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This document describes the 1interfaces to the supported entry
points of the HP-71 Operating Systen and to the polls it 1ssues.
Each supported 1nterface 1s described in a docurentation header
that is extracted directly fron the source file that contains that
entry point or poll. These headers are listed here according to
functional category (poll interfaces are listed under the category
“PBLL") and all~ entry points and poll process synbols are 1ndexed
For ease of reference. In addition, an alphabetized list of the
supported entry points and poll process nunbers 1s given at the end
of this chapter.

It 1s the intent of HP to preserve the supported 1nterfaces
described in this document, as well as the absolute address
position of each supported entry point, through any future updates
of the HP-71 operating systen. In general this allows external
softuare which uses these interfaces to work predictably uithout
regard to the version of the HP-71 on which it 1s run. Houever, HP
reserves the right to adjust the suported interfaces in any nanner
1t chooses. Supported interfaces are identified by the “Nane: (S)"
1ine of the documentation header, as described belou.

fin unsupported entry point nay be added to the supported list if HP
deens the request to be justified. To request support for an entry
point, please contact Systens Engineering Support in the HP
Portable Corputer Division Produtt Support Group at (5%03) 757-2000.
Corrections or requested enhancenents 10 the interface
docunentation are welcore and should also be reported in this
nanner.

WARNING 1!

Only supported entry points are available for use by external
softuare. HP expresses no intent to indefinitely preserve the
interfaces to any unsupported entry points described in this volune
or 1n Volune III, since 1t 1s 1inevitable that code in any 64K byte
operating systen w1ll have to change or nove occaslonally to fix
bugs. The interface to unsupported entry points, and  their
absolute address position, nay therefore change at any tine and
uithout notice to outside parties.
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1.1 Entry Point Interface Explanation

The interface to each supported entry point 1s described 1n a
docunentation header which 1s extracted directly fron the source
file of the systen nodule which contains that entry point. The
fields 1n the header have the follouing neanings:

Category:
This line gives the functional category of the entry point as
well as the nane of the operating systen source file (listed
1n Volune ITI) which contains that entry point.

Kane:{S) (or Nane: }
Gives the entry point nare followed by 1ts one-line title.
Supported entry points are preceded by “Mane:(S)" and
unsupported (non-stationary) entry points are preceded by
"Narie;". Please see the warning at the start of this chapter
regarding unsupported entry points.

Purpose:
This section describes briefly the intended use of the entry
point{s) docunented 1n the header

Entry:
This section describes the state of the nachine which 1s
expected by the entry point. The placenent of reguired values
1n CPU  registers or RAM locations, status settings, and so
forth, are given. The node of the nachine (HEX or DEC) 1s
also given where relevant. HEX node should be assumed 1f not
explicitly stated.

Eat:

This section describes the state of the nachine after
execution of the entry point routine. Return 1s to the caller
of the entry point, unless explicitly stated otheruise. MNote
that only docunented ex1t conditions of a routine nay be
depended on, even if the code currently leaves an enticinrg
value 1n an undocunented location. If code nust be changed to
fix a bug, only the docunented exit conditions w1ll be
preserved. To have an undocurented exit cundition docunented
for use by outside sof tuare, please contact HP 1n the nanner
described at the start of this chapter.

Calls:
This section lists all routines called or jumped to by this
nodule.

Uses:
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R record of the developnent of this 1nterface. This section
15 sonetiries onitted.

1.2 Poll Iaterface Explanation

The interface to each poll 1ssued by the nainfrane 1s described in
a docunentation header uhich 1s extracted directly fron the source
file of the systen nodule which issues that pcll. The fields in
the poll docunentation header have the following meanings

Nave:
The symbolic nane of the poll process nunber, followed by 1ts
title.

Category:
Ident:fies this docunentation header as being a poll interface
description,

Type:

Ident1fies whether this is a Slow Poll (POLL) or a Fast Poll
(FPOLL). R Slow Poll stores and restores certain registers
and stach levels as it queries each LEX file 1n turn. This
gives potential handlers nore roon in which to work, but takes
nore tine. In addition, Slow Polls allow an error exit
condition which can be passed back to the code which 1ssued
the poll. R Fast Poll saves away no registers or stack
levels, so 1t 1s faster but gives the potential handlers less
roort to work and no opportunity to report an error condition,
For nore 1nfornation on polling, please refer to the chapter
on “language Extension and Binary Files" in Volune I of this
docunent.

Purpose:
The reason for 1ssuing the poll (e.g., seeking handler for
copy to unknoun devu:eg.

Should poll be "Handled"?:

The poll handler *handles" a poll (declares the poll to have
been “handled") by returning to the operating systen with the
harduare Xt bit set to 0. This satisfies (terminates) the
polling process: the cperating systen stops querying LEX files
in search of a handler, and returns control to the calling
code (the code wuhich 1ssued the poll). Similarly, the
operating syster returns control to the calling code 1f no
handler declares the poll “handled." The calling code is
inforned whether the pall was "handled.”

1-4
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This section lists the nachine resources (registers, RAR
locations, status settings) that are altered by the execution
of this routine.

Usage sunnaries preceded by the word "Inclusive:" indicate the
sun total of all the resources used by the routine, 1ncluding
any routines called or jumped to by this routine,

Usage surnaries preceded by the word “Exclusive:" indicate
only those resources altered by the routine proper, excluding
consideraton of any other routines 1t may call or jump to.
Exclusive sumnaries were produced early in code developtent in
order to facilitate the comprlation of inclusive sumnaries for
higher level nodules. Sorte headers still retain the exclusive
sunraries along uith the 1nclusive sumnaries.

Note that 1n some cases the usage sunnary hay clain that a
resource (such as an entire register) 1s used, whereas close
1nspection of Yolune IIT nay disclose that in fact only part
of that resource is currently used by the routine's code
Callers of such a routine nust not assure that the currently
unused portion of that resource w1ll remain unused, since
future HP code changes to correct a bug may require that the
full resource be used.

In short, the user of a routine should never counton a
resource remaining unaltered through execution of the routine
1f that resource appears in the usage list for the routine.
Stk lvls:

Gives the number of harduare stack levels vhich are used by
the execution of this routine, which uniess indicated
otheruise 1s the naxinun depth used by this routine
considering all routines it ralls or jumps to. Note that a
GOSUB to a routine reguires one harduare stack level 1n
addition to the docunented stack level usage of that routine

NOTE:
Inportant things to know about the operation of this routine
This section 1s often omitted.

Detail:
Specific, detailed information about data structures or other
constructs used by this routine. This section 1s often
on1tted.

Algorithm:
A high-level description of the nodule flow. This section 1s
often omitted.

History:

HP-71 Softuware IDS - Entry Point and Poll Interfaces
Introduction

In soue cases, usually a Fast Poll or a poll which requires no
specific action, no handler is allowed to declare the poll
“handled." This permits all LEX files present to detect the
1ssuing of such a poll (an exanple 15 the service request
poll, which 1s issued unen nne or nore harduware service
requests are pending). Houever, nost polls that require a
specific action, such as copying to an unknown device, will
require that the handler should declare the poll "handled."

This section of the poll docurentation header indicates
whether a handler should declare the poll "handled." R "Yes"
ansuer here in the header neans that the poll 1s to be
“handled” 1f the needed action has heen taken and the ex1t
conditions have been net.

fteaning of "Handling” Poll:
Briefly describes what a LEX file 1s doing by handling this
poll, and what the calling code w1ll do 1f the poll 1s handled
or not handled

Entry conditions for handler:
Which 1nputs are 1n uhat registers and what RAN locations.

Nornal ex1it conditions 1f handled:
Which outputs are expected in what registers and what RAR
locations IF the poll is handled

Nornal ex1t conditions 1f not handled

Even 1f a handler dues not declare a poll handled, it nay
perforn actions which affect registers or RAN. (One such poll
1s pVERS, which expects LEX files to build on the VERS string
and nanipulate values 1n scratch registers, but NOT to handle
the poll.) This field descrihee the required contents of
registers and RAN on exit from a handler which does not handle
the poll. .

Error exit conditions:

POLL (but not FPOLL) allous a handler to indicate an error
condition by returning uith carry set. The code 1ssuing the
poll can discern 1f this happened. This field indicates what
outputs are expected 1n this case (typically an error nunber
1s returmed 1n the C register).

Rvailable subroutine levels: 4
Indicates how Hany subroutine levels are available to the
handler. In a POLL, the handler 1s executing one level
shalloser 1n the harduare return stack than the caller
(because levels are saved 1n RAM). For exanple, a routine
that uses 4 harduare return stack levels can 1ssue a slou poll
whose handler 1s allowed to use up to 5 levels. In a FPOLL
the handler 1s executing tuo levels DEEPER than the caller
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because no levels are saved 1n RAN. For exanple, a routine ARYELR  (0B5R?)  Conpute Array Size, X Elenents
that uses 4 harduare return stack levels can issue a fast poll ARYSIZ  (0B61B)  Compute Array Size, X Elenents
uhose handler 1s allowed to use up to 2 levels. ASCICK  (0514E)  Rscii Strean Deconmpiler
RSCII (00798)  ASCII Bit Pattern Tables
NOTE: ASIN12  (ODBC8) ArcSin Inv Trig (12-dig argunent)
Inportant things to know about the h@Bdling of the poll. ASINIS  (ODBCC)  ArcSin Inv Trig (15-dig argunent)
ASLU3 (0ED21) Shaft'A Left 3 Nibbles
Hhat registers/RAN nay be used 1f handled?: ASLM4 (OEDIE)  Shift A Left 4 Nibbles
A list of resources (registers, RAN storage, status settings, ASLUS (OED1B)  Shift A Left & Nibbles
etc) which may be altered 1f the poll is handled.  Since ASNMNT  (OFSEO)  Perforn Variable Rssignment
handling a poll terminates the polling process, 1n sone cases RSRU3 (OED10)  Shaft A Right 3 Nibbles
the handler nay use registers that contained input to the RSRW4 (OEDOD)  Shaft A Right 4 Nibbles
- handler. OMLY the resources nentioned 1in this field are RSRUS (OEDOR)  Shaft R Right § Nibbles
available for use by the poll handler in this situation. In ATANIS  (ODBBE)  ArcTan Inv Trig (15-dig argunment)
some cases it nay be possible to add more resources to this ATNCLR  (00510)  Clear Attention Flags
l1st after careful research and testing to demonstrate that no AVE=C (186BB) Update RVMEME From D1 or C
conflict 1s possible. Any request to add a resocurce to this AvE=D1  (18BB8) Update AVREME From D1 or C
l1st should be conmunicated to HP as described at the start of AVS2DS  (09708) AvMenSt to display
this chapter, BACKIB  (13B0C) Back up the File Pointer by 1 Byte
BACK2B  (13B0A) Back up the File Pointer by 2 Bytes
Khat registers/RAN may be used 1f not handled?: BACK3D  (13B08) Back up the File Pointer by 3 Bytes
A list of resources (registers, RAN storage, status settings, BASCHR  (07741) Veruify File Type 1n R2 1s BASIC
etc) which nay be altered if the poll 1s not handled. ONLY BASCHK  (0773tE) Verify File Type in R2 is BASIC
the resources nentioned in this field are available for use by BRSE (0F953) Deternine Option Base
the poll handler 1in this situation. In some cases 1t nay be BEEP (OERGE)  BEEP Keyboard Execute
possible to add nore resources to this list after careful Bf2DSP  (01COE) Buffer to Display
research and testing to demonstrate that no conflict is BF2STK  (18663) Buffer To Stack
possible. Any request to add a resource to this list should . BIASA+  (0D52D) Rdd Exp bias to A
be connunicated to HP as described at the start of this BIRSC+  (0D540) Rdd Exp bias to C
chapter, BIG (0B747) Create Special Consts
BLDBIT  (0196C) Build Bit Patterns in Display

What registers/RAM nay be used if error exit?: BLDCDN  (16279)  Build R Constant For CalC MODE
R list of resources (registers, RAM storage, status settings, BLDDSP  (01898) Build Display Pattern from Buffer
etc) uhich nay be altered 1f the poll handler perforns an BLDLCD  (0189C) BLDDSP Except Display Status Rctive
error return (applies only for POLL since FPOLL does not (BLNKCK  {051(1)  Blank Check
provide for an error return fron the handler). OHLY the BOPNM-  (1B864)  Process uOPNM- token during backup
resources nentioned 1n this field are available for use by the BP+C (OEB40) Machine-level Beep
poll handler in this situation. In sone cases 1t Hay be BRT3) (0DBE3) Inv Trig, defined by status

possible to add nore resources to this list after careful BRTF (0DC15)  Inv Yrig, finite arg, defined by status
research and testing to demonstrate that no conflict 1s BSCEX2  (0743R)  BRSIC Stnt/Pgn Execution: Progran Exec
possible. Rny request to add a resource to this list should BSCEXC  (07437)  BASIC Stnt/Pgn Execution: Keyboard Exec
be connunicated to HP as described at the start of this BSCEXT  (075(F)  BASIC Strt/Pgn Exec: Reentry into BASIC loop
chapter, BSERR (0939A) BASIC systen error
BldIf+  (1BR6A) Put tokens fron [ 1nto B1dING strean
Special nenory/pointer considerations: BldIMA  (1BR66) Put 1 or 2 tokens fron R 1nto BldING
Rre pointers or nerory 1n an unusual state (as 1n CALC node)? BldING  (1BR68) Put tokens fron C into BI1dING stream
C+A2D1  (10053) Recover offset fron RAM storage
Envisioned application(s): CRALBIN  (18D8C) Binary progran call BRSIC subprogram
Possible nachine extensions envisioned shen the poll was CALL (18DRE)  Sub-progran call execution
designed. CRLLP (0389C) CALL Statement Parse
CAT$20  (06746) Build CATalog Inforration Buffer
P
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History: CATC++  (O3F66) Convert to lppercase, Categorize Character
R record of the developnent of this poll interface. CATCH+ (03F69)  Convert to Uppercase, Categorize Character

CATCHR  (03F70) Categorize Character

CATEDT  (06435) Display CRTalog Info on the Current File

CHAIN+  (07€12)  Chain Subprograns, tabels, DEF FNs

1.3 Supported Entry Points CHRIN-  (07C1C)  Chain Subprograns, Labels, DEF FNs

: CHEDIT  (14C99) Character Editor

The following lists the HP-71 Operating Systen supported entry CHIRP (OECSA) Do An Annoying Little Beep

points together mith their absolute addresses and titles. CHKEGL  (13D6D) Check 1f at End of Statement

CHKnen  (01207) Check Rvailable Menory Kithout Leeway

CHNHED  (OF579)  Point To Variable Chain Head

Narie Address Title CK"ON"  (076RD) Check OM / ATTN Key

------- CKINF- (18534}  Specify DISP Stnt & Set Handler Info

CKINFO {18542} Check Handler Infornation

HeK (03356) Check for ¥ . CKSREQ  (00721)  Handle service requests

-LINE (15275) Delete Through End Of Line CLASSR  (0D%9%0) Classification of numeric arg

/%15 (0C33E) 1/X CLOSER  (120f4) C(lose A1l Open Files

?PRFI+ (17330} Check File Protection CLOSEF  (12087) Close File

PPRFIL  (1737€)  Check File Protection CLRFRC  (0C6FA)  Clear fractional part

A-MULT  (18349) Multaply Two 20-bit Hex Integers CADIST  (01654)  Set connand stack pointer to 1st cnd

ACCEPT  (0A50F)  Funny function parse error reentry point CMDFND  (01693)  Find Nth (omnand Stack Entry

ACOS12  (ODBD3)  ArcCos Inv Trig (12-dig argument) CHDINI  (016D1)  Recalls CNDPTR and MAXCND

ACOS15  (0DBD?)  ArcCos Inv Trig (15-dig argunment) CnDPR"  (01627)  Text for comnand stack prompt

AD1SN (0C366) RAdd according to modes CNDS20  (01672) Display Cnd Stack Entry

AD15S (OE19D)  15-dig1t subtract/add routine cnePY (12582)  Return Current Tine

AD15s (0C369) Add with XM sticky CNFFND  (109RC)  Configuration Buffer Find

AD2-12  (OC3SF) Add two 12 digat forns CNFLCT  (OBD1S)  Report "Data Type" Error.

AD2-15  (00363) Add two 15 digit forns CWVUCR  (152R7}  Convert To Upper Case

A00F (0€372) Add for finite args only CKVUUC  (03FBE) Converts 8 chars to uppercase

ADDONE  (0C33X0)  Add One COLDST  (00000) Cold starts nachine

ADOP (03R03) ADD Statement Parse COLLAP  (091FB) Collapse Math Staek

ADDRSS  (OF527) Find Address Of A Variable concK (036(D) Conma Check

ADHERD  (13187) Add String Header CONCK+  (0J2RE)  Check Conna & Qutput Conma Token

ADJA (1289A) Absolute Tane Adjust Routine CONCOR  (0467E) Compile a Mumeric Constant

RADIN (12825)  Set And Mornal Adjust Routine CONF (10212)  Configure Everything

ADRS40  (OFS2B) Fand Rddress Of R Variable COKVUC  (152RR)  Convert To Upper Case

RADRSSO  (OFS51)  Find Address Of Var Not Of Parn Chain COPYu (08269)  COPY Utality

ADRS80  (OF567)  Find Rddress Of Var Not Of Parn Chain CORUPT  (09083) Report “System Error”" error

ADRSUB  (OF4CF)  Get Variable Mane Fron Token Strean €0512  (0D721)  Trag: Cosane of 12-dig arg

ALLOUN  (OABEF)  Lex Rnalysas C0sts (0D225)  Trag: Cosine of 15-dig arg

ARG12  (OD67B)  Return Arg of X+1Y (12-d1g args) COUNTC  (1C346)  Count output characters in IMAGE field

ARG1S {0067F)  Return firg of X+iY (15-d1g args) CPLW1O  (07887) Conpute Line % uith DO anyuhere in stnt

ARGERR  (OBF19)  Report "Invalad Arg" Error. CROFIL  (1021D)  Copy Card Into RAM

ARGF (006R4)  Return Rrg of X+1Y (15-dig finite args) CREATE  (115A7)  Statenment to Create Data File ,

ARGPR+  (OEBEB)  Reads modes, pops and norn. real nbr CRETF+  (084(4) Create f2le 1n MAIN or an IPAN

ARGPRP  (OEBEF)  Pops and normalizes real number CRFSB-  (11664) C(reate a file 1n Mainfrane

ARGST-  (OES10)  Pops and tests real nunber CRLFHR  (0229E)  Send CR/LF to display with no delay

RRGSTA  (OE90C)  Pops and tests real nunber CRLFOF  (02296)  Send cursor of f/CR/LF to disp w/o delay

ARITH (061E0)  Get Text For An RArithnetic Operator CRLFSD  (022R2)  Send CR/LF to display with delay

ARRYCK  (0366R)  Parses Doubly Dimensioned Array CRTF (11601) Create f1le 1n MAIN, PORT, or HPIL

ARYDC (05178)  Rrray Decorpile CSLSR0  (18ROD)  Copy Dt to RO(9-5)
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CSLe (16441)  Perform 1 CSLC Ov158 (0C4B2)  Divide without clearing SB
CSLC10  (1B418)  Perform 10 CSLCs DV2-12  (0C4RS) Divide for tus 12-forns
CSLCt1 (1841B)  Perform 11 CSLCs . D¥2-15  (OC4RC)  Divide
{SLC12 (1BE)  Perforn 12 CSLCs DXP100  (OCF?F)  EXP for double precision arg
CSLCI3  (1B421)  Perforn 13 CSLCs EDITB0  (OA5R5) Designates Specified File as Current
(SLC14  (1B424)  Perforn 14 C(SLCs EDITUF  (0A533) Designates workfile as Current F1le
CSLCYS  (1B427) Perforn 15 CSLCs ENDALL  (0769A) External Stnt entry to perforn END ALL
{siLez (1BA3E} Perforn 2 CSL(s ENDBIN  (07648) End Binary Progran or Subprogran
£sLe3 (18438) Perforn 3 (SLCs ENDING (10040} Process end of IMAGE string
CSLC4  (1B438)  Perforn 4 CSLCs ENDSUB  (195A8) ~ ENDSUB execution
csLes (18435)  Perforn § (SLCs EOLCK (0287€)  Check for EOL,@,!,ELSE
{sLee (18432) Perform 6 CSLCs EOLCKR  (02R7R)  Check for EOL,@,!,ELSE
csLe? (1B42F)  Perform 7 CSLCs EOLDC (05402} End of Stnt check
csLes (1842C) Perforn 8 CSLCs EOLSCN  (08AA?)  tEOL Scan
CSLCS  (1B415)  Perforn 9 CSLCs EOLXC*  (052EC) Check for End of Stnt Deconpile
csuid {OED43)  Shift C Left 3 Nibbles EOLXCK  (05405) End of Stnt check
CSLue (OED40)  Shift C Left 4 Nibbles ERRASF  (09806) Transfer ASCII fron Avflen to stack
CSLUS (OEDID)  Shift C Left 5 Nibbles ERRRTN  (074ED) Error Exat reentry to BASIC locp
CSRCY {1B427) Perfom 1 CSRC ESCSEQ  (023C1) Send Escape Sequence to Display
CSRC10  (1B432)  Perforn 10 CSRCs EX-115  (OCF48)  EXP{x)-1 (EXPM1(x)}
CSRC11  (18435)  Perforn 11 CSRCs EX12 (OD5C6)  Return exponent of 12-dig arg
CSRC12  (1B438) Perforn 12 (SRCs EX15n  (ODSCA) Return exponent of 15-dig arg (XM=SB=0)
CSRC13  (1B43B)  Perforn 13 CSRCs EX15S  (OD5CE) Return exponent of 15-dig arg
CSRC14  (1B43E)  Perforn 14 (SRCs EXAB1  (OD3E?)  Exchange AB uith scratch 1
CSRC1S  (1B441)  Perforn 15 CSRCs EXRB2 (ODAOE)  Exchange AB uith scratch 2
CSRC2  (1B424)  Perform 2 (SRCs EXACT (12860) Compute Neu Accuracy Factor,
CSRC3 (18421) FPerforn 3 CSR(s EXCAD+  (08631) Conpute Exec Addr of Token
(SRC4 (1B41E)  Perforn 4 (SR(s EXCHRe  (02E81) “Excess Characters” Parse Error Exit
CSRCS (1B41B)  Perforn 5 CSRCs EXCPAR  (187E8) Execution Time Expression Parse
CSRC6 {1B418)  Perforn 6 CSRCs EXDCLP  (0592E)  Funny function deconpile reentry point
CSRC?  (1BA15)  Perforn 7 (SR(s EXF (ODSDF}  Return exponent of finite 15-dig arg
CSRC8 (1B42C) Perforn 8 (SR(Cs EXP15 (0CF5A)  EXP(x) {exponential fcn})
CSRCS (1B42F)  Perform 9 CSRCs EXPEX+  (OF182) Evaluate Expression
(SRUI (0ED32)  Shift C Right 3 Nibbles EXPEX-  (OF178) Evaluate Expression
CSREA (OED2F)  Shift C Right 4 Nibbles EXPEXC  (OF186) Evaluate Expression
CSRUS (OED2C)  Shift C Right 5 Nibbles EXPP10  (O3FEI)  Expr Parse (specify start of parse stk)
CURBOT (10059}  Cursor Botton EXPPAR  (03fD9)  Expression Parse
CURDVC  (OR60B)  Classify Current File’s Device EXPPLS  (03IFDL) Expression Parse for Left of Equal Sign
CURSFL  (151DF) Move Cursor To Far Left EXPR {OF23C) Function Return
CURSFR ~ (15107)  Move Cursor To Far Right EXPROC  (05922)  Expression Deconpile
CURSRD  (100A4)  Cursor Doun : EXPSKP  (1A9RC)  Skip Over Tokenized Expression
CURSRT (09601} Count cursor-rights FASCFD  (11003)  Look Up File Type Given Type Nane
CURSRU  (1009A)  Cursor Up FCHLBL  (0782C) Find Label in Current BASIE File
CURTOP  (10063)  Cursor Top FCSTRT  (OE?57) Internal Factorial
cvucu (03FBL)  Converts 8 chars to uppercase FGTBL (00C98)  State table for F & G shif ted keys
CkLoop  (1B669) INRGE parse loop to check for edit chars FIBRD-  (11478) Find FIB entry address for a channel
CkLpNC  (1B66D)  IMAGE parse loop, ne synbol count FIBADR  (11457)  Find FIB entry address for a channel
DO+2RD  (13R32) Nove file pointer&check buffer overflow FIBOFF (12132 Reset Devices, Buffers at Pouer On/Off
DO=AVS  (0982C)  Set DO=address in AVNENS FILCRD  (1C879) Copy File To Card
DO=FIB  (13RC5)  Set DO,C(R) to value at STHIDI FILDC*  (05759) File Deconpile
DO=PCA  (09837) Set DO=address in PCADDR FILEF (09FBO)  Find a file
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DOASC+  (0982()  Serd ASCII bytes to DATO FILEP (03E9C) File Nane Parse
DOASCI  (09833)  Send ASCII bytes to DATO FILEP!  (OJFOF) Literal File Wame Parse
D12ROR  (1BA3C)  Copy D1 to RO(A) FILEP+ (03F07) Label Declaration Parse
D1=AVE  (18651) Set D1 to (AVMERE) FILEP-  (03FO0) Subprogran Name Parse
DI8AYS  (01299) Set D1 to Rvailable Renory Start FILEP1  (03EFC) Literal File Nane Parse
D1C=R3  (03047) Restore {(R),D! fron R3 FILFIL  (011CE) F1ll 1n Missing File Name
DIFSTK  (1955D)  Set D1 to FORSTK FILSK+  (06F1D) File Skip
DINSTK  (1954E)  Set D1 at MTNSTK (AVNENME) FILXQ$  (09B9S) Filenane Execute For a String fxpression
D=AVHE  (1A476)  Set D{A) to AVAENS or AVMENE FILKQ™ (09876) Filename Execute
D=AViS  (1A460) Set D(R) to AYMENS or AVMENE FIND (OF563)  Find Address Of Var Not Of Parm Chain
D=UORD  (04COE) Read 8 Bytes And Convert To Uppercase FINDR (023E3)  Look For A(B) In A Table And Junp
DATLEN  (0B584) Compute Data Length Given Type FINDDO  (023E0)  Look for (D0) In A Table And Junp
DAY2JD  (13407) DayM To Julian Date FINDF (09F77)  Find a f1le
DAYYND  (13335) Day# To Year, Month, Day FINDF+  (09F63) Find a file
DBLPI4  (ODAFC)  Generate 31-digit PI/4 or 45 FINDL (OFFE4) Find Line# within a Progran File
DBLSUB  (ODADD)  Double Precision Subtrace FINDLB  (07786) find Label 1n Current Progran
DCHX=C (18200} Convert DEC Integer To HEX Inteqer FINITR  {0CDO3} Is (A,B) non-finite ?
DCHXF (18223}  Convert 12-digit Flt To Hex Integer FINITC  (OCDOF) Is (C,D) non-finite ?
DCHXU (OECDC)  Full Hord Decimal To Hex Conversion FINLIN  (18R3A)  Finish line 1n display/video
DCPLIN  (10108)  Deconpile line and display 1t FIXDC (05493)  Expression List Decoupile
DCRMNT  (10177)  Decrenment nultiplier in IMRGE string FIXP (O2REE)  FIX and HAIT Statenent Parse
DEBNCE  (0O(F?)  Debounce and scan keyboard FLADDR  (0126B) Find First/Last Address of Men Device
DECHEX  (1B202)  Convert DEC Integer To HEX Integer FLDEVX  (01154)  Nake Device Code Explicit
DECP (0328F)  Parse of Variable Declaration Statements FLIP10  (ODBIC) Toggle status bits
DELAYp  (02AC6) DELAY and WINDOW Statement Parse FLIPt1  (ODBAB)  Toggle status bits
OEST (0F760)  Save Variable Destination Info FLIP8 (ODB8D)  Toggle status bits
DISPDC  (05450) Expression List Deconpile FLOAT (18322)  Convert Dec Integer Into 12-Dig Float
DISPP (035R4)  DISP Statenént Parse FLTDH (18223)  Convert 12-digit F1t To Hex Integer
DIVF (0C4B8) Divide for finite args only FLIYPp  (03E71) Parse File Type
DRNSH (ORE39) Lreate And Allocate Memory For Variable FNDFCN  (1ROA1}  Find User-Defined Function
DONNR (09656) Re-prompt 1input line FNPUDS  (0D3CO) MWeed out NaNs and Infs
DPART2  (17€A3) IO Handler For Built-In Display FNRTN1  (OF216) Function Return
DPARTI  (17EF8) Finish up DISP line FNRTNZ2  (OF219)  Function Return
DPVCTR  (ORC50) Createés Vars, Conputes # Of Elenents FNRTN3  (0F235) Function Return
DRANGE  (1B076) Verify 8 Byte Is In Range "0"-"9" FNRTH4  (OF238) Function Return
DROPDC  (05470)  Expression List Deconpile FORUPD  (ORGAE)  FOR Stack Update
DSLEEP  {0056D) Deep sleep FPOLL (1250R)  Fast Poll all LEX files with Process #
DSP$00  (1850B) (reate String of Readable Characters FSPECe  (02F02) “Invalid Filespec" Parse Error Exit
DSPBUF (09723}  Send a buffer of chars to display FSPECp  {03CC5) File Specification Parse
DSPCHA  (01C3E) Display Character FSPECx  (09F2D) File Specification Execute
DSPCNC  (01C3C)  Display Character FTBSCH (11093}  Search a File Type Table by Type Number
DSPCL?  (02086) Clear display buffer if necessary FIYPDC  (06902) File Type Deconpile
DSPCKA  (09721)  Dasplay by count FTYPFW  (11059)  Look Up File Type Given Type Munber
DSPCNB  (0971F) Display by count GDISP$  (1C3(7) GDISPS function execution »
DSPCND (03716}  Display by count GETAVM  (1864D)  Get Available menory limits
DSPLI+  {1010F)  Display line uith cursor onjcalc cursor pos. GETCH®  (11427)  Get Channel Nunber
DSPLIN  (10127)  Display line with cursor on;pass cursor pos. GETCON  (ODRA3)  Get constants fron table
DSPRST  (02443) Display reset GETDIN  (OADEB)  Get A Dimlimit From Stack
DSPUPD  (01ADR)  Display Update GETNSE  {018BA)  Get Mask for Character Protection Bitmap
DSTRDC  (05280)  Decompiles Variable Declarations GETHAR  (1A085) Get variable nane
Dv15Hn (0C4RC)  Divide (same as DV2-15) GETPR1  (068FB) Get File Protection of Specified File
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GETPRO  (O6BEE)
GETSA (0ES51)
GETST*  (07716)
GETST-  (07728)
GETSIC (07726}
GETVAL  (0BAB2)
GNXTCR  (03064)
- 60SUB (Q79€9)
GOSUBp  (029F6)
6010 (079FR)
GOTODC  (0552€)
GOTop (029F6)
GIEXT (05079)
GTEXTe  (05199)
GTEXT1  (051RS)
GTFLAG  (1365E)
GIKYCe  (08D3B)
GIKY(D  (08092)
GIPTRS  (14636)
GIPTRX  (14670)
GTXT++  (05192)
GetEXP  (10086)
HASH1 {160A1)
HASH2 (180R3)
HDFLT (18318)
HEXRSC  (17148)
HEXDEC  (OECRF)
HNMSSEC  (13274)
HNGLFL  (0CBC9)
HTRAP (oC82F)
HUGE (0875D)
HXDASC  (O5FF4)
HXDCH (OECBA)
I/0RLe  (11978)
I/0ALL  (1197D)
I/000L  (11979)
I/0CON  (11920)
I/00AL  (11R41)
I/0EX2  (11ROF)
I/0EXP  (11R11)
I/0FND  (1188BR)
I/0RES  (118FF)
DIV (OEC78)
IDIVA (OEC6E)
IF12A (0€739)
ILCNTe  (02E70)
Inbo+2  (1BA2D)
Ind0o-2  (18A21)
Inerr (18989)
IMinit  (1B88F)
IMoffs  (1BRSE)

Get File Protection of Current File
Tests current statistical array
Get Start/EOF any file/check Filetype
Get Start/€0F Curr File/don’'t check filetype
Get Start/€0F Curr File/check Filetype
Get constants fron table

Get Next Non-blank Character
Statenent Execution

GOSUB Statement Parse

Statenent Execution

GOTQ Decompile

GOTO Statement Parse

Get Text for Keyword/Function

GTEXT Preprocessor

GTEXT Preprocessor

Gets RAN nib and Flag mask

Get Keycode

Get Keycode

Get File Pointers fron FIB

Get File Pointers fron FIB

GTEXT Preprocessor

Expression execute For INAGE output list
Indexed Junp Through A GOTO Table
Indexed Junp Through A GOTO Table
Convert HEX Integer To DEC Flt-pt
Convert Hexadecinal to Ascii

Hex To Decinal Conversion

Hours, Nins, Secs To Seconds.
HANDLE FLAG SETTING

HANDLE TRAPS

Create Special Consts

Hex to decinal ASCII conversion

Hex To Decinal Conversion

1/0 Buffer Allocate

1/0 Buffer Rllocate

1/0 Buffer Collapse

1/0 Buffer Contract Fron Buffer End
1/0 Buffer Deallocate

1/0 Buffer Expand

1/0 Buffer Expand

1/0 Buffer Find

1/0 Buffer Restore

Full Uord Integer Divide.

R-field Integer Divide
Integer/Fraction Split

“Il1legal Context" Parse Error Exit
Add 2 to R1(A), copy value to DO
Subtract 2 from R1(R)

Report “Invalid IMAGE" error
Initiate IMAGE output Field

Store offset Fron D1 1n B1dING strean
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LNEPEE  (027ER)
LNPEXT  (02617)
LNSKP-  (089FF)
LOCRDR  (OR611)
WOCFIL  (1721D)
LSLEEP  (006(D)
LSTLEN  (06C27)
LXFND  (0979D)
MAINOS  (00332)
PRIN3O  (0037E)
MRINLP  {(002FD)
MAKEY  (ODACE)
NAKEBF  (01751)
NEMBER  (18098)
MEMCKL  (012RS)
HENER*  (09458)
NENERR  (0944D)
HEMERX  (0944f )
MESS6  (0CC17)
NFERA2  (0962()
WFERR  (09393)
NFERR*  (093F1)
NFERRS  (0939F)
WFERsp  (0940D)
NFLG=0  (13DA1)
HFURN  (093BC)
HFWRNQ  (093C5)
NFURD8  (093C3)
NGOSUB  (1RFO1)
HOVEAN  (01308)
HOVEDO  (1BOF4)
HOVEDT  (1B101)
novEDZ  (18104)
MOVED3  (1B109)
MOVEDR  (1BOfR)
NOVEDD  (1B106)
HOVEDM  (1BOEE)
HOVEWO  (18162)
NOVEU1  (1B16F)
NOVEUZ  (18172)
NOVEUI  (18177)
HOVEU4  (1B174)
HOVEUR  (1B168)
noveEUn  (1815()
nP1-12  (0C436)
nP15S  (0440)
nP2-12  (00432)
nP2-15  (0C43R)
NPOPIN  (0BD8D)
NPOP2N  (0BDS4)
ney (0ECHB)

- Entry Point and Poll Interfaces

Parse Main Driver return entry

Parse Nain Driver external entry

Line Skip

Locate, Classify Rddress’s Memory Device
Locate File With FI8

Light Sleep

Calculate Wchars to list in display buf
Set D1 to LEX Table 1/0 Buffer

Main Loop

Nain Loop

“Nain Loop

Hake 12-d1g 1 1n C and corpare uith 8.
Nake ASCII Buffer fron Display Buffer
Check If Byte Is A flenber Of R Set
Check Avail Menory With, Without Leeway
Lou-level nemory error

Insufficient Menory error
Insufficient Hemory error

NESSAGE

Position DO to start of BASIC stmt.
Hainfrane BASIC systen error

Error nessage driver

Stop BRSIC execution for error

Error Message With Text Insertion
Clear NLFFLG nibble

Warning/nessage driver
Uarning/nessage driver
Harning/nessage driver

Execute A GOSUB Fron Movable Code
fove Merory Up or Doun Without Ref Rd)
Blk Move To Higher RAddr

Blk Nove To Higher Addr

81k Move To Higher Addr

Blk Move To Higher Addr

Blk Move To Higher Addr

Blk Move To Higher Addr

Blk Move To Higher Addr

Blk Move To Lower Addr

Blk Move To Lower Addr

Blk Move To Louer Addr

Blk Move To Louer RAddr

Blk Move To Lower Addr

Blk Move To Louer Addr

Blk Move To Lower Addr

Hultiply for one 12-forn

Nultiply without clearing SB

Nultiply for tue 12-forns

Rultiply

Pop 1 Arg & Check For Sig NaN

Pop 2 Args W/signan Check

HEX * HEX Or HEX * DEC Multiply.
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Inxq27  (1BBIC)
INFX0 (0€607)
INFR1S  (0(73D)
TNPOFF  (18849)
INTGR (0f998)
INTRSO  {000DB)
INVNaN  (OC65F)
TOFNDO  (118C1)
JOFSCR  (1188E)
ISRAN?  (10192)
IVRERR  (0£920)
IvEXPe  (02E35)
IvPARe  (O2E3F)
IVWARe  (02E66)
KEYS (1RCRE)
KEYCOD  (1FD22)
KEYDEL  (08D2()
KEYFND  (08(BS)
KEYARG  (08BEF)
KEYNAN  (1RCO4)
KEYRD (14E11)
KEYSCN  {00D4D)
KYDN? (00774)
LRBELP  (QIESF)
LABLOL  (05702)
LBLINP  {02R04)
LBLNARN  (077€7)
LBLNIF  (02R0D)
LCDINI  (00665)
LDCEXT  (O4FSE)
LOCN10  (OAF6F)
LbCOn®  (0AF69)
LDCSET  (05060)
LOSST1  (0AF72)
LDSST2  (04F9E)
LERVE (04c01)
LEXBF+  (10DDF)
L6T1S (OD1RE)
LInITS  (ORC3E)
LINMRY  (05122)
LINMD+  (05112)
LINMDE  (05115)
LINEP  (02620)
LINEP+  (02626)
LIND (02607}
LISTOC  (05839)
LN141S  (0CD44)
LN1+Xf  (0CD51)
LN12 (0CD7D)
LN1S (0CD8Y)
LN3O (ocpac)

- Entry Point and Poll Interfaces

Return to INAGE token executor

Inf*0 exception
Integer/Fraction Split

Restart statement after DSLEEP

Store Into An Integer Variable
Reentry point for ext. interrupt handler
Create IVL MaN

1/0 Buffer Find

1/0 Find for Available Scratch Buffer
Pointing At RAN?

Report “Invalid Arg" error

"Invalid Expression” Parse Error Exit
"Invalid Paraneter" Parse Error Exit
“Invalid Variable" Parse Error Exat
KEY$ furction

Keycode Nap

Key Rssignnent Delete

Key Rssignnent Find

Key Merge

Return key name string fron keycode
Read R Key !

Scan keyboard

Is a Key Doun 1n Current Row?

Label Reference Parse

Lable Deconpile

Parse Line Nunber or Label

Get Label Name 1nto Register R

Parse Line Nunber or Label after THEN/ELSE
Initialize LCD display

Line Deconpile Driver

Line Decompale Driver

Line Deconpile Driver

Set D=RVAENE; DO=0UTBS

Line Deconpile Driver

Line Deconpile Driver

Lexical Analysis

Set Up LEX Files BuFfer

Log base 10

Conpute Dimension Linits In Decl Stat
Line nunber deconpile

tine nunber deconpile

Line nunber deconpile

Parse Nain Driver after ENDLINE
Parse flain Braver fron anyuhere
Farse Line Nunber only

Deconpiles LIST, RENUMBER, SECURE, NMERGE
LK(1+X)

LN(1+X) for Finite args only

L0G for 12-forn args,

Natural Logarithn

LOG entry for finite args only.
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nSN12 (0D553)
HSN1S (0DS57)
nSPARe  (OZ2ESC)
HBTADDR  (08195)
NTADR+  (081A1)
NULTF (0C446)
MVRENe  (0133C)
NORDIN  (OAE2D)
NDSCRL  (14C8R)
NRMCON  (161RF)
NTOKEN ~ (04938)
NTOKNL  (048E6)
NULLP {07999)
HUtCes  (036%0)
NURCK (0369D)
NURSCN  (04D18)
NXTRDR  (147€8)
NXTEL®t  (148AC)
NXTEXP  (1(2F7)
NXTLIN  (10031)
NXTP {03455)
NXTSTIt  (08R48)
NXTVA-  (13E58)
NuOFFS  (10020)
ORGNXT  (03060)
0BCOLL  (01435)
GBEDIT  (17687)
ONDC20  (05501)
ONP4O (02878)
ONTINR  (08008)
OPENF (11806)
ORGSB  (OD65B)
ORSH (0063C)
ORXN (00633)
OUT1T+  (02CDF)
OUTTTK  (02CEB)
0UT21C  (02CFD)
QUT2TK  (02CFF)
ouT3Te  (02p12)
T3k (02D15)
outaYs  (02CES)
OUTBYT  (02CE8)
oUTCYS  (05421)
OUTELY  (05300)
OUTELR  {05303)
oUTLIY  {03709)
OUTLIT  (036F3)
OUTNBC  (05423)
OUTNBS  (05426)
OuTNIB  (02028)
OUTRES  (0BC84)

- Entry Point and Poll Interfaces

Find nost significant NaK, 12-D1g arg’s
Find nost significant NaN, 15-Dig arg’s
“Missing Paraneter” Parse Error Exit
Calc Nain Table Address for Token

Calc Nain Table Address for Token
Multiply for finite args only

fove File Nemory W/Ref Adjust

Report "Var Context" Error

Request No-display-scrolling

Convert BLOCON Constant into Usable Forn
Lex Analysis

Lex Rnalysis

Mull Progran Check

fove D1 1-Byte, Do Valid Nunmeric Expr Check
Valid Nuneric Expression Check

Scan Nunber In Lexical Analysis

Get Rddress of Next firray Elenent

Get Next Array flenment

Store pointers, execute next expression
Scan to Next Line

NEXT statement parse

Scan to Next Stnt/Junp to BASIC Loop
Get next Variable fron RERD 1jst
Recover old offset, store neu one in RAN
Output byte, Get Rext Non-blank Character
Collapse Output Buffer

fdit Output Buffer

Keyword and Opt Line#/Label Deconpile
GOT0,60SUB,RESTORE 1n niddle of stmt Parse
Execute branch of ON TINER/ERROR

Open File

Set $B if sINX=1

Set $B 1f sIx=1

Set XM 1f s¥NM=1 and Set SB if sIX=1
Increnent D!, Dutput 1 byte fron A(8)
Output 1 byte fron A(B)

Output 2 bytes fron ((3-0)

Output 2 bytes from A(3-0)

Output 3 bytes from ((5-0)

Output 3 bytes from A{5-0)

Increnent D1, Output t byte fron ({B)
Output 1 byte fron C(B)

Output nibbles

Exit for End of Stnt Deconpile,

Output End of Stmt Terminator From R
Output Delimted Literal

Output Delinmited Literal

Output nibbles

Output nibbles

Output 1 nibble from C(0)

Round And Return Result
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OUTVAR  (0373€)
OvFL (0cA73)
P1-10  (041C1)
PARERR  (02F08)
PARTI  (18097)
POEV (09E9E)
PEDIT  (OFFSF)
PEDITD  (OFF62)
PEINDL  (0780F)
PFNDZL  (078E2)
P1/2 (00877)
PI/20  (0ODB7R)
P1/4 (00RAY)
POLL (12337)
POLLD+  (1232D)
POPIN  (0BDIL)
POPIN+  (0BD91)
POPIR  (OESFD)
POPIS  (0BD3B)
POP2N  (0BC3C)
POP2N+  (0BDS8}
POPBUF  (010EE)
POPHTH  (1B3DB)
POPSTK  (08FS5S5)
POPSTR  (1B405)
POPUPD  (0BF3E)
PREP (ORDAF )
PRESCN  (04R49)
PRGFNF  (OR146)
PRINTX  (17F37)
PRNEXe  (02E95)
PRNTDC (05450}
PRPSND  (06B17)
PRSCOO  (07893)
PRSsc+  (1BA34)
PRSscn  (1BAB3)
PRTHDC . (06841)
PSHGSB  (08F13)
PSHNCR  (08FOB)
PSHSTK  (08C7F)
PSHSTL  (08(85)
PSHUPD  (08FOD)
PUGFIB  (12198)
PURGEF  (17359)
PURGDC  (05745)
PUTRES  (18115)
PUROFF  (00526)
QUOEXe  (02E8B)
QUOTCK  (06230)
RI=010  (03526)
R<RSTK  (01400)

- Entry Point and Poll Interfaces

Output Parsed Variable

Create overflow value

Nuneric Operand Found

Generic Parse Error Exit

Finishes up a PRINT class statement
Evaluate Nun Expression as Port Device
Progran Edit

Progran Edit to delete line

Find Lined Within Progran

Find Line# Within Progran

Generate P1/2

Generate signed P1/2

Fetch P1/4 frow table

Poll LEX Files uith Process Number
Poll LEX Files adjusting AVMENE 1n D(R)
Pop 1 Number Off Of Stack

Pop 1 Rrg & Check For Sig MaN

Peps real nunber fron math stack
Pop 1 String Arg Off Stack

Pop 2 Nunbers From Stack.

Pop 2 Args W/signan Check

Pop Key Buffer

Skip Past An Iten On Mthstk

Pop Stack

Skip Past An Iten On Nthstk

Pop Stack

Prepare To Create R Variable/array
Lex Analysis

Purge File 1n Menory

PRINT class statement execution

") Expected” Parse Error Exit
Expression List Deconpile

Prepare to send buffer to display
Conpute Progran Scope: GETSTC exit cond
INAGE parse scan, increnent DO first
INRGE parse scan

Portd Deconpile

Push address on GOSUB Stk

Push address on GOSUB Stk

Push Stack

Push Stack

Push address on GOSUB Stk

Purge the FIB Entries of Purged Files
Purge Internal or External File
PURGE, COPY Decompile

Put Nuneric Result Into RES

Pouer Off

“Quote Expected” Parse Error Exat
Quote and Apostrophe Check

Save DO and D1 1n RI

Save RSTK Level(s) Into RSTKEF Buffer
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RUNRTN  (074ER)
SALLOC  (0153B)
SAVESB  (OD66E )
SAVEKN  (0D663)
SAVGSB  (ODBAE)
SB1SS  (OE19M)
SCAN (04040)
SCNRT  (02289)
SCOPCK  (09158)
SCRLLR  (0212€)
SE1-10  {04468)
SECHMS  (13252)
SEND20  (17DFR}
SENDEL  (17D(1)
SENDIT  (17DE3)
SENDMD  (17E15)
SETALR  (1290D)
SETALR  (12917)
SETFHT  (OFO1F)
SEYSB  (0OD641)
SETTMO  (13158)
SFLAG?  (13640)
SFLRGC  (13601)
SFLAGS  (135FR)
SFLAGT  (13608)
SHFEtO  (0[488)
SHFLAC  (0DBA6)
SHFRAC  (0DBS1)
SHFRBD  (ODBSF)
SHRT (0F96C)
SIGLHK  (0BD98)
SIGTST  (0E638)
SINI2  (0D718)
SIMS (0D718)
SKIFDC  (057F6)
SLEEP {00602)
SNAPR*  (01578)
SNAPRS  (01571)
SNAPSV  (015A7)
SNOUD+  {17E1F)
SPACE  (0ADID)
SPLITR  (OC6BF)
SPLITC  (0C940)
SPLTAC  (0C934)
SPLTAK  (0E628B)
SUR1S (0C534)
SQR17  (0(553)
SQR70  (0CSC3)
SQRSAV  (0D623)
SRLEAS  (O1SEC)
STAB1  (0D3D9)

- Entry Point and Poll Interfaces

Stnt reentry to BRSIC loop; sERROR cleared
Rllocate Arbitrary Save Stack Block
Put SB into sIX

Put XN 1nto sXM & SB into sIX

Put SB into sINX

15-dig1t subtract/add routine

Scan LEXf1le Text Table For Lexene
Point Cursor Past Unprotected Field
Scope check

Scroll Left and Right

String Operand Found

Convert Secs To Hours, Mins, Secs
Send Buffer to Device via Handler
Send Endline to Device via Handler
Send Buffer to Device via Handler
Send Qut Width-Sized Chunks to Device
Set Absolute Alarn Time

Set Alarn Relative To Current Tine
Set Display Format

Set SB

Set Systen Timeout

Tests systen flag

Clears systen flag

Sets systen flag

Toggles systen flag

Shift to normalize

Double Precision Shift Left

Double Precision Shift Right

Double Precision Right Shift

Store Into Short Variable

Report Signaling NaN

Handle signal NaN

Tr1g: Sine of 12-dig arg

Trig: Sine of 15-dig arg

Skip Rest of Statement Decompile

Scan KB, do LSLEEP 1f key buffer empty
Restore CPU Snapshot From Any Buffer
Restore CPU Snapshot Fron SNAPSV Buffer
Save Snapshot of CPY in SNAPSY BufFer
Send Out Hidth-Sized Chunks to Device
Conpute Space Needs For Rn Array
SPLIT &

SPLIT C

Split & nornalize R & C

Split, nornalize R; handle signal NaN
Square Root

SQRT for finite argunents only

Set SB according to Reg C

SOR for Chain calculations.

Release Rrbitrary Block From Save Stack
Store RB 1nto scratch 1
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RANRON  (OASF7)
RANGE (1807C)
RCCOY {OD3F5)
RCCD2 (0D41C)
RCL* (0E983)
RCLHY (0E981)
RCLW2 {0E9BE)
RCLW3 (OE9C4)
RCSCR (0E954)
ROVOFS  (1€0%0)
RDATTY  (17CC6)
RDBAS (173FF)
RDBYTA  (13R2F)
RDCHD+  (076EE)
ROCHDR  (076F0}
RDHDRY  (076FD)
RDINFD  (0846B)
ROLNAS  (13AtF)
ROTEXT (17489}
RERDIN  (OF484)
READNB  (17518)
READPS  (0323B)
RECADR  (OF4B7)
RECALL  (OF281)
REDUCE  (15977)
RELIRP  (05047)
RENSUB  (1A753)
REPRON  (18RIE)
RESCAN  (04R4aC)
RESPTR  (03172)
REST* (03035)
REVS {1B38E)
REVPOP  (0BD31)
REWIND  (11365)
RFAD++  (OR6FB)
RFAD+I  (0A702)
RFAD--  (OR652)
RFRD-I  (0RG59)
RFUPD+  (OR66E)
RIUST (12RE2)
RND-12  (1B01F)
RND12+  (0C9D5)
RNDAHX  (136(B)
RNDNRR  (OCRB1)
ROMFND  (1102F)
RPLLIN  (013F7)
RPLSBH  {1799B)
RPTKY (1528AR)
RSTK<R  (014R3)
RSTST (OF5(5)
RUNRTY  (074E7)

Entry Point and Poll Interfaces

Classify Menory Device

Verify R Byte Is In Certain Range

Recall (D 1nto scratch 1

Recall CD into scratch 2

Recall Selected Math Scratch Stack Entry
Recall 1st (Top) RMath Scrtch Stack Entry
Recall 2nd Rath Scratch Stack Entry
Recall 3rd Math Scratch Stack Entry

Pop 15-Forn Fron Math Scratch Stack
Recover offset fron RAN storage

Report “Data Type" error

Read Line Fron Basic File

Read Byte From an Opened File Into A
Read Current File header,File length and type
Read Current File header, file length
Read File header, File length

Read Source/Dest File Information

Read String Length from a TEXT File.
Read Line Fron Text File

Read Sorething In

Read/Urite Nibs To/From File

Destination Variabie List Parse

Sone Recall Utility

Variable Recall

Parse RAnd Execute Partial ExpresSIONS
Relative Jump Fron (D1)

Renunber Subroutine

Repronpt for 1nput

Lex Analysis

Restore Input Pointer

Restart Lex Analyzer

Reverse Characters In A String On Stack
REVS On String And Then PGPS

Renind Open File

Adjusts Refs When Men Moves=>Higher Addr
Adjusts Refs Uhen Merr Moves=>Higher Addr
Adjust Refs when nen moves to lower addr
Adjust Refs when nen moves to lower addr
Updates a ptr uhen nen noves

Unfloat A Floating-Point Nunber

Round A 12-dig1t Fp Nurber

Round 15-Forn

Pops, tests, rounds,converts dec to hex
Round a Nornal Number

Find ROM / File Chain Start

Replace Line 1n Menory File

Replace Merory File Subheader

Check For Repeating Keys

Restore RSTK Level(s) From RSTKBF Buffer
Restore Status Bits

Stnt reentry to BASIC loop;sSERROR,SENDx clred
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STAB2 (0D400)
STATRS  (172F3)
STATSV  (1732F)
ST1CD2 (00427)
STKCHR  (18504)
STKCAD  (155ED)
STRVCT  {1470C)
STHBCL  (090E7)
STHBUF  (090DF)
STORE (OFSF8)
STR$OO  (1815C)
STR$SB  (18149)
STRASK  {OF6B3)
STREQL  (1B1EF)
STRGCK  (0368BA)
STRHDR  (OFO9R)
STRHED  (14(2E)
STRNGP  (0379D)
STRIST  (1B1C7)
STSCR (0E92()
STUFF (180B2)
SUBONE  (0C327)
SVINF+  (08457)
SVINFO  {0845R)
SVIRC (OFA35)
SWPBYT  (17R24)
SYNTXe  (02€2B)
TAN12 (0D72F)
TAN1S (00733)
TBLIC  (02426)
TBLINP  (0242R)
TBNSGS  (099RB)
TFHDLR  {1702F)
TKSCN+  (OBR6B)
TKSCN?  (0BRY9)
T0DT {13229)
TONE (OEBEB})
TRARCOC (052 ()
TRC90 (0DA11)
TRFRON  (OFES9)
TRANTR  (OF1DD)
TRSFAu  (16884)
TRT0+ (OFE?B)
TSTIZR  (0D476)
18118 (0D478)
THo* {o0838)
TstEnd  (1COFF)
UPCPOS  (13067)
UPDANN  (13571)
USGehs  {1BC1S)
USGch-  (1BCOB)

- Entry Point and Poll Interfaces

Store AB into scratch 2

Restore Status

Save Status 513, S11 - S0

Store (D 1nto scratch 2

Add a Character to a Stack Iten

Pushes Statenent Gn Conmand STACK
Process Array Dope Vector

(ollapse statenent buffer check
Collapse statenent buffer check

Store Fron Stack To Variable

Convert Nunber to String(Generic)
Convert Nunber to String

String Assignhent

Test Strings For Equality

Valid String Expression Check

String Header

Generate String Head on Stack

Parse of a Mandatory String Expression
Test Strings For Equality

Push 15-Forn Onto Math Scratch Stack
Fill Merory With Stuff Or 0's

Subtract One

Save/Read File Infornation

Save/Read File Inforration

Save Trace Infornation In Stat Scratch
Suap Bytes

“Syntax" Parse Error Exit

Trig: Tangent of 12-di1g arg

Trig: Tangent of 15-dig arg

Indexed table jump

Indexed table jump

Find and Build Message Fron Lex Table
Find Transforn Handler

Token Scan

Token Scan

Tine To Tine-of-day And Dayh
Rachine-level Beep

TRACE Statenent Deconpile

Table of nuneric constants

Trace Line Nunber

Process Terminator In Expr Execute
Transforn Utility Routine

Generate Trace Message

Conpare nuibers: 12-Dig1t arg’s”A,C
Conpare nunbers: 15-Digit arg’s R/B, C/D
Double Precision Doubler

Test IMAGE output list for end of list
Update FIB Current Position

Update Annunciator

Display character during USING execution
Display character during USING execution
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USGrst  (18063)  Suspend USING execution, restart parse
USIKG (18446)  Interpret INAGE String

USINGp  (03628)  USING statement Parse

USloop  (10148)  Loop on IMAGE multiplier

USnm05  (18012)  Execute numeric IMAGE field

USst03  (1BBCE)  Output characters from address in C
USst05  (18804) Output characters from address in D1
VALOO (1AD8F)  Parse and Execute a String on Stack
VRRDC (0837C)  Variable Deconpile

VARNB-  (0£28D) Pop and Test Variable Munber

VARNBR  (OE289) Pop and Test Variable Number

VARP (0350F) vVariable Parse

VIEWDY  (15147)  View A Buffer While Keys Doun
VRIABL  (04B(4)  Lex finalysis

WFTHDT  (0B5DD) HWrite Flags, Tine, Date to File Header
WIPOUT  (180RF)  Fill Memory Mith Stuff Or O's
WRBYTC  (13473) Mrite Byte to an Opened File From C
WRDSC+ (02026}  Keyword Scan from Table

WRDSCN ~ (02C2R)  Keyword Scan from Table

HRITNB  (1752B)  Read/Write Nibs To/Fron File

WRTFIB  (11CEE)  Write File Information to FIB
WRTNUR  (139C4) MHrite a Nunber to DATA or SDATA file.
WRTSTR  (1396F) MWrite a string to an open TEXT file
WSTRFX  (13885) HWrite a String to a DATA File
XNTADR  (08133)  Get XHWORD Main Table Address

XXHERD  (1R44E)  Renove String Header (Undo ADHEAD)
XYEX (0€697) EXCHANGE X &Y

YADPAY  (13304)  Convert Year,nonth,day To DayM
YHDHO!  (130E5) Convert Tine To YYNMDD And HHARSS
YHDHNS  (1300B) Return Tine And Date

YX2-12  (0D274) YK for 12-forn argunents

YN2-16  (0D27R) Y to the X pouer

ZERBUF  (18B20)  Looks Like a Zero Length Buffer
uRES12  (0C9%4)  User Result

WRESDY  (OEYEE) Variation of uRES12

uRESNX  (0C9BD)  User Result (non exceptional)

uRESXT  (0C9CY)  User Result for exact results
uRND>P  (OC9CF)  user ROUND

uTEST (00435) Perforn conparisons

t.4  Supparted Non-Entry Point Symbols

The follouing table lists other supported synbols which are defined
by various nodules 1n the operating systen. These synbols are not
entry points, but are externally referenced betuween nodules.
Exarples include the symbolic names for Fixed RAM locations, poll
process nunbers, and so forth,

It is the intent of HP ta preserve the values of these supported
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Clear 00005

DINST+  13E21
DATPTR  2F692
DCONTR  2E3FE
DPICTL  2E3FF

DD2CTL  2E2FF

DISPt

DPOS 2F94D
DSPSFE  2F540
DSPBFS  2F480

EndRun  000E6
Except  0000C
F-RO-0  2F898
F-RO-1  2F8AO
F-RO-2  2F8RS
F-RO-3  2F8AR
F-R1-0  2F8AB
F-R1-1  2F8B0
F-R1-2  2F8BS
F-R1-3  2F8BA
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synbols through any future updates of the operating systen.
Houever, HP reserves the right to adjust the values of supported
synbols 1n any nanner it chooses. A File contalning these synbol
values nay be obtained by contacting the HP Portable Conputer
Division Product Support Group at (%03) 757-2000.

Hex
Nane Yalue

AVHENS  2F594
BACK 1BRAF
BASICs  000BS
BitsOk 00001
CALSTK  2F5AD
CHNUSV  2F96F
CHNLST  2FSBE
CKSUR2  ORRS1
CKSUM3 15389
CKSUM  1DBAG
CLASSA 00590

CURRST  2F55D
CURSOR  2F47E
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FNDCLR  1DREF
FORSTK  2F59E
FRange  0B46A
FUNCDO  2F3BB
FUNCDY  2FBCO
FUNCRO  2F89B
FUNCRY  2F8RB
GSBSTK  2FSA3
HPSCRH  2F97F
INADDR  2F6D4

INBS 2F6C6
INTR 2F410
INTB 2F420
INTH 2F430
INTR4 2F400
INTRPT  000OF

INXNIB  2F6F9
10BFEN  2F576
10BFST  2F571
IS-DSP 2F78D
IS-INP  2F798
IS-PLT  2F7R2
IS-PRT  2F794
IS-TBL  2F78D
IVARG 00749
IVINIB  2F6FD
Ivp 00004
InhEOL 00004
Insert 00007
KCOLO 2F46F
KCoLt 2F46E
KCOL2 2Fa6D
KCOL3 2F46(
KCOL4 2F468
KCOLS 2F46R
KCOLE 2F469
KCOL?  2F468
KCOL  2F467
KCOL9  2F466
KCOLR 2F465
KCOLB  2F464
KCOLC 2F463
KCOLD 2Fa62
KEYBUF  2F444 *
KEYPTR  2F44)
KEYSRV  2F462
LASTFN 00084
LBLING  2F871
LOCSPC  2F6CY
LEEWAY  00OD4
LEXPTR  2F6CF
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LOCKWD  2F7B2
LBOPST  2F7RC
LXTXIT  1EE9F
MAINEN  2FS71
MAINST 2558
RAXCHD  2F976
neex~ 2F7R9
NLFFLG  2F870
BTHSTK  2F599
NEEDSC  2F%4R
NUNC+0 03696
NXTIRQ  2F 20D

NoCont  00Q0OE
OFFFLG  2F442
0KP 00000

ONINTR  2F68D
0UTBS 2F58F
OVFNIB  2F6FB
ovp 00002
PCADDR  2F679
PNDALR  2F761
PPOS 2F 956
PRGHEN  2F567
PRGNST  2F562
PRINTt 00001
PRHCNT  2F948
PRHPTR  2FSB7
PUIDTH  2F958
PgriRun  0000D
RIREV 00785
RZREV ~ ORA83
RIREV 153RB
RAREV 1DBA3
RAMEND  2F5B2
RAUBFR  2F580
RESERY  2F986
RESREG  2F7C2
RFNSFR  2F578
RNSEED  2F6FE
ROACID  OOBFC
ROMDVR  2E350
RSTKBF  2F320
RSTKBp  2F8IF

Resetl 00008
S-RO-0  2F871
S-RO-1 2876
S-RO-2  2F87B
S-RO-3  2F880
S-R1-0  2F881
S-R1-1  2F886
S-R1-2  2F888
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ValSub  0000A
WINDLN  2F473
HINDST  2F471

XDelay 00009
XRONO1 00001
al 00021
a" 00022
at 00024
a’ 00027
a. 0002E
£y 00030
at 00031
a2 00032
a3 00033
L] 00034
a5 00035
a6 00036
a7 00037
a8 00038
as 00039
bALTCH  00BFB
bASSGN 00804
bCARD 00807
bCHARS  0OBFB
bECOMD 00809
bFBFRE  OOBCF
bFBF#S  008RAO
bFIB 00803
bFILE 00805
bFLI0T  0030R
bFLI0Z 00808
bFLIO3  0080C
bFLIC4  0080D
bFLIOS  0O0B0E
bIEXKY 00802
bLEX O0BFC
bPILAT 00810
bPILSY  OOBOF
bRONTE  OOSFE
bSCRTC  0OEOO
bSTART 00808
bSTAT 00806
bSTHT 00801
bSTHXQ 00811
cl->C 00068
cR->C 00069
cRCL 00067
dCARD 00007
dIRAN 00001
dMAIN 00000
dPCRD 00007
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S-R1-3  2F8%0
SAVSTK  2FSSE
SCREXO  2F941
SCREX1  2F 951

SCREX2  2F961
SCREX)  2F9N
SCROLT  2F946
SCRPTR  2F966
SCRSTO  2F901
SCRICH  2F901
SNAPBF  2F7F0
STATAR  2F7RD
STNIDO  2F891
STHIDY  2F896
STRTRO  2F871
STATRT  2F881
STSAVE  2F6BE
SYSEN 2F58A
SYSFLG  2F6D9
Savivl 00005
SetRvn  1BYFA
TASTK 2F599
TERCHR ~ 2F97D
TFORN 2FS9E
16388 2FSA3
TINRF 2F787
TINERYT  2E3F8
TINER2  2E2F8
TINER3  2E1F8
~TINLAF  2F778
TINLST  2F76F
TINOFS  2F763
THRAD1  2F697
THRAD2  2F6SC
THRAD3  2F6RA1
THRINY  2F6R6
TARIN2  2F6AE
THRIN3  2F6B6
TRACEN  2F7BO
TRFNBF  2F8(5
TRKDON ~ 1CFRC
TRPREG ~ 2F6F9

Trace 0000F
UNFNIB  2F6FR
UNP 00001

UPDIEN  2FS599
UPDIST  2FSSD
UPD2EN  2f 6R6
UPB2ST  2F674
VALCHK  TREGY
VECTOR  2F43C
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dPORT 00001
ekof#t O00F 7
"0 00006
eO"NEG 00005
e1”INF 00011
e2NRON 0001A
eff 00018
eALGN 000F O
eCALGN 00060
e(HNLE 00029
ePATTY  0001F
eDVCNF 00040
eEOFIL 00036
eEXCHR  0Q04E
efxPO 00003
eEXPLT  O00E7
ef2BIG  0004R
eFRCCS  0003C
eFEXST 00038
eFILE 000EA
eFNNtF 00021
eFOPEN  0003E
eFPROT  0003D
eFSPEC  0003A
efTYPE  O003F
eFnFND 00039
efuoNX  0002A
elF*ZR 00010
eIf-IF  O00OF
elF/IF  OO0OE
eILCNT  0004F
eILEXP 00050
eILKEY 00055
elLLEG  000E6
eILPAR 00051
eILTFn 00037
eILVAR 00053
eINGOV  0002F
eINF 000F 3
eINFYO 00012
eINPUT  OO0OF4
eINVIN  0002D
eINWVLD  00OEC
e¢INVST  O0OED
eINWVUS  0002E
elNX 00015
eIVARG  0000B
eIVSAR 00033
elVSOP 00035
elvSTR 00034
eIVIRB 00030
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eLZLIG 00041
el 0000C
eLOBAT 00016
el0G-  0000D
ehEn 00018
eliNCOR 00017
elPl 00018
eNSPRR 00052
eNEG™X 00009
eNFOUN  00OE8
eRODAT 00020
eNOTIN 00043
eNSVRR 00033
eNUNIN 00026
eNVSTR 00033
eNXuof 00028
eQVFL*  00OFS
eOVFLU 00002
ePRALGN  00OSE
ePLLC 0005/
ePLLIN 00059
ePRCER 00054
ePRIIS 00024
ePRNEX  0004C
ePROTD 00042
ePRTCT  O00OF8
ePULL 000F6
eQUOEX  0004D
eROURN 00056
eR1URN 00057
eRALGN  000SD
eRECOR  0001D

_eRUERR 00046

eRuo(S  0002C
eSIGP 00013
eSPGHF 00031
eSQR- 0000A
eSTHNF  0001E
eSTROV 00025
eSUBSC  0001C
eSYNTX 00048
eSYSER 00017
eTFFLD 00038
elFn 000F 1
eTFURN 00058
eININF 00004
eT00 O0OOEF
eTOOFT 00028
efOONI 00027
eTRKDN 00061
eTRKOF  OOOES
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fIEXTD  FFFER
FIFXEN  FFFFJ
fLINFR  FFFFS
F1INX FFFFC
flIvi FFFF8
flLC FFFF1
fINKOF  FFFCE
fINEGR  FFFF4
fINOFN  FFFD6
fINOPR  FFFEG
fINZ4 FFFE8
fINZS FFFCB
f1NZ6 FFFCA
f1N27 FFFC9
f1NZ8 FFFC8
f10VF FFFFR
fIPOUN  FFFEB
fIPRGN  FFFC2
fIPUDN  FFFCF
fIQIET  FFFFF
f1RRAD FFFF6
fIRPID  FFFC5
FIRTN FFFD4
fISCEN  FFFF2
FISUSP  FFFCt
f1TNOF  FFFCD
f1UNF FFFFB
fIUSER  FFFF7
fIUSRX  FFfC6
fIVIEN  FFFCC
kN-CHR 00068
kH-LIN 00068
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eTUFRS 00047
eTUSLO 00048
elUALGN  O0OSF
eUNFLN 00001
eUNKCD 00045
eUNORC 00014
eVALGN  0005C
eVRRTY 00032
eVFYER 00044
elALGN 00058
elRGHN 00049
eXFNNF 00022
eXHORD 00023
eZRDIV 00008
eZR0/0 00007
enull 00000
eufo 000EB
A0S 000DF
FASCII 00001
fBASIC  OE214
fBIN 0E204
fDATA OEOFO
FEOF Q0OFF
fEOR O000EF
fEOS 0006F
fKEY OE20C
fLEX 0E208
fLIFY 00001
fnos 0007F
FSDATA  OEODO
£30S 000CF
fTEXT 00001
f1AC FFFC?

fIEXRC  FFFD2
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IMOFF 00063
IHRT 00030
KHRUN  0002E
kHSST 00066
KNTOP  000R2
KNUP 00032
KHUSER  0006D
kNUSEX  000RS5
KNVIEW  0006E
kc-CHR 00000
ke-LIN 00004
keRTTN  000OE
kcBKSP 00007
kcBOT 00015
keCALL 00017
kcCONT 00010
keCTRL  O00OR
kcDOUN 00013
keEOL 00000
keFLFT 00005
keFRT 00006
keGON 00016
keI/R 00002
kclAST 00019
kelC 00001
kcLERR  0001R
kelFT 00008
keOFF 00018
keRT 00009
keRUN - O00OF
keSST 00011
keTOP 00074
keUP 00012
KCUSER 00003
kcUSEX  0000C
keVIEW 00008
1ACCSh 00001
1Rp 00010
18P0Sp 00005
100PYh 00001
1CPOSH 00006
100p 00005
11p 00005
IDRTER 00006 »
10BEGD 00008
1DEVC 00005
1IDEVCD 00001
IDLEND 00006
10p 00010
1EO0L 00002
1FBEGb 00006
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1FBFAb 00003 pENTER 00012
IFIB 0003F pEOFIL 00025
1FIleb 00002 pERROR  000F 2
IFILBF 00100 pExcpt  OO0OF8
IFILSY 00032 pFASCH  0002C
IFLAGh 00002 pFILDC 00002
1FLENR 00005 pFILXG 00003
1FNARe 00004 pFINDF 00017
1FNANE 00010 pFNIN 00030
1FNAMh - 00010 pFNOUT  0003E
1FSIZb 00006 pFPROT  0000B
1IFTYPb 00004 pFSPCp 00004
1IFTYPh 00004 pFSFCx 00005
1LXADR 00005 pFTYPE 00020
ILXENT 00008 pINCHR  0OO1E
1LXFAD 00005 pINXCH  0001F
1LXIb 00002 pINXQT  000tD
1LXTKR 00004 plftbck 00020
11scp 00004 plfcpr 00021
1POLKp 00005 pIficpu 00022
1POLLp 00005 PKYDF 00018
1POLSV  0003E pLIST 0000C
1POLra 00006 pLIST2 0002
1IPROTD 00001 pnEnt 000F 1
1IRECHD 00004 pNERGE 0000
1IRECLL 00004 pANLP 000FA
1IRLEND 00005 PARGE2  0002F
1RTRip 00005 PPARSE  00OF4
1RTN2p 00005 PPRGPR 00032
1IRTN3p 00005 pPRING 00026
ISHWIb 00002 PPRICL  0000E
1SPDTB  0004E pPRTIS  OOOOF
15Pbn 00001 pPURGE 00010
1SPDn2 00001 pPUROF  QOOFC
1TEXTp 00004 pRCRD 00034
1TINER 00004 pROCBF 00013
odisod 00005 pRONBF 00019
ofACCSb  0000B pRERDR 00027
ofp 0003E PREN 00033
oBNsod 00011 PRNANE 00011
oBPOSp 00005 pRTNTp  0003R
oBSsod 00011 pRUNFt 00030
ol0PYb  0000A PRUNNB 00031
olPOSb 00028 pSRECK 00028
oD0p 00019 pSREQ  000F9
odip 0001E pIEST  00OFO
oDATER  0001A pTINRE 00038
oDAsod 000D pTRANS  OOOEF
oDBEGD 00015 pIRFlIx  0003C
oDEVCb  0000C pVERS 00000
oDLEND  0002E pHARK 000F 3
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obp 0002E PHCRD 00035
of BEGb  0000D pHCRDE8 00024
of BFb 00002 pHRCBF  0001A
of IL#b 00000 pHTKY 0001C
of LAGh 00014 plERPG  OO0OF?
of LENh 00020 SARITH 00007
of LSTr 00031 sBYEx 00000
of NAMh 00000 sC/P 00001
of SIZb 00038 SCARD 00002
of T-FL 00010 sCARDC 00008
of TYPb 00005 SCHAIN 00008
of TYPh 00010 s{ONT 00008
olnPLh 00025 sCONTK 00009
oKYsod 00005 sCURBT 00003
oLXsod 00005 sCURUD 00004
ONAINT  0005D sCURUP 00002
ofISGPT 00003 sCntg 00002
oPOLKp  0000A sCplxP 00007
oPROTb 00009 SDEST 00003
oRECHb 00020 SENDx 00001
oRECLL 00024 sEOF 00007
ORLEND 00034 SERROR 00000
oRTN1p  0000R SEXTDV 00000
oRTN2p  000OF sEXTGS 00005
oRTN3p 00014 sFOUND  0000A
OSHIND 00013 sGOSUB 00003
oSPDTB 00111 sI/0BF  0000A
oSP0n2  0000E sINFRD  0000A
oSUBLn 00025 sINX 00005
‘oTINEh 00016 sIRAN 00002
olXsod 00005 sIX 00007
pBSCen  OOOFS sImit 00003
pBSCex  000F6 sKEYS 00005
p(ALRS 00036 sfiRINc 00005
pCALSY 00037 shULT 00008
pCAT 00006 SNEGRD  0000B
pCATS 00007 sNoChn 00002
pCLOST  OOOFF SONERR 00004
pCPLX 00038 sONTHR 00006
pCONFG  00OFB sPCRD 00008
pCOPYK 00008 sPRGCF  0000B
pCRDAB 00033 sRAD 00009
pCREAT 00009 sRDX 00008
pCRT=8 00023 SREADI 00004 *
pCURSR 00029 sRENAN 00006
pPATLN  0002R SRENUR 00008
pDEVp 00001 sRESTR  0000A
pDIDST  0000R SRETRN 00000
pDSUKY  00OFD SRFILE 00008
pDSUNK  O0OFE sRUNBn 00004
pEDIT 00028 SRUNDE 00007
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sSIGN 00009
8387 00002
$3STde 00001
sSTRT 00006
sSTOP 00005
sSpecl 00006
SUNDEF 00001
$XCPT 00004
sXQT 00000
sXWORD 00009
t! O0O0FC
tz 00085
% 00089
t* 00083
t 00087
t- 00082
t/ 00084
1@ 000F4
tABS 000R2
tACOS  O009R
tADD 00005
tRDIGO 00060
tADIG1 00061
tADIG2 00062
tADIGI 00063
tADIGA 00064
tADIGS 00065
tRBIGE 00066
tADIG? 00067
tADIGE 00068
tADIGY 00069
tALL O000F8
tAND 00088
tANGLE 60183
tARRAY  0007D
tASIN 00099
tATAN 00098
tAUT0  OOOEE
tBASE 000E9
tBEEP  OOOEB
tBIG 00010
tlALL  O0OF9
tCARD 000D0
tCAT O000EC
tCEIL 00072
t(FLRG  OOOFA
tCHRS 000R4
tCLOEK  SO1EF
tCHPLX  0007A
t(OLON  O0OE2
tCONMA  OOOF 1
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t60SUB 000D
16010 00000
tIF 000DF
tINRGE  OOOFF
tIN 000F 2
tINF 00070
tINPUT  000CS
tINT 0009C
tINT10 00004
tINT1t 00003
tINT12 00002
tINT2 0000C
tINT3 00008
tINT4 0000R
tINTS 00009
tINT6 00008
tINT? 00007
tINT8 00006
tINT9 00005
tINTEG  000CA

tINTO EO1EF
tINTR O15FF

tINX 00082
tip 0006A
tIs 000E7
tISUBS  O0OR?
tIVL O0O0RE
tKEY 000ES
tKEYS 00073
tKEYS 000CF
tLBLRF  000OE
tLBLST  O0OF6
tLEN 000R9
tLET 000C0
tLINEW  000OF
tLINPT  O0OBF
tLIST  000BB
tLITRL  000(4
tLN 00091
tL06 00090
tL0GI0 00093
tLPRP  OOORR
tLR 000B6
tHAIN  000D2
tHATH  6O1EF
tHAX 000RD
tHAXRL  0006C
tNEAN 00090
tHIN 000RC
tHoD 00074
tNAME  O0OBD
1-40
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tCOPY 00085
tC0S 00097
tCVAL 000E1
tDATA 000C6
tDATE 00077
tDATES 00078
tDEF 00089
tDEG 0006F
tDEGRE  000D3
tDELAY 00006
tDELET 00087
tbIn 000CC
tDISP 000C5
t0IV 00086
tDNYAR  0007E
tDSTRY  OOOBE
w2 000B1
tEDIT 000B3
tELSE 000FS
tEND 000DA
tENDDF  000BR
tENDSB  000C2
tENTER  4FFEF
tEOL 000FO
tEPS 00071
tERRL 00075
tERRN 00076
tERROR  OOOE3
tEXOR 0008C
- tEXP 00094
tEXTIF  O0OF4
tEXTND  6O1EF
tFRCT O0OA8
tFETCH  000C3
tFFN 00084
tFLOW S01EF
tFLTt 00010
tFLT10 00014
tFLT1? 00013
L1122 00012
tFLT2 0001C
tFLT3 00018
tFL1q 0001R
tFLTS 00019
tFLT6 00018
tFLY? 00017
tFLTS 00016
tFLTI 00015
tFN 0007C
tFDR 000C3
tFP 00068
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tNERR CO1EF
tNEG DO1EF
TNEXT 00004
tNOT 00081
tNUN 000R3
tOFF 000E1
t0N 000EQ
tOPT’N  OOOED
tO0R 00080
tOVF O0ORF
tPAUSE  000D?
tPCRD EO1EF
tPI 00079
tPORT 00001
tPOS 20183
tPREDV  O009F
tPRINT 000D
tPRIEN  O0OF3
tPRHST  000F3
tPURGE  OOOEB
tRAD 0006E
tRDIAN 00004
tRERD 000C7
tREAL 0008C
tRELOP  0008A
tREN 000E 6
tRES 0007F
tRESTR  OQODE
tRETRN 000D
tRFILE  QOODE
tRID 00060
tRND 000R0
tROUND  COYEF
tRUN OOOFE
tSDEV 0009E
tSERIC  O00F2
tSFLAG  00OFB
tSCH 000R1
tSHORT  000CB
tSIN 00096
tSHALL 00011
tSQR 00092
tSTAT 000CE
tSTEP  000F6 s
tSTOP 00009
tSTRS 000R6
tSub 000C1t
tSVRR 00020
tTAB 000F 7
tTAN 00098
tTHEN  O0OF4
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tTINE 00078 +- ———t

tTINES 00095 | |
tTINER  000E4 | RODCAL - Address Calculation Utilities | CHAPTER 2 I
10 000F 3 1 | |
tTRACE  OOOEA et #omeme e +
TUNF 00080
tUPRCS  000RB
tUSER  000E2
tUSING  00OFD
tVAL 000AS
tVARS BO1EF
tHARIT 000D8 2.1 XNTABR - Get XWORD Main Table Address
tXFN 00083
tXHORD  OOOEF Category: ADDCAL File: JPBEXC::NS
tZ 0005A
tZERD CO1EF
00080 '

ufiLit 000F? Narie: (S) XNTADR - Get XWORD Main Table Address
uCPLXC  OOOEE
uDELIN  000F4 Purpose:
uHKB™ 000F6 : Find & Read XUORD MAINT Address
uINXCH  000D4
ulflbck  00ODC Entry
ulflend  000FQ A(B) = LEX Ip
ulfista  OOODE R(2,3) = Entry #
ulhPdl  00ODB
ulhPst  000DA Exit:
uJnP{} 00009 Carry clear
ul00PB 00002 C = MAINT address for XNORD
ulOOPP  OOOEF B(R)= Relative Entry # for LEX ID uith B(2-4)} = 0
ulbOPS  000D3 A(B)= RActual Entry #
unhODES  OBDBI
whuLY 00001 Carry set
uNUREn  OOOFC LEX ID not found
uNUREs  O0OFD
ukUNFn  O0OFA D1 preserved
uNUNFs  000FB
UuNUNNn  0OOF8 Calls: LXFKD, RANGE
uNUPNs  O0OF9
u0PNR-  00ODF Uses.....
uDPNNN  000D8 Exclusive: R(A),B(R),C(A),R1
uQPNHR  00OEO Rl = Preserved D1, RSTK holds LEX ID, Entry#
uRESTP  00OF1 "
uSTRPT  000DO Inclusive: R(R),B(A),C(A),R1
*ANGLE 00006
xCLOCK 00015 Stk lvls: 1
xEXTND 00026
xFLOW 00029 Algorithn:
xINTO 0002E
*xPATH 00036 Find Main Table Rddress for ROM ID
xNEAR 0003C Save LEX ID, Entryk (B)
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xNEG 00030 Save DI (R1)
xPCRD 0003E Find LEX Table Buffer (LXFND)
xP0S 00042 If Buffer not found --> goto 1 {return, carry set)
xROUND  0004C Save LEX ID, EntryN (RSTK)
xVARS 00058 Repeat unt1l (LEX ID = 0)
%ZERQ 0001C Read LEX ID in table

If 1Ds natch
Pop Lex ID, Entry W off stack
If Entry# uithin Range for LEX ID (RANGE)
Shift EntryN to B{B), Zero B(XS) field
Conpute Relative entry #
Read Main Table address --> (
Restore D1
RINCC
Restore LEX ID,EntryM to B(R)
Skip to next ent
0: Pop LEX ID, Entry # off stack
1: Restore D1
RTNSC (not found)

History:

Date Progranner Nod:fication
0r/04/82 Jp Modified docunentation
11/01/82 P Interfaced to New Lex File format
03/28/83 JP Save LexID, Entry % on Stack
04/28/83 JP Restore Entryd to A(B)

2.2 MTADDR - Calc Main Table Address for Token
Category: RDDCAL File: JPBEXC::nS

Nane: (S} NTADDR - Calc Main Table Address for Token
Nare: (S) MTADR+ - Calc Main Table Address for Token

Purpose:
Calculates address of Main Table entry for token

ntry:
HTADDR: R(B) = Token to te looked up
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Loads C wuith fainfrane NAINT

ATADR+: B(R) = Token to be looked wp
C(R) = Nain table address

Exit:
D1 contains nain table entry address for token
C(R) contains value of D1 at tine of call

Calls: None
Uses.......

Exclusive: B(B),C(R),A{A},M
Inclusive: B(B),C(A),A(R),DI

Stk lvls: 0
Detail:
Nultiplies token number by length of Hain Table entry
History:
Date Progranrer Modification
5;;04/;; AL Nodified docunentation

2.3 EXCADR - Compute Exec Addr of Token
Category: RDDCAL File: JPSEXC::f1S

Nane; EXCADR - (ompute Exec Addr of Token
Mane:{S) EXCAD+ - Conpute Exec Addr of Token

Purpose: Return Execution Address of Connand Token,
preserving 00,D1

Entry: EXCADR: A(B) = Comnand token
Assunes MAIN Table 1n Mainfrane
EXCAD+: A(B) = Conmand token
C(R) = Main Table + 3 of XROR
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| |
| BUFYTL - Systen Buffer Utilities { CHAPTER 3

3.1 I0FSCR - 1/0 Find for Available Scratch Buffer
Category: BUFUTL File: SCAFIL::AS

Nare:(S) IOFSCR - 1/0 Find for Available Scratch Buffer

Purpose:

Returns available scratch buffer IB
fntry:

P =0
Exit:

P =0

Carry clear => Available Buffer ID in C(X)
set => No available scratch buffers

C(X)=000

Calls: 1/0FND
Uses.......

A, C(R), D1
Stk lvls: 1
Detail:

Scratch buffer ID's range from EOO (BSCRTC) to FFF
History:

Date Progranner fodification

65}5&}5 S.M. ;Idded docurentation
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Position @ Execution Address field
Exit: C{R) = Execution Address for token
Calls: None
Stk lvls: O
Uses: A(A),C(R)

Detail:  Preserves DO

. Rddress = Token * 8 + Nain Table Adjustuent
History:
Date Prograuner Modification
07/06/82 JP Modified docunmentation
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3.2 I/0FND - 1/0 Buffer Find
Category: BUFUTL File: SC&FIL::AS

Mane:(S) I/OFND - 1/0 Buffer Find
Nane:(S) IOFNDO - I/0 Buffer Find

Purpose: Find the specified I/0 buffer
TOFNDO looks for the buffer ID specified in ((X).

1/0FND sets the high bat of the buffer ID
specified 1n C(X), then looks for that buffer,
(Buffer IDs with the high bit clear are those
umcl; uill be deallocated at the next configura-
tion).

fntry: C(X)= Buffer IDN

Exat:  C(X)= Buffer IDN
Carry set=> Natch found
Dt points past buffer header
A(R) Buffer length field
C(S)=kaddresses to update in buffer
Carry clr=> No natch .

Calls: none

Uses: A, C(R), C(S), D1

Stack lvls: O

Detail: Buffer length field i1n header reflects the anount
of available scratch space in that buffer, but is

not the entire length of the buffer (eg doesn't
include 7 nibbles for the header)

Kistory: N

Date Progranrer  Hodifications
07/04/82 S. Added docurentation
02/10/83 S.M Added 1 nibble to header front
03/10/83 S.M Save Leeuay setting in B(S)
03/14/83 n.8 Packed 3 nibs in I?DFI«
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3.3 I/ORES - 1/0 Buffer Restore
Category: BUFUTL File: SCAFIL::fS

Nane:(S) I/DRES - 1/0 Buffer Restore

Purpose: Sets high bit of buffer ID to preserve buffer

Entry: C(X) IS BUF IDM

Exit: CARRY SET=> BUFFER FOUND AND MIGH BIT OF IoM SET.
D1 POINTS PAST HEADER.
C(X) IS IDN WITH HIGH B1T SET.

CARRY CLR=> BUFFER NOT FOUND.

Calls: 1/0FND

Uses: A, C, 0

Stack lvls: 1

History:
Date Progranner Modifications
07/04/82 S.U. RAdded documentation

3.4 I/OCON - I/0 Buffer Contract Fron Buffer End
Category: BUFUTL File: SC&FIL::nmS
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3.5 I/000L - I/0 Buffer Collapse
Category: BUFUTL File: SC&FIL::ns

Nane: (5) I/0C0L - 1/0 Buffer Collapse

Purpose:
Collapses specified 1/0 Buffer -
Leaves header intact, but shrinks length to zero

Entry:
C(X) = Buffer ID#

Exat:
Carry clear=> Buffer not found; Created u/zero length
set=> Buffer collapsed
01 past buffer header
P=0
DO 1 mbble past buffer header
(at buffer ID)

Calls: I/0FND, MOVERU, PTRADY

Inclusive: R-D, DO, D1
Stk lvls: 2

Detail: It 1s assumed that I/0C0L u1ll only be called
on existing buffers; 1f the buffer doesn't
exist, 6 nibbles of user RAM u1ll be utilized
for the header u/o the leeway nerory check.

History:
Date Progranner fiodification
07/04/82  S.U. Added docunentation
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Nane:(S) 1/0CON - 1/0 Buffer Contract Fron Buffer End
Nane: IOCNDO - 1/0 Buffer Contract Fron Buffer Middle

Purpose:
Contract an I/D buffer.

I/0CON contracts the buffer from 1ts end, losing data
stored at the end of the buffer,

IDCNDO contracts a specified section of the buffer.

fntry:
C(X) = Buffer nunber
B(R) = Rnount to shrink existing buffer
A positive nunber - not to exceed OOFFF
2 entry points:
1) I/OCON - No additional requirenents
2) IOCNDO - DO points to the beginning of the
block that 1s to be deleted.

Exit:
Carry clear=> Buffer not Found
set=> Buffer contracted specified anount
Dt points past buffer header
DO points 1 nibble past front of header
(at buffer ID)
P=0

Calls: I/0FND, IDLNSV, MOVEMU, PTRADJ
Exclusive: A-D, DO, D1

Inclusive: A-D, DO, D1

Stk lvls: 3

Detail:

If amount to contract given 1n B{R)} is greater than
the current buffer size, the buffer is collapsed.

See 1/0C0L
History:
Date Progranner Modification
07/04/82 5., Rdded docunentation
09/13/83  S.H. Modified doc. to show stk lvlsz3
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3.6 I/OALL - 1/0 Buffer Rllocate
Category: BUFUTL File: SCAFIL::nS

Nawe: (S) I/0ALL - 1/0 Buffer RAllocate
Nane: (S) I/DAL+ - I/D Buffer Rllocate

Purpose: Allocates space for I/D buffer specified.
If 1t already exists, will expand or contract to
conforn to size specified. If 1t doesn’t exist,
will create it,

Entry: C(%)=I0#
B(R)= Desired buffer size {not to exceed FFF)

I/0RLL: RAssumes P=0
Guarantess Leeway added 1n fen Check
1/0RL+: Sets P=1, guarantess NO Lesuay in Men Ck

Exit: CARRY SET  => BUFFER ALLOCATED
D1 points past buffer header
DO 1 nib past buffer header front
(at buffer ID)
P=0
B(R} = buf s1ze if just created,
else net change in size
C(6-0) contains buf header info:
C(0) Haddresses to update
C{(1-3) Buf ID
C(4-6) Buf length
IF Buffer already exists and expands
to a larger size:
A=D1 (past buffer header)
D(R) points to point of expansion
Buffer expanded fron botton

CLR  => NO ROOM
C(4) = Error Nunber {eMER)
P=0
Calls: 1/0FND, MOVEMD, MERCL+, MOVEMU, 1BLNSV

Uses: R, 6, C, D, D1, DO
C(S) used to save Leeway setting for REACL+

RS RO

Kt ool e




10/12/82 Elaninated I/0RLY & 1/0RL2
entry points. Changed I/0ALL
entry point to ASSUNE P clear

09/13/83  S.W. Modified stack level doc.
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Stack lvls: 2

3 - exasting buffer decreases in size
History:

Date Progranner  Modifications

07/04/82  S.0. RAdded docunentation
09/12/82 J.P. MENCL+ 1nterface, entries
S.H.

3.7 I/OEXP - 1/0 Buffer Expand

Category: BUFUTL File: SCAFIL::MmS

Nane:(S) I/0EXP - 1/0 Buffer Expand
Nane:(S) 1/0EX2 - 1/0 Buffer Expand

Purpose;
Expand 1/0 bufFer fron high menory by the amount
specified.

I/0EXP guarantees that the memory check is done
including consideration for leeuay.

1/0EX2 does the memory check without regard to leeuay.

Entry:
((X)= Buffer IDK
B(A}= Anount to expand buffer (in nibs)
Not to exceed 0OFFF
2 Entry points:
1) 1/0EXP - P=0
2) 1/0EX2 - Mo additional requirenents

Exit:
Carry clear=> Buffer not found
OR No roon
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Stack lvls: 2

History:
Date
07/04/82  s.u, Rdded documentation. Modified
code to return uith carry set 1f
buffer deallocated.
3.9 LXFND - Set D1 to LEX Table 1/0 Buffer

Category: BUFUTL File: TI&ERD::nS

Nane:(S) LXFNB - Set D1 to LEX Table I/0 Buffer
Purpose:
Set D1 to LEX table I/0 buffer.
Entry:
no necessary conditions,
Exit:
P =0

Carry set: buffer found.
A(A)= buffer length
D1 points past buffer header.
C{S)=Haddresses to update 1n buffer (?=0)
Carry clear: buffer not found.

Calls: 1/0FND

Exclusive: C(X), P
Inclusive: A,C(R),C(S),D1

Stk lvls: 0

History:
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OR Buffer size requested too big
set=> Buffer expanded
P=0

D1 points past buffer header

DO points 1 nibble past buf header

(at buffer ID)

R(R)=D(R)= Point of expansion
(01d buffer end for I/0EXP)

Calls: I/0FND, IDLNSV, MEMCL+, MOVEMD
Uses: R-0, D1, DO
C(S} saves Leeuay setting for MEMCLe

St lvls: 2
History:

Date Modification
07/04/82 Added docunentation
09/12/82 fidded Leeway Check entries

3.8 I/0DAL - I/0 Buffer Deallocate
Category: BUFUTL File: SCAFIL::MS

Nane:(S) I/ODAL - 1I/0 Buffer Deallocate

Purpose: Deallocates an 1/0 Buffer

Entry: C(X)=BUF 1D#

Exit: CARRY SET=> BUFFER DERLLOCATED
CLR=> BUFFER NOT FOUND

Calls: 1/0FkD, NOVENU, PTRADJ

Uses: R, B, C, D1, DO

HP-71 Softuare 10S - Entry Point and Poll Interfaces
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Date Progranner Modification

01/05/83 1B Docunentation
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|
| CONFIG - System Configuration Utiltiies | CHRPTER 4
|

4.1 ISRAN? - Pointing At RAN?
Category: CONFIG File: MRECNF::NS

Nare:(S) ISRAN? - Pointing At RAN?

Purpose:
Deternine uhether an address is in RAN or sonething
else. This uas put 1n to save uriting to non-RAN
devices, which for RONs does no harm but for EEPRONs
does plenty of harn.

Entry:
Rddress to check 1n C[R).

Exit:
P=0.
Carry set 1f address is 1n systen RAM or IRAN.
Rddress passed 1s now 1n B[R].

Calls: CNFFND, MSIZ+¢

A,8[R},C,01.

Stk lvls: 1
History:
Date Progranner flodification
I wote. T

> ——
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1f configuration code determines that ROM configuration
has changed to a point endangering the validity of

the unpteen pointers in the nainframe, 1t will
essent1ally perforn an “EDIT workfile" before falling
1nto the LEXBUF code. It will also close all files

in the FIB. This nay be forced by entering at CONFS3
uith $3=1,

If code detects the presence of too nany ROMS to
configure 1n the address space, it uill give a warning
nescage. It 15 not written to cover the contingency
of too nany RANS or MNI/0 devices, on the assunption
that the possibility of said happening 1s too snall

to nerit the innense code required.

betarl:

This code configures all soft-configurable devices on the
systen Bus. The code bullds three tables in the configu-
ration buffers: System RAN, Other menory (ROM, EEPROM,
1ndependent RAN, etc.), Merory-napped I1/0. The buffer 1Ds
for the above configuration tables are, respéctively,

FF, FE, FD. The exact format of the information 1n the
tables 15 explained belou.

Follouing is the pre-configuration menory layout:

00000-1FFFF: Operating systen

20000-2001F; (ard reader

2€100-2E3FF: Display RAN

2f400-2fFFF: Disp Driver RAN

(FFCOO-FFFFF: Reserved for config garbage collection)

The configuration code assigns addresses as follows:
Nenory-napped I/0 upuard fron 20000-28000,

System RAN contiguously upuard from 30000.
To achieve this contiguous mapping, system RAN is
configured in reverse size order. This assures that
64 Knib RANS are configured on 64 Knib boundaries,
32 Knib RANS on 32 Knib boundaries, etc.

ises $S0-S3 internally as follouws:
S0: Set for coldstart, clear for pouer-up configure.
S1: Used internally in debubbling systen RAM, then
used to indicate presence of ROMs for which
there 1s no roon to configure, Results in
Hessage.
(Debubbling is explained in algorithn (below)
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4.2 CONF - Configure Everything
Category: CONFIG File: NMECNF:: NS

Nane: (S) CONF - Configure Everything

Purpose:
To configure all soft-configurable devices on the
systen bus.

Entry:

y
CONF: $0=0 1f requesting a pouer-up configuration
(preserve integrity of system),
t 1f requesting a coldstart configuration (reset
all pointers to coldstart values).’
CONFSI: SO as above plus:
$3 = 1 if we intentionally uant configuration to
behave as though ROM configuration changed.

Exit:
Configuration proper falls through to LEXBUF. SO
indicates uhether a pouer-up configuration (50=0) or
a coldstart configuration (50=1) uas done,

Calls: AD1P, C=MAIN, C=RANE, CDIV10, CLKSPD, CLRXOS,
CONFP4,CSLCI, CSLI4, CSLUS, CSRC3, CSRU3,
D=RVNAE, DSLW-P,FNDBUB, INITPT,NODSIZ, MOVED2,
NOVEUR, KOved3, IRKNEK, MRKOLD, NSIZE, Noveu),
RI<RST,RFADI¢,RONTPT,RST<RI,SIZEL0, SORT,
SORTP2,STNBF?, TBLPT+, TBLPTR, UNCFGS, RATTKY,
HHLTBL,csrub.

A,B,C,0,D0,D1,P,R0-R4,D1splay buffer,S0-83,
RSTKBF .

Stk lvls: 3 (four are saved in RSTKEBF)

NOTE:

The configuration code may decide on its oun to perforn
a coldstart configuration when a poser-up config uas
requested. This uould be done if certain nenory was
corrupt, disallosing the nanipulations necessary to
naintaln systen integrity. In this case, the code
uirll GOVLNG to COLDST (address #00000}, which will
wipe out the nachine and call this code with 50=1,

4-2

HP-71 Softuare IDS - Entry Point and Poll Interfaces
Systen Configuration Utiltiles

shortly below COMOO label.)

$2: Set to indicate failure of internal file chain
verify. Results 1n nessage.

$3: Set to indicate that systen ROM configuration has
changed to an extent which nay endanger the
validity of sone pointers. Results in collapsing
of stacks and resetting pointers as though an
“ed1t" condand uas entered.

To explain configuration, the follouing terms are used
belou:

PORTH#: Physical port location (1-5) whose daisy chain
is addressed by a b1t (0-4) 1n output register.
Port #0 1s the 1nternal dalsy chain.
Port #5 goes to the card reader slot.

DEVH: Position of a plug-in (0-15) 1n a daisy chain,
Unless there 1s a port extender, all plug-ins
uill be device HO,

SEQUENCE: Consecutive chips 1n a nodule to be used

as a single entity (e.g., a quad RAN which
appears as one plug-in to the user).

DEVICE TYPE: Type of menmory ?Rﬂﬂ. RON, etc., or nerory-

napoed 1/0).
DEVICE CLASS: Identifies menory-napped 1/0 device.

Aak CHIP D #4%

The CHIP ID is a (usually) nask-programned 20-bit pattern
which is read by the CPU on an ID poll (C=ID instruction).
A chip responds to the ID poll if tuo conditions are met:
1) The chip 1s unconfigured,
2) Daisy-in 1s high on the chip.
By exanining the daisy chains one at a tine, configuring
each chip as we find 1t, ue can locate and 1dentify all
sof t-configurable chips on the bus.

The chip-1d contains the following information:

NIBBLE 0: 15-log2(size).

Merory Size Nib O AN 1/0 space

1 knib F 1 word (¥ nibs)
2 3 2

q ) 4

8 C 8

16 B 16

32 A 2

64 (nax RAN) 9 64

128 8 128

*
ES

WS

W\

(f(

g
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2% (nax memory) 7 256
6 512
5 1024

NIBBLE 1: (Reserved for future use)
This nibble from the first chip 1n a
sequence 15 stored 1n the configuration
table for all sequences.

NIBBLE 2: Device type-- 0: RAN
1: ROR
2-E: assorted nenory types
f: fenory-mapped 1/0

NIBBLE 3: For nemory, (unassigned).
For nenory-napped 1/0, contains device
class-- 0:; HPIL mailbox
1-15: (unassigned)
(Note: Card reader 1s hard configured
at 20000-2(01F.)

HIBBLE 4: bits 0-1: (unassigned)
bit 2: Last chip 1n sequence (see note (1)
belou).
Rluays assuned high for #n 1/0
devices, meaning all such devices
have their oun table entry.
bit 3: Last chip in nodule.

The top tuo bits (bits 2-3 of nibble 4) are used to
deternine what chips are in what physical plug-1ns.
Every sequence of chips (e.g., four identical RAMS in
a RAN plug-in, an applications pack containing tuo
ROMS, etc.) results in one entry in the configuration
tables,

(1) End of sequence {but not nodule) 1s identified in
one of tuo uays: 1) next chip returns ID uith different
value in nibs 0-3; 2) last chip of sequence has b1t
18 set. The second approach 1s necessary if
consecutive, 1dentical chips are to be considered as
different sequences, and uill probably NEVER be used
in the entire lifetine of the machine. But 1t can

be done.

A nodule containing four 8-Kbit RAMS might return the
following sequence of IDs:

0000E OO00E  8000F
The resulting table entry would 1dentify the chap
s1ze, chip count, device type, physical location,
and configuration address of the device.

4-5

HP-71 Softuare IDS - Entry Point and Poll Interfaces
Systen Configuration Utiltiles

RANs are new and which are nissing.

Rigorithn:
C

ONF :

$3=0 {to 1indicate we do not want EDITWF unless
necessary}.

CONFS3:
Save 4 subroutine levels 1n RSTKBF.

CONFRS:

B=0000000000000001 {B contains device counters and
other good things: B[B]=bit for output register,
B{XS])=deviced, B[3)=porth, B[S]=sequenced, B[6-5]=
RRN counter, B[8-7]=RON counter, B[10-9]=mtIg
counter, B[12-11]=gun of other three counters,
8[4]=(tenporary storage of ID hinib).}

Di=start of display buffer area uhere ue build table.

Perforn a bus reset.

1DL00P:

Is there roon for any more entries? If not then goto
CONF10.

Energize daisy chain for this port (OUT=B{B}/2).

Get ID of next device on daisy chain (C=ID).

If response#O then goto IDLP20.

Increrent port# (B[3)).

Reset device# (B{XS]).

Reset sequence# (B[S]),

Move port bit over one (B=B+B B).

If port bit<=80K then goto IDLOOP else goto CONF10,

1DLP20:

Hold ID 1n R3.

Hold ID hinibble 1n B{4].

Build device table entry (except address) in C,

If devicetype=RAN then goto IDLPYO,

If devicetype#Nemory-napped-1/0 then goto IDLP6O.

Hrite menory-riapped-1/0 table entry at Dt, C(onfigure
device to 40000H.

P=(position of MHIO counter).

IDLP30:

If hibit of ID clear then goto IDLP4O.

Increnent devicek.

Reset sequencel.

10LP40:

Increnent device counter pointed to by P.

Increnent total-#-devices counter,

Goto IDLOOP.

IDLP6O:  {configuring “ROMs"}

Set address field of table entry to FFFOO.

Find and configure all chips 1n this sequence to
40000H (gosub CONFPA),

P=(position of ROM counter).

Goto IDLP30,
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A nodule containing tuo 128-Kbit ROMS, a nemory-mapped
I/0 interface using 2 words of address space, and four
16-Kbit RAMS night present the following sequence of
IDs:

0010R first ROM \ one ROMtable entry

0010R End of ROM sequence /

O1FOF MM I/0 devclass 1  one MM I/0table entry

0000D Start of RANS \
0000D | one RAMtable entry
0000D |
80000 End of nodule /
Restrictions: 16 chips/sequence
16 sequences/device
16 devices/port
Forrtat of table entries:
Systen RAN Other Menory
(cnftable 1D FF) (cnftable ID FE)
NIB 0  Seq position Seq position
NIB 1 Device & Device #
NIB 2 Port ¥ Port #
NIB 3 15-Log2(size) ** 15-log2(size)
NIB 4 /
NIB S | Address (kbit) | Address (kbit)
NIB 6 \ \
NIBZ7Z O ‘ Device type
NIB 8 HEchips/plugin-1 #chips/plugin-1
NIB 9 Mibble 1 from 1D Nibble 1 fron ID
flenary-napped 1/0
{cnftable ID FD)
NIB 0  Sequence position in dev
NIB 1 Device ¥
NIB 2 Port &
NIB 3 15-Log2(size)
NIB 4 / .
NIB 6 | Address (uords rel to 10000}
NIB 6 \

NIB 7 Device type (aluays F)
RIB 8 Device class
NIB 9  Mibble 1 fron ID

** FREEPORT routine nay set this to zero to indicate
that the RAN has been renoved intentionally. This
affects operation of this code in the spot where the
old and neu tables are compared to determine which
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IDLPO: {configuring RANs}
Configure chip to 80000H.
If first 8 nibbles of chip = IRAM ID then unconfigure
chip and goto IDLPEO {1f IRAM then treat as ROH?.
Unconfigure chap.
fFind and configure all chips 1n this sequence to
400000H {gosub CONFP4).
Pz(position of RRM counter).
Goto IDLPX0.
CONF10: - {Having identified everything plugged in...}
Sort table by device type. {Sorting on WP, where P:7.
Besides separating RANs from ROMs from MRI/0, this
u1ll separate RAMs from IRAMs, since IRAMs uere givan
an address (FFFOO) uhile RANs were not, and address
serves as a secondary sort key.} This will arrangs
table i1nto three pieces: RAM, ROM, NMIO,
A=300H {starting address/100K of first RAN}.
CONF20: {assign addresses to RAM table entried
If there are no nore system RAfls 1n table then goto
CONFEO,
Hrite R[X] to address field of table entry,

Increnent A[X] by nodule size {module sizexchipsize *
#chips 1n module).
Goto COWF20,
CONFB0:
Save RANEMD {R[X]*100H} in R1.
Point at ROM table. Sort 1t by size.
Clear 8 for building allocation map {B uill contain a

bitnap of what pages --a page is 10000H nibbles-- are
available for configuring ROMs}.

If there is anything non-zero at EQ000 {i.e., a hard-
configured device} then B[15]=B[14]=F {mark those
pages as unagailable}. .

Nark pages as unavailable which are occupied or
partially occupied by oparating systen and systen
RAN.

CONF70: {loop to assign addresses to big ROMs}

Any Hore ROMs in table? If not then goto CON1?0,

If s1ze of this entry < 1 page then goto PRKROM,

Compute legal configuration boundaries and ¥ pages
needed for this ROM.

Exanine bitnap (starting at high end) for possible
locations to configure this ROM,

If possible location 1s found, write addre€s to table
entry. {Otheruise, table entry still contains FFCOO
fron ID loop}. HMark allocation nap for space takan
by this ROM.

Goto CONF?0.

PRKRGN: . {loop to assign addresses to small ROMs}

Conpute boundaries of one or (1f available) two

bubbles (blobs of unconfigured address space).
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PRKRSO:

Exarine RON table entry;

If ROM fits in either bubble, urite address to
table entry and reduce bubblesize appropriately.

If there are nore ROMs 1n list then goto PRKRSO,

CON170: {nou to configure menory-napped 1/0}

A=0 X (address of MM I/D relative to 20000H).

CoN180:

If no nore table entries then goto CON210,

Hrite A{X] to table entry.

Add device size to A[X].

Goto CON180.

cox210:

Sort entire table (RANs, ROMs and MI/0) by port-devit.

Perforn bus reset.

CON220: {loop to configure all at assigned addresses)
fAny nore table entries? If not then goto CON270.

Read table entry.

Conpute output register value for this port. OUT=C.

If not nerory-napped 1/0 then goto CON240.

Conpute configuration address ?20000'1 + [addr]*10H)
and 1ssue CONFIG connand at that address.

Goto CON220.

CON240:

Conpute chipsize (fron table entry) and configuration
address ([table entry]*100H).

Configure all chips 1n the sequence contiguously. If
address=FFF00, then do not increnent address for each
chip {this 1s rubbish plug-in, to be unconf 1gured
soon; all chips goto FFFOO}.

Unconfigure everything at FFFO0 {chips for which there
uasn’t roon},

If R4{A) has been disturbed since ue began {an
interrupt occurred, and the output register nay have
been screwed} then goto CONFRS {start over}.

Sort entire table by device type {separates systen RAMs
fron "ROMs" from NMIO}.

Sort RAN table by port-deviced {for conparison with old
table 1n configuration buffers}.

{Tine for the hard work. If this is a coldstart ue
uill 1n1tialize all systen pointers. If this 1s not
we need to conpare the old and new RRNtables and move
nenory to adjust for any nodules which nay have been
added since the last configuration.}

Was coldstart requested on entry (S0=1)? If not then
guto (ON280.

coldst: {here 1f config decides to coldstart}

Was coldstart requested on entry? If not then GOVLNG
to .

Clear passuord.

Initialize all pointers, filechain, command stack,
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KANs uhich are not marked as neu and expanding to
contain RAMs uhich are marked as neu. This process
continues until the bubble hits available mermory,
which 1s 1tself a bubble.}

DO=neu RANEND {loubound of bubble}.

R3I=new RAMEND {highbound of bubble}.

D=old AVMEME {to knou when ue are done}.

$1=0 {indicate that we are not alnost done}.

CON470:

Any more table entries? If yes then goto CON4BO.

Dope up entry to look like built-in hard-configured
RAN.

S1=t {indicate ue are almost done}.
Goto (OGNS0,
ON4 80 :

Read next table entry doun.
Harked as new? If not then goto CONA90.
D0=D0-rodulesize {expand bubble by changing loubound}.
Goto (OM70,
CON49%0:
If bubblesize#0 then goto CONS00.
D0=D0-nodulesize {nove lowerbound of bubble}.
R3=R3-nodulesize {nove upperbound of bubble}.
If S1=1 {1.e., 1f ue are alnost done} then goto CONS%0
else goto CON470.
CONS00: -
Nove bubble doun (i.e., nove data up) size of nodule.
If there 1s nothing to nove (1.e., ue have hit
avallable nerory) then goto CONSS0.
If §1=0 goto CON470.
CON550:
{now that ue have debubbled the stacks, 1t is tine to
debubble progran menory.}
R3=30000H {loubound of bubble}.
DO=30000H {h1ghbound of bubble}.
D=RYNMEMS {to deternine uhen we are done}.
CONS60: {start of loop}
Any nore table entries? If not then goto CONGSO.
Read next entry. If not marked as neu then goto
LONS80.
Increase upperbound of bubble {DO) by size of this
nodule.
Goto CONSEO.
CONS80:
Hove bubble doun past this nodule (1.e., nove that
anount of data doun--to lower nerory).
If we are not done (bubble has not hit available
nenory) then goto CONSGO.
CON650:
Unnark all RANtable entries uhich uere narked as new,
Update all pointers past AVIENE {since available nenory
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variable chain heads, 1/0 buffers to coldstart
values,
Goto PUTBUF.

CON280: {ready to incorporate neu RAMs}

Look for old RAMtable. If not there then goto coldst.

CON310: {start of loop to compare RAN tables}

Anything nore 1n neutable? If not then goto (ON380.
Anything nore 1n oldtable? If not then goto CON3%0.
ON330;
Read tuo table entries, If size, port-devd, sequence#
and chipcount the sane then goto CON310.
If neutable pdevl « oldtable pdevd {neutable has neu
device} then goto CONJ6O.
If neutable pdevl > oldtable pdevit {oldtable has
nissing device} then goto CONISO.
{Pdevli’s the same. Sorething went auay, something else
appeared. }
flark neutable entry as neu.
flark oldtable entry as missing.
Goto CON310.
CON350:
Mark oldtable entry as nissing.
Goto CON310.
CON360:
flark neutable entry as new.
Increnent neutable pointer.
If nore newtable entries goto CONI0.
CON370: {renaining oldtable entries nissing}
fark oldtable emtry as mssing,

CON380:

Any nore oldtable entries? If yes then goto CON320
else goto (ON4OO.

CON390: {renaining neutable entries new}

Mark neutable entry as nissing.
Any nore entries? If yes then goto CON390.

COM00:

Read current values of AVNENS and AVMEME. Look at
oldtable. If any entries are narked as missing and
uere not entirely contained betueen RVMERS and RVMERE
then goto coldst.

Conpute nu RAVREME. Store in R3,

{Nou cones the really hard part. MWe uill rearrange
everything in menory to restore contiguity 1in light
of any systen RAHs which uere added.

Sort RANtable by address.

Point past last entry in RAM table {ue well read
back fron end of table).

{This 1s a debubbling process; that 1s, removing
“bubbles" of neu nemory fron existing nemory. This
1s done by creating a zero-length bubble at RAMEND.
The bubble 15 then noved doun through rmenory, passing
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nay have changed size}.

Update variable chain heads.

Sort RANtable in port-devd order {since this uill be
the oldtable next tine, 1t needs to be 1n this
order).

Sort RONMtable 1n port-devit order,

Look for old RORtable. If not found then goto coldst.

Conpare old and neu ROMtables. If any old ROMs are
nissing or roved then §3=1 {indicate that we uish to
force an edit-workfile to occur},

PUTBUF :

Sort Menory-napped 1/0 table by port-devil,

Delete all table entries 1n all tables with an assigned
address of FFFOO {these uere not configured}, If any
entries deleted, S1=1 {indicate that configuration
error has occurred}.

{Nou we u1ll move tables from display buffer, where
they uere built, to configuration buffer area, uhere
they uill live, and u1ll be known as oldtables on the
next configuration, }

Conpute s1ze needed for configuration tables. Compute
s1ze taken by current configuration tables. Conpute
difference and nove nenory to nake proper amount of
roon.

1f there 1s insufficient menory to hold new tables,
pinch off tables one entry at a time until there is
roon and 1ndicate configuration error {S1=1},

Nove tables fron display buffer to configuration buffer
area,

Conpute clockspeed and store in RAN (gosbvl CLKSPD).

Restore subroutine levels saved at beginning.

Fall through to LXBF+¢,

{ Configuration proper is done. The LXBF code will
find and build tables of all lexfiles. It wil} also
report configuration error if that uas requested
and perforn an edit-workfile 1f that uwas requested.
That could not be done at this point in the code
because sore polls are issued, and that cannot be
done unt1l we have a valid list of lexfiles.}

History:
Date Progranner Hod.\ncau?n
09/15/82 MM Added namne to docunentation
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4.3 CNFFND - Configuration Buffer Find
Category: CONFIG File: [MNSCNF::NS

Nane:(S) CNFFND - Configuration BuFfer Find
Purpose: FINDS COMFIGURATION BUFFER
Entry: C(B) IS BUF ID®
Exit:  C(B)= BUFFER IDK (preserved fron input)
CARRY SET=> MATCH FOUND
DY POINTS PAST BUFFER MERDER
A(R) BUFFER LENGTH
$B=0
CARRY CLR=> NO MRTCH
Calls: none
Stack Ivls: 0
Uses: A(R), D1
Detail:  Length given in header reflects the amount of
scratch area in the buffer, but doesn’t 1nclude

the total buffer area {e.g. the 5 nibbles used
by the header)

History:

Date Progranner Modifications
07/04/82 Sk fAdded docunentation
02/11/83 NR Noved to CNF nodule
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change betueen Pouer ON and the Statement Buffer
nay be in use, updating PCRDOR that points inte

the Statenent Buffer would be near IMPOSSIBLE, since
an offset is not easy to calculate.

Algorithn;
LEXBUF: If Coldstart (50=1)
Create Statenent Buffer (1/0AL+)
LEXBF+ Allocate Language Extension Buffer (I/0AL+)
ID=FC, Si1ze=0 .
Save 4 stack levels (R<RSTK)
Search for LEX files in RAN (LEXFND)

Check if RON Table is non-enpty (RONCHK)
IF RON Config Table NOT enpty
Search ROM For LEX files & Update LEX Table
Repeat until (End of ROM Table)
Find next RON (ROMFND}
Search ROM & Update LEX Table (LEXFND)
If not enough nenory to Expand (Carry Clear)
1: Collaspe Lex Buffer (I/0C0L)
Set C(S) so I/0EX1 uill not use Leeuay

goto 2;
Set ((5) so 1/DEX1 u1ll use Leeway
2: Add Built-in XROM, MAINT to LEX Table Buffer

Set R3 @ "00" byte to indicate end of file
Set DO @ start of XROMO1
Add xromOt and MAINT to LEX Buffer (LEXFOO)
If not enough nerory to add --> goto 1;

CONFIGURATION Poll.

Restore return levels to stack (RSTK<R)

If handled, restart CONFIGURRTION fron the
beginning.

else

90 Ruto delete I/0 buffers

Detail:
xromO1 and PRINT Lex Files are CHAINED together.
The next Lex File relative address pointer within
xror01 points to the start of MAINT. One call to
EELF_OO uill add both xrorO1 and MAINT to the Lex
uffer.

4 stack levels are saved to fixed THO problens:
Hithin LEXFND (called by LEXBUF)
Usage is 4 levels (Stack save, I/OEX2 (uses2)
One level too deep ---
pCONF 1ssued at end of LEXBUF
Since FPOLL uses 2 levels to get there
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4.4 LEXBUF - Set Up LEX Files Buffer

Category: CONFIG File: MN&CNF::nS

Nane: LEXBUF - Set Up LEX Files Buffer
Nane:(S) LEXBF+ - Set Up LEX Files Buffer

Purpose:
Set up Language Extension Files Table Buffer
Must be called uhenever Configuration or # Lex Files
changes

ntry:
LEXBUF: At power on (through CONF)
If coldstart
Statenent Buffer created

LEXBF+: Uhen Lex file copied inte RAM
Statenent Buffer not created

Exit:
Return after Fast POLL for Configuration

If not encugh menory to add all Lex files to Buffer
Lex Buffer is collapsed dosn
KROMOt and RAINT are added to Lex Buffer

Callse: 1/0AL+, LEXFOO, LEXFRD, RORCHK , RONFND, POLL, 1/0COL
R<RSTK,RSTK<R

Uses:
Exclusive: R,B8,C,01
RSTKBF (3 levels)
Needed for pLONF can be issued
Inclusive: A,B,C,D,D0,D1,R1,R2,RI

Rt = Pointer to next entry in ROM Config Table
= Length remaining 1n RON Config Table

Stk lvls: 4
+4 levels saved i1n RSTKBF
Allous LEXFND to use 4 lvls, also

NOTE:

The Staterent Buffer nust be created FIRST in the
1/0 Buffer area. Since the LEX Buffer size can
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No levels left for HPIL/Lex file to deal with
its buffers

copy
C0PYu
RSTK <-- R1
LEXBUF
History:
Date Progranner fodification
07/09/82 Jp Modified documentation
09/08/82 Jp fAdd no nenory to expand handling
11/01/82  Jp Added New Lex file fomat
11/04/82  Jp Calling LEXFOO to add xromO1/MRINT
01/03/83 Jp Renoved $9 usage
03/09/83 JP Changed STMBID to bSTAT
07/05/83 JP Save 3 levels in RSTKBF
07/05/83 1P Adjusted documentation
07/22/83 Nn Noved configuration excpt handling
09/13/83 1P Updated docunentation:
4 stack levels used;4 saved
KYON? - Is a Key Doun in Current Row?

Category: CONFIG File: SBADVR::NS
Nane:(S) KYDN? - Is a Key Down in Current Row?
Purpose:

Deternine if a key 1s down which could cause a problen

for configuration.
Entry: *
Exit:

Carry clear 1f a key 15 doun in the currantly energized

rou(s), else carry clear,
Calls: None.
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Uses...... .

None
Stk lvls: 1
NOTE:

A brief description of the problen: If 2 or more keys
are doun 1n a colunn, and a rou containing one of the
keys 1s energized, the multiple keys short the rous
together, resulting in energizing multiple rous. In
configquration, this anounts to addressing nore than one
port daisy chain at once, which can lead to disaster.
This routine 1s called at appropriate tines to ensure
that no keys are doun that can screu up configuration,

Detarl:
Preserves all registers at the expense of a subroutine
level.
History:
Date Progranner Podification
09/16/32 WR Added docunentation
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SR Urote
12/20/82  SM Added 1nfo about B[S] to doc hdr
10/18/83 WNn Attenpted to docunent

5.2 DECHEX - Convert DEC Integer To HEX Integer
Category: CONVRY File: RABSUTL::MS

Nare: (S) DECHEX - Convert DEC Integer To HEX Integer
Nane: (S) DCHX=C - Convert DEC Integer To HEX Integer

Purpose:
Convert decinal integer to hex integer.

Entry:
DECHEX: A{W] = decimal 1nteger.

DCHX=C: C{W]) = decimal integer.
Exit:
P=0.
R[A) = hex integer.
HEX node.

Carry set -> result 1s good.
Carry clear -> overflou.
XH = not carry.

Calls: None,
Uses.......
A,B8,C,P, XN,
Stk lvls: t,
History:
Date Programmer
SA Wrote
10/18/83 WA Rttenpted to docunent
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CHAPTER §

|
| COWRT - Conversion Utilities

- ———

§.1 FLTDH - Convert 12-digit Flt To Hex Integer
Category: CONVRT File: RABRUTL::NS

Nare: (S) FLTDH - Convert 12-digit Flt To Hex Integer
Harie: {S) DCHXF - Convert 12-digit Flt To Hex Integer

Purpose:
Convert a 12-digit floating-point nunber to a 5-digit
hex 1nteger.

Entry:
A=12-digit floating-point nunber.
(FLTOH and DCHXF are two nanes for sane entry point.)
Exit:
P0.,
A[A] = hex integer.
Carry set if nunber is positive and in range.
Carry clear ->
If XM=t, nunber 1s out of range (returns FFFFF),
(NaN is considered out-of-range.)
1f XN=0, nunmber is negative (returns result in 2's
conplenent).
RAlso B[SIMO iff number is negative.
I HEX node.

Calls: OVFLOU,

R,8,C,P,XN.
Stk lvls: 1
History:

Date Progranner Mod1f1cation

HP-71 Softuware IDS - Entry Point and Poll Interfaces
Conversion Utilities

6.3  HDFLT - Convert HEX Integer To DEC Flt-pt
Category: CONVRY File: RBRUTL::MS

Nane:(S) HDFLT - Convert HEX Integer To DEC Flt-pt
Purpose:
Convert hex integer to 12-dig1t decinal floating-point
nunber.
Entry:
A[A] = hex integer.
Exat:
P=0.
A=12-digit floating-point nunmber.
Carry set.
DEC node.
Calls: HEXDEC.
Uses.......
R,8,C,P.
Stk lvls: 1
History:
Date Progranner Modification
SA Urote
10/15/82 SR Changed to N’s conversion
10/18/83 M1 Attenpted to docurent
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- Converts 8 chars to uppercase
H - Converts 8 chars to uppercase
Nane: (S) CVUCH - Converts 8 chars to uppercase

Purpose:
Converts 8 louercase characters to uppercase.

Louercase characters are converted to uppercase by
clearing bit 5 of the ASCII code. All characters
uith character codes fron 60-7F HEX get bit §
cleared. This results in ensuring that digits,
uppercase letters, and nost special characters are
leFt unchanged. Houever, any character uithin the
range of 60-7F that is not a louercase letter WILL
have 1ts character code altered.

Entry:
3 entry points:
1) CW2UC - D1 at possible preceding blanks before
characters to convert.
2) CWHUC - D1 at 1st character to convert.
=0

J) CvUCH - A contains characters to convert.
(1t nay contain any no. of characters).
P=0.

Exit:
P=0
Carry clear
Every byte in A has bit 5 zeroed.
Cwv2uc:
D1 points at the first non-blank character
A containe the follouing eight bytes with
bit § zeroed in every byte.
ChVUC:
Sane as CNV2UC, except D1 is preserved fron entry,
CVUCH:
01 preserved fron entry

Calls: GNKTCR, BLANKC

Uses: A,C, 01 - CNV2UC entry
A,C - CNVNUC, CVUCH entries

Stk lvls: 1

NOTE:
only works if characters are upper- or louer-case chars
to begin uith

History:
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5.5 HEKASC - Convert Hexadecinal to Rscii

Category: CONVRT File: FHATFM::NS

Nane:(S) HEXASC - Convert Hexadecimal to Rscii

Purpose: Converts specified nunber of hex digits to ASCIT
and returns the string (backwards) in A(N), B(N)

Entry:

Hex digits

#nibs-1 to convert; nust be 7 or less
0

wvo»
Z)
woaum

Converted string (high digit in low nemory)
Converted string (high digit in low nenory)
F

[=]
Z3
"ouuKu

0
Set

Calls: none
Stack lvis: 0 .
Uses: A, B, C(5), C(B)
History:
Date Progranner fodification

07/04/82 M Added docunentation

5.6 CW2UL - Converts 8 chars to uppercase
Category: CONVRT File: JP&PRI::NS

5.4 FLOAT - Convert Dec Integer Into 12-Dig float’
Category: CONVRT File: ABRYTL::MS
Nane:(S) FLORT - Convert Dec Integer Into 12-Dig Float
Purpose:
Convert right-justified decimal integer into floating
point nunber.
Entry:
Argunent in A[U] {unsigned).
faxanun 999999939999 (t1e12-1).
Exat: ’
Floating-point number in A[W].
DEC node.
Carry set.
Calls: None.
Uses.......
Af4], P.
Stk lvls: 0
flgorithn:
Return if A=0,
RSL 3 times, A[X])=011,
While A[14]=0 do
begin
ASL n {loop to align mantissa}
A=R-1 X
end.
History:
Date Progranner Nodification
SA Hrote
06/11/82 N Attenpted to document
5-4
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Dat

Progranner Rodification

07/08/82  S.W. Rdded docunentation

§.7 CONUC - Convert To Upper Case
Category: CONVRT File: MMRED::NS

Nane:(S) CONWUC - Convert To Upper Case
Nane:(S) CNVUCR - Convert To Upper Case

Purpose:
Convert char in A(B) to upper case if louer case
Read 2 byte into a first if CWUCR entry point used.

ntry:
A(B) = Character to be converted
(4 = 0
HEX node.
Exit:
Carry set if no conversion required
A(B)=converted letter, not changed 1f carry set at
exit,
P =0
Calls: Range

Exclusive: C(3-0),R(B)
Inclusive: C(R),A(B)

Stk lvls: 1
’
History:
Date Progranner Rodification
07/16/82 BS Updated docunentation
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§.8 RIUST - Unfloat A Floating-Poant Nunber
Category: CONVRT File: MM&TN::NS

Nane:(S) RJUST - Unfloat A Floatang-Point Nunber

Purpose:
Unfloat a 12-digit forn floating-point nunber.

Entry:
12-digat floating-point number in A
(s1gn 1gnored).

Exit:

Error exat (Inv Arg) if NaN passed.

A[H] = Right-justified decinal integer version of
argunent.

Carry set: Arg uas anfinity; result=1E16 - 1,

Carry clear: Arg was fimite; arg »>= 1E16 returned
as €16 - 1.

DEC mode.

P=0,

Calls: Hone.

R,C,P.
Stk lvls: 0

Detarl:
Input: 0123000000000002  Gutput: 0000000000000123
Input: 0123500000000002  -Gutput: 0000000000000124
Input: 0123456789870007  Output: 0000000012345679
Input: 0987000000000938  Output: 0000G00000G00000
Input: 0987000000000050  Gutput: 9999999993999999

History:
Date Progranner fodification
06/18/82 Wn Added docunentation
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o

.10 DCHXW - Full Hord Decinal To Hex Conversion

Category: CONVRT File: MNRUTL::nS

Nane:(S) DCHXM - Full Word Decinal To Hex Conversion

Purpose:
Convert full-word DEC to full-word HEX nunber.

Entry:
Argunent 1n C.
Hode doesn’t natter.

Bat:
Result in A, B and C.
HEX node.
Carry clear,
=0.

Calls: None,

Stk lvls: 0

Algorithn:
Clear requster for result.
For g=15 dounto 0 do
begin
fiultiply result by 10.
Add digit #q of argunent to result
end.

History:
Date Progranner flod1fication

06/03/82 NN Rdded documentation
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6.9 HXDCW - Hex To Decinal Conversion

Category: CONVRT File: HMSUTL::NS

Nare: (S) HXDCH - Hex To Decinal Conversion
Nare:(S) HEXDEC - Hex To Decanal Conversion
Purpose:

Convert a full-word HEXH or an R-field HEX # to a DECM.

Entry:
HEXDEC: Argument in R[R].
HXDCH: Argument 1n C[H] (HEX).
flode doesn’t matter.

Exit:
Result 1n A,8,C (DEC).
DEC wode.
Carry clear.
P unaffected.

Calls: WPY (falls through)

Stk lvls: O

Rlgorithn:
HEXDEC: C=0 W, C=A R
HXDCW:  R=0000000000000001
SETDEC
Fall through to MPY for nixed-node nultiply.

History:
Date Progranner fodafication
06/03/82 N1 Added documentation
10/15/82 SR Rdded HEXDEC entry point
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5.11  VARNBR - Pop and Test Variable Nurber

Category: CONVRT File: PM&STA::NS

Nare: (S) VRRNBR - Pop and Test Variable Number
Nane: (S) VARNB- - Pop and Test Variable Nunber

Purpose:
Rounds decinal floating point real value on top of
nath stack to a hex integer, then tests for a valid
variable nunber.
A Nak 1nput wall fall through; an out-of-range input
u1ll create a Nak -- hoth set carry.

Entry:
decinal value to be converted on top of math stack
Dt ----- points to top of nath stack

R2(S) -- # statistical variables

Exat:
Carry=Set:  invalad 1nput, NaN output in registers A/B
Xn=1: If NaN created
Carry=Clear: R(R} -- rounded hex integer
M=
HEXNODE
P=0

Calls: DCHXF , IVARG, POP1R, SPLTAX, fin1ta

Inclusive: VARNS-: R,B,C,P.xn
VARNBR: sane, unless fatal error

St lvls: 2
History:

Date Progranner Rodificatien
06/09/82 Pn Docunented routine
08/12/82 " Changed entry points
12/14/82 " Rdded signaling NaN test
02/10/83 " Fixed neg var nbr problen
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5.12  STRESB - Convert Munber to String
Category: COWVRT File: $B&ID::nS

Nane: (S} STRESB - Convert Nunber to String
Mane:(S) STRS0O - Convert Number to String{Generic)

Purpose:
Pops a number off stack and pushes a string on stack
containing ASCIL representation in current display
setting.
STR$SB is a subroutine ubich returns a string mithout
leading and trailing blanks surrounding the number.
STRE0O 13 a generic routine which will either return
uhen done or junp to EXPR. It may or may not output
leading and trailing blanks.

Entry:
P =0
D1 points to top of stack

STR$0O:
Return (50) set 1ff return 1s desired
otheruise jumps to EXPR when done.
Blanks (S1) set iff leading and trailing blanks
are desired.

Exit:
4 = 0
D1 points to string
Exits to MEMERR if memory overflous

Calls: POP1N, FNTNUN, STKCHR, NAN?, £ NTPRP, RDHE AD, D=AVNS,
SFORN

Exclusive: D1,50,51,C(R),D(R)
Inclusive: A,8,C,D(R),$0,R0,R1,R2
2

Stk lvis:
Detail:
Paps an nuneric item off expression stack and
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DSPUTL - Dusplay Utilities CHRPTER 6

—_———

P p—

6.1 NOSCRL - Request No-display-scrolling
Category: DSPUTL File: MMRED::nS

Narme:(S) NOSCRL - Request No-display-scrolling

Purpose:
Request that main loop bypass scrolling of current
display contents.

Entry:

None.
Exit:

C[R}=0.

DO=NEEDSC.
Calls: None.
Uses.......

C[A], 00

Stk lvls: O
Detail:

Clears (NEEDSC). This prevents main loop fron calling
SCRLLR so user can stare at display.

History:
Date Progranner Modification
10/31/83 Nn Added docunentation
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checks the current display fornat.

Standard fornat: If the nunber can be represented
urthout losing accuracy in 12 digits plus
optionally a decinal point it will be, else
scientific notation will be used and all
significant digits will be shoun.

FIX n: Display n places past the deciral point
uith rounding. If result is longer than
13 digits, defaults to SCI n.

SC

—

n: Display net significant digits in
scientific notation with rounding.
(1. <= nantigsa <= 9.999999 ..}

ENG n: Dasplay n+t significant digits in
engineering notation with rounding.
(1. <= mantissa <= 999,9999.,,;
exponent divisible by 3)

History:
Date P rogranner Rodafication
07/20/82 8.8, Updated docunentation
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6.2 VIEWD! - Vieuw R Buffer Uhile Keys Doun
Category: OSPUTL File: PMRED::nS

Name: (S) VIEND1 - Vieu A Buffer While Keys Doun

Purpose:
This entry point takes a 22 character buffer pointed to
by D1 and builds a bit pattern in display inside
the WINDOW setting. This dasplay 1s held until all
keys are up.

Entry:

D1 points at a 22 character buffer.

Ex1t:
P =0
Calls: BLDBIT
Uses.......
8,8,C,D,00,01

Stk lvis: 2

Detarl:
This routine looks at the current WINDOM settings
to set up the first character position and the number
of characters to be displayed. Since this may be
(and usually 18) 22 characters, the buffer to be viewed
should be at least 22 characters. It should be padded
uith either blanks or nulls to prevent unwanted " junk®
at the end of the display.

History:
Date Progranrer nodxfica\i‘on
07/15/82 BS Updated docunentation
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6.3 CURSFR - Move Cursor To Far Right
Category: DSPUTL File: MMRED::NS

Mane: (S) CURSFR - Move Cursor To Far Right

Purpose:
Send CURSOR FAR RIGHT to display.

Entry:
P=9
HEX node.
Exit:
P20
Carry clear
Calls: ESCSEQ (falls through)

8,8,C,0,D0,D1.
Stk lvls: 4

History:
Date Progranner fodification
07/15/82 B85 Added docunentation

6.4 CURSFL ~ HMove Cursor To Far Left
Category: DSPUTL File: MNNRED::NS

Narie: (S) CURSFL - MNove Cursor To Far Left
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Stk Ivls: 0O

Algorithn:
Read DSPFAT nibble from systen flags.
Set lower 2 bits thereof.
AND with argument passed in C[0].
Nrite out DSPFNT nibble.

History:
Date Progranmer flodification
10/26/82 Wt Hrote.

6.6 UPDANN - Update Annunciator
Category: DSPUTL File: PMSFLG::NS

Nare:{S) UPDANN - Update Rnnunciator
Nane: UPDANX - Update Annunciator

Purpose:
lipdates annunciators corresponding to user and systen
flags.

Entry:
user and systen flags
HEXNODE

Exit:
appropriate annunciator(s} turned on/off
Carry=Clear
P=0
HEXNODE

Calls: DBLUP, SNGLUP, UPDAN1
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Purpose:
Send CURSOR FAR LEFT to display.
Entry:
P=zo
Exit:
P=0
Carry clear

Calls: ESCSEQ (falls through)

Uses.......
8,8,C,0,00,D1.

Stk lvls: 4

History:

Date Progranner flodafication
07/15/82 ©S Rdded docunentation
11/04/82  Wn Packed a little,
12/09/82 W Packed a lot.

6.5 SETFAT - Set Display Format
Category: DSPUTL File: NNRUTL::NS

Nane: (S) SETFAT - Set Display Format

Purpose:
Set FIX, SCI, ENG or STD display format.

Entry:
C[0] = C for STD, D for FIX, E for SCI, F for ENG.

Exit:
Carry clear.

Calls: None.

64
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Inclusive: CPU: A(B),B(R),C(A),DO,P

RAN: ANNAD1-4
Stk lvls: 1
History:
Date Progranner Modification

06/11/82 PR Docuriented routine
10/04/82 L Changed for annunciator revision
01/05/83 Pn Revised documentation

6.7 ASCII - RASCII Bit Pattern Tables
Category: DSPUTL File: SBABIT::nS

Nane: (S) ASCII - RSCII Bit Pattern Tables

Purpose:
Bit patterns for built in character set.

Detail:
The bit pattern for each character requires 10
nibbles. Each of the 5 pairs of nibbles defines
one display column. Each colunn has 8 bits where
the lsb of the byte is the top row and the nsb is
the hotton rou. The bit pattern for an ASCII char
nay be found by reading 10 nibbles at the address
ASCII + 10 * (Char).

History:
Date Progranmer Nod:fication

07/29/83 8.8,

Updated docunentation
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6.8 CMOPR™ - Text for command stack prompt
Category: DSPUTL File: SBACMD::hS

Nane: (S) CHOPR" - Text for command stack prompt

Purpose:
This is the text for the command stack prompt, it is
the follouing sequence: (R, LF, cursor off,
backslash, cursor on. The text string is terninated
by a FF byte as expected by BF20SP,

Entry;
Don’t enter
Exat:
History:
Date Progranner Modification
11/09/8)  B.S. Rdded docunentation

6.9 NAKEBF - Make RSCII Buffer from Display Buffer
Category: DSPUTL File: SBSCAD::MS

Hane:(S) NAKEBF - Nake RSCII Buffer fron Display Buffer
Purpose:
Builds an ASCII buffer containing all readable
characters in the display and appends it to the
connand stack {betueen CLCBFR and RAWBFR).

Entry:
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Purpose:
Uses the display buffer and related status information
to build the d:splay bat pattern.

Entry:
Hexnode

Exat:
P = 0
Hexnode

Calls: GETSTA, DO=FC, FCALL?,010=FC, BLDBIT, BLDB4O,
WRTTAY, SETSTA

Uses.......
Inclusive: A(W),B(W),C(N),D(K),D0,D1

Stk lvls: 2

Rlgorithn:

If cursor is on then adjust FIRSTC so that cursor will
be 1n display windou.

Turns left arrow annunciator on or off depending on
uhether FIRSTIC 1s zero or not.

Sets up registers and calls BLDBIT to build display.

Tums on right arrow annunciator iff display buffer
contains characters to the right of last character
in the currently displayed window.

If cursor 15 on then sets the cursor phase so the
cursor uill appear "on" first and falls into
code for display update (ie cursor blink).

If cursor off then disables display timer and returns.

History:
Date Progranner Nodification
10/19/82  B.S. Updated documentation

6.11  8LDBIT - Build Bit Patterns in Display
Category: DSPUTL File: SBSDSP::NS
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Exit:

P x

C(R) points at first char of text
DO points past text
ﬂ(ﬂ§=8uﬂ'er length + 3 nibbles

Calls: OUT1 Tk, UTBYT, OUTNBC, INITPY, STKCHD, CHKSPC, HOVE U2,
=AVhE

Exclusive: DO,
Inclusive: DO,

Stk lvls: 2

Detayl:
DO is initialized to contents of RAUBFR, a 3 nibble
length field is output, then for each readable
character in display, a byte 1s added to the buffer
by calling OUT1TK, Rfter buffer 1% built, a (R 1s
uritten to the end of the buffer. STKLMD 1s called
to edit the command stack. Pointers from RFNSFR
to AYRENS are updated to point to new end of buffer.
If there is less than LEEUAY nenory left, connands
1n the comand are crushed, starting uith the oldest,
until LEEWAY available nenory exists or all tut the
nost recent connand have been crushed.

Higtory: .
Date Progranner Kodification
10/19/82 B.S. Updated docunentation

6.10 BLDDSP - Build Display Pattern from Buffer
Category: DSPUTL File: SB&DSP::NMS

Nane:(S) BLDDSP - Build Display Pattern from Buffer
Nane:(S) BLDLCD - BLDDSP Except Display Status Rctive
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Mane:{S) BIDBIT -~ Build Bit Patterns in Display

Purpose:
Used to put a given nunber of character’s bit patterns
in display given an arbitrary RSCII buffer.

Entry:
P =0
D(R)=D1splay starting position (ie WINDST)
D(14,15)=Nunber of positions to display ninus 1
C{R) points to buffer of characters

Exit:
P =0
Calls: 10FRDO
Uses,......
Inclusive: R(M),B(M),CCN),D(N},00,D1
Stk lvls: 1
Rigorithn:

For each character to be displayed
If the high bit is on then
Look for an alternate charset buffer.
If one 1s found then
Check for indirect character set and
change pointers if found
fultiply character nunber by 12
If this nunber is less than the length
of the charset buffer then use that
buf fer
else use the default bit pattern table
else use the default bit pattern table
else use the default pattern table
If using the default bit pjttern table
then nultiply the character nunber by 10
Add the offset (char nunber times 10 or 12)
to the start of the table being used
and read in bit pattern.
Read 3 nibble table entry from LCOTRY],
Double table entry to set carry 1f this
char crosses a display driver boundary
and to generate- the louer 3 nibbles
of the starting address of this display
position,
Nrite out bit pattern to display.
If display driver boundary 1s crossed then
shift the bit pattemn 4 columns and
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rove to next display driver and write
out remainder of character.

History
Date Progranmer flodification
10/19/32  B.s. Added docunentation

6.12  DSPUPD - Display Update
Category: DSPUTL File: SB&DSP::NS

Nare: (S) DSPUPD - Display Update

Purpose:
Process service request for display code.
Service request can be generated by TIMERT and is used
either for:
1) Cursor blink, or
2) €nd of display delay.

Entry:
P=0
Exit:
P=0
Calls: GETSTR,D1=FC, BLDBIT, BLDBA0, URTTNT, SETSTR

Uses....... :
Inclusive: A(H),B(W),C(U),D(H),00,01,RRA{DSPSTA)

Stk lvls: 2

NOTE: .
Saves contents of ST on entry into DSPSTA. Restores
on exat.

Rlgora the:
Stores callers status bits in DSPSTR and recalls
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nask for 1solating bit corresponding to current cyrsor
position,

Entry:
P=0.

Exat:
P=0.
B{0]=C({0]=Nask nibble.
D0 poants at nibble 1n bitmap for current cursor
position. Mask can be used to 1solate proper bat.

Calls: None,
Uses.......
B[R], C, P, DO.
Stk lvls: ©
History:
Date Prograruter flodafication
o2fz5/83 W Rdded documentation

6.14 RVM2DS - Buffer to Display
Category: DSPUTL File: SBADSP::nS

Nane: AYN2DS - Buffer to Display
Nane: (S) BF2DSP - Buffer to Display
Nane: BF20S+ - Buffer to Display
Nane: BF20PP - Buffer to Display

Purpose:
RVN2DS:  Send buffer at AVIMENS to display
BF2DPP:  Send PROMPT to display
BF2DSP:  Send buffer at D1 to display
BF2DS+:  Send buffer at (D) to display

Entry:
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display status.

Sets TinQut bit to indicate timer has timed out.

If UpdOff then display doesn’t need updating so
set timer to a long time and return.

If CurOff then cursor is off and thus display
doesn’t need updating so set timer to a long
tine.  TinQut was set above which notes the
fact that the timer has tined out. This is
used for display delay during line feed.

If B1tsOK then the LCD reflects the display buffer
and doesn’t require rebuilding just to change
cursor. If not BitsOK then ue need to rebuild
the LCD to nake sure cursor uill nake sense, this
code will fall back through DSPUPD once display
has been updated,

Now need to change cursor
The position of the cursor in the display is
taltulated by looking at CURSOR, KINDST and WINDLN.
If the cursor 1sn’t in display then set the timer

to 2 long tine and return.
Depending on the Phase, either

Rebuild the character that belongs in curser
position and togale phase.

Check if replace or insert cursor is required,
build 1t 1n dasplay, toggle phase and return.

History:
Date Progranner Hodification
02/25/83 W fidded documentation
06/07/83  B.S. Enhanced docunentation

6.13  GETNSK - Get Mask for Character Protection Bitnap
Category: DSPUTL File: SBADSP::MS

Nane:(S) GETASK - Get Mask for Character Protection Bitnap

Purpose:
Point at location if protection bitmap and return a
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P = 0

BF2DPP:  Set D1 @ PRONPTY

BF2DSP: D1 points at first char of buffer

BF2DS+: D1 points at address of start of buffer addr
AVN20S: none

Exat:
P a ¢
Carry set

Calls:
DSPCHA

: )

Inclusive: R(M),B(NH),C(W),D(W),D0,Dt
Stk lvls: 4
Detarl:

In each case above the buffer 1s terminated by an FF

byte.
History:

Date Programmer Neodification

10/19/82 8.8, Updated docunentation

6.15 DSPCHR - Display Character
Category: DSPYTL File: SBADSP::MS

Nare: (S) DSPCHR - Display Character ’
Name: (S) DSPCHC - Display Character

Purpose:
Accepts a byte for pseudo-device display driver.
The routines take data fron A or C and send the
character to the display.
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Entry:
P .
DSPCHA: R(B) contains character
DSPCHC: C(B) contains character

Exit:
4 =0
Carry clear

Calls: BLODS*, BLDOSP, CKSREQ, CLEARD, DO=CUR, DO=FC,
DSPCK., DSPTIN, FINDA, GETMSK, GETSTA, MOVCOO,
ROVEDY, MOVEU3, NOKEYS, PUTSTA, R<RSTK,
RCLSTA, RSTX<R, SCNRT, SCRLLR, SETFCA, SLEEP,
cksreq, TBLINC, USRSTA,

g
s

Uses.......
I::luuvt: A(U),B(N),C(W),D{U),D0,D1,RAN(See note below)

Stk Ivis: 2

NOTE:
This routine uill call CKSREQ if CR or LF is sent.
This 1mplies that a poll may happen. That will cause
certain RAR locations (SNAPSHOT) to be altered.
;Zu routine uses R<RSTK / RSTK<R to preserve stack
vels--this also uses RAN.

This routine nay also transfer control out to HPIL,
The HPIL ROM nay not have exactly the same register
usage for a ?nen character, ie don't assune a certain
character uill leave a certain register preserved

Just because this code doesn’t seen to use it. For
any character, R,8,C,0,00,01 nay be used.

Deta1l:
This routine provides the mechanisn to access the
pseudo-device that controls the display.
Thas device has 3 nibbles of status that are
defined as follows:
S0 -- NMiscellaneus uses
S1 -- Set 1ff LCD currently natches display buffer
$2 -- Cursor blink phase
$3 -- Display needn’t contain cursor
S4 -- Disable cursor update
S5 -- Display buffer needs to be cleared(1)
36 -- Cursor on(0)/off(1)
$7 -- Insert(1)/Replace(0) node
S8 -~ Cursor/FirstC need to be cleared(t)
$9 -- Suppress Delay(1) (Ruto-clears)
S10 -- Display has tined out
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Calls: GETSTR, CLERRD,PUTSTA

Inclusive: A(N),C(B)

Stk lvls: 2
History:
Date Progranner fodification
1-;;(;1-;;; B.S. Rdded docunentation

6.17 CRLFOF - Send cursor off/CR/LF to disp w/o delay
Category: DSPUTL File: SB&DSP::MS

Mane:(S) CRLFOF - Send cursor of f /CR/LF to disp w/o delay

Nane:(S) CRLFND - Send CR/LF to display uith no delay

Mane:(S) CRLFSD - Send CR/LF to display with delay

Purpose:
CRLFOF:  Send Cursor off, Replace Cursor, (R, LF to
display with delay suppressed.

CRLFND:  Send Replace Cursor, CR, LF to display uith

delay suppressed.
CRLFSD: Send Replace Cursor, CR, LF to display with

delay.
Entry:
(4 = 0
Exit:
P = 0
Calls: CRLFOF: ESCSEQG, XDELAY, BF2DSP
CRLFND:  XDELRY,BF2DSP
CRLFSD:  BF2DSP
Uses.......

Inclusive: R,B,C,D,D0,D1
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The pseudo-device accepts the Following escape
sequences:
Esc Q -~ Insert cursor

Esc R -- Replace cursor

Esc C -- Cursor right

Esc D -- Cursor left

Esc N -~ Home cursor

Esc J -~ Clear Display

Esc K -- Delete through end of line
Esc » -- Cursor on

Esc ¢ -~ Cursor off

Esc E -- Reset display

Esc P -- Delete char

Esc I <col> <row> -- Set cursor position absolute

Esc Ctrl-C -- Cursor far right
Esc Ctrl-D -- Cursor far left

History:

Date Progranner Rodification
10/19/82 B.S. Updated docunentation
02/25/83 M0 Updated "CALLS" section

6.16  DSPCL? - Clear display buffer 1f necessary

Category: DSPUTL File: S$BEDSP::MS

Nane:(S) DSPCL? - Clear display buffer 2f necessary

Purpose:
Clear display buffer if Clear bit set in display status
Reset cursor position if ResetC bit set in display
status

Entry:
Pz 0

Exit:

HP-71 Softuare IDS - Entry Point and Poll Interfaces
Display Utilities

Stk lvls: §
History:
Date Progranner Nodification
11/01/83 B.S. Rdded docurentation
6.18 SCHRT - Point Cursor Past Unprotected Field

Category: DSPUTL File: SBADSP::NS

Narie: (S} SCNRT - Poant Cursor Past Unprotected Field

Purpose:
Scans to right of cursor and returns A(R) pointing
past end of unprotected field, a null byte or end
of display buffer uhichever cones first.

Entry:
P

Exit:
4 =0
R(A)=Points past unprotected display character
Carry set 1f pointer points past DSPBFE (1.e. buffer
1s full and protected to end of buffer).
B contains value of A at tine_ of call.
D(R) points past cursor position.

Calls: CR=CUR, 0O=CAR
Uses....... » 4
Exclusive:
Inclusive: R,B,C,D(R),D0
Stk Ivls:
History:
Date Progranner Nodification
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10/19/82  B.S.
03/17/83  B.S.

Updated documentation
Packed by calling subroutines

6.19 ESCSEQ - Send Escape Sequence to Display
Category: DSPUTL File: SBSDSP::NS

Nane:(S) ESCSEQ - Send Escape Sequence to Display

Purpose:
Sends an escape to display followed by a specified
character,

Entry:
[ =

C(B)=Character to follow escape character.

Exit:
P = 0

Calls: DSPCHC

Exclusive: C(B)
Inclusive: A(M),B(W),C(H),D(H),00,D1,RAN(See DSPCHA)

Stk lvls: 4
History:
Date Programner Nodification

07/15/82  B.S. Rdded docunentation
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Initialize LCD row driver and contrast, turn display on

Entry:

P = 0
Exat:

P = 0

Carry clear
Calls: None
Uses.......

Inclusive: C(H)

Stk lvls: @
History:
Dat Progranner Hodafication

10/25/83 B.S. Rdded docunentation

6.22 SENDND - Send Out Width-Sized Chunks to Device
Category: DSPUTL File: SBRI0::nS

Nare: (S) SENDMD - Send Out Width-Sized Chunks to Device
Nane: (S) SNDWD+ - Send Out Width-Sized Chunks to Device

Purpose:
Send out midth-si2ed chunks to display/printer device.

Entry:

STHIRO nust have been set up correctly by CKINFO

Status bit InhEOL (4):

0= send out initial CR-LF if buffer won’t fit in

first uidth-sized chunk
(only 1f position .ne. 0)
start sending out buffer innediately, regardless
if the buffer won’t Fit on the first line.
SENDUD:

"
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6.20 DSPRST - Display reset
Category: DSPUTL File: SBDSP::f1S

Marte: (S) DSPRST - Display reset

Purpose:
Resets display driver pseudo-device: clears buffer,
display nask, cursor position, first character,
status, and uindou.

Entry:
Exit:
= 0
Calls: None
Uses.......
Inclusive: C(W),P,D0
Stk lvls:  ©
History:
Date Progranner Nodafication

10/25/83 B.S. Rdded docunentation

6.21 LCDINI - Initialize LCD display
Category: DSPUTL File: SBSDVR::NnS

Nane: (S) LCDINI - Initialaze LCO display

Purpose:
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R(R)= Wcharacters (Nbytes) in output buffer.
D1 points to output buffer.

SENDM+:
B(R)= Wcharacter (Wbytes) in output buffer.
C(R) points to output buffer.

Exit:
P =0
Carry set
A(R) = 0
Calls: CSLUP9, CSRUP9, SENDEL, SEND20, D18POS, B2C95,
CSLUP, CSRUP
Uses.......
Exclusive: R(A), B(R), C(W), D(R), P, D1, R2

Inclusive: A(W), B(W), C(W), D(W), P, D1, R1, R2
Does not change DO, Status

Stk lvls: 4

NOTE:
DO NOT CHANGE DO OR STATYS BITS!!

Detail:
1614131211083 8 7 6 5 4 3 2 1 0
R2 usage: INchars 1n bfr | entry D1 ] |
History:

Date Programer fodification

08/26/82 n.B, Hrote routine.

6.23 DSPS0O - Create String of Readable [har'acters
Category: DSPUTL File: SBIOD::nS

Nane: (S) DSP80O - Create String of Readable Characters

Purpose:




HP-71 Softuare IDS - Entry Point and Poll Interfaces
Display Utilities

Adds a string to stack containing all readable chars
1n display buffer,

Entry:
4 =0
D1 points to top of stack
S0 set 1nplies append (R and RTN when done.
S0 clear 1nplies no TR on end and junp to EXPR when
done.

Ewit:
4 t 0
Dt points to new string on top of stack
If Return(S0) set then CR will have been appended
Exits to EXPR if S0 clear.

Calls: STKCHR, RDMERD

Exclusive: R1,01,A(R),B(M),C(14-0),D(R)
Inclusive: R1,01,R(R),B(u),C(¥),0(R)

Stk lvls: 3

Detail: .
Exanines display buffer and copys all "unprotected”
characters into a string on the nath stack. If SO
15 set then a (R is appended following the last char
in the string. A standard string header is attached
with D1 pointing to it. If SO 1s clear then the
routine will junp to EXPR to continue expression
execute instead of returning. .

History:
Date Progranner fodafication
02/20/82 B.S. Updated docunentation

6.24 FINLIN - Finish line in display/video
Category: ODSPUTL File: $B&10::NnS
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6.25 PRPSND - Prepare to send buffer to display
Category: DSPUTL File: SGRSYS::nS

Nare:(S) PRPSND - Prepare to send buffer to display

Purpose:

Sends buffer to ascii to display device
Entry:

P =0

REXNODE

B(A) N of characters in buffer

QUTBS = pointer to start of buffer
= pointer past end of line
$-R1-1 contains pointer to end of file

Exit:
P =0
buffer sent to display
€W = ro

Calls: SENDWD, SENDEL, CKINFO

Uses.......

Inclusive: A,8,€,0,01,00,R1,R2
Stk lvls: 5§

ROTE:

This routine's integrity requires that for sending 2
buffer to a display device, SENDUD, SENDE L, CKINFO
do not touch RO,R3!IY

Ristory:
Date Progranner Modification
10/14/82  s.u. Wrote routine
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Nane:(S) FINLIN - Finish line 1n display/video

Purpose:
Finishes line in display and video by moving the
ctursor to the far right then sending (R/LF wuith
no delay.

Entry:
P

Enit:
Carry clear
P =0

Calls: CURSFR, CRLFOF

Uses.......
Inclusive: R(W),B(N),C(W),D(K),D0,D1,ST(11-0)

Stk lvls: 4

Algorxthe:
Unprotect last display buffer character
(This is needed to guarantee that even if the entire

display line is protected the cursor can be woved
past the last character on the video monitor line
uhich will allow a {R/LF sent to the monitor to
position the cursor past the last video line of
this didplay line,)

Send cursor far right.

Restors protection bit of last character.

Send replace cursor, CR/LF with no delay.

Return with carry clear.

History:
Date Progranner Modification
11/01/83  8.S. Added docunentation
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6.26  LSTLEN - Calculate Kchars to list in display buf
Category: DSPUTL File: SGRSYS::MS

Nare:(S) LSTLEN - Calculate Mchars to list in display buf
Purpose: Calculates nunber of chars in (display) buffer,

Entry: (0UTBS) = Rddress of buffer start
Do = Address past last character in buffer
2 ENTRY PDINTS:
1) LSTLN+ - 1st calls DUTBYT; preserves 1gt
S nibbles of RO,
2) LSTLEN - Ptr to save in C{R)

Exit: B(R) = nunber of characters in buffer
Carry clear
Pointer saved on entry is restored into RO
via OBCOLL (collapse of OUTPUT buffer)

Calls: QUTBYT, RVS=DO, OBLCNP, WFURNQ
Uses:
exclusive... A(R), B, C(R), RO
inclusive... A-0, P, 01,00, RO
Stack lvls: 5
Detarl: If chars to output >x95, then 95 returned

as nunber of characters in buffer and a
“Line Too Long" warning is sent out,

Ristory: .

Date Progranner fNodifications
07/06/82  S.M. Inproved documentation
12/21/82  S.M. Rdded 'Line too long®

”
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6.27 DONNA - Re-pronpt input line
Category: DSPUTL File: TISERD::MS

Nane:(S) DONMA - Re-prompt input line

Purpose:
Re-display an input line, with a pronpt, and position
the cursor to any desired point in the line.

R3(R)= Rddress of prompt. The prompt can be any
ASCII string, delimited with tuo matching
bytes (deliniters can be any byte value).

R3(9-5)= Nunber of cursor-rights to position the
cursor within the 1nput strean (counted
fron the first 1nput character).

INBS contains the address of the input buffer;
the length of the input buffer 1s contained
in the three nibbles preceding the buffer.

Exit:
P = 0
Carry set.
DI=FFFFF.

Calls: CKINF-, DSPBUF (SENDND), ESCSEQ, DSPCNA, DSPCMR,
CURSFL, CURSRR.

Exclusive: A(W),8(W),C(H),D(W),D0,D1,P
Inclusive: same plus R1,RZ (in SENDWD), STNTRO (in CKINF-)

Stk lvls: 4

NOTE: :
The prompt is built 1n the display observing WIDTH;
the input line is displayed without observing WIDTH,
Any single-character prompt will not have to worry
about this, but a wulti-character prompt may be
split betueen tuo lanes if WIDTH is short.

The length of the input buffer (found in the three
nibbles preceding the buffer) nust be one greater
than the nunber of characters (usually this length
includes a OD terminator at the end of a BASIC

6-27

HP-21 Softuare IDS ~ Entry Point and Poll Interfaces
Display Utilities

Calls: CURSFL, CURSRR
Exclusive: b1
Inclusive: R{H),B(W),C(NW),D(K},DO,D1,P
Stk lvls: 3
Rlgorithem:
Copy counter to D}

Cursor far-left
Count cursor-rights until D1 carries

History:
Date Progranner Hodification
10/05/82 ™ docunentation

6.29 AVS2DS - ARvfenSt to display
Category: DSPUTL File: TISERD::NS

Nane: (S) WS20S - AvienSt to display

Purpose:
Send ASCII stored at AvilenSt to display.

Entry:
P =0 (Pis used to select options, nust =0!)
ASCIT characters reside in nemory starting at
AvitenSt; an fF byte must imnedlately follow
the characters.
Exit:
P = 0
Carry clear.

Calls: 00=AvS, DSPBUF

For all other details, see DSPBUF.
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1nput line).

Exanple of prompt:
Say an editor uses the prompt "Cnd:". The address
in R3(R) would point to the characters xCnd:x
uhere the x’s are deliniters, any natching byte
value.

Rlgorithn:
Turn off cursor.
Set up CKINFO.
Display prompt.
Redisplay 1nput line.
Send out a null character (in case input line had
zero length, this clears display buffer)
Cursor far left. :
Count cursor-rights, using count in R3(9-5),

History:
Date Programmer Modification
10/05/82 n8 Docunentation

6.28 CURSRT - Count cursor-rights
Category: DSPUTL File: TISERD::MS

Kane:(S) CURSRT - Count cursor-rights

Purpose:
Send out a cursor-far left, then send out a given
nunber of cursor-rights.

Entry:
C(R)= count of cursor-rights,

Exit:
[ =0
Carry set.
D1=FFFFF.

-HP-71 Software IDS - Entry Point and Poll Interfaces
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History:
Date Progranner Modification
06/25/82 M docunentation

6.3 DSPCNR - Display by count
Category: DSPUTL File: TISERD::nS

Kane:{S) OSPCMR - Display by count
Hane:(S) DSPCNB - Display by count
Kane: (S) DSPCNO - Dasplay by count

Purpose:

Send ASCII characters to display, by count.
DSPCNO -- Counter in B(R), use Dutput Buffer.
DSPCMB -- Counter in B(R), use DRTO,

DSPCNA -- Counter in A(R), use DRTO,

Entry:

DSPCND -- Wcharacters-1 in B(R), output resides in
Output Buffer (address i1n OUTBS).

DSPCNB -- Mcharacters-1 in B(R), DO points to ocutput

DSPCMR -- Wcharacters-1 in A{fA), DO points to output

bat:

p = 0

Carry clear.
Calls: DOOUTBS (DSPCND only), DSPBUF
for all other details, see DSPBUF 4
History:

Date Programer Modification
6;}25/;5 e - ;;cunen(a;;;n
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6.31 DSPBUF - Send a buffer of chars to display
Category: DSPUTL File: TISERD::MS

Nane: (S) DSPBUF - Send a buffer of chars to display

Purpose:
Send a buffer of characters to display, allouing
1) terninate buffer on count or fF byte.
2) observe WIDTH or not.

P= 0 Send out characters until &' terminator
byte is encountered (terninator byte 1s
passed in R(B)). Do not observe MIDTH
{i.e., do not split up display into
WIDTH-sized chunks).

2 Count characters. Send out characters
until counter decrements (counter passed
in A(R)). Do not observe WIDTH.

4 Send out characters until a terminator
byte 15 encountered (terninator byte 1s
passed 1n A(B)). Observe HIDTH.

Hote: The combination “Count characters and
observe WIDTH" is performed by SENDWD.

If P=2 (send by count):
R(R)= Mcharacters in buffer,

If P=0 or 4 (send until terninator):
A(B)= terninator byte
B(R)= 0 (used for separate counter).
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II DCAUTL - Decompile Utilities | CHAPTER 7 ,
| !
+

7.1 CURSRU - Cursor Up
Category: DCMUTL File: JPSMEM::MS

Nane: (S) CURSRU Cursor Up
Nane: (S) CURSRD Cursor Doun
Nane: (S) CURTOP Cursor Top

Nare:(S) CURBOT - Cursor Botton
Nane:(S) DCPLIN - Deconpile line and display it
Nane:(S) DSPLI¢ - Display line with cursor onicalc cursor pos.
Nane: (S) DSPLIN - Display line with cursor oN; pass Cursor pos.
Purpose: Cursor UP, Cursor DOMN, Cursor T0P, Cursor BOTTON

FETCH “next line" in progran memory

Scroll Cursor Up | Cursor Doun

Decompile and Display line with Cursor on

Entry: CURBOT: Sets Cursor Botton flag sCURBT
Clear Cursor Up flag sCURUP
Displays last line of non-null progran
CURTOP: Clears Cursor Botton flag sCURBT
Displays first line in a non-null progran
CURO20: Entry for FETCH w/ CURRL=0
Assunes sCURBT=0
Avoids CR/LF and Poll for Cursor UP/DOUN
CURSRU: Sets Cursor Up flag sCURLP
CURSRD: Clears Cursor Up flag sCURUP
DCPLIN: Deconpile & Display Line Entry
Dt @ Line to decompile
DSPLI+: Display line entry in output buffer
Mcursor rights needed will be calculated
FETCH KEY entry
DSPLIN: Display Line Entry in Output Buffer
AUTOX entry
A(R) = Wbackspaces for cursor position
= Wcursor rights
0UTBS @ Start of line to decompile
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Exit:
P =0
Carry clear.

Calls: CSLUPY

DSPCHA (for entry P<2 only)
SENDND (for entry P=0 or 4 only)

Uses..... .
Exclusive: P,A,C,D1,R0(10-5)
Inclusive: B,0,D0
R1,R2 and STRTRO (1n SENDND)} for P=0 or 4 only

Stk lvls: 23

3
RO(15-11) and RO(4-0) are not touched by this routine.

Rlgorithn:
Suap P (options) into ST1, swap ST1 1nto RO(10).
1) If by count, decrerent counter; if carry, goto 2).
If by terninatof, test match; if natch, goto 2).
If observe width, count buffer length in B{R),
go to 1).
Save counter or match in RO.
Send out character (DSPCHA).
Fetch counter or natch in RO,
Go to ).
If observe width, call SENOUD with length in R,
Restore ST1 fron RO(10).

2

History:

Date Progranner Rodafication

06/25/82 M8 docunentation
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CURRL = Current linek referenced
After FINDL call:
$0=0 1f Line# > found
S0=1 1f Line# not found
S1=1 if Null program menory
DO = Previous Line found
D = End of current progran

Exat: If Private progran

Error Exit <-- eFPROT

If not BASIC progran
Poll on pCURSR
If no response:

Error Exit <-- eFTYPE

If no CURRent Line # or Null Progran file
Return to Rain Loop

else
B1 = Start of line to Decompile
Deconpile & Display line uw/ Cursor
Return to MAIN30 to preserve display

Calls: FINDL, LDCONP, BF 20PP, DSPCHO, NXTLIN, ROCHOR
NULLP,BLDDSP, FPOLL, CURRLO, DO=0BS, CURSRT,
CRGTPR (CRLFSD & GETPef)

Uses: A-D,D0, D1, CURRL, RO-RZ, 50, S1,55-58
For Cursor entry: sCURUP (S2), sCURBYT (S3)

$CURUP = Cursor Up

sCURBY = Cursor Botton

RO= ¥ backspaces for cursor position after linell
Stk Lvls: §
Detail:

sCURBOT, sCURUP set/cleared for pCURSR to guarantee
unique deternined of Cursor key.

CURBOT: Clear Cursor Up flag (sCURUP)
Set Cursor Botton flag (sCURBT)
goto 0:
CURTOP: (lear Cursor Botton flag > (sCURBT)
Set Cursor Up flag
0: Send Carriage Return / Line Feed {CRGTPR)
If Pravate Progran (GETPeF)
Error Exit (eFPROT)
Set status to check file type & error  (59)
If non BRSIC progran (Carry set)
0.6: Poll for Cursor keys (pCURSR)
7-2
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Error exit if no response (eFTYPE)
CURO20: If RULL Program
golong MAINLP

If CURTOP
Position to line# of First line (D1+1EOL)
30 Decompile and Display line (PCPLIN)
else
90 Find Last Line in file
Line# <--- FFFF (goto 3)
CURSRY: Set Cursor Up flag {sCuRUP)
Set Cursor Botton flag
goto 1;
CURSRD: Clear Cursor Up flag (sCURUP)
Clear Cursor Botton flag
1: Send CR/LF {CRGTPR)
If Private progran (GETPeF)
Error Ex1t (efPROT)
If non-BRSIC progran (Carry set)
Issue pCURSR poll (gote 0.5)
Read current Line# {CURRLO)
3: Find LineN (FINDL)
If Lined NOT found (Carry clear)
If Cursor Doun
If Line¥ > found (50=0)
90 Deconpile & Display line (DCPLIN)
else
If NULL progran {S1=1)
goto Rain Loop
else
90 Deconpile previous line (goto 4)
If Cursor Up (sCURUP)
If NULL progran (Si=1)
goto Main loop
else
Get First line of file {RDHDR1)
90 Deconpile previousifirst line (goto 4)
If Line¥ found (Carry set)
If Cursor Doun
Save current line position {B)
Get next line (NXTLIN}
If next line >= End of progran
Next line <-- Saved current line
go Decompile & display line (DCPLIN)
If Cursor Up (sCURUP)
4: If previous line # ¢ (00)
Next line = Previous line
else
01 € Line to Deconprle & Display
DCPLIN: Deconpile line € D% (Lpconp)
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Exat:
00=Updated output pointer
D1:=Updated 1nput pointer(First unused byte)
A(B)=F1rst unused token
Carry clear
P=0

Calls: VARDC , ROVEDO , RANGE , DRANGE , OUT1TK, OUTNEC , NERERR

: A,8,C,R0,R1,R2, 50,53, 58,810,511,00,D1
Stk lvls: 4

Deta1l:
= Qutput pointer @ entry
R1 = Tenporary input pointer, Sign holds text len
R2 = Function text

Explanation of terns used:

Nullop -~ This a 00 byte uhich is used to preserve
a spot 1n the output strean to insert an
operator later. It also is used as a marker
to help find the spot later,

Denature -- Once operators have been enclosed in
parentheses or 1n a function call, the
of that operator is no longer of any
consequence t0 the rest of the expression.

To prevent operators so enclosed fron affecting
precedence, they are changed (denatured) in
such a way that they do not look like operators
but can be recogized later uhen the tine comes
to expand the operator token into the text

that corresponds to the token.

The expression deconpiler keeps track of
whether the expression has the form of a
reference expression. To do this, it uses tuo
status bits, NewVal and OldVal. Each pass
through the decompile leop, the NewVal flag

is copied to the Dldval flag, and the NewVal
flag set, then 1f the token being deconpiled
is a variable or an array token, the NewVal
flag 1s cleared. When the loop finally hits
a token uhich terninates the expression, the
Oldval flag u1ll be clear only 1f the last
token 1n the expression is not a variable or an
array. This 1s equivalent to uhether the
expreselon has the forn of a value expression.
If the token that terninated the expression
Has a tall by value token and the 0ldVal flag
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Calculate ¥ backspaces to space after linef
DSPLIN: Display line

Send pronpt (Bf 20PP)
Send buffer (DSPCND)
Send backspaces (cursor rights) (CURSRT)
Build display (BLDDSP)
Return to fain, Keep display (NAINIO)
History:
Date Progranner fodification

03/01/33 3P Added pCURSR poll on File Type

04/12/83  JIP Ignore CURRL=0

04/12/83  Jp CUROZ0 entry point for FETCH

07/15/83 IpP Send CR/LF before Private check

7.2 EXPRDC - Expression Decompile
Category: DCIWTL File: SBAEXD::nS

Nane: (S) EXPRDC - Expression Decompile
Nane: (S) EXDCLP - Funny function deconpile reentry point

Purpose:
EXPRDC:  Deconpile expression lists
EXDCLP: This 1s the point where funny function
decorpile routines should reenter the expression

deconpiler.
Entry:

EXPRDC:
D0=Output strean pointer
D1=Input strean pointer
D(R)=End of avail nmen pointer
A(B)=Contents of MEM(D})
P=0

EXDCLP:

D1 is current 1nput pointer(past fFN tokenization)
DO 1s current output pointer(past FFN text)
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uas left clear, then an extra set of parenthesis
1s placed around the entire expression. This
feature 15 used 1n SUB decorpile.

Rlgorithn:
Expression deconpile converts an RPN string of
operands, operators and functions to an algebraic
strean of characters. The RPN strean is exarnined
an 1ten at a tine starting at the beginning (lowest
address). There are several types of itens which
nay be encountered 1n the strean. The following
sunnarizes uhat happens for each type:
Operands -- output a nullop followed by text for
constant
Single digit constants
Integer constants (2-12 digits)
floating point constants (1-12 digits)
String constants (single or double quoted strings)
Rlpha variables
Alpha-digit variables
String alpha variables
$tring alpha-digit variables
Monadic operators -- search back for a nullop,
insert operator token just after nullop,
1nsert parentheses around that area if an
operator of louer precedence is there, If
parentheses uere inserted then denature any
operators enclosed therein,
Unary ninus
NOT
Dyadic operators -- search back for a nullop,
replace this nullop with the operator token,
insert parentheses around that area if an
operator of equal or louer precedence 1s there.
If parentheses were 1nserted then denature any
operator enclosed therein.
Now search back for another nullop, insert
parentheses if any operator of lower precedence
Has encountered and denature all operators
uithin these parentheses.

functions -- Deternine nunber of parameters.
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If the function has no paraneters then treat
1t like an operand. If it has nore than one
paraneter then for each “extra" paraneter look
back for a nullop and replace 1t with a conna.
Nou search for a nullop and insert the function
nane and 3 left parenthesis just af ter 1t and
denature all operators betueen it and the
end of the output where a closing parenthesis
1% appended,

funny functions -- Output a nullop and the text
for the function nane then tall the functions
“deconpile” routine,

LPRP token -- Gutput a left and right parernthesis.

When any token other than one of the above is
encountered, that narks the end of the expression.
The entire output strean 1s noved from the beginning
of available menory to the end of available menory.
Nou the copy back process begins., The first byte

of the output strean should be a nullop and 1s
ignored. Each remaining byte in the output

strean 1s copied back to the beginning of available
neriory except that operators (and denatured operators)
are expanded to their full text representation and
any enbedded nullops are converted to commas.

Hhen a single or double quote 1s encountered, bytes
are copied verbatin until the corresponding closing
quote 1s found,

History:

Date Progranner Nodification
06/24/82 B.S. Updated documentation
11/098/82 B.S. Nerged Dunny array deconpile

1nto expression decorplle
08/30/83 B.S. fixed bug 1n DNATUR (39-1017(3))
09/06/83 B.S. Added to docunentation
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Purpose:
Returns text for an arithmetic operator

Entry:
p 2
A(B)=ar1thretic operator

fat:

C(WP)

WP length of text of arithmetic operator
Text for arithnetic operator

(First ASCII char is 1n lou €, last in high)
Carry clear

Calls: None

Inclusave: A(X),C(W),P
Stk Ivls: 0

History:

Date Progranner Modification
08/01/82 SR Urote routine
10/19/82  B.S. Added documentation

7.5 LDCOMP - Line Deconpile Driver
Category: DCHUTL File: SGALDC::N$

Nane:(S) LDCOMP - Line Deconpile Driver
Rane: (S) LDCH1O - Line Deconpile Driver
Rane: (S) LDCEXT - Line Deconpile Driver
Nane:(S) LDSST1 - Line Decompile Driver
Nane:(S) LDSST2 - Line Deconpile Driver

Purpose:
LINE DECOMPILE DRIVER

Entry:
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7.3 HXDASC - Hex to decimal ASCII conversion
Category: DCRUTL File: SBREXD::NS

Nane:(S) HXDASC - Hex to decinal RASCII conversion

Purpose:
Converts a byte to a 3 character decinal ASCII string.
Output string contains leading zero{s) if <100.

ry:
fi(B) contains byte to convert
Exat:
8(15-10) contain 3 ASCIT decinal digits
P = 0

Calls: None

Stk dvls: 1

History: °
Date Progranner flodification
09/06/8) B.S. Rdded docunentation
7.4 ARITH - Get Text For An Arithnetic Dperator

Category: DCRUTL File: SBREXD::MS

Nare:(S) ARLTH - Get Text For An Arithretic Dperator
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Dl_ @ BEGINNING OF COMPILED LIHE IN RARM.

LDCONP: 1) Updates current line
2) Clears SST flag
3) Deconpiles entire BASIC line
LDCM10:  Does 2 & 3 above
LDCEXT:  Sane as LDCMIO, EXCEPT that this is
used to ‘externally invoke’ deconpile.
Any nenerr will return control to caller
ulth carry set.
§3STde=1 => only deconpiles 1 stnt at a tine
LDSST1:  SST entry for Decompile w/ Line#
Rssunes sSSTdc (S1) set appropriately
LDSST2 ; SST entry for Multi-stnt Line
Assunes $SSTdc (S1) set appropriately

Exit:
Nornal entry:
Carry Clear  (through LSTLEM exit)
Decorpiled Line sent to Input/Cutput Buffer
RO past tEOL
If LDSST1/LDSSTZ entry
D1 @ Tokenized Statement Terminator
B(R) = BUFFER LENGTH (MCHARACTERS)
Output Buffer collasped --> AVNENS <-- QUTBS

If LDCEXT entry is used:
Carry clear => nornal exit
DO past ascii strean
OUTBS is start of ascii strean
A(A) past tEOL of line deconpiled
Carry set =) Menerr

Calls: RINSET, SAVELH, LDCSET, LIMMDC, GTXT+1, AD1+2,
*DC (DUTBYT), ASCICK, !TEST, GTEXTI, DUTNBC
LINMAY

50,53, 5,56,57,58,855Tde (S1)
$0,83,55,56,57,58,8t, RO-R2,

Exclusive: ,
IRTN(if (DCEXT entry used)

R-D, D1,D0
Inclusive: R-D, D1,D0

S-RO-2 & F
s33Tdc = SST Deconmpile - GLOBAL throughout decompile
$6 (VARDC),S8,CURRL

RO = Pointer past tEOL {provided LDCEXT not used)
R1 =z Preserved Dt

R2 = Main Table Rddress

R3 cannot be used, 1t is used by "LISI"
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SAVES NEU LINEW INTO CURRL (UPDATES CURRENT LINE)
CLERRS S8 FOR ALL BEGIN BASIC DECOMPILE STATEMENTS:
(CURRENTLY USED BY LISTDC & USER/BEEPDC)

Stk lvls: 6

Note:

No single Deconpile routine can used nore then 6 lvls
EXPRDC uses 4 subroutine levels

$38Tdc (81) nust not be used by individual Deconpile
routines

Any decompile routine that POLLs nust set AVIEMS at
the Current DO (call AVSzDO). This prevents the Poll
Save area fron overuriting the Output Buffer.
Deconpile, on exit, will set AVMENS back @ OUTBS.

o3z 1.
08/%/s2 1P,

Progranner

Rodification

Nod1fied docunentation
Fixed SST/ELSE deconpile

2.6 GIEXT - Get Text for Keyword/Function

Category: DCRUTL File: SGALDC::hS

Nare; (S) GTEXT - Get Text for Keyword/Function
Nane; GIEXTR - Get Text for Keyword/Function
Nane: GTEXT® - Get Text for Keyword/Function
Purpose:

Get Text for Keyuword or Function

Entry:

D0 pointing into output buffer
D(A) contains available nemory end {AVRMENE)
GTEXTI: A = Main token | XHORD token | XFN token

-1
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t:

Save D1 (R1)
Save fain Table Rddress (R2)
Calculate Start of Text Table
Txt Tbl Rel Addr Ptr @ Main Table Rddr - oSPDN2 + 1
Txt Thl Start = Txt Tbl Pte ¢ (Txt Thl Ptr)
Dt <-- Text Table Start
C «<-- Main Table Rddress (R2)
Calculate Entry into Main Table (NMTADR¢)
Read Text Table Offset
Read Execution Address & Save 1t (R2)
Conpute Entry 1nto Text Table

Read ¥ nibbles for text (C(S})
Read ASCII Text (R)
Set 01 = fxecution address (R2)
RINCC
History:
Date Progranrer Hodification
07/13/82  J.p. Nodified documentation
08/17/82  S.M. Added GTEXTI entry point
12/06/82 J.P. Fixed XWORD not found ex1t conditions

2.7 LIMDC - Line nunber deconpile

Category: DChUTL File: SGALOC::nS

Nane: (S)
Nane: (S)
Nane: (S)
Nane:
Nane:

Purpose:

Entry:

LINODC - Line nunber deconpile

LINAD+ - Line nunber deconpile
LINKAU - Line nunber deconpile
LINdA¢ - Lline nunber deconmpile

LINMCK - Line nunber deconpile
Deconpiles a line nunber & outputs it
P=0
D(R) points to end of available nerory (RVAENE)

DO positioned at where decompiled line nunber to go
§ ENTRY POINTS :
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D1 = At Keyword | Fun

ction token

D1 increnented by 2 on entry

P=0

GTEXT: A = Main token | XUORD token | XFN token

DY = Past Keyword | F
P=0

unction token

GTEXTH: Mainfrane Lex Yable used

D1 = Past Keyword | F
P=0

GTEXTH: XWORD Lex Tables used
DY = Past XHORD | XFN token

unction token

(Past token)
D (Past Lex ID and Entryd)

(@ Lex ID)

Exit:
P=0
Carry Clear
R = Text
C(S)= # nibbles - 1
D1 @ Execution address for token
R1 = D1 on entry
D1+4 on entry 1f XHOR
Carry Set
XUORD | XFN not found
D1 @ D1 on entry
Calls: XNTADR, NTADR+
Uses.......

Exclusive: A,B,
Inclusive: R,8,

R1
R2

C,R1,R2,01
C,R1,R2,Dt

= D1 @ entry
= Nain Table Address

Stk lvls: 2

Algorithn:

GIEXTI:
GTEXT:

GTEXTR:

GTEXTK:

Increnent Dt past token
1f XMORD or XFN
goto GTEXTX
Load MAINT address
Save token --> B(R}
goto 1;
Read LEX ID, Entry#
Calculate Main Table addres

s (XNTRDR)
T

If addresc NOT found ---> RTNC

Skip over LEX ID and Entryk
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Exat:

Calls:

Uses:

1) LIMCK - Returns uith carry set 1f A(B) W tLINEK.

Otheruise, falls into LINND+ entry pt.

Assunes D1 is 7 nibs prior to 1st

dig1t of 4 mibble line nunber

(2 n1b line# token, 5 nib jump addr)

Suppresses leading 0's

3) LIMDC - Same as above, except assures that D1

1s pointing to 1st digit of line number

Used by TRACE - also suppresses leading

zeroes.

P=0 => 4 digits output, leading zeroes
suppressed.

P=12 => Convert fronm HEX to DEC. 2
digits output, up to 4 leading
zeroes suppressed.

P=14 => Convert fron HEX to DEC. 2
digats output, up to 6 leading
zeroes suppressed.

2) LIN#De

4) LIMAY

S) LIMA¢ - Used by System connand AUTO - same as
above except linek already in B(3-0)

DO updated/ P=0/ Carcy clear

LINMAU, LIN#A+ - DY left intact

LINNDC, LINHD+ - DY stepped over 4 nibble lined
DOASCT

A, 8, C D(S), P’

Stack lvls: 2

History:
Date Programner Modifications
07/06/82 Rdded documentation

S.H.
10/18/82  S.H.

Added P=0 entry condition
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7.8 ASCILK - ARscii Streanm Deconpiler
Category: DCAUTL File: SGRLDC::HS

Nane:(S) ASCICK - MAscii Strean Deconpiler
Hane: ASC02 - Asci1 Strean Deconpiler

Purpose: Outputs strean of ascii characters

Entry: 3 ENTRY POINTS :

DO points to where output to go

D(R) contains end of available nerory (AVMENE)

1) ASCI+ - D1 at 2 nibs prior to alleged start
of strean.

2) ASCICK - D1 at start of alleged asci1 strean.

3) ASCO2 - Sane as (2) above, only 1st character
already knoun to be ascai & 15 1n ((B)

Exat: Larry clr
D! past the ascii strean
C(B) contains ’terninating’ 1-byte token

Calls: ouTeYr

Uses: A(B), C(B), D1, DO

Detail: If there’s no ascii characters, nothing uill be
output & D1 will be left at 1st token
Interprets as ascii any 1 byte token in which
bit 7 18 clear.

Stack lvls: 2

History:
Date Progranner fodifications
07/06/82  S.W. Inproved docunentation
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7.10  GTEXT+ =~ GTEXT Preprocessor
Category: DCAUTL File: SGELDC::mS

Nane:(S) GTEXTe - GTEXT Preprocessor
Mane:(S) GIXTe+ - GIEXT Preprocessor
Nane:(S) GTEXTY - GTEXT Preprocessor
Nane: (S) BLNKCK - Blank Check

Purpose:
Given a keyword, GTEXTe, GTXT+4, and GTEXT1 outputs
the corresponding text.

The BLNKCK entry point ensures that there is exactly
one blank after the last iten deconpiled.

Entry:
For all entry points:
P 0

D(R) = AVIENE
DO = Ptr to output buffer

BLNKCK entry:

No additional entry requirements

GTEXT+, GTXT++, GTXT1 ent

$9:1 => Qutput a trailing blank
D1 at keyuword

1) GTXT++ - Outputs a leading & trailing blank
Sets 59; Doesn’t attempt to deconpile
text if token < 7E

2) GTEXT+ ~ Doesn’t attempt to decompile text if
token ¢ 7€

3) GTEXT1 - Assunes A(B) already loaded with token
greater than 6A. No leading blank output

Hote: Can’t call 1 or 2 above if want to output text
assoclated uith a keyword 1n the range 6R-7D

x1t:
GTEXT+, GTXT+¢, GTEXTT entry:
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7.9 ARYDL - Array Deconmpile
Category: DCMUTL File: SGALOC::NS

Nane:(S) ARYDC - Array Decompile
Purpose: Deconpiles Array compiled in ARRYCK format

Entry Pz 0

D(R) contains available nenory end (AVAENE)

00 points 1nto output buffer

2 entry points:

1) ARYDC - Assumes C(B)=a(
D1 at first subscript, $5=0

2) ARYDC+ - Checks for substring declaration (tSEMIC)
in A(B). If not found, returns ufcarry set.
Else D1 stepped over tSEMIC & expression
deconpiled enclosed in brackets.

Exit:

Carry clearz>

subscripts output betueen parens (or brackets)
parens (or brackets)

D1 at token following last subscript
A(B) cohtains the token
If ARYDC+ called, $5=t

Carry set (ARYDC+ entry only) =»>
No subscript decl. found

Calls: OUTBYT, OBEXPR

Uses: A-C, D1,D0, S5
RO-R2, $0,53,58,510,511 -- EXPRDC

Stack lvls: §

History:

Date Programner Hodifications
07/06/82 S.\. Inproved docunentation
03/16/82 S.M. Added ARYDC+ entry
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[ =z
$9 set 1f GTXT++ used
Carry set => Keyuord not found, D1 intact
clr => Text output, D1 past token, DO advanced

BLNKCK entry:

Exactly 1 blank follous last iten decompiled.
DO points past that blank

Calls: GTEXTI, OUTBYT, OUTMBS

Uses: A-C, R1-R2, 01,D0 {GTEXT1, GTEXT+ entry)
A-C, R1-R2, D1,D0, S9 (GTXT++ entry)
A(B),C(8),D0 (BLNKCK entry)

Sth Ivls: 2 BLNKCK entry
3 A1l other entry points

History:
Date Progranner flod1fication
08/12/82  s.M. Routine created

7.11  OUTELA - Dutput End of Stnt Terminator From A
Category: DCAUTL File: SGLDC::MS

Mane:(S) OUTELA - Output End of Stmt Terminator Fron A
Nane:(S) OUTELY - Exit for End of Stut Decompile

Nane: (S} EOLXC* - Check for End of Stut Deconpile
Nane: (S) TRACDC - TRACE Statement Deconpile

Ware:  REMDC - REMark or DATA Statement Deconpile
Hane: OUTEQL - ODutput End of Statement

Nane: ERDDC - Deconpile END Statement

Purpose: Entry points to handle end of statenent deconpile
and misc statenent deconpile

Entry:
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P
D(R) contains AVRENE
D1 points into token strean
DO points 1nto ascii output buffer
ENTRY POINTS:
1) OUTELR - also STOPDC
Dt at statenent terninator (already read
into R(B))
2) OUTELY - End of statement deconpile
DY at statement terminator
3) EOLXC* - Doesn’t return 1f D1 is at stnt
end, else does
4) TRACDC ~ TRACE and DEFAULYT deconpile
Outputs single keyuord - no blanks
§) READC - also DATADC; D1 pointing af ter
tREN or tDATA.
6) OUTEOL - D1 at tEOL
7) ENODC - Looks for ALL token
Falls into GUTEL1

Exit:
If not called externally, exits via LSTLEN
with carry clear
If upon entry, D1 at tEOL or t! :
D1 at tEDL, D1 untouched
DO pts past last decompiled char
B{R)=kchars 1n buffer

If upon entry, D1 at tELSE or t@ :
Deconpile 18 continued, via ELSEDC &
LDCN20, respectively.
If SST deconpile and ELSE
ELSE staterent NOT deconpile
Junp to tEOL processing
If SST deconpile and NMulti-statement line
Deconpile does not continue
Don’t decompile past &
REN/DATA entry points - statement deconpiled

Calls: BLNKCK, OUT1TK, EOLDC, GTEXTY, YTEST, QUT2TK,
TRNFCK, RENP1O -

Stack lvls: 4
Uses: #33Tde {S1)

History:
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encountered tARRRY
Calls: ADOCHR, RANGE, OUTNBS
Uses: R, B, C(5), C(R), S6

Stack lvls:

History:
Date Progranner flodifications
02/06/82 Inproved docunentation

S. .
10/18/82  S.U. Rdded P=0 entry rondition
06/09/83 SR Changed R=B B => A=B A (pack)

?.13  LABLDC - lable Decompile
Category: DCAUTL File: SGALDC::N1S

Nane: (S} LABIDC - Lable Decompile

Purpose:
Deconpiles label references

Entry:
D1 at tLBLRF
D0 output pointer
P=0
D(R) contains available nemory end (RVNENE)

Exit:

Carry clear
D1 past string expression or literal
DO past decorpiled label

If string expression, through EXPRDC
else through OUTBYT

Calls: AD142, ASCICK, QUTBYT
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Date Progranner  Modifications
07/072/82  S.H. Inproved docunentation
08/30/82 J.P. Added SST/ELSE checks
10/272/82  J1.P. Added END ALL Deconpile
7.12 VARDC - Variable Deconprle

Category: DCHUTL File: SG&LDC::MS

Nare:(S) VARDC - Variable Decompile
Nare: VARDL+ - Variable Decompile

Purpose: Deconpiles variables
Entry:

P=0
D(R) contains available nemory end (RVMEAE)
D1 input pointer
DO output pointer
38z1 => no attenpt to decompile arrays
(used by EXPROC)
2 entry points:
1) VRROC+ - D1 2 nibs before alleged variable
2) VARDC - D1 at alleged variable

Exit: P=0
Regardless of $8:
Carry clr => Variable found & deconpiled
D1 past variable token
A(8)=B(B)= follouing token

S8 clr on entry:

Carry clr => If St set, then deconpiled
variable descriptor of array

Carry set => no variable found

S8 set on entry:

Carry clr => 00 byte output prier to deconpiled
variable.

Carry set => e1ther variable not found or
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Inclusive: A,C, 01,00
Exclusive: R-C, D1,D0, RO-R2, $0,53,58,510,511 - EXPRDC

Stk lvls: 4
Deta1l:

tLBLRF tLITRL casci label>
tLBLRF <string expression>

History:
Date Modification
07/13/82 J.P, Modif1ed documentation

7.14  FILOC* - File Decompile

Category: DCMUTL File: SG&LDC::NS

Nane: (S) FILDC* - File Deconpile

Purpose: Deconpiles painfrane file specifiers & HPIL file
specifiers 1f HPIL plugged in

Entry:
P
D(R) contains available memory end
DO output pointer
2 entry points:
1} FILDC+ - D1 hasn't yet been incremented.
2) FILDC* - D1 already at file spec
Exat: Dt past file specifier ’

File specafier decompiled, with DO updated

Calls: POLLD+, DUTMBS, ASCICK, EXPRDC, OUT1TK, GTEXT+,
FINDR, D=RVRE

Uses: 58,59, RA-C, D1,D0, R1,R2
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A-C, 01,00, RO-R2, $0,53,58,510,511 -~ EXPROC
Stack lvIs: §
Detaal:  MWill check for tKEYS, tCARD, tPCRD

Assunes that non-nainframe file specs are
tokenized with preceding tCOLON.

fust innediately precede SKIPOL code, since 1t
falls 1nto SKIPDC,

07/07/82 S.M. Inproved docunentation

7.15  SKIPDC - Skip Rest of Statement Deconpile
Category: DIMUTL File: SGALDC::NS

Nane:(S) SKIPDC - Skip Rest of Statenent Decompile

Purpose:
When an unrecognized token 1s encountered, deconpile
of that statenent cannot continue. SKIPDC skips
D1 to the end of that statenment.

ntry;
(INRDDR) = Address of the statenent length byte of
the statenent currently being deconpiled.

Exit:
01 points to the statement terminator byte in the
token strean,
Exit 18 via OUTELY.
aEn)= Statenent Length for the statenent skipped.
C(R)= D1

Calls: None
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7.17  PRTNDC - Ports Deconpile
Category: DCRUTL File: SGASYS::NS

Nane: (S) PRTEDC - Port# Deconpile

Purpose:
Decorpiles a port nunber

Entry:
P

= 0
D(1)= Port#, D(0)=Extenders
D0 positioned for output (Next 10 nibs blank-filled)

Exat:

[3 =0

DO 1ncrenented by 10 (past trailing blank)
Calls: HEXDEC, CAT$%0
Uses.......
Inclusive: A,B,C,P,D0
Stk lvls: 1
History:

Date Progranner Modification

08/13/83  s.\. Added documentation
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Uses: A{R), C(R), D1
Stk lvls: 0
Detail: Rust innediately follow FILDC
History:
Date Progranner fodification

11/08/83  S.M. Rdded docunentation header

7.16  USTC - Deconpiles LIST, RENUMBER, SECURE, NERGE
Category: DCAUTL File: SGILDC::ns

Nane:(S) LISTDC - Decompiles LIST, RENUMBER, SECURE, MERGE
Purpose: DECOMPILES LIST, SECURE, MERGE STATEMENTS
Entry: Px 0
D1 past begin BRSIC token
D0 output pointer
D(R) contains available nenory end (RVMENE)
Exat: via OUTELA
“Calls: FILDC, LINMDC, EOLXC*, COMTST, OUTBYT
Uses: R-C, 01,00, 58,89, R1,R2
A-C, 01,00, RO-R2, $0,53,58,810,811 -~ EXPROC

Detail:  EXPECTS THAT S8 WILL BE CLERR UPON ENTRY

History:
Date Progranner Modifications
08/29/83 S.M. Added docunentation header
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7.18  fTIYPOC - file Type Deconpile
Category: DCRUTL File: SG&SYS::nsS

Narne:(S) FIYPDC - File Type Deconpile

Purpose:
Deconpiles file Type

FTYPD+ checks to ensure there’s enough nemory
to output deconpiled file type.

FTYPDL assunes there’s enough nenory.

Entry:
DO past a blank (pointing to output buffer)
Dt pointing at 4 nibble file typed
2 ENTRY POINTS:
1) FIYPD+ - D(R) = AVNENE
2) FTYPDC - P=0

Exit:
5 character file type uritten to where DO pointed;
DO past outputted file type; D1 as it was upon entry
Carry clear
P=0

Calls: FIYPFD, CAT$90, CAT$9S, DUTWBS, RDENTY
Uses: R-C, DO, RO, P
Sth lvls: 3
History: .
Date Progranner  Modification
/2122 s R0 U <= A0 A
06/10/83  S.H. Call CAT$95 to output ’-’
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8.1  SVTRC - Save Trace Information In Stnt Scratch

Category: EXCUTL File: ABRASN::NS

Nane:(S) SVIRC - Save Trace Information In Stmt Scratch

Purpose:
Save trace infornation in stnt scratch.

Entry:
DO = trace infornation.

Exit:
Copy of 1information in C[R].
Information saved in $-R1-2.
Calls: None.

Uses.......
C[R)

Stk lvls: 0

History:
Date Progranner Hodification
. SR Hrote -
11/01/83  Nn Atterpted to docunent
8-1
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Go to EXPR {1.e., evaluate expression},

History:
Date Progranner Modafication
SA krote
10/13/83 W1 Atteripted to docunent

8.3 FNRINY - Function Return

Category: EXCUTL File: RABREXP::NS

Nane: (S) FNRINY Function Return
Nane: (S) FNRIN2 - Function Return
Kawne: (S) FNRIN3 - Function Return
Nane: (S) FNRING Function Return
Nane: (S) EXPR - Ffunction Return

Purpose:
Returmn to expression execution controller after
evaluation of a function or operator.

Entry:
FRRTNY: DO = PC.
B1 = stack pointer.
Nunber to be pushed on stack i1n C[W}.
FNRTN2: R{A] = PC.
D1 = stack pointer.
Nurber to be pushed on stack in C[N].
FNRTN3: R[R] = PL.

Dt = neu stack pointer (pointer already
decrenented for storing result and stack
collision check already performed).

Nurber to be pushed on stack 1n C[W].

FNRTN4: DO = PC.

D1 = new stack pointer (pointer already
decrenented for staring result and stack
collision check already perforned).

Nunber to be pushed on stack in C[N].

EXPR: DO = PL.
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8.2 EXPEXC - Evaluate Expression

Category: EXCUTL File: RABREXP::MS

Nane: (S) EXPEXC - Evaluate Expression
Nane: EXPEX1 - Evaluate Expression
Nane:(S) EXPEX~ - Evaluate Expression
Nare: (S) EXPEX+ - Evaluate Expression

Purpose:
Initiate evaluation of an expression.

Entry:
HEX node.
DO pointing to start of expression.

Exit:

Carry clear.

D1 pointing at top of nathstack, which contains
whatever results the expressions put there.

DO pointing past expression.

A[M] = 16 nibbles at top of stack (==result if this
is a REAL nuneric expression).

Jf the last itbn in the expression was a variable,
infornation is left i1n certain registers for use
by the DEST routine. See the documentation for
OYRAC and STRTIC 1n this nodule.

Calls: COLLAP, GETST. Exits through EXPR.
Uses.......

Everything available to functions:

ALL CPU REGS, Function Scratch, SCRICH,

Stk lvls: 4 (4 levels available to functions invoked)

Note:
EXPEXC and EXPEX1 are different names for same entry
point. -
Algorithn:

EXPEX-: Collapse nathstack to forstk.
Goto expexc,

EXPEX+: Save CPU status bits in STSAVE.

EXPEXY:

EXPEXC: DY = (RTHSTK),
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D1 = stack pointer.
Result has already been put on stack.

Exat:

Continues evaluation of expression. Returns to
whonever called expression execution controller when
expression 1s done.

Return conditions at that time:

Carry clear.
Dt at top of stack.
DO = PC, 15 past expression.

Calls: Nore.

Everything available for functions.

Stk lvls: 4

History:
Date Progranner flodification
SR Urote
10/13/83 M Atterpted to document

8.4 OUTRES - Round And Return Result
Category: EXCUTL File: RABRFCN::MS

Nane: (S) OUTRES -~ Round And Return Result

Purpose: »
Round result according ta IEEE rounding rules, put on
nathstack and reenter expression execution controller.

Entry:

Result in (R,8), SB, XM and P as per uRES12 entry
conditions.

DY = top of nath stack.
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DO pointing past expression. Save stack info set up by SVINFO as by COPYX or TRSFMX
D1 @ top of math stack.
Eats
Calls: COLLAP, EXPEX+. 4 0
€(1-0) Transfornation option
Uses..... .. C(6-2) Dest file creation first parameter
Everything available to expression execute. C{(11-7) = Dest file creation second paraneter
Save Stack info cleared from Save Stack
Stk lvls: § Carry clear:
Transforn corpleted successfully
History: Carry set:
C(3-0) = Error code. "Syntax" if all errors were
Date Progranner Hodification recoverable.

HP-71 Sof tware IDS -~ Entry Point and Poll Interfaces HP-71 Softuare IDS - Entry Point and Poll Interfaces
Execute Utilities Execute Utilities

SA Nrote Calls: FILFIL,EXPDEV,RDINFD/S, SVINFO,OPENF*,FINDFS,CRTF,
10/18/83 NN Attenpted to docurent RAN/OM, RENCHE , POLL, PRGF IN, LOCFI+ RPLLIN,
HRITNE, and a host of local utilities

Inclusive: All CPU registers, statement and function scratch,
TRFNBF, $11-S0

Stk lvls: 6  (RSTKBF: 1 plus any used by handlers)

8.6 HASH! - Indexed Jump Through A GOTO Table
Category: EXCUTL File: RB&UTL::NS

Nane:(S) HRSH1 - Indexed Jump Through A GOTO Table
Nane:(S) HASH2 - Indexed Jump Through R GOT0 Table

Source or destination 1s on HPIL device.

Purpose: (0) ( 2 ) STFREQ If set, a transform 1s required. Other-
Junp into a table of §0T0s (or other 4-nibble beasts) wise 1t 18 a trivial case (file 1s already
according to an index variable. desired type}.

Entry: (1) (1) sUNDEF Indicates both file nanes are undefined.

A[A] = Hash byte {maxinun 3FF).
HASH1: RSIK = Address of start of GOTO table. (1) (3,4) sTFERR If set, a fatal error has occurred sone-
HASH2: C[A] = Address of start of GOTO table. uhere 1n the transforn., User uill be

. notafied at end.

Exit:
This routine exitg by junping to the A[R]'th entry (2) (1) sCARD  Indicates a card device on source or dest.
in the GOTO tablg.

. (2) (3,4) sTFUNG If set, a recoverable error has occurred

Calls: None. . during the trangsforn. This will becone
- a fatal error after the transform is

Uses....... i conplete.

A[x), C(A].
. . ; . (3) (all) sDEST  If set, we are pccessing the destination
Stk lvls:  HASHY: O, g . file info on the save stack.
HRSH2: 1. -
(4) (all) sREADI Used by RDINFO
Detail:
Typical use: (5) (234) sTFINP If set, transforn is 1n plyce. Else, the

P
GOSBVL =HESH1 source and dest files are distinct. ! 3
610 Lo ;

[ (I ] (6) (13 ) sTFINV If set, we are doing an inverse transforn.
6010 2 R nonrecoverable error at this point mill
6010 v cause the file to be purged.

G070 L4
G010 IS (7) (all) sEOF If set, an EOF has been read on input
G010 L6 operation.
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Eat: .
Through EXPR. .
The GOSBVL puts the address of the GOTO table on RSTK;
Calls: uRES12. HASH1 peels 1t off. Note that this GOSBVL is actually
acting like a GOTD; control will never return to the
History: code 1n the vicinity of the GOSBVL. J
Date Progranner Hod1fication History: g ’
SA Nrote Date Progranner Rodification :
11/01/83 NN Attenpted to docurent | --- -- -
SA Hrote
10/17/83 Nn fittenpted tc document
8.5 LINITS - Compute Dimension Limits In Decl Stmt
Category: EXCUTL File: AB3REG::NS 8.7 TRSFMu - Transform Utility Routine
Category: EXCUTL Filer FHRTFN::HS
Nane:(S) LINITS - Conpute Dinension Limits In Decl Stmt
Purpose: Nare:(S) TRSFMW -~ Transform Utility Routine
Compute the dimension limits 1n a declaration statement
(INTEGER, REAL, SHORT, DIN). Collapses the stack Purpose:
befaorehand. Transforn a file using source/dest file info on Save
Stack.
Entry:
DO pointing at start of tokenized expression. Entry:
P 0
Exit: /DFTYP = Destination file type
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(8) ( 3) oTFERD Jf set, the last line has been transformed.
fust be used because sECF can be set BEFORE
the E0F 18 transformed.

(9) (234) DRYRN If set, transform results are not uritten
to dest, but used to calculate required
si1ze of dest file.

(10}(al1) sI/OBF If set, last referenced opened file is
external.

(11)(234) sPRGCF  If set, the transformed file was current
file or uas referenced on the stack (e.g.,
CALLer of current file)

Algori tha:
Save return address
Initialize FIB storage and status to zero
Fill 1n mssing file nanes (e.g., :TAPE INTO TEXT R)
If either filenane undefined, then error exit
Expand destination device code
If dest device not specific, then error exit
Dpen source file (exat if error)
Save auay source FIBN
Build expanded source device code
Save auay source file type
Clear status
If source device = dest device
If source nane = dest nane
Set “Transform IN PLRCE"
Store source FIBH as dest FIBW
If file 1s secure, then
Error exit
If dest device is HPIL then
If "Transform IN PLRCE" then
Error exit
Else
If dest device 1s not RAN
Error ex1t
Find transforn handler
If no handler, then
If transforn required, then
Error ex1t
Else
If transform "In place", then
Return
Else
Copy file to destination using COPYu
If "Transforn IN PLACE" then
If there 1s no inverse transforn then
Error exit "Illegal Transfom"
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Save error code
If 1n “Dry run" then
Go t0 4.0
If nenerr, substitute “Transform Failed" nessage
Issue warning nessage
If recovereble error, then
Set warning flag
Go to code sequence to process line
Eise [Tt's an unrecoverable error]
If IWERSE transfornation, then
Save "Transforn failed" error nassage
Go to 3.9
Else
If transforn IN PLACE, then
Set "Inverse Transforn” status
Reuind source file
Set up 1nverse transform address
Go to 3.1
3.7 Collapse 1nput, output buffer
If Dry Run then
Fetch Source FIB
Else
Fetch Dest FIB
If NOT inverse transformation, then
Truncate file to current position
Reuind file, save status
Call Chain Handler on file
Call TFUSVE to hold error code, restore status
If Dry Run, then
Play 1t again, San
If error, then
Set error code
Purge destination file
Restore return address
Read source FIBH
If source FIB¥ not zero then
If transforn IN PLACE then
Rdd file type and copy code to header
Close source FIB
Read dest FIBN
If dest FIBK not zers then
Close dest file
If not “Fatal error” status, then
If not “Haming” status, then
Exit successfully

b w
oW

Else

Set "Syntax" error code
Issue error code nessage

Ex1t with error condition
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Release file info, clear sDRYRN
If file is current file then
Close it out and open neuw workfile
Else
If dest file 1s external then
Set "Dry Run"
Else
Search for dest file
If file found, then
Error exit "F1le exists”
Else
Create dest file
Dpen dest file
Store auay dest file FIBN
Release file 1info
Initialize counts: NUNLINES, DESTLEN
Save auay true RVRERE
3.1 Set up default output buffer
Save status
Verify nininal nenery requirenent
Call Transforn routine
Restore status
If Error, then
If recoverable, then
Issue warning nessage
Set "Narning” status
If no error, then
If "Dry Run" then
Adjust destination length counter
If at EOF then
Create dest file
Open dest file
Store auay dest FIB #
Clear "Dry run" status
Reuind source file
Go to 3.1 [go to next line]
Else
Read dest FIB
If transform NOT IN PLACE, then
Set old line length to zero for insertion
Call URITNB to copy output buffer to dest file
If fatal error, then
Go to 3.5
Else
Go to 3.1 {90 to next line]
Else {error}
If recoverable error, then
If 1n “Dry run" then
Go to code sequence to process line
Else
Set error flag
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History:
Date Programner Nodification
06/20/82 FH Split off fron TRSFNX code
8.8 (DPYu - COPY Utlity

Category: EXCUTL File: JPBEXC::nS

Narme:(S) COPYuw - COPY Utility

Purpose:
COPY Utality
COPY Nainfrare/PORTs
COPY CARD
COPY External

Entry:
File information in SAVSTK area
(Through SVINFO utility)

SAVSTK- 5 = SouPce Device Infornation
SAVSTK-25 = Source filenane

SAYSTK-30 = Destination Device Information
SAVSTK-50 = Destination Filenane

See SVINFD utility
Device Info - Nib 0 = Device type
Nib 1-4 = Device specific 1info
f1lenane Up to 10 chars
Blank filled

Bat:
Save area is RELEASED

Carry clear - Good OPY
Rt = Start of file just copied
If destination into Nainfrane/IRAN

pCOPYx Poll 1ssued if either Source or Destination
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is External (not Mainfrane/IRAN/CRRD)

Carry set - Error Return
C(4) = Error nunber

Error Returns:

efitn - No nenory to create destination fils
eFSPEC - Mo response to COPY Poll
Non Mainfrane for (ARD
efnfND - Source file not found
efPROT - Private source file
eFEXST - Destination file exists
eFTYPE - Non KEYS file for KEYS copy
efACCS - Destination is unknoun PORT device
eDVCNF - PORT device not found

Calls: FILFIL,POLL,FINDF (FINDFS),GETPRI,NFDVC+,RDHDRY,

CRETFe, ﬂUVElD RDINFD, WFTHD- LEKBFO RLINFD CROFIL

FILCRD, CHRIN-,BASCHA, FLDEV+ , NFDEVC,D1=SRO

Exclusive: A-D,D0,01,SAVSTK (50 nibs),R0,R1,R2,

$0- 87 SS S9 $12,8THTRO (5 mbs) SUHCN (32 nibs)

4 levels of RSTKBF (1f Copying LEX File)

See LEXBF¢
Inclusive:
$DEST = Destination Execute flag (S3)
SREADI = Read file information (s4)
sKEYS = COPY to KEYS (s5)
sPCRD = Private CARD (s8)
D = Device information

D(0) = Device Type
f = Ko device
diAIN O = :MAIN
dPORT 1 = :PORT
0(1,2) = Extender®, Portd
= FF if all ports

dCARD 7 = CARD D(B)=0
dPCRD 7 = :PCRD D(B)#W0

>z § = PIL / Non-nainfrane Device

R1 =z Destination file start (CRERTF}
R3 z Start of source file

POLL  uses B,C,RVAENE, XN
FINDF use A-D,DO, D1 56,58, 59,R2,R3
NOVEW uses R,C,D0,D
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Restore source start
Read Source file header (RDHDR1 )
If KEYS Copy (SKEYS)
If source file type # KEYS
Error Return
Conpute file length

Create Destination file (CRETF+)

Error 1f not created (Carry set)
Copy source to destination (MOVEU3)
Read destination information (RDINFD)

lirite neu filenane
Write new creation date & time
4:  If LEX file copy (Dest. filetyps = LEX)
Save file start (Rt --> RST {

Regenerate LEX Buffer (LENBF+)
Restore file start (RY)
goto Done;
If CARD | PCRD device
If source
Set destination flag
Read destination device (PFDVCs)

R <-- Source Filenam

R2 <-~ Destination filename

If destination device = MRIN
Copy CARD to File (CRDFIL)
Set R1 = Lagt file in Mainfrane(EOFLEN)
Position to File type

g0 Check if Lex File copy (goto 4)
else
Error Exat (eFSPEC)
S: I destination = CARD
If Pravate Card {(D(1-2)%0)

Set Private Card flag

If source device = MRIN | PORT
R1 ¢-- Destination Filenane
C <-- Source file start

Copy file to CARD (FILCRD)
else

Error Exit (eFSPEC)

Done: Release File Informatin Save area (SRLERS)
Return CC

CPYERR: Save error nessage on stack
Release File infornation save area
Restore error nessage
Return SC

Nistory:

E
E
;
?
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ROINFO

SVINFO use " R,(,D,$3,54

GETPR1 uses A,C,D1

CREATF uses A-D,D0,D1,RO,RT,SCRTCH (32 nibs)
tKYSck uses R,C,D(S)

LEXBF+ uses R-D,R1,4 lvls RSTKBF

Stk lvls: 6
Algorithn:

CoPYu:

Get source infornation, F1ll nissing nanes (FILFIL)
If device ¥ Mainframe {SEXTDV) or ext PORT
POLL for COPY external device (pCOPYX)

If carry set
Error Return
If no response
If external device (0{0)>7)
Error <-- eFSPEC
If unknoun PORT device
Error <-- eFACCS

else
RIN
. If RAIN | PORT (sCARD=0)
If source
Find source file (FINDF)
Save pointer to file start (R3)
Check file protection (GETPRY)
Error Return if private (eFPROT)
If BASIC file (BASCHR)
Chain file (CHRIN-)
Set Destination flag
Get Destination device info {FDVC4)
If CARD
go COPY to CARD (goto 5)

else (destination)
If "keys” filenane
Set KEYS File flag

Save source start (SINTRO)
If PORT destination not found  (FLDEV+)
Error (eDVCNF)

If Not Mainfrane destination
Convert Dest. filenane to Uppercase (CVUCH)
Save updated Dest. File infor (SVINF+)
If not Independent RAN or NAIN
g0 Poll for COPY to unknoun dev (goto 0)
Find destination file FINDf }
1f f1le found
Error Return (eFEXST)
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Date Progranner Modification
07/04/82 Jp Modified docunentation
1n/20/8e P Fixed COPY TO CARD
12/18/82 Jp Corbined pCOPYd with pCOPYX
12/18/82 JIP Added chain source 1f BASIC
03/21/83 Jp Test if PORT not found after FLDEV+
03/21/83 P Using S-RO-0 to save Source start
05/11/83 3P Packed CVUCH,SVINF+ calls @ CPY135

8.9 CK'ON" - Check ON / ATTN Key

Category: EXCUTL File: JP&SYS::NS

Nane: (S) CK"ON" - Check ON / ATTN Key

Purpose:
Check 1f ON/RTTN key hit (CK 0N entry)
This routines needs to be called after
each statement execute

Entry:

Exat:
Carry set
ATTN key Not hit
Carry clear
ATIN Key hit .
NoCont (S14) set 1f ATTN key hit

Calls: None
Uses..

Exclusn e R(S) D1,NoCont(S14)
Inclusive: R(S),Dt,NoCont(S14)

$14 = ATTN key hit, Nolont flag
Stk lvls: 0O
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28.10 FINDLB - Find Label in Current Progran
Category: EXCUTL File: JPASYS::NS

Mare: (S) FINDLB - Find Label in Current Program
Nane: RTCHK - Fand Label in Current Progran

Purpose:
Find Label in current progran. This routine is for run
tine only. To find a label across a file call FCHLBL.

ATCHK: Late entry point to check 1f at an “&

Entry:
FINDLB:
P=0
B = Label to find
Right justified uwith trailing blanks
?“M!C" = 2020202020434241)
File already chained

ATCHK:
DO @ Possible "€" (nulti-statenent line)

Exit
FINDLD:
P=0
8 = Label to find
Carry Clear - Label found
DO @ EOL or @ preceding the statenent with Label
Carry Set - Label not found
RTCHK:
DO @ @ or EOL
Calls: LBLNAN
Exclusive: R,C(R),D0
Inclusive: R,C,00,P
Stk lvls: 2

Detail: Starting fron label chain head (PRGNEN-5)
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Stk lvls: 1
History:

Date Progranner Modification
06/30/82 Jp fodified docunentation

10/08/82 JP Rdded BLANKC call

8.12 PRSCOP - Compute Progran Scope
Category: EXCUTL File: JP&SYS::ns

Nane: PRSCOP - Conpute Progran Scope
Nane: PRSCKB - Conpute Progran Scope; Return if SUSP
Nare: (S) PRSCOO0 - Conpute Progran Scope; GETSIC exit cond

Purpose:
Conpute Progran Scope:Progran Start,Progran End,Sub Links

Entry:
Assunes: CURRST, CURREN pointing at current file

PRSCKB: If progran suspened --> Return
P=)

PRSCOP: Calls GETSTC to position in File and
check file type
Error Exits 1f non-BASIC file
PRSCO0: Assunes positioning = GETSTC exit conditions
File type nust be BASIC;Binary or Same structure
P=0

PRSCO-: Get program start/end u/o File Type error exit
Allous Progran scope set For Binary prograns
PRS{60: Set Progran Start and End only
01 @ PRGHST

Exit:

If progran already running on entry:
This routine does nothing
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Junp by tabel Link looking for LRBEL token
When a LRBEL token 1s found
Call LBLNAN to get label into A
If label matches the label in B
RTCHK: Position to EOL | @
Return CC
else
Continue until End of Label Chain reached

History:

Date Progranner fodification
06/3/82 JIP Modified docunentation
04/08/83 JP Test For @/linet using R(XS) = F

8.11 LBINAN - Get Label Nane into Register A
Category: EXCUTL File: JP&SYS::NS
Nane:(S) LBLHAN - Get Label Nane into Register R

Purpose: '
Get label name into Register A

Entry:
00 € Beginning of Label in Nenory

Exit:
Carry clear
P = 0

f = Label nane, Right justified with trailing
blanks

“RBC" = 2020202020434241 (hex)
Calls: BLANKC

Exclusive: R
]

,C,P
Inclusive: A,C,P
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If PRSCOP entry:
If current file not BASIC
Error Exit ---> eFTYPE

R = PRGMST (Progran Start)

C,0 = PRGNEN (Progran End)

D1 @ PRGNST
Calls: GETSTC,GETSTe, CHAIN®, RUSUS?, SCOPEN
Uses. ...

Exclusive: R(R),B(R),C(R),D(R),00,01,R2
Inclusive: R,B(R),B(S),C,D(R),D0,D1,R2

Stk lvls: 3
NOTE:

PRSCKB wuill not set progran scope 1f running or suspended
PRSCOP will aluays set the progran scope if program not

running
History:

Date Programer Modification
06/30/82 JP Hodified documentation
09/15/82  JP Changed GETSIC to error return
01/04/83 JP Added PRSCKB entry point

02/11/83 JP Deleted PRSCSS entry point

8.13 CklLoop - IMAGE parse loop to check for edit chars
Category: EXCUTL File: MBSING::nS

»

Nane:(S) (kloop - IMRGE parse loop to check for edit chars
Nane: (S) CktpNC - IMAGE parse loop, no synbol count

Purpose:

This 18 the nmain parsing routine for IMAGE parsing.
It first accepts spaces and nultipliers in the inage
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string, then parses the next inage character for
correct syntax.

Entry:
4

R1(R) points to last IMAGE sywbol which was parsed
D1 points to current position in BldING strean
D(R)=Avhenfnd
Return address contains a four-nibble nask used

to parse the next character {see USING header)

Exat:
Ckloop does not return' It Junps to
1) Inerr (1f wultiplierz0 is found)
2) CkDlin (1f no natch found 1n parse table)
3) To appropriate parse routine 1f natch found
(these routines are fixed in the parse table;
they cannot be added to)
CkLoop leaves the RSTK 1n a ness... The parse mask
address is left in the RSTK (no problen, since USING
can never be called as a subroutine).

Catls: Ifnlt+, PRSsc+, DRANGE, TBLINP

Exclusive: A,B,C,D,00,01,P

Inclusive: Can use anything when exits to parse handlers
Stk lvls: 3 (before exit to parse handler)

NOTE:

This parser is used only for the following IMAGE syn-
bols, uith the corresponding parse handler routines:
X Inx"

D Inp»
A Ina"
. or R INrdx
“or’ Instr
Sorh Insign
7 e
3 In-e"
CorP INsep
. Innae
unmit’s d;;n z vz
H,K,B or InHKB™

Only those synbols included in the parse mask (found
at the RSTK address) will be accepted. Any other
character will cause a Junp to CkDlin; 1f the char-
acter 16 not a delimiter, CkDiinm nill 1ssue a pINCHR
poll.
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To process uOPNN- token during INAGE parse backuard
search,

Entry:
4 =0

D1 points to uOPNN- token in BLAING strean

RO(R)=current position in BldING strean (any neu
token will be written below this address)

R1(R)=address if synbol which caused backward search:
a right parenthesis (to close a field), or the end-
of -inage (to check for unnatched parentheses).

3521 1f end-of-inage search; $5=0 if closing field.

Exit:

P =0

Carry clear.

A uLOOPP token, a 5-nibble offset pointing to the left
parenthesis location, and a uJNP{} token will have
been uritten to the BlAING strean.

D1zcurrent position in BlJING strean (address passed
in RO(R) ninus 9)

Calls: COPYn1, EndBck, INoffs, BldING

Exclusive: B(R),C,D1,P
Inclusive: B{R),C,Dt,P,S8

Stk lvls: 1

NOTE:
This backuard search during INAGE parsing is performed
to find an open field {a field defined by parentheses).
The search 1s perforne either to close the field (uhen
a right parenthesis is found), or to check for
unnatched parentheses at the end-of-inage.

Algorithn:
Set B(R)=1 (for COPYn1)

If §5=1 ("end-of-inage")}, report "Invalid IMAGE" error.
Copy nultiplier fron reserve field to decrementer
field (adding one to the reserve, frow B{R))

Write ulOOPP token to BldING

Conpute offset to left parenthesis position, store it
1n BldING

Write uJNP{} token to BldING.

History:

Date Progranner Nodification
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Algorithn:
Ckloop: Increment digit synbol count {in R2(R))
ChLpNC:
1) Fetch next INAGE character, convert to uppercase
Check for digit (ORANGE); if not digit, goto 3).
Else (digit) if digit already found (sMulT=1)
goto 2).
Else (digit not found yet) set shULT=1,
write out nultiplier fields to BldING.
2) Check for digit overflon (nore than 4 digits),
error 1f overflou.
Hrite out current nultiplier.
Goto 1).
3) Check char for ASCII space. If so, goto 1).
If multaplier pending, test for:
1f mult= O, then error.
if nuit= 1, then ignore (back up over
nultiplier fields)
Fetch parse nask fron RSTK address.
q) Read next character fron fixed parse table.
If end of table, jump to CkDlin.
Check nask bit for valid char; 1f not,
go to 4).
Else (valid char), compare with INAGE symbol:
1f no match, go to 4)
else (natch), jump to parse handler for
that synbol

History: R
Date Progranner Rodification
12/08/82 nB Urote routine, docunented.
8.1 BOPNM- - Process uOPNM- token during backup

Category: EXCUTL File: MBRING::MS

Nane:(S) BOPNM- - Process uOPNM- token during backup

Purpose:
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12/08/82 n8 Docunentation

8.15  IMinit - Initiate IMAGE output field
Category: EXCUTL File: NBRING::MS

Name:(5) IMnit - Initiate IMAGE output field
Nane: TMin01 - Backup to field delimiter (close field)

Purpose:
To back up through the BIdING token stream to the
pending deliniter and re-urite a field deliniter, in
order to 1dentify the type of field for the execution
routines.

Entry:
P =0

C(B)=neu deliniter token {see detail, belou)

Di=current position in BlAING strean (any new tokens
u1ll be uritten belou this address)

A(B)=INAGE synbol which caused the initialization (in
uppercase)

D(R)=AvNenend

$3=0 1f field has not already been initialized;
$3=1 if field has already been initialized.

Exit:
1f pending fields need to be executed ($0=1), then
exits to IMGxqgt.
Else,
P=0

Carry clear

Di=zcurrent position in BIJING strean”

C=address of deliniter token ?

Delimter token has been re-uritten to identify
neu field.

Calls: D12ROA, BRCK, CSLIRO

FPOLL (pINcp1) 1f $7=1
InGxqt 1f 50=1,
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Uses.......
Exclusive: A,B(R),C,RO(R},R2
IMinit also uses $0,52,53,510
Inclusive: If S0=0: A,B,C,RO(A),R2
. If S021: can use anything in execution routines.

Stk lvls: 3 (unless SO=1: exetution routines can use 7)

NOTE:
Whenever a new field begins, a deliniter token
(uDELIN) 1s uritten to the B1dING strean, along Mith
tuwo 4-nibble fields used for digit counters. Also,
$3 1s set=0 to indicate that the field has not yet been
1nitialized (type of field not yet discovered). IMinit
is called uhenever an output character 1s found; if
$3=1, it returns inmediately. Otheruise, $3 is set=i,
and the BldING tokens are scanned (backuards) until:
the uDELIN token 15 found. It is then replaced With
the appropriate token to identify the type of field.

However, 1f pending fields need to be executed (S0=1),
the token is replaced uith a uRESTP (restart parse)
token, and INGxqt 18 invoked to execute the fields.

INin01 is called to find the field deliniter at certain
tines, for the following actions:

1) uhen a radix symbol {. or R) is found, one of the
4-nibble counter fields is filled uith the nunber
of digits before the radix

2) uhen a numeric field ends, the other 4-pibble
counter field 1s filled uith the total number of
digit synbols,

3) when a s1gn synbol (S or M) 1s found, the field
deliniter 1s adjusted to indicate that a sign
is specified.

4) when the £ synbol 1s found, the field delimiter
is replaced uith one which indicates that the
exponent 15 to be displayed.

At these tines, S0=0 so that execution will not start.

Fast poll for pIficps may change S0, or the flag in
R2(XS) (see C(XS) detail belou), if necessary.

Detarl:
Rt entry to IMn01, C(XS) is used as a flag to indicate
uhether to re-urite the delimiter. In cases (1) and
(2) above, the field deliniter is not overuritten; in
these cases, ((XS) 1s nonzero as a flag.

Rt entry to IMin01, C(D)=new deliniter token to re-
write, or C(B)=0 if deliniter merely has to be ad-
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Mane: (S) BldIM+ - Put tokens fron C into BldING strean

Purpose:
To put INRGE tokens into parse strean.

ntry:
BldIMA:  R(B)=token and P=0
or A(3-0)=2 tohens and P=2
BldInG:  (-tokens and P=2*(#tokens-1)
BldIne:  C(UP)=tokens and P=2%(#tokens)-1
Dizcurrent position in BIdING strean
D{A)=AvNEnSt

Exit:
P = 0
Carry clear
Exits to MEMERR 1f D1 moves below AvMenSt

Calls: none

Exclusive: P,Dt noved below urite
B1dIMA: also does ACEX R :

Stk lvls: 0

NOTE:
The "B1dIMG" strean refers to the token strean used
for INAGE execution. This routine can be used by any
code which needs to write bytes or nibbles to Available
fenory.

Exanpl: for entry into BldING, say C(7-0) contains
4 tokens. Then enter uith P=6.

Detarl:
=81dIMA ACEX @
=81dING P=P+1
=BldIne (=-C AR
C+PH1
t=-C A
<=D A
GOYES MEMERR
D1EX
DAT1=C WP
P= 0
RTNCC
History:
Date Programner fodification
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justed (case (3} above).

Algorithm:
IMinit: Set $2=1 (“count digits")
If $S3=1, return. ("field already initialized"}
Set §3=1, SO=1 ("execute pending fields"),

$10=1 (“output field found")
Set C(XS)=0 (flag for “re-urite delimiter")
Save synbol 1n R2.
INn01: Save D1 1n RO,
If $7=1 and $0=1, fast poll (pINcpi)
1) Back up through tokens:
if ulNPst, then D1+¢12, 9o to 1)
if uJhPdl, then D146, go to 1)
1f uDELIN, then go to 3)
if other delimiter, go to 4)
if uRESTP, then go to 2)
else go to 1)
2) Set S0=1 (don’t execute)
Copy D1 to RO{9-5) (new execution address)
3) Clear R2(R) (d1gat count)
If S0=1, junp to INGxqt: re-urite delimiter
with URESPT token and execute pending fields.
If "don't re-wurite deliniter", go to Sg
If "urite new token", go to &)
If $9=1 ("sign"}, then increment delin+i
4) Re-urite delimiter
§) Restore D1 from RO(R).

History:
Date Progranner Modification
12/08/82 ™ Docunentation

8.16 BldING - Put tokens fron C into BIdING strean
Category: EXCUTL File: MNB&ING::NS

Nane:(S) BIJING - Put tokens fron C into BldING strean
Marie: (S) BldIMA - Put 1 or 2 tokens fron A into BldING
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12/08/82 M Documentation

3.17 IMoffs - Store offset fron D1 in BIdING strean
Category: EXCUTL File: NMB&ING::nS

Nate: (S) Ifoffs - Store offset from D1 in B1dING strean

Purpose:
Store a S-nibble offset fron D1 in the BldING strean.

Entry:

Pz at least 4. 1If ((15-5) contains nore tokens to
urite 1nto the BldING strean, then set P such that
a P=P+1 uill define the entire urite field in C{(NP).

C{A)=address-2 for which offset will be computed.

Ex1t:
P = 0
Carry clear
Calls: 8ldInA
Uses.......

Exclusive: C(R)
Inclusive: P,D1 (does not use A)

Stk lvls: O
Detarl:
=Ifoffs RDIE
C=C-A A
AD1EX *
C=Cx1 A
C=Ce1 A
f

RCEX
<falls into B1dINA>

History:
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Date Progranner Modification

12/08/82 N8 Docunentation

8.18 PRSscn - IMAGE parse scan
Category: EXCUTL File: NBRING::NS

Nane:(S) PRSscn - IMAGE parse scan
Nane:(S) PRSsc+ - IMAGE parse scan, increment DO first

Purpose:
Read a byte fron address in R1(R), scan a table of
values for a natch., If match found, junp to corres-
ponding routine.

Entry:
P =
R1(A)=address of byte to natch

fiddress 1a RSTK points to table of bytes and relative
offsets (see FINDR for table structure)

Exit:
P = 0
Carry clear
Exits to desired routine if byte match., If no match,
returns to address past table.

Calls: COWUC, FINDA

: C(u),D0,R(B)
PRSsc+ also increments R1(A) by 2.
Inclusave: C(K),D0,A(B)

Stk Ivls: 2
NOTE: .
The byte fron the address found in R1(R) is read into

A(B) and converted into upper case before the junp to
FINDA.
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NOTE:
Sone IMAGE poll handlers will use this entry point
after handling a poll. Since the FPOLL routine does
not preserve B1, this allows a poll handler to Jurp
to the IMAGE token executor with Dt pointing to the
appropriate token.

History:
Date Progranner Rodafication
12/08/82 nB Docunentation

8.20 USst03 - Output characters from address in C
Category: EXCUTL File: MBRUSG::NS

Nare:(S) USst03 - Output characters from address in
Nare:(S) USst05 - Qutput characters from address in D1

Purpose:
To output a character during USING execution; character
display observes WIDTH,

Entry:
USs103: Di=address of current token being executed
C=address of characters to be output

USst05: R=address of current token being executed

, Dizaddress of characters to be output

=0

B(R)=Ncharacters to output

CKINFO nust have been called previously to set up

the output infornation (see CKINFO)
S50 to exit to IMxq12, $5:1 to return.

Exit:
P =0
If $5=0, exits to IMxqt2
If 55z1, does a "return", carry clear,

Calls: SENDLD
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See FINOR for description of table of bytes and offsets.

Detail:
=PRSsc+ GOSUB INDO+2 Increnent R1(R) by 2.
=PRSscn C=R1
DO=C
R=DATO B
GOSUBL =CONVUC Convert to upper case.
GOVLNG =FINDR
History:
Date Progranner flodification
12/08/82 n8 Docunentation

8.19  IMxq2? - Return to IMAGE token executor
Category: EXCUTL File: MBRUSG::MS
Mane:{(S) INxq27 - Return to INAGE token executor
Purpose:

Return to INxqi2 (main INAGE token execution routine)
af ter restoring D1 (token pointer).

ry:
C(R)=address+2 of next IMAGE token to execute.
$5=0

$6=0
Exit: _

May jusp to any execution routines,
Calls: flay jump to any execution routines.
Uses.......

Inclusive: May junp to any execution routines.

Stk lels: Ray junp to any execution routines.
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Uses.......
Exclusive: R,B,C,R0,S4
Inclusive: R,B,C,D,R0,R1,R2,P,54,D1
Stk lvls: S5
NOTE:
If you want to display only one character, call USGch+
Detail:
Before call to SENDMD, sets S4=0 to inhibit EQL before
1ten is displayed,
=USst03 AD1EX
D1=C
=USst05 RO=R
R=B f
S1=0 4
GOSBVL =SENDND
C=RO
D1=C
810 §
GOYES IMxqi2
S1=0 &
RINCC
History:
Date Progranner flodification
12/08/82 nB Docunentation

8.21  USGech+ - Display character during USING execution
Category: EXCYTL File: NBSWSG::ns ,

Nane:(S) USGch+ - Display character during USING execution
Nane: (S) USGch- - Display eharacter during USING execution

Purpose: .
To display one character during USING execution.
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fntry:
Wuscch-: RSTK address contains table of ASCII characters
Pzpointer into RSCII table
USGcht: P=0
C(A)=address of RSCII character
Dizaddress of current INRGE token being executed.

Eat:
See USst03
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Nane: USGnuri - Evaiuate and execute nuneric INRGE field
Narre: (S) USnr0S5 - Execute nuneric IMAGE field
Purpose:
To evaluate (through EXPEXC) and execute numeric IMAGE
field.
Entry:
RAN locations as specified in INGxqt header.
USGnun:
P=0

Dizaddress of current token in BldING stream
A(B)=deliniter token which defined nuneric field
USnn05:
P=0
A(W)=nuneric expression (real or inaginary part)
D! points to AvMenEnd-16, uhich also contains a copy
of the expression 1n A,

Exat:
Exits to IMkql2.
Calls: SET-ST, FPOLL (pIMcpu), GetEXP, C+A2D1, DECP=C,
RND-12, ExpEXP, CHKFLY
Uses.......

Inclusive; GetEXP calls EXPEXC, which nay use anything
Stk lvls:  GetEXP calls EXPEXC, which may use all 7

NOTE:
USGnun is the routine which fornats all nuneric fields.
The value of the delimiting token determines the status
bit settings, uhich in turn define the type of format-
ting (s19n field, exponent field, etc.).

USnm0S 18 a return point for the pIficpu poll (“complex
field working").

Algorithn:
Set status bits as specified by numeric deliniter.
Fetch expression, store at AvlenEnd-16.
Copy expression to B.
Read Wdigats 1n field, store in D.
Read Ndigits before radix, store in C.
Allow 1 digit position for sign, if sign not specified.
Expand exponent to 5 digat form.
Calculate Wzeroes before first nonzero digit.
Calculate position to round; round expression.
If exponent changed in rounding, decrenent #zeroes.
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Exit:
To Nxtfl3 {parse next field).

Calls: GETSTR, C+A2Dt, R2=D1+, CA2D1., IMDO--, Nxtfl3

Exclusive: R(R).C,D1
Inclusive: INAGE parse routines at Nxtfl3 can use anything

Stk lvis: 2 (before exat to Nxtfl3, which can use all ?7)

NOTE:
fost pIMXQT poll handliers will retum to USGrst, after
they have taken care of their execution.

Rlgori thwi:
Restore status pats fron RAN.
Restore address of start of IMAGE strmg to R3(9-5)
Restore length of INAGE string to RO(9-5)
Restore address of next parse synbol to RO(R).

History:

Date Progranner fodification

12/08/82 M8 Docunentation

8.23  USGnus - Evaluate and execute nuneric INAGE field

Category: EXCUTL File: MBAUSG::MS
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Calls: USst03
Uses.......
Exclusive: A(W),B(R),C(A),P
Inclusive: A,8,C,0,R0(R),R1,R2,P,D1
Stk lvls: 5
NOTE:
For USGch- entry, the ASCII table must have a 00 byte
as the first entry. A value of P=0 would point to the
first byte past this 00 byte.
Detail:
=USGch- (=RSTK Rddress of ASCII table.
CePet Pointer 1nto table.
C+P+t
pP= ¢
=USGche =0 ] B8(R)=1=Ncharac ters
8=8¢41 A to display.
R=R0O Preserve RO{9-5).
GOTO  USst03
History:
Date Progranner Rodification
12/08/82 8 Docunentation
8.22 USGrst - Suspend USING execution, restart parse
Category: EXCUTL file: MBRUSG::NS
8-33
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Mare: (S) USGrst - Suspend USING execution, restart parse
Purpose:
Halt INRGE execution and restart parsing of INAGE
fields.
: Entry:
4 = 0
RI(R)=Progran Counter
RAN storage at AvfienEnd is as shoun in INGxqt header.
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If insufficient digats, "IMAGE Ovfl" warning/error.
Store Mzeroes 1n RY.
Store rounded expression back in AvMenEnd-16.
If floating field (D’s), go to CHKFLY
else go to INMxql2.

History:
Date Progranner flodification
12/08/82 M8 Docunentation

2.24  ENDING - Process end of INAGE string
Category: EXCUTL File: MBAUSG::NS~

Nare: (S} ENDING - Process end of INMAGE string

Purpose:

Process ulllend token at end of IMAGE string.
Entry:

P =0

RAN storage as shoun in Ifxqt header.

Exit:
If “not ouput field found” (S10=0), generates
an “Invalid USING" error.
Else:
P=0
Di=AvilenfndS
C{R)=address of start of IMAGE string. If there
are nore output fields, the IMAGE string can nou
be recycled. ’
$0=0,81=0,52=0, $2=0, $6=0

Calls: GETSTA, CLOST+, RCVOFS

Exclusave: §1
Inclusive: B1,R(A),C(R),D(R),S0,51,52,83,36
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Stk Ivls: 2

NOTE:
During IMAGE execution (output or enter), uhen the end-
of -image 15 encountered the routine TstEnd should be
called to determine 1f at the end of the output list
(or enter list). If so, exat to NXISTR, If not, call
INGEND to recycle the inage string.

Deta1l:
=ENDING GOSUB GETSTR Get status bits fron RAN
GOSUB  =CLOST+ Set $0,81,52,51,56=0
?$1=0 10 Output field found?
GOYES <Invalid USING error> No, Error,
D1=D1e 8 Gives D143 in RCVOFS

. fall into RCVOFS... Recover offset to start
of 1nage string.

History
Date Progranner Mod1f1ication
12/08/82 hB Docunentation

8.25 GetEXP - Expression execute for INAGE output list
Category: EXCUTL File: MNBAUSG::MS

Nane:(S) GetEXP - Expression execute for IMAGE output list

Purpose:
Call EXPEXC for items in IMAGE output list, screen
expression for valid type,

Entry:
P )

RI(A)=Progran Counter

RAM storage as shown in IMGuqt header.

$3 and S6 deternine valid expression types:
$6x1 neans “nuneric expression acceptable"
$3=0 neans “string expression acceptable”
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8.26  TstEnd - Test IMAGE output list for end of list
Category: EXCUTL File: MBRUSG::MS

Nane:(S) TstEnd - Test IMAGE output list for end of list

Purpose:
Test INAGE output list for end-of-list. If not,
positions DO to next expression.

Entry:
P = 0

RI(A)=Progran Counter

RAM storage as shoun 1n INGxqt header

Exit:
P =0
Carry ;har: en«; of output list (DO points past EOL,
@ op man

D1 poants to first image tohken
A(B)=f1rst 1mage token
C(8)=ASCII "N" for test of first image token.

Carry set: DO points to next expression in output list

Calls: EQLXCK
If end-of-list, also calls: SetRVE, C+R201

Exclusive: R(B),C(W),D0,D1
Inclusive: A(B),C(K},D0,D1

Stk lvls: 1

NOTE:
If end-of-list, A(B) and C{B) are ready to test
first 1nage token for "W". If the first token
1s a "N", then a CR-LF should not be sent out.

Algorithn:

Fetch Progran Counter fron R3(R), copy to DO.
1) Read byte from DATO.
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S3HS6 neans "conplex acceptable”
3 S6

valid type
nuneric 1 1
string 0 o0
conplex 1 0
any (X or H) o 1
Exit:
If expression is not of valid type, "Invalid USING".
Else:
Pa0
Carry clear
$6=0
If nuneric or conplex expression:
RES register has been updated
R(H)=nuneric expression {or =real part, in
the case of conplex)
If string expression, A(H)=string header except
that A(B)=00.
Calls: TstEnd, NXTEXP, CKINFO, POPMTM, AVE=D1, GETST1,
POPTST, PUTRES
Uses.......

Calls EXPEXC, which may use anything.

Stk lvls:  Calls EXPEXC, which may use anything.
S levels available to EXPEXC.

Algorithn:
Test output list for end-of-list. If so, to NXTSIM.
Call NXTEXP, uhich stores status bits and offset
to D1 in RAR, jumps to EXPEXC.
Pop nath stack.
Restore status bits fron RAM.
If nuneric expression:
2) If S6=1, then go to 4). Else go to 3).
If string expression:
I¢ §3=0, then return. Else go to 3).
If conplex expression:
1f $3=0, then go to 2).
Else {S3=1) if $6=0 then go to 4).
3) Exat to “Invalid USING" error.
4) Put expression in RES register. Return,

History:
Date Progranner fodificatien
12/08/82 ng Docunentation
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If A(8) not "," or ;" then return carry set
(R{8) nust be first byte 1n expression)

Increment DO+2

Test A(B) for EOL, @ or “!“, If no match,
g0 to 1) (nust be another “," or ;")

(Match uith EOL, "@" or “!*):

Recover offset to start of INAGE string,
put address in DI,

Read first amage token into R(B).

Load ASCII “#* into C(B).

Return carry clear,

History:
Date Progranner Modification
12/08/82 M8 Docunentation

8.27 USloop - Loop on IMAGE nultiplier
Category: EXCUTL File: NBRUSG::MS

Nane:(S) USloop - Loop on IMAGE multiplier

Purpose:
To process a loop-on-nultiplier token while executing
an INAGE statement. Repositions D1 back te start
of nultiplier loop. .
Entry:
For a fixed junp (jump back a Fixed nunber of nibbles),
P=nibbes-1 to junp
P=3 for ulOOPB (loop on byte -- 4 nibble jump)
P=15 for ulOOPS (loop on strang -~ 16 fub jump)
for a jump whose length is calculated by a S-nibble
field,
P=0 for ulOOPP (loop on parentheses)
Di=address of loop token in BIdING strean

Exat:
Carry clear
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(P unchanged)
If multiplier has not expired:
loop counter has been decremented,
D1 points to start of nultiplier loop.
If multiplier has expired:
the reference counter has been copied into the
loop counter.
D1 1s left as it uas passed (points to loop token).

KON

: €(R),D(R),01
Inclusive: C(R),0(R),D1,....

Stk lvis:

HOTE:
USloop checks if the ATTN key has been hit; 1f so, it
exits through PARTI (output handler), which goes to
NXTSTR. Thus, an inage string like “9999x* u1ll allow
the user to abort it with the ATTK key.

Algorithn:
Copy 01 to D(R).
Check ATTN key; if pressed, exit.
Increnent Dt by Pet,
If P#0 (loop on byte or string), go to 2)
Else (loop on parentheses):
Aove D1 to of fset storage
Recover offset to start of loop
2) Decrenent loop counter
If counter not expired, return.
Else (counter expired):
Copy reference counter to loop counter.
Restore Ot fron D(R), return.

History:
Date Progranner fodification
12/08/82 M Docunentation
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History:
Date Programmer Modification
12/08/82 ® Docunentation
8.29 NXTENP - Store pointers, execute next expression

Category: EXCUTL File: NB&USG::MS

Mare: (S) NXTEXP - Store pointers, execute next expression

Purpose:
Store pointer and status bits, call EXPEXC for IMRGE
output itenms.

Entry:
P = 0
00=Progran Counter (points to expression to be
executed)
Dt=address of current BldING token
RAN storage as shoun an IMGxqt header

Exit:
Through EXPENC:
DO=new Progran Counter
Di=points to 1ten on nath stack
Calls: SetWn, DT1C-A, EXPEXC
Uses: EXPEXC can use anything
Stk lvls:  EXPEXC can use all levels (5 availble at call)
Algorithn:
Save status bits in RAN at AvMenEnd+S.
Save offset to D1 (current INAGE token address) in
RAN at AvflenEnd.
Junp to EXPEXC.

History:
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8.28 DCRANT - Decrenent multiplier in IfRGE string
Category: EXCUTL File: NBRUSG::NS

Nare: (S) DCRMNT - Decrenent nultiplier in IMRGE string

Purpose:
To decrenent loop counter in INAGE string. An inage
synbol with a nultiplier causes a loop which nust
decrenent the counter each tine.

Entry:
P = 0
D1 points to uBULT token (nultiplier)

Exit:
P = 0
Carry clear
D1 ponts to next executing token (D1-8 fron entry)
Loop counter has been decremented.
If an open parentheses loop, see note below.

Calls: none

Stk lvls: O

NOTE:

If the loop counter is for a parentheses loop which
has not been closed yet (execution of the fields
uas started before the parse routines found the
closing parentheses), then a uOPNUN token (open
parentheses loop uith multiplier) is found in the
reference counter field. If such is the case, the
uOPNUN token is replaced with a uOPNf- token to
indicate that the loop counter has been decremented.

Algori thn:
Hove D1-4 to reference counter.
If uOPNUN token in reference counter field, re-urite
u1th wOPNN-,
flove D1-4 to loop counter.
Detrenent loop counter (DEC mode), replace; return.
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Date Programner flodification

12/08/82 M8 Docunentation

8.30 COUNTC - Count output characters in IMAGE field
Category: EXCUTL File: NBSUSG::NS

Mare: (S) COUNTC - Count output characters in INRGE field

Purpose:
To count the nunber of output synbols in an IMRGE
field. Operates on individual synbols, checkang
to see 1f accompanied by a multiplier, If not,
increnents count by 1; if so, adds multiplier
value to count,

Entry:
4 = 0

D1 points to symbol which needs to be counted.

8(R)=current count of synbols.

Exit:
OEC mode!
Carry clear
If no multiplier accompanied synbol:
P=0
Di=sane as entry (address+2 of next token to
execute)
B(S) increnented by 1
If nultiplier acconpanied synbol:
P=14
Dt points to ulDOPB token (address+2 of next
token t0 execute)
B(R) increnented by multiplier value

Calls: TstEn5
Uses.......

Exclusave: R(8),8(R),C(R),D(R),P.D1
Inclusive: same
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Stk lvls: 1

NOTE:

An application which processes the ufiULT token by
decrenenting the loop counter will want to call
the COUNTC subroutine as follows. The HPIL ROM,
for ENTER USING, 1s an exanple of an application
uhich needs to call COUNTC this way.

GOSBYL =COUNTC Lount synbol.

SETHEX

P= 0 fultiplier?

GOYES . .<exat>.. No.

P= 0 Yes. Reset P.

D1=01+ 4 Fetch reference counter,

0AT1=C 4 copy 1t into loop

D1=D1- 4 counter.

L1ty

Algorithn:
Nove D1-2, to possible ulOOPB token.
Test token for ul00PB; 1f no natch, reset D1+2, goto 2)
(ulOOPB token found -- acconpanying nultiplier):
Nove D1+6 to reference counter.
Read multiplier value into C(R).
Reset D1 to ulOOPB token.
Set P=14 to nullify LCHEX 1
2) LCHEX 1 for increnenting count
Rdd B=B+C A for newx count, in DEC node
Return, carry clear,

History:
Date Progranner Modification

12/08/82 1B Docunentation

8,31 NGOSUB - Execute R GOSUB Fron Movable Code
Category: ENCUTL File: NNAGSB::nS

Mane:(S) NGOSUB - Execute R GOSUB fron NMovable Code
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Callers to POLL can breathe easily despite this caveat.
POLL also updates the calling address, and so can be
called directly fron novable code. This is not the
case for FPOLL.

Detarl:
Calling sequence:

GOSBVL =nGOSUB
CON(S) <address of desired subroutine>
<execution resunes here after return>

filgor1thn:
Stores the return address (address past the CON(5)) on
Gosub stack.
Executes subroutine; address on Gosub stack will be
adjusted as necessary if subroutine does a RFADJ.
Retrieves return address fron Gosub stack.
Returns to code wuhich called us,

History:
Date Progranmer Nodification
08/31/82 Nm Wrote

8.32 STRHDR ~ String Header
Category: EXCUTL File: mMNSUTL::NS

Nane:{S) STRHDR - String Header

Purpose: Ensures there’s enough nenory to push string

on the math stack, then urites out string header
Entry: C(R)=HNIBS IN THE STRING

D1 at top of nath stack

P=0
Exit: R1[R) points to string header on stack

D1 points past the header {uhere string uill go)
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nove it (such as a file expand utility). The utility
u1ll retum to the LEXfile properly even if 1t noved.

Entry:
Instead of GOSBVL <address of desired routine>, call
the routine as follous:

GOSBYL =NGOSUB
CON(5) <address of desired subroutine>

A1l registers and nodes should be set up as required by
the subroutine.

Exit:
Execution resunes at the location follouing the CON{5)
at the call to MGOSUB.
A1l registers, nodes and carry are as returned by
the subroutine.

Calls: STRALL, PSHACR, POPGSB, RCLALL (falls through)

RAN: SCRYCH, SCREXO, SCREX1, SCREX2
Register usage is dictated conpletely by the
requested subroutine,

Stk lvls: MAX ( 3, <Mlevels used by requested subroutine>)

NOTE:
The scratch RRM 1s used before and after this code
calls the requested subroutine, but not during.
Thus the subroutine can use the scratch RAfl locally,
but not to pass information back to the calling
routine. The calling routine obviously cannot keep
anything there which 15 expected to survive =HGOSUB.

=AGOSUD acts transparently for everything, including
CARRY and $B.

Because the return address 1s kept in RAN, the called
subroutine u1ll see the return address of MGOSUB, not
of the calling code. So NGOSUB cannot be used to call
a subroutine which uses the return address as a pointer
to data (such as FINDA, TBLINP, CALBIN and FPOLL).
Neither POLL nor FPOLL can be called through RGOSUB.
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Purpose:
Allows code which nay move {such as code uithin a
LEXf1le 1n RAN) to GOSUB to a utility which may
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R1[15-5] = A[15-5] on entry,
A{15-5) = C[15-5]) on entry.
L{R] preserved.
Carry (lear.

ERROR EXITS IF NDT ENOUGH MEMORY

Calls: none

Stack lvls: O

Uses: R, C, D1, R
History:
Date Prograsner  Modifications
07/04/82  S.U. Added docunentation. MNodified
code to use AVRENE, instead of
TFORN, as place to push string,
10/22/82 NR Reurote

8.33 SENDEL - Send Endline to Device via Handler
Category: EXCUTL File: SBRIO::NS

Nare: (S) SENDEL - Send EndlLine to Device via Handler

Purpose: .
Transnit an “EndLine” to a device by calling the
the appropriate handler routine,
Updates colunn count by the nurber of characters
1n buffer,

Entry:
Statenent scratch set up by CKINFO

Exit:
P=z0O

Calls: Device handler specified 1n statement scratch
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Uses.......

Exclusive: A(W), C(R), D(A}, D1

Inclusive: A(W), B(M), C(N), D(W), D1, P, RI(U), R2(R)
Does not use DO, Status.

Stk lvls: 3
Note: DO WOT USE DO OR STATUS BITS!!)!
Detarl:

This routine calls the Part 2 handler by entering
the SENDIT code.

History:
Date Programner Hodafication
06/25/82 B.S. Updated documentation

8.34 SEMIT - Send Buffer to Device via Nandler
Category: EXCUTL File: SBAIO::NS

Hane: (S) SENDIT - Send Buffer to Device via Handler
Hane:(S) SEND20 - Send Buffer to Device via Handler

Purpose:
Transnit a buffer of 8-bit ASCII characters to a
device by calling the appropriate handler routine.
Updates colunn count by the nunber of characters
in buffer,

Entry:
Statement scratch set up by CKINFO
SENDIT:
D1 points to first byte of buffer
Buffer end 18 at (AVRENE)
SEND20:
D(R) point to first byt of buffer
A(R) 1s length of buffer (i1n bytes)
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Entry:
3 .

D(R)=Start address of buffer
A(R)=Length of bufer (in bytes)

Exat:

P = 0

D1 points past last char sent (to next output char)
Calls: CSRUPY, DSPCHR, CK"OR"
Exclusive: R1(M), R2{R), A(M), c(wy, bt
Inclusive: R1(M), R2(R), R{M), B(MW), C(N), D(N), D1
Stk lvls: 3

Detarl:
1514131211109 8§ 7 6 5 4 3 2 1 0
R1 usage: | entry DO | buffer D1 |
R2 usage: | t | counter #chr}|
History:
Date Progranner Modification
10/19/82 B.S. Updated docunmentation
01/27/83 A.B. Docunented ex1t conditons

8.36 DPRRTI - Finish up DISP line
Category: EXCUTL File: SBAID::NS

Nare: (S) DPART3 - Finish up DISP line

Purpose:
Puts finishing touches on a DISP statement line,
specifically, causing the display to be built and
the line to be scrolled if necessary.
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Exit:
P
Calls: D1&POS,
Device handler specified in statenent scratch
Uses.......

Exclusive: A(N), C(R), D(R), D1
Inclusive: R(W), B(W), C(W), D(W), D1, P, RI(M), R2(R)
Does not use DO, Status.

Stk lvls: <4
Note: DO HOT CHANGE DO OR STATUS BITSri!!
Detail:
For the I0 handler, the following are the entry
conditions:
D(R)=Starting address of buffer,
A{R)=Length of buffer(in bytes).

The handler nay use any C(PU registers
except DO, RO and the status bits.

The handler has 3 stack levels (RSTK) available.

fietory:
Date Progranner Modification
06/25/82 B.S. Updated docunentation

8.35 OPART2 - 10 Handler For Built-In Display
Category: EXCUTL File: SBRIO::NS

Nare: (S) DPART2 - 10 Handler For Built-In Display

Purpose:
Sends output to display devices at execution tine
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Entry:
p =
InhEOL(ST4) set if CR/LF has not just been sent to
display
Bt
P = 0
Calls: DOSCRL
Uses.......
Inclusive: A,8,C,0,00,D1
Stk lvls: 5
History:
Date Progranner Hodification
11/01/83  B.S. Rdded documentation

8.37 PUTRES - Put Numeric Result Into RES
Category: EXCUTL File: SBRIO::nS

Nane:(S) PUTRES - Put Numeric Result Into RES
Purpose: Put numeric expression in RES register.

Entry: D1 points to start of nuneric expression on stack
{or any desired location).

Exat: Carry clear: real. Carry set: conpl’x.
D1= sane value as entry.
P=0. Sets HEX node.

Calls:  POPIN

Uses: P, R{M), B(0), DO
RO 1f complex.
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Stk Ivls: 1

Algorithn:
Call POPIN (express purpose of checking nuneric arg)
Set DO= RESREG
If complex, read 4 nibbles from the Math stack to
put 1n the RES reqister,
If real, sinply urite A(U) into the RES register.
Returns D1 to original value.

History:
Date Progranner Rodification
08/26/82 n.b. Urote routine

8.38 CKINFO - Check Handler Information
Category: EXCUTL File: SB&IO::NS

Nane: (S} CKINFO - Check Handler Information
Nane: (S} CKINF- - Specify DISP Stnt & Set Handler Info

Purpose:
Guarantees that info in STATRO, STATR1 1s correct For
the statenent that 1s being executed.
ry:
P=0, HEXRODE

Exit:
P=0,Carry clear

Calls: POLL

Exclusive:

A,
Inclusive: A,

[
8,C,D,FUNCDO, FUNCD1, FUNCRO, FUNCRY , STRTRO
Stk lvls: <4
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8.39 EXCPAR - Execution Tine Expression Parse

Category: EXCUTL File: SB&IO::MS

Nane:(S) EXCPAR - Execution Tine Expression Parse

Purpose:
Parses an expression in the constraints of an
executlng statement.

Entry:
Carry clear: 1 contains pointer to input stream
Carry set: RA(R) contains pointer to input stream
The pointer to the 1nput strean 1s also used as

a starting point for the parse stack,
(RYMENS) 1s start of output buffer
P =0

Exat:

P = 0
(RYNENE) = DY on entry
See exat conditions for EXPPAR

Calls: RYE=D1,EXPP10

Exclusive:

C,90,D AVNERE )
Inclusive: R,B,
3

,01,R3, (
€,0,00,01,R0,R,R3
Stk lvls:

History:

Date Progranner Mod1fication

11/01/83 B.S. Rdded documentation
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NOTE:
Function RAM 1s NOT preserved through CKINFO!!!

If NLFFLG is not clear, MLFFLG,STATRO and STNTR1 are
updated

Detail:
RAM utalization:

Pos/Midth EOLLEN (Nunber of nibs)
Handler Char#tt

Statenent |

| Reserved for polled
v v handlers

|
|
|
|
|
]
|
v

P g—

|
SINTRO STNIR1

If WLFFLG is clear then routine returns quickly
otheruise a handler address and other information
is set up to transfer information to the device
whith is appropriate for the statenent. The states
are coded as follows:

RLFFLG --> Information okay

--> Information not reliable

~-> DISP

--» PRINT

2-F --> POLL for setup

2 --> OUTPUT

3 --> PLOT

4-F --> Reserved

Statenent type

- Mo

History:
Date Progranner Rodification

11/09/82 N.1. Updated docunentation
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8.40 REPROM - Repronpt for input
Category: EXCUTL File: SBRIO::NS

Nane:(S) REPROMN - Reprompt for input

Purpose:
Sends buffer to display follouing pronpt and positions
cursor to start of line.

Entry:
C(R) = Pointer to buffer to be displayed
RI(A) = Pointer to quoted string that is pronpt

Exat:

Ex1ts via DONNR
Calls: DONNR
Uses.......

Inclusive: R,B8,C,0,00,01,R3

Stk tvls: 4
History:
Date Progranner flodafication
11/01/83  B.S. Added documentation

8.41 INPOFF - Restart staterent after DSLEEP »
Category: EXCUTL File: SBRIO0::MAS

Nane:(S) INPOFF - Restart statenent after DSLEEP
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Purpose:
Rllous a statenent to set itself to be restarted
1f continue is pressed, then turns of f nachine,
ATIN hey u1ll send machine back to BASIC interpreter
which uill suspend execution.

Entry:
P

Exat:
Exits through MFERRS

Calls: FINLIN,DSLEEP, NFERA2 NFERRS

Stk lvls: 6

History:
‘ Date Progranner Modification
11/01/83 B.S. fidded docunentation
8.42 VA0 - Parse and Execute a String on Stack

Category: EXCUTL File: SBAVAL::MS

Nane:(S) VALOO - Parse and Execute a String on Stack

Purpose:
Systen VAL function. Converts a string into a number.
Any valid nuneric expression nay be pasced.

Entry:

P = 0

D1 points to string on top of math stack.

ST10 (=ValSub) set 1ff VAL is being called
as 2 subroutlne.
Will cause "Data Type" error 1nstead of
“Invalid Argument” and w1ll require the
valid expression to be followed by a CR.
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8.43  CHKEOL - Check if at End of Statenent
Category: EXCUTL File: SCADAT::NS

Nane: (S) CHKEOL - Check 1f at End of Statement

Purpose: lihen processing the PRINT or RERD list, check
to see 1f just past the last variable on the
list.

Entry: DO = Program counter

Exit: Carry set => Not at end of statenent yet.
Carry clear => PC is at end of the statenent

Uses: RA(B), ((B}
Stk lvls : ©

8.44 NXTVAR - Get next Variable from RERD list
Category: EXCUTL File: SCADAT::nS

Nane: NXTVAR - Get next Variable from RERD list
Mame: (S) NXTVR- - Get next Variable from READ list

Purpose: Get the next variable from the READ list, the
variable uill be created 1f 1t does not yet exist.

Entry: DO @ the next variable token

Ex1t: The updated DO (past the variable) saved in STATDO
HTHSTK 15 set to current top of stack.
The variable value or 1ts dope vector is on top of
nath stack.
DEST has been called ( DEST will save all the
infornation in STRTRO & STATR1 that need to assign a

8-59

é

HP-7t Softuware IDS - Entry Point and Poll Interfaces
Execute Utilities

Exit:
P =0
String on top of stack has been replaced by the value
obtained by parsing and executing the string.

Calls: XRHERD, STKCHR , ADHEAD, REVPOP, EXCPAR, OUTBYT,
MOVED2, PSHSTK, EXPR, POPSTK, POP 1K, AVE=D1, NFERR

Inclusive: R,B,C,D,RO,R1,R2,R3,Rq,D1
Stk lvls: 4

NOTE:
This routine calls expression execute which may call a
user defined function; this nay alter a lot of RAM
locations. The DO that is passed in is kept on the
GOSUB stack so 1t will be updated 1f nemory noves.

Algori thi:
Appends a CR to string on stack.
Reverses string.
Parses string and verifies it is a valid nuneric expr.
Appends an EOL to parsed code.

floves parsed code onto stack, covering original string.

Saves 2 RSTK levels and DO (PC) on GOSUB stack.
Calls EXPR to evaluate expression.

Pops value fron stack.

Collapses parsed code from stack.

Chechs validity of pointers saved on GOSUB stack
and junps to NFERR(eMNCOR) if any are not valid.
Restores 2 RSTK levels and DO (PC) from GOSUB stack.

Pushes value on stack.

Returns
History:
Date Programner Nodafication
02/04/83  B.S. Rdded documentation
04/08/83 B.S. flodified routine to observe $10.
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value fron nath stack to the variable).
Calls: EXPEX-
Uses: Rl CPU registers, scratch RAM and status.

Stk lvls: 5

8.45 STKVCT - Process Array Dope Vector
Category: [EXCUTL File: SCADAT::nS

Nane: (S) STKVCT - Process frray Dope Vector

Purpose: Process an array dope vector on math stack. When
printing or reading an array to or fron a data file,
it is done one element at a tine. The array dope vector
u1ll renain on the stack until done, s0 it can be used
to keep track of the next element addr and number of
elenents left to be done.
The dope vector on the math stack uill contain :
Nibs Reaning

1] Variable type. A-Int, B-Short, C-Real....

1 Dinensions. (1 or 2)

2 Optien base.

3-6 faxinun string length if is string variable

7-10 Nunber of elenents left to be done.
11-15  HNext elenent address.

Entry: Dt @ stack pointer
If S8 =1, reuite dope vector

EXIT:
Follouing status bit uill be set properly :
Kotnun(S0) - Not simple real
Array ($1) - Nuneric or String array
String(S2) - String or string vector
Cnplex(S3) - Conplex nunber or Complex array
If 1s an array elenent(S1=1):

Carry clear => All elenents done
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STACK(10-7)= Nusber of elenents left

STACK(6-3) = String nax. length in bytes

STACK(15-11)= Next elenent address
Used: R,C,D0,D1

8.46 NXTADR - Get Rddress of Next Array Elenent
Category: EXCUTL File: SCADAT::NS

Nane:(S) WXTADR - Get Address of Wext Array flenent
Purpose: Get the address of next elenent of an array '

Entry:
ATHSTK pts at the array dope vector(top of stack)
S8 =t If to get the address of the first element

Khen the dope vector 1s first time recalled to
the nath stack, the address field already
point to the next element address. Set S8 will
1t been noved to next elerent address.

Exit: Carry clear:

D1 @ Top of stack

$-R0-3 = Data type: 0- real, 1-short, 2-integer
E- conplex, F- short conplex, D-STRING

§-R0O-0 = next elenent address

If 15 a string vector:

RI = NMax. string length

S-R1-1 = fax. string length

Used R,C,D0,D1, STHTRO, STHTRY, RI (if string vector)
Stk lvle: 1
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Note:
The data type, such as real, string or complex, should
st1ll be 1ndicated by $2 and S3 :
$2 31 - String
$3 =1 - Conplex
Used: A,B,C

Stk lvls: 1

8.43 STRHED - Generate String Head on Stack

Category: EXCUTL File: SCBDRT::NS

Nane:(S) STRHED - Generate String Head on Stack
Purpose: Generates string header on stack
Entry:
The string data is sitting on top of NTHSTK
D1 @ top of the string
(NTHSTK) @ end of the string (bayond last character)
Ex1t: String header will be uritten on top of the string.
D1 @ string header.
(NTHSTK) @ string header.
If not enough nenory to generate the header(té nibs),
1t u1ll direct exit to WFERR error routine.
Calls: STK16?
Uses: A,8,C(R),D0,D1

Stk lvls: 44
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8.47 NXTELN - Get Next Array Elenent
Category: EXCUTL File: SCSDAT::NS

Nane:(S) NXTELR - Get Next Array Elenent

Purpose: Get next array element
While printing or reading an array, the array
vector on the stack 1s used to keep track of next
elerent address and ¥ of elenents left. This
routine uill get the next elenent and update the
vector information. .

Entry:

The dope vector on the nath stack uill contain :

Nibs fleaning

4] Variable type. R-Int, B-Short, C-Real, D-S.Conplex
E- Conplex, F- String

1 Dinensions. (1 or 2)

2 Option base.

3-6 Maxinus string length if this is string variable

7-10 Nurber of elenents left to be done.

11-15  Next elenent address.

Exit: Carry set => RAll done, there is no next elenent
Carry clear => Not done yet, there are nore elenents.
S5 = 1 if no roon on nath stack to recall the value
of next element,
If nuneric array:

B = Next elenent

The elenent count and next elenent address will
be updated in the array dope vector on nath
stack.

If still roon on stack, the elenent will be
uritten to the stack on top of the array dope
vector and the NTHSTK will be updated

If 1s a conplex array:

D = Inaginary part

B = Real part

The tuo nunber will be uritten to stack too

If string: DO @ string start
= Address past the string elenent
= String length 1n nibs + 4

oD
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€.49 GETCHM - Get Channel Nunber
Category: EXCUTL File: SCAFIL::NS

Nane:(S) GETCHM - Get Channel Nunber
Purpose: Get the Given channel for a statement
Entry: DO points at the channel nunber token.
Ex1t: A(8) = Channel nunber in binary
DO past channel number
CHNUSY = Channel #
Error exat 1f channel ¥ » 255 or <= 0
Uses: All CPU registers, status. scratch RAN except
All scratch RAN except STHTRO, STATR1
(Expression execution 1s called)
Calls: EXPR

Stk lvls: 4§

8.50 DINSTK - Set D1 at NTHSTK (AVNEME)
Category: EXCUTL File: $SCASUB::NS

Nane:(S) DINSTK - Set D1 at MIHSTK (AVNENE)

Purpose: Set D1 to point to available nenory*end (top of
nath stack)

Entry: None.
Ex1t:

m @ Top of nath stack (available nenory end)
€(R) = Rddress of AVNERE
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Calls: None.

Uses: C(R)

Sth lvls: ¢

8.51  DIFSTK - Set D1 to FORSIK
Category: EXCUTL File: SCASUB::mS

Narve: (S} DIFSTK - Set D1 to FORSTK
Purpose: Set Dt to top of FOR/MEXT stack.
Entry: None

Exit: D1 points at FOR/MEXT STACK

Uses: C(R)

Sth lvls: 0

8.52 TRFROM - Trace Line Nunmber
Category: EXCUTL File: SCRTRC::11S

Nane:(S) TRFRON - Trace Line Nunber

Purpose: Routine to generate the “Trace mnnn to" in display.

The current line nunber 1s conputed fron PCADDR.
Entry: PCRODR @ current line length
P=0
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TRT0¢ also uses R1 to save the DO on entry,
Stk lvls: +5
History:

Date Programmer Modification

3/11/83  SC Docunent

8.54 LINSKP - tLine Skip
Category: EXCUTL File: SGBEXC::NS

Nane: tINSKP - Line Skip
Nane: {S) LNSKP- - Line Skip

Purpose: Skips to next statement
Entry: 2 entry points:
1) LNSKP- - PCADDR points to stmt length byte
2) LINSKP - DO points to stnt length byte
Exit: DO points to end of staterment token {t@ or tEOL)
R(R) = DO

B(B) = Statenent length
Carry Clear

Calls: 00=PCR (LKSKP- entry only)

Stack lvls: 1 (LNSKP- only)
0 (LNSKP entry)

Uses: A(R), B(R), DO '

History:

Date Progranwer Modifications
07/01/82  S.U. Rdded docunentation
10/15/82  S.U. Call to DO=PCR to save code
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Exit:  Send “Trace nnnn to" to display buffer
(Via AVS20S)

Calls: TRCLIK

Uses: R,8,C,0,00,01,00, RO, P

Stk lvls: #4

Note: Will exit to error routine if not enough nenory to
buffer the display line.

8.53 TRT0 - OGenerate Trace Message
Category: EXCUTL File: SCATRC::AS

Nane: TRTO

Nane: (S) TR0+
Nane: TRT0-
Mane: TRTO*

Generate Trace Nessage
Generate Trace Nessage
Lenerate Trace Nessage
Generate Trace Nessage

Purpose: Generates “to nnann” for TRACE FLOW mode.
The line nunber is conputed fron DO on entry.

Entry @
D0 it pointing at sone where in the current line.
(R line can have nultiple statenents)
TRT0+: DO pts at EOL/® preceding a statenent
P=0
TRTOr: DO pts at the line length of a statement.
TRT0-: DO pts at mddle of a statenent
TRT0%: DO pts at EOL preceding the current line.

Exit: Via CRLFSD
TRT0+: R1 = DO on entry.

Calls: CPLMO, DO=PCRA, DSBFCK, DSINIR, TRFA20.

Uses:
A,8,(,0,00,01,59
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8.55 NXTSTH - Scan to Next Stnt/Jump to BASIC toop
Category: EXCUTL File: SGREXC::NS

Nane: (S) NXTSTH - Scan to Next Stnt/Jump to BASIC Loop
Purpose: Hext statement scan & junp to BASIC loop @ RUNRTN

Entry: EHIRY POINTS:

NXTSTR - entry point to go on to the follouing
statenent. No assumptions nade,
PCADDR nust be current,
oENDx flag w1ll be explicitly cleared.
entry point for INRGE & REN.

NXTST1 - Entry point for END execute. (sENDx=1)
PCADDR nust be current.

NXTST2 - DO points at statement length byte.
Rssunes sENDx 18 clear

NXT3T3 - DO points at EOL token
Rsgunes sENDx 1s clear

KXT3TS - DO already points at EOL token
Explicitly clears sENDx
Entry pt for routines which nay
have inadvertantly set sENDx, perhaps
via EXPEXC

LABEL - Label ’execute’ (NOP)
DATA - DATA statenent execute {NOP)
BANG - REM (!) execute (NOP)

Exit: DO POINTS T0 @ OR EOL TOKEN
Through RUNRTN

LABEL:
Skips RSCII Label L4
If Multi-statenent line ("€)
Through RUNXLP (to avoid SST betueen Labels)
else
Through RUNRTN (uith DO @ EOL)

Calls: none
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Stack lvis: 0

Uses: A(R), B(R), C{R}, DO, S1 (sENDx)

Detail:  USED TO 'EXECUTE’ REM, LRBEL, DATA STRTEMENTS
The END Execute flag 15 RLWAYS cleared by NXTSTA
END enters at NXTSTY with sENDx set
This 15 necessary when a progran 1s NOT to continue

Label Execute:
@EOL return to BASIC loop

History:

Date Progranner Modifications
07/01/82  S.M. Rdded docunentation
03/30/83  J.P Shift C(B) for ASCII check

8.56 TKSCN+ - Token Scan

Category: EXCUTL File: SGREXC::NS

Nane:(S) TKSCN+ - Token Scan
Nane: TKSCNA - Token Scan
Nane:(S) TKSCN? - Token Scan

Purpose: Search progran nerory (or statenent buffer) for
a specafic 2 nibble begin BASIC token

Entry: C(B) contains token to natch on

D(R)= PRGNEN 1f 1n a progran
= end of statement buffer, otheruise
3 Entry points:
1) TKSCN+ - DO at tEOL before search start
2) TKSCH4 - DO at sone staterent length byte

3) TKSCN? - DO at tEOL or t@ before search start.

Exat: CRRRY SET => Token found & DO points to it.
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Uses: A(R), B(R), C(B), DO
Stack lvls: 2

History:

Dat: Progranner Modifications
07/01/82  S.M Added docunentation
01/17/83  S.N. Added EOLSNS entry point

8.58 KEYFND - Key Rssignment Find
Category: EXCUTL File: SGIEXC::NmS

Nane:(S) KEYFND - Key Rssignment Find
Nane: KYFND+ - Key Assignnent Find

Purpose: FINDS SPECIFIED KEY ASSIGNMENT IN keys FILE

Entry: P 0
2 entry points:
1) KEYFND - B{R)=keycode
2) KYFND+ - D(R)=keycode
A(A) points to header of keys file

Exat: CARRY CLR=> NO MATCH
D1 points past last entry uhich
had a snaller keycode value
SET=> MATCH FOUND. D1 RT ENTRY.
C(A)=Entire entry length
DO points to file header end
P=0
B(R)=KEYCODE
If entry point KEYFND was used then:
$8=1=> N0 keys FILE
=0=> DO POINTS TO FILE HERDER END
R3 POINTS 70 FILE STRRT

Calls: FILEF, LRKEYS - only KEYFRD entry point
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CARRY CLR => Searched to program end
(or statenent buffer end) without
finding a natch,
Calls: none
Stack lvls: O
Uses: A(A),B(R),C(R),DO

History:
Date Progranner fodifications
07/01/82  S.M. Added documentation
07/07/82 S.M. Rl] references to F-RO-0 & S9
to save CURRL have been
elininated.

8.57 EOLSCN - tEOL Scan

Category: EXCUTL File: SGREXC::NS

Nane:(S) EOLSCN - 1tEOL Scan
Nane: EOLSNS - tEOL Scan
Nane: EOLSN? - tEOL Scan

Purpose:  Scans to tEOL (as opposed to t@ OR tEOL)

3 entry points:
1) EOLSCH - PCADDR at current stnt len byte
2) EOLSNS - DO at t@ or tEOL
C(B)=tEOL
2) EOLSN? - DO at t@
C(B)=tEOL

Exit: DO POINTS TO EOL; R(B) = EOL TOKEW; CARRY SET
If EOLSCN entry poant used, P=0

Calls: LINSKP

HP-71 Softuare IDS - Entry Point and Poll Interfaces
Execute Utilities

Uses:
exclusive..., R, B(R), C, D, D1, DO
inclusive... A, B(R), C, b, D1, DO, $6,S8, R3 - KEYFND

Stack lvls: 1 KEYFND entry
O KYFND+ entry

Kistory:
Date Progranner  Modifications
07/01/82  S.M. Rdded docunentation

8.59 KEYDEL -~ Key Rssignnent Delete
Category: EXCUTL File: SGREXC::MS

Nanme:(S) KEYDEL - Key Rssignment Delete

Purpose: If there’s an assignnent string associated with
specified key, delete it.

Entry: B(A) = Keycode
P=0
bat: P=0
Carry Clear
Any assignnent to that key is deleted
via RFAD--
Calls: KEYFND, MOVEUN, KYPRCK
Uses: A-D, D1, DO, RO,R1,R3, $6,S8
Stack lvls: 3

Kistory:
Date Progranner Modifications
07/01/82 S.u, Rdded docunentation
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12/29/82 s.\. Elimnated call to RFRD94 Uses : A-D, D0, D1, S14 (STMBUF entry only)
Stk lvls @ 2
History:
Date Programer Modifications
01/27/83 S.M. fidded call to RFADJ- to zero
references to collapted buffers.
8.60 GTKYCD - Get Keycode . . fAdditionally uses RO,R1
Category: EXCUTL File; SGREXC::NnS 05/19/83 J.P. Set NoCont 1f not running so
ENDSUB, ENDDEF ,RETURN w1ll SUSP
Nane: (S) GIKY(D - Get Keycode
Nane:(S) GTKYC+ - Get Keycode
Purpose: Evaluates string expression & returns keycode
The GTKYCD entry assunes that DO points to the
expression to be evaluated. It errors if the
string 1s null. 8.62 SCOPCK - Scope check
GTKYC+ assumes that the evaluated expression Category: EXCUTL File: SGREXC::NS
is already on the stack. A status bit setting
on entry indicates whether or not a null string
should cause an error exit,
Name: (S) SCOPCK - Scope check
Entry: 2 entry points:
1) GTKYCD - DO at expression. Purpose: Verifies if an address is in current progran scope
2) GTKYC+ - Evaluated string on stack.
S10=1 => Null string doesn’t cause Entry : R(R)= RODRESS TO BE VERIFIED
error exit.
Exit: .
Exit: CARRY CLR => B(R) = Keycode - betueen 1 & A8 R is preserved from entry
A(R) = Shift value {(0,56,112) Carry clear - Address in current progran scope
Carry set - Address out of current progran scope
If error encountered, error exits through MFERR
u1th eDATTY or eIVRARG Calls: none
Calls: EXPEXC, POP1S, DECHEX, COMVUC, DRANGE, MEMBER Uses: C(R),D0
Uses: Stk lvis: +0
Exclusive... A-0, D1,D0, $8,59,510
Inclusive... Rbove + RO-R3, $O-$11, all of function scratch
Stack lvls: §
History:
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Date Progranner Nodifications
07/01/82 S.W. Added docunentation
12/17/82  S.W. When key assigned using ascii 8.63 KEYNAM - Return key nane string from keycode
char (not key#), nou erroring on
alternate characters; for exanple Category: EXCUTL File: SGRKEY::NS
those with ascii val less than 32
(blank) or greater than 125 (}).
Was naking assignments to keys in
non-obvious way, Nane: (S) KEYNAM - Return key name string fron keycode
01/26/83  S.H. Betueen asci1 values 32 & 125 are
4 values which aren’t represented . Purpose:
on our keyboard - these are now Retumns string representing a keycode
trapped out.
Entry:
02/22/83 8.S. Changed GTKYC* entry point to A(B)=Keycode to be nared.
allow returning uith carry set
and B(R)=0 1f null string passed. Exit;
A{HP)=ASCIT for keycode.
PzHord thru pointer length of text
UseQuo(SO) set 1ff double gquotes should be used
to surround string.
Calls: RANGE, HXDASC
Uses: A,8,C,R0,50,81,52,00
8.61 STMBUF - .Collapse statement buffer check Stk lvls: 2
Category: EXCUTL File: SGREXC::NS History:
Date Programmer ) Modification
Nane: (S) STMBUF - Collapse statement buffer check 11/10/83 B.S. Updated documentation
Nane: (S) STMBCL - Collapse statement buffer check
Purpose : Some statememnts need to collapse the statenent
buffer uhen executed fron the keyboard. .
These statengnts are: CONT, RETURN, ENDSUB, ENDDEF
They call the entry point STRBUF.
STHBUF - Coljapses Statement Buffer only uf no
ﬁ progran is running
STHBCL - Collapses Statenent Buffer, unconditionally 8.64 NFER42 - Position DO to start of BASIC' stnt.
Entry : S13 = 0 1f the statement 1s executed from keyboard Category: EXCUTL File: TISERD::RS
STABCL: Rluay collapses
Exit : Carry set
. Nare: (S) WFER42 - Position DO to start of BASIC stnt.
Calls : 1/0C04, STHBFD hay ex1t via FORUPD
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Purpose:
To position DO to start of BASIC stnt -~ to either
an "@" character, or the line nunber.

ry:
PCRODR pointer nust be updated already (points
to the first token 1n the BASIC staterent).
$13=0 1f progran not running
:1 1f progran running.

Exit:
(P unchanged)
Carry set: progran not running ($13=0 at entry)
Carry clear: program running (S13=1 at entry)
DO points to either the “@" character
or to the line nunber at the start of
the BASIC statement.

Calls: DO=PCA, ATCHK

Exclusive: DO
Inclusive: A{R),D0O

Stk lvls: 1

NOTE:
This routine does not find the start of a BASIC state-
nent -- call CPLH10 for that. For MFER42, PCADDR must
already point to the first token in the statement.
This routine sinply backs up DO to the "@" (D0-2),
or the line nunber (D0-6).

Algorithn:
If $13=0 (program not running), return.
Fetch PC fror PCADDR, put an DO.
Back DO up 2 nibbles, to possible "@",
ATCHK: If DO points to “@", rtncc.
Else, DO-4 to point to line nunber.

History:
Date Progranner flodification
12/08/82 nB Documentation
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(Range match:)
Save address of table in D(R).
(3) If searching for table title, set nessage
nunbe r=00
Search table for nessage nunber
If no natch, send out null (nsg ¥0000)
(Nessage match:)
(4) Process cells:
If cell 1d = C, go to (5).
If cell 1d < B, then call DORSCI
to output Wchars. Process next cell.
If cell 1d = B, then read next mb,
call DORSCI. Process next cell.
If cell 1d = D, store present table
address 1n RO, set D1=address in D(R),
g0 to (3).
If cell 1d = E, set Df=znainframe table
address, store present table
address 1n RO, go to (3).
If cell 1d = FO, set B=neu nsg nunber
from table, go to (1).
If cell 1d = F1, set Bznew nsg nunber
fron R2, go to (1).
If cell 1d = F2 or F3, fetch codes fron
R2, store present table address in RO,
call DOASCI. Process next cell.
(5) If table address in RO {from previous cell)
set Di=that address, go to (4).
Else, fall into DO=RVS, return.

History
Date Progranner Rodafication
01/05/83 1B Docunentation

8.66 FLDEVX - Make Device Code Explicit
Category: EXCUTL File: TISUTL::MS

Nare: (S) FLDEVX - Make Device Code Explicit
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8.65 TBNSTX - Find and Build Message Fron Lex Table
Category: EXCUTL File: TISERD::MS

Nane: TBASTX - Find and Build Message From Lex Table
Nare:(S) TBMSGS - Find and Build NMessage From Lex Table
Nane: MsgAvs - Build message fron table, in AvMenSt

Purpose:
Search LEX tables for desired message, and build 1t
1nto a buffer at DO.

Entry;
yr‘lsgﬁvs -- RAN location ERR¥ contains desired nsg H
TBASTX -- DO points to buffer to build nessage.
RO(3-2)= LEX ID#, RO(B)= nsg W.
P= desired value to clear portion of RO,

Exit:
DO points to FF terninator at end of built nsg.
P=0, C(B)= FF.
Carry cleared.

Calls: LXTFND, DOASCI, CSRWPI, CSLWPY, RANGE,

Uses:
Exclusive: A,8,C,0,D1,D0,R0,P,

R2 (1f nsg calls for text insertion)
Inclusive: sane

Stk lvls: 2

Rlgorithn:
fsgAvS Set DO=AvNenSt
Copy ERRN (fron ERRW) 1nto C(3-0)
TNBSG$ Set P=15 to disallow all text 1insertions
TBASTX Save nsg nunber in B
(1) Clear RO{WP)
Set Di=start of LEX I/D buffer (LXFND)
If nessage is from LEX ID=00, go to (3).
(2) Chain through buffer until:
End of buffer: Send out null (msq HO00O)
LEX buffer match.
Contpute offset to LEX file nessage table.
Check rnessage table range; 1f no natch,
g0 to (2).
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Nane: FLDEV¢ - Make Device Code Explicit

Purpose:
flaps the FSPECx device code into the FIB device code
without having to find the file using FINDF. 1In certain
cases naps unspecified device states to appropriate code.

For SOURCE device:
Does NOT map undefined device to MAIN. IdentiFies port
1f explicit, Returns carry set only For 1llegal port,

For DESTINATION device:
Naps undefined device to MAIN, explicitly identifies
port. Returns carry set For illegal or unspecified
port. )

ntry:
S3(sDEST) = 0 1f SOURCE file (see above), 1 if DEST file.
P =0

FLDEVX:
D(S) Device code returned fronm FSPECx,
D(3-0) Device code data returned fron FSPECx.

FLDEV+: (for file info as returned by RDINFO)

D(0) Device code returned from FSPECx.
D(4-1) Device code data returned from FSPECx.
Exit:

P =0

Carry clear:
Device code and data are sufficiently explicit.
D(S) = See Detail
D(A) = See Detail

Carry set:

Device code and data are illegal or not esplicit:
SDURCE: Port ID 1s specified but illegal.
D(A) = ©
DEST: Port ID unspecified or 1llegal.

If PORT ID unspecified: D{B) = FF
else 0(R) = 0
C{3-0) = Error code: "Device not Found"
Calls: RONF-1, CSLKS, CSRKS R
Uses.......
Exclusive: C(S), C(R), D(R), RO(15-5),
Inclusive: B, C, D, D1, RO(15-5), R1, RZ, R3, S2
Stk lvls: 3
Detail:
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] ENYRV OR EXIT
0(4-3)  D(xS) D(8)

F (Undef)  © (DEST) 0 [ 0
F (SOURCE) 0 4 0
0 (MAIN) 0 0 0 0
1 (PORT) 1 (IRAR) 0 0 Port ID
2 (RoM) 0 0 Port I
J (EEPRON) 0 0 Port ID
7 (CARD) 7 (CRRD) entry entry P(RD flg
8+ (HPILs) 8 entry  <device address>
History:
Date Progranner flodification
05/19/82 FH Hrote.
11/15/82 FH Conpletely reurote for new device

codes.

03/21/83 P
03/21/83 Jp
03/21/83 P

Error Msg = eDVONF
Pack byte by calling ROMF-
If PORT not found, set D(R)=0
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Date Progranner ficdification

04/01/83 1] Derived fron 1n-line code

9.2 LOCFIL - Locate File Nith FIB
Category: FILWUTL File: FHRTFh::NS

Nane: (S) 1OCFIL - Locate File Hith FIB
Nane: LDCFIN - Llocate File With FIB

Purpose:
Find FI8 for file given file number and return poutlon
infornation,
ntry:
LOCFIL:
R(B) = fID file nunber (LOCFI+ will return it in R4)
LOCF In:
RA(15,14) = FIB file nunber
Ex1t:
4 = 0
R4(15,14) = FIB file number (LOCFI+, LOCFIN only)

Carry clear: FIB entry found

A(x=0) = “Data Begin" field of FIB entry
{(S) = Protection nibble fron FIB
B(R) = RAddress of FIB entry
C{(R) = "Current Position" field of FIB entry
D{S) = Device code
(R} = D(X) = Dev addr if external device, rest 0
= D(B) = Port 1d 1f port, rest O
= 0 1f NAIN
D1 @ *“Current Position" field of FIB ent
s? = Set 1f current position 15 at EOF (:EOF)
$10 = Set 1f external device (sI/OBF)
STHTD1 = MAddress of File FIB
Carry set: Error encountered
C(3-0) = eFnFND 1f FIB entry not found
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FIWTL - File Utilities CHAPTER 9

—_—
———

9.1 TFHOLR - Find Transforn Handler
Category: FILUTL File: FHRTFR::MS

Nane: (S) TFHDLR - Find Transforn Handler

Purpose:
Find the address of a transform handler capable of
reading and transforuing lines of the source type into
lines of the destination file type.

Entry':’

AR) = Dnunmon file type

C(R) = Source file type

3.3 = Set xf transfornation is IN PLACE (sTFINP) !
Exit:

P L)

S5 Preserved (sTFINP)

Carry clear {Transforn handler found]

S0 3 Set 1f transforn requires a handler (sTFREQ)

C(R) = Destimation file copy code

C(S) = Transforn handler address

Carry set:

Indicates that a transform handler MOT Found, or that
the source and destination file types are the sane
and no LER file declared that a handler was needed
{1n thie case, SO uill be clear; transforn can be
handled by COPY or by doing nothing if IN PLRCE).

Calls: FPOLL

Inclusive: R,B,C,R0,D0,D1
Stk lvls: 5
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= eNtINP 1f external device

Calls: FF I

Inclusive: #,B,C,D,D1,P,S7(sEOF),S10(sI/0BF)
Stk lvls: 2
History:

Date Prograsner Rodification

06/07/82 fH Designed and coded

9.3 PURGEF - Purge Internal or External File
Category: FILUTL File: FHLTFH::AS

Nare: {S) PURGEF - Purge Internal or External File

Purpose:
Purge file given its FSPECx infornation.
Entry:
. P £ 0
AtH) = First 8 chars of file nane.
RO(3-0)= Last 2 chars of file nane.
D(S) = Device code
0(3-0) = Secondary device info
Exit:
4 = 0

File purged. If file not found, error 1gnored.

Calls:
FINDF, PRGFMF, POLL

Uses.......

Inclusive: R-D,DO,D1,P,RO,R1,S-R0O-0,S-R0-1,57,58
If purging current file: also R2,R3,59,510,511,87-S0
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1 4 ] - also R2,R3,89
Stk lvls: 6

History:
Date Progranner Modification '
____________________________________________________ 4
06/07/82 FH Designed and coded ,
06/09/83 FH Expanded to 1nclude external files

9.4 ?PRFIL - Check File Protection
Category: FILUTL File: FHTFN:: N3

Nane:(S) ?PRFIL - Check File Protection
Nane:(S) ?PRFI+ -~ C(heck File Protection

Purpose:
Checks file protection mb returned by LOCFIL for
privacy (?PRFIL) or security (?PRFI+).

Entry:
P = 0
A(S) = Protection nibble
Exat:
P = 0
Carry set:
€(3-0) = File protection error code {eFPROT).
Calls: None.
Uses.......

Inclusive: C(S), C(3-0)
Stk lvls: 0
History:

Date Progranner Nodification
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Date Progranner Rodification

12/15/82 FH Designed and coded.

9.6 RDTEXT - Read Line Fron Text File
Category: FILUTL File: FHRTFM::NS

Nane:(S) RDTEXT - Read lLine From Text File

Purpose:
Read a line from a text file into the output buffer
given the file's FIB. The line’s length header or
EOf rark are not copied 1nto the output buffer.

ntry:
R(15-14) = Fjile FIBN
0UTBS @ Start of output buffer
AVHERS @ (0UTBS)

Exit:

3 =

0UTBS @ Start of output buffer,

AVIENS @ After last nib read.

Carry clear: Line read

s? = Set if file positioned at EOF. (sEOF)

C(R) = Full len (nibs) of line in file counting line
header. Zero if no EOF marker at end of file.

Carry set:

C(3-0) = Error code:

Calls: TFUEDF, RERDNB, RECNIB, SWPBYT, LIF>NB, OBPRD

Inclusive: A-D,D0,D1,R0-R3,P,S11-59,52,86,54-50
Stk Ivls: 5 plus 1 RSTKBF level
History:

Date Progranner Nodification
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08/24/82 FH Designed and coded

9.5 RDBAS - Read Line Fron Basic File
Category: FIWUTL File: FHRTFM::NS

Nane:(S) RDBAS - Read Line Fron Basic File

Purpose:
Read a line Fron a BASIC file given the file's FIB.
For nenory files, FIB 1s spaced past line but no data
is copied to output buffer. For external files, line
read 1s copied to output buffer.

ntry:
R4(15-14) = F1le FIBK
0UTBS @ Start of output buffer
{AVMENS) = (OUTBS)

Ewit:
. z 0
Carry clear: Line read ‘
37

= Set 1f file uas positioned at EOF at operation
start, hence no data read (sEOF) !

C(R) = Full len (mbs) of line 1n file counting line
header. 2ero if S7(sEOF) set
R3 = Pointer to start of data read (in file or in !
output buffer) unless S7(sEOF) set. ,
Carry set: )
€(3-0) = Error code:
Calls: RERDNB, RECNIB, TFUEOF, EOLSN?, FIBUPD, LOCFIN
Uses....... '
Inclusive: A-D,DO,D1,RO-RI,STATRT, STATDY, $11-§9,57,56,54-50
Stk lvls: S
History:
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06/12/82 FH Designed and coded.
09/21/82 FH Revised to fix byte reversal in
line header

9.7 READNB -~ Read/Hrite Nibs To/From File
Category: FILUTL File: FHETFR::NS

Nane:(S) RERDNB -~ Read/lirite Nibs To/Fron File
Hane: (S) URITHB - Read/Mrite Nibs To/Fron File

Purpose:

Hrite a line to a file given its FI?‘ file nunber. File
nay reside 1n nenory or on external device. File will
be positioned to start of previous line before the Line
1s uritten,

totry:

R4(15-14) = MNunber of file in FIB

C{A) = HNibs to read if reading

R3(A) = Length of previous line in nibs if uriting

1nto nenory

Output buffer contains line to write if writing
Exit:

4 =0

R4(15-14) = FIB#

Carry set:

C(R = frror code:
Insufficient flemory, etc.
End of file (file 1s not altered)
Carry clear: .
R3 = H#Nibs read or uritten, or of fsetrif writing to
nenory.
§? = Set 1ff file at tOF after operation (sEOF)
FI8 spaced past line in file
Output buffer collapsed 1f uriting
Calls: N1BLIO
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Inclusive: A-D,R0-R3,00,D1,P,STATRY, STRTDI
$11-59, SE(MRITNB only),$7,56, $4-30

Stk lvls: 4  plus 1 RSTKEF level

NOTE:
NO CHECK IS BRDE uhether the file 18 protected or in ROM.

Rlgorithn:
History:
Rodification

Designed and coded.

Date Progranner

06/15/82 FH

9.8 O0BEDIT - Edit Output Buffer
Category: FILUTL File: FHATFR::nS

Nane:(S) OBEDIT - Edit Dutput Buffer

Purpose:
Move the trailing portion of the output buffer, betueen
@ specified address and (AVAENS), up or doun by a given
offset. Update AVIMENS and perforn menory check when
offset 15 positive.

Entry:
A(R) = Start of block to nove (SOURCE).
C(R) = OFffset of rove (DEST - SOURCE). If positive,
nenory check uill be performed.
P = 0 1f leeuay 1s desired should a mewory check
be perforned.
Exat:
P = 0
Carry clear:
R{A = Start of block to move (SOURCE).
B{R) = Length of block noved (old (RVMENS)-SOURCE).
C(R) = DESTination of move (new start of block).

(AYRENS) updated, now old (RVMEMS) + offset.
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P = 0

R4(15-14) = File FIBN

Carry set:

C(3-0) = Error code; insufficient nemory

Calls: LOCFIL, RPLLI*, FIBARS

Uses.......

Inclusave: R,B8,C,D(S),D(7-0),R0,R1,R2,R3,D0,D1
Stk lvis: 4

NOTE:

File 1s ASSUNED to reside in nerory (internal file).

Rlgorithn:
Adjust FIB pointers to nake old subheader appear to be
first Line
Replace this line with neuw subheader
Adjust FIB pointers beyond neu subheader again

History:
Date Progranner fodification
10/04/82 FH Designed and coded

9.10  SWPBYT - Suap Bytes
Category: FILUTL File: FH&TFN::NS

Nare: (S) SUPBYT - Suap Bytes

Purpose:
Reverses A(3-2) and A(1-0).

ntry:
A(3-0) = 2 bytes to be reversed

Exit:
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Carry set:

C{3-0) = eNEN error code (Insufficient merory)
Calls: REMCL+, NOVE*N
Uses.......
Exclusive: A(R), B(R), C(R), D1, P

Inclusive: R(R), B(R), C(R), DO, D1, P
Stk lvls: 1
History:

Date Progranner fodification

09/21/82 FH Designed and coded.

9.9 RPLSBH -~ Replace ferory file Subheader
Category: FIWUTL File: FH&TFN;:nS

Nane:(S) RPLSBH - Replace Nemory File Subheader

Purpose:
Replaces the subheader of a nemory file uith the data
stored 1n the output buffer. For external files, urite
the output buffer data to the subheader area of the
file. Does NOT update the subheader length field of
the FIB, but For memory files it updates the Data Begin
field. If out-of-place transforn in nemory file, it
replaces the old subheaderunconditionally uith the new
subheader in output buffer.

Entry
RA{15-14) = FIBK of dest file; file rewound,
RI(A) = Length of old subheader
[ =0
S5 = 1 ff In-place Transforn (sTFIHP)

Output buffer contains new subheader

Exit:
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A(3-0) = Reversed bytes
Calls: Kone

Inclusive: A(R),C(R)

Stk lvls: 0

History:

Date Progranner fladification

o2z Designed and coded

9.11  CRERTF - Create File in PMRIN
Category: FIWTL File: JPREXC::MS

Nane: CRERTF - Create file in NRIN
Nane: (S) CRETF+ - Create file in NRAIN or in IRAR

Purpose:
Create a file in designated RAM device.

Entry:

CRERTF:

C(R) = Total merory size of neu file in nibbles
(nust include length of file header)

CRETF+:

C(R) = Total nerory size of new file in nibbles
(nust anclude length of file header)

D(S) = 0 or F => Create in mainfrane

= other = Create in PORT ’
D(B) deternines 1n which port to create:
D(1) = PORT W

0(0) = Extent #
D{B) = FF => Create on first avarl, port

Exit: RY @ Start of new file (fron WFTADT)
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B(R) = Total memory size of neu file
CARRY SET => NEW FILE WAS NOT CRERTED
C(3-0) = Error nunber

CRARRY CLR =»> FILE CREATED SUCCESSFULLY
The follouing header info filled 1n:
Flag field and COPY code field zeroed
Creation time and date

File chain length

Calls: NOMED3, RFADJ+, MFTMDT, EOFLC+, RONMF-1, WFLENG
LSTADR, ROMCHK, ROMFND, MENMCKL, RCO1, RAMROM

Uses: A-D,D0,D1,R0,R1,SCRTCH (32 nibs),S0-S7 (YNDHNS)

Detarl:
B = Size of neu file (0ffset for pointers)
RO= Size of neu file (Saved during WFTADT call)
R1 = Start of neu file
Algorithn:
Save s12e of new file (RO)
If not Nainfrane create D(S) »= 1t
If PORT not specified D(B) = Ff
1 Find first avail port (RONCHK )
Error 1f no ports
Try to create file on port (CRTPRT)
If not successful
Try next port (goto 1)
else
Find specified port (RONF-1)
Error 1F not found
CRTPRT: Error if Port not RAN (RANROM )
Calc end of file chain
Calc last address on Port (LSTRDR)

If enough menory

Write zero byte @ f1le chain end

Back up to file header

Hrite Date and time (HFTNDT)

Hrite file length

else
Check if enough nemory u/LEEWAY to create
flead End of Source (RVMEMS) --->(DO)
End of Destination AVRENS + File size --> {D1)
Length of Source = End of Source - Begin of Source
= AVAERS - (MAINEN - 2)

Begin Source @ Zero byte of File Chain
Nove merory doun (MOVEDI)
lero flags,urite Tine, Date to hdr(UFTNDT)
Hrite File length chain to header
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UFTAD-:  Set flag to prevent Wib 2 of Flags to be zeroed
WFTRDT: Clear flag: #ib 2 of flags 1s zeroed

Nib 2 of flags = COPY code nibble

Exit:
DO @ Tire field of file header
P=0

R1 @ File start

In RAN:
Flag: 00
Tine: nnhh
Date: ddnnyy

Calls: STO1, YRDHRS, RCOt

Uses.......
Exclusive: A(A},C,P,00,R1
Inclusive: A,B8,C,D,P,00,Dt,R0,RY, SCRTCH (32 nibs),S0-S7

R1 = File start

YROHNS uses fA-D,RO-R1,D0,D1,50-57
ST01  uses A,00,SCRICH (32 nabs)
RCO1  uses RO,R1,D0,R

Stk lvls: 3

Detarl:
STO1 called to save RO-R1 1n SCRICH
YNDHAS uses these registers
RCOY restores RO-R1

NOTE:
This routine could be shorter if another scratch
register or the stack was used to save the position
u1thin the file header @ Time

Since this 1s a utility I'm trying to mininize the
usage of R registers and subroutine levels

2:  The positioning from the File start to the TINE field
1 through LENGTHs not OFFSETs.

History:
Date Progranner fodification
07/04/82 JP Nodified docunentation
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Save PRGMEW, CURREN (R1)
Adjust nerory & stack pointers (RFADJ+)
Restore PRGMEN, CURREN

Stack lvls: S
4 1f file created 1n RAIN

History:
Date Progranner  Modification

06/3/82 S.M. fidded docunentation

02/15/82 JP fodified D(S) entry conditions

10/11/82  JP fAdded LEEUAY check for flenChk

12/17/82  S.W. Eliminated check for ROM -
Teapped out 1n poll, as uith
other non-RAN merory devices

01/10/83  S.W. Elininated pall to CRERTE on
non-RAN device

01/31/83  S.u. Aluays uses 5 stack levels

03/17/83  Jp Packed D1=(5) =HAINEN

06/23/83  S.u. When adding file to an IRAM, nou

we guard against 'urap-around’,
Replaced GOVLNG RMERM w/
GOLONG RREMTO.

06/29/83  S.M. Don’t save CURREN on RSTK before
calling RFADJ+ - uses too many
levels - use R1 instead.

9.12 WFTADT - Urite Flags, Tine, Date to File Header
Category: FILUTL File: JPBEX(::MS

Nane:(S) UFTHDT - WMrite Flags, Tine, Date to File Header

Purpose:
Zero Flags, Mrite Creation Tine & Date to file header

ry:
D0 @ File start
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9.13  PEDIT - Progran Edit
Category: FILUTL File: JPSNEN::NS

Nane:(S) PEDIT - Progran Edit
Nare:(S) PEDITD - Progran Edit to delete line
Nane: PEDITR - Progran Edit not collapsing stacks

Purpose: Edit/delete line 1n current progran

Entry: PEDIT =>
Edit line 1nto current progran
Line in output buffer
S8 is cleared
Stacks/SUSP prog cleared after
Protection Check
PEDITD =>
$8 nust be set
Delete Line
Line# to delete in output buffer
Stacks/SUSP prog cleared after
Protection Check
PEDITN =>
HERGE command entry point
S8 rust be clear, to avoid delete
PRIVATE and SECURE have already been
checked
Stacks will NOT be collapsed
Ex1t:
Carry Clear
R3= offset of nenory at higher address
Renory pointers updated

else
Error Exat *
Non BASIC file type eFTYPE
File protected 2PROT

Unsuccessful replace of line

Calls: FINDL+, SAVEL+, RPLLIN, OBCOLL, CHKPSF, CLPSTK
NXTLIN, D1=(RS, DOOUTB, CLLINK
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Uses: A, 8, C, D, DO, DI, OUTBS, RO-RJ, S3
If GOTO/GOSUB links are cleared, S1 is used

Detarl:

PEDIT: (lear Delete Line flag
PEDITD: If current file type not BRSIC or protected
Error Exat
Colapse stack, Zero addresses, clear SUSP annun.
PEDITN: Zero Label chain and all GOTO links 1in file
Hove Output Buffer to end of available memory
Set DO @ start of line to Edat (@ OUTBS)
Update CURRL to neu line & (SAVELO)
If mull line (S8=1)
Collapse Output Buffer
Call FINDL to find a match on lineRk >s
Set D = End of progran nerory {MAINEN)
Conpute old line length
Replace line
If unsuccessful
THEN NFERR

Stack Ivls: §
Hastory:

Date  Prograsmer flodifications
07/08/82 SH
01/11/83 su

03/02/83 JP
03/03/83 JP

Updated docunentation

Elirminated poll on non-RAN device
Packed GETPRe to CHKPSF

floved PEDITH entry, CLPSTK call

9.14 FIML - Find LineW uithin a Progran File
Category: FILUTL File: JPANEN::NS

Nane: (S) FINDL - Find Lined within a Progran File

Purpose:
Attempt to find passed an Lined within progras and
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Carry Set 1f Wull Program
Dt= First line of file
D = End of current file
C = oBSsod

Assunes: Uhen end of progran test done 1n FINDL
If not null progran, NOT @ end of progran
€ (00011) 15 ALWAYS < D (End of progran)

History:
Date: Progranser Modification
01/04/383 P Renoved S9 usage

03/01/83 Jp Updated docunentation

KULLP does not Error Exit

9.15  NXTLIN - Scan to Next Line

Category: FIWIL File: JPSMEM::nS

Mane: (S) NXTLIN - Scan to Next Line
Purpose:
Scan from Line Nunber to End of Line Token
ry:
D1 @ Line Munber
Exat:
Carry Clear
D1, C(R) POINT PAST EOL TOKEN
Calls: None
Exclusive: A(R),C(R},D1
Inclusive: A(A),C(R),D1
Stk lvls:  «

Detail:
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Return with pointer to start of line

Entry:
FINDLR: Read Line# @ DO into C{RA)
FINDL : C(R) = LineM to find
FINDL+: B(R} = Lined to find
FINDLO: B(R) = Line# to find

= Start of Search

D(R} = End of Search

Assunes: File type = BASIC

Exit:
D(R) = End of CURRENT file
00 = Previous line found
= 0 if No previous line found
Carry set
Line# found
D1 @ Lined
$0=0, $1=0
Carry clear:
S1=1 --->  NULL progran - D1 past EOF
0=1 -==>  Lineit not found - D1 past EOF
$0=0,51=0 ---> Line# > found - D1 @ linedt
If line¥ found - Carry set
f DY @ Line# found
$0=0, S1=0

If line# > found - Carry Clear
D1 @ Line# > found
00, $1=0

If Null Progran - Carry clear
D1 points past EOF on file
$0=1, $1=1

If lined not found - Carry clear
DY points past EOF on file
$031, St=0

Error Exit -

None

Calls: NULLP, NXTLIN

Exclusive: A(A),B(R),C(R),D(R),D0,0T,
Inclusive: R(R},B(R),C(R),D(R),D0,01,
Stk lvls: +3

Detail:  NULLP
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USES IMPLEMENTRTION OF '@’ FOR MULTI-STRTEMENT LINES

9.16  ROCHDR - Read Current File header, File length

Category: FILUTL File: JP&SYS::nS

Nane: (S) ROCHOR - Read Current File header, File length
Nave:(S) ROCHD+ - Read Current File header,File length and typ??
Nane: (S) ROHDR1 - Read File header, File length

Purpose:
Read file header, return File length, possibly File type

ry:
ROCHDR: Sets D1 = Start of Current File @ Meader
Assunes:
If P=0; File type read into R2
1f PHO; File type not read into R2
RONDRt: Dt @ Start of File @ header
Assunes:
If P=0; File type read into R2
If P#0; File type not read
RDCHD+: Set D1 = Start of Current File
Explicitly sets P=0
File type will be returned in R2

Exit:
Carry Clear
D1 @ File length of header
A = File length
Current D1 + (R) = Next File in Chain

1f P=0

R2 = File type ’

P is NOT reset; necessary for GETSTC to call RDHDR1
Calling routine nust reset P=0 1f desired.

Calls: Hone

o
RN

presees =Y
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Exclusive: R(RA)
)

PR
Inclusive: A(R),P,R

Stk lvls: 0

Detail:  File Header Format:

File Nane 16 nibbles

File Type 4

Flags 2

Creation Tine 4

Creation Date &

File Chain 5

Inplenentation 8

Progranner flod1fication

06/30/82 P fod1fied Docunentation
0t/04/83 JP Change $9 usage to P=0/PHO

9.17 GETSTC - Get Start/EOF Curr File/check Filetype

Category: FILUTL File: JP&SYS::NS

Name:(S) GETSTC - Get Start/EOF Curr File/check filetype
Nane:(S) GEIST- - Get Start/EOF Curr File/don’t check F1letype
Name: (S) GETST* - Get Start/EOF any file/check Filetype
Nane: GETSTe - Get start/EOF Curr File/Error exit not BASIC
Nane: GETPef - Check protection & get -file start/EOF

Purpose:
GETSTC,GETSTe:
Return first line of BASI(/Binary file & EOF
If P=0
Verify that File 1s BASIC, Error Return if NOT

See GETSTe for Error Exat 1f non BASIC file
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Exclusive: A(A),C{R},D(R),00,D1,P,R2 (if P=0)
Ixclusive: A(R),C(A),D(R),D0,D1,P,R2 (1f P=0)

Stk lvls:  GETSTC,GETPeF,GETSTY,GETSTA,GETSTH: ¢
GETSTe: 2

STe:
Detarl:
Positions to first line of file assuning:
oBSsod = Offset to BASIC start of data, which
1ncludes the pernanent EOL.
Must subtract length of EOL to position @ first line
History:
Date Prograsner fodification
06/3/82 JP Mod1fied docunentation
09/15/82 JP Changed to Error Return, not Exit
01/04/83 JP Changed S9 usage to P=0/PHO

03/01/83 P Added GETPeF entry point

9.18 BASCHK - Verify File Type in R2 is BASIC
Category: FILUTL File: JP&SYS::NS

Nane:(S) BASCHK - Verify File Type in R2 18 BASIC
Nare:(S) BASCHA - Verify File Type in R2 1s BASIC

Purpose:
BASCHK:
Verify that File type 1n R2(R) is BASIC
BASCHA:
Verify that File type 1n A(R) 15 BASIC
Error return 1f not

Entry:

P=0
BASCHK:  R2(R) = File type
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GETPeF:
Check File protection
Error exit 1f file protected
Fall into GETSTC code
Get start/end of BASIC file
Error return 1f non BASIC file

Entry:

GETPeF: Checks file protections
Falls into GETSTC
GETSTC: DY gets set to start of Current file
Sets P=0
file type read into RZ; Check 1f BASIC
Falls 1nto BASCHK
GETST-: D1 gets set to start of Current File
Rssunes P set on entry :
Used for P#O entry -
File type not read into R2, not checked
GETSTA: R @ Start of file :
Assures P value on entry

GETST1: D1 @ File length field of file
R{R) contains file length
If P=0

Checks file type in R2 for BASIC file type

Exit:
If GETPef entry:’
If file protected:
Error Exit to MFERR  (eFPROT)

p=0
DO @ Firet line of file (at initial tEOL)
D = End of file
f = File length

If PKO
Carry Clear
File type NOT 1n R2, file type NOT checked

1f P=0
Fall into BASCHK .
o If BASIC faletype
Larry Clear
R2 = File type
else
Error Return - C(0-4) = eFTYPE

Calls: RDTHDR, RDHOR1, GETPRO (GETPef entry only)
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BASCHA:  R(R) = File type

Ex1t:
P = 0

1f File type = BASIC
Carry Clear
R2(R) = File type
(] * Preserved fron Entry

else
Carry Set
Error Return C(0-4) = efTYPE
R2(A) = File type
R(R) = File type
Calls: None

Exclusive: C,R2
Inclusive: C,R2

Stk lvls:  BASCHK: ©

GETSTe: 2
Deta1l: Thie code nust IMMEDIATELY follow GETSTC
History:
Date Modification
6;/30;;; Jp l_h-:;;;‘ud documentation

03/15/82 Jp
12/17/82  JP

Changed to Error return/not exit
Added BASCHA entry

01/04/83 JP Added P=0 at end, due to GETSTC
03/01/83 Jp Renove GETS-e entry due to NULLP
04/25/83 JP If non BASIC, R2 = filetype

9.19  FCHLBL - Find Label in Current BASIC File
Category: FILUTL File: JPASYS::NS
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Mane:(S) FCHLOL - Find Label in Current BASIC File

Purpose:
Find a label in the current BASIC file
Assures current file 1s BASIC

Entry:
Assunes current file is BASIC
R3 = Label to find
Right justified with trailing blanks

Falls into CONPLA

Exits
P = 0
Carry Clear - Label Found

DO @ EOL preceding line containing Label
Dt @ Line # of line containing Label

Carry Set - Label Not Found 1n Current file

Calls: GETSTC, TKSCNZ, LBLNAR
Uses.......

Exclusive: A,B(R),C,D(R),DO,Dt,R2,P
Inclusive: A,B(R),C,D(R),D0,D1,R2,P

Stk Ivls: 2

Deta1l:
Fall into CONMPLN to conpute LineN after Label found
This code nust INMEDIATELY precede CONPLY

History:
Dats Progranner Rodification
06/30/82 JP fodified docunentation
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01/04/83 JP Renoved S9 usage
03/30/83 SC Rodified docunentation
04/15/83 JP Fixed check for @ (F4)

9.2Y PFINDL - Find Linedl Hithin Progran
Category: FILUTL File: JP&SYS::NS

Nare: (S) PFINDL - Find LineM Within Program
Nare: (S) PFNDZL - Find LineM Within Program
Nane: PFNDL* - Find LineW Within Progran

Purpose:
Find Line# betueen current progran boundary

PFINDL:
P=0
Assunes PRGNST, PRGNEN are current and updated
DO past Line# token
Clears sXUORD (S9) flag to use Conpiled Lined reference
PFNDZL:
P=0
Sane entry as PFINDL
DO past Line# token
Assunes SXWORD (S9) is set so:
H1ll aluays search for Lined
Allous XHORD entry, to search for Line# and not
rely on conpiled lineW address, which nay be bad.
PFNDL*:
P=0
D @ End of range to search for Line#
DO past Line# token
Used by RENURBER

Exit:
4 s 0
Do + D0 on entry (past Line# token)
Carry Set - Line# found
D1 @ Line#
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9,20 (OMWPLW - Conpute Line ¥ uith DO @ line length
Category: FILUTL File: JP&SYS::mS

Narie: COMPLE - Conpute Line W uith DO @ line length
Narie: (S) CPLN1O - Compute Line W with DO anywhere in stnt
Nane: (P15 - Compute Line W with ( anywhere in stnt

Purpose:
Conpute Line # from position urthin statenent

Entry:
ConPLN: DO @ Line length of statement
CPLH10: DO @ anyuhere uithin statenent
CPLM1S: C @ anyuhere within statenent

Exit:
Carry Clear => Line # found
P =0

01 @ Line ¥

0o @ EOL preceding the Line# (DO=01-2)
Carry set => The 1nput pointer is not pointing at

current file,

Calls: GETST-,

Exclusiver A(RAY,B(R),C(A),D(R),00,01
Inclusive: R(R),B(R),C{(R),D(R),D0,D1

Stk lvls: 2

Note: This routine will not check file type, it assumes the
current file 1s type BASIC.

Detail: Do not call this routine 1f specified address 1s
at 1nitial tEOL. TIf at lou nib of initial tEQL
uill return uith carry set; 1f at high nib of
1nitial tEOL m1ll not uork properly - found in
code review (S.4.)

History:
Date Progranner flodification
06/3/82 JP Rodified documentation

9-25

HP-71 Softuare IDS - Entry Point and Poll Interfaces
File Ut1lities

Reference to LineW (entry DO) is “compiled"
Relative address to lineH 1s filled in

Carry Clear - Line# not found
Calls: SCOPCK, ISRAR?

Exclusive: RA(R),B(R),C(R),D(R),D1,DO,
sXHORD (S9-PFINDL/PFNDZL only)

Inclusive: R,B(R},C(R),D(R),D1,D0,
$XUORD(SI-PF INDL/PFNDZL only)

Stk lvls: 2

NOTE:
This routine will search betueen PRGHST & PRGHEN only
if PFINDL or PFNDLZ 1s called,

PFNDZL w1ll aluays search for LineM (if sXWORD set)

PFNDL* uses D(A) for boundary

Detarl:
If not ¥NORD entry:
It wi1ll look at the conpiled address field follouing
the line nunber first.
If the conpiled field is non-zero
Conpute the address of the Lined
else :
Searth the entire progran
Write the conpiled address to RAN if Line# found

Nistory:

Date Progranner Hodification
06/30/82 JP Nodif1ed/Rdded Docurentation
02/04/83  JP " ISRAN?T call uses all of A
02/22/83° JP Added PFNDZL entry added
02/22/83 JP Added $9 (sXUORD) usage
03/08/83 JP If not running; aluaxl search
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9.22 NLLP - Null Program Check
Category: FILUTL File: JP&SYS::N$

Nane:(S) NULLP - WNull Progran Check

Purpose:
Check 1f current BASIC program 1s MULL
Position to First line | EOF

Entry:
File type u1ll be checked if P=0
1f P=0: File Type 15 returned in R2 (from GETST-}
If PHO: File Type uill not be returmed, nor cheched.

Rssunes: Length to data = Length to data of
BASIC/ Binary file
Assunes File type = BASIC or Binary or file uith sane
structure

Exat:

Carry Set - Null progran
Carry Clear - not Null progran

P 20
D1 = First line of File (@ EOF)
b = End of progran

Fron GETST-
A = File Length
R2 = File Type (1f P=0 on entry)
00 = first line of File
Calls: GETST-
Uses.......

Inclusive: A(R),C(A),P,DO,D
Exclusive: A(R),C(R), D(R) P 00,01,R2 (If P=0 on entry)

Sth lvls: 2
Detail: Get start and end of current file (GETST-)
Move First Line of file pointer to DI

If file lengtl Offset to BASIC start of data
RINYES ?NULL progran)
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Exclusave: A,B(R),B(S),C,D(R),D0,01,R2
CHAIN*: D1 1% preserved

Stk lvls: 2
History:

ngranner Rodification
06/30/82 Jp ;I;;xhed doc;nentauon
01/17/83  S.H. Updated/Expanded documentation

9.24 FILCRD - Copy File To Card
Category: FILUTL File: MHRCD::NS

Nane:(S) FILCRD - Copy File To Card

Purpose:
Copy File fron menory to card.

Entry:

C{R] points to start of file header.

R1 contains nane to be used on card. Zerces if no
nane specified (use nane of file},

S8=1 if private card requested.

Exat:
Returns if urite corpleted.
NXTSTR if write aborted.
Error exits:

Calls: ALIGN, BLANKC, CHKSUM, CAPTIR, CR??, CRDOFF,
CSLUS, D1+13B, D1+218, D1+298, DAYYRD, FNDPRT,
FRONDT, FTYPFM, INPFLD, IOAL36, LCTRKS, MAXTRK,
POLL, PREPDT, PREPHD, R1TODO, RCO1, RD8SV,
RDSOC, RDYTRK, READCS, RERDFL, RTODP, STO1,
STDRG?, TOCARD, TODY, TRKDON, VFYCRD, WRITH+,
WRIT8S, HRITE, WRITFL, WRASG, WRT2-O, YnDDAY,
asluS, asrub, crlfnd, csru5, fpoll, idiva,
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Null Progran File Length = Offset BASIC start of data

History:

Date Progranner flodification
06/3/82 JP Nodified docunentation
01/04/83 P Renove S9 usage
03/01/83  JP Renoved Harduire Error Exit

9.23 CHAIN+ - C(hain Subprograns, labels, DEF FNs
Category: FILUTL File: JP&SYS::MS

Nane:(S) CHRIN+ - Chain Subprograns, Labels, DEF Fis
Nare: (S) CHAIN- - Chain Subprograns, labels, DEF Fis
Nane: CHRIN* - Chain Subprograns, Labels, DEF Fis

Purpose:
Chain all Sub- program in a file
Chain all Labels in a file
Chain all Def Fls in a file

Entry:
P = 0 )
fAssunes Current f1le 18 BASIC

CHAIN+:  Chain Current File
CHAIN-: R @ Start of file to chain
CHAIN*: Dt @ Sub-link of file
D @ End of file
Exit:
=0
D(A) = End of file
D1 @ Sub-link of file

Error Ex1t - af file not in RAN
eFACCS - " Illegal Access”

Calls: FNDDO+ (FINDR), ISRAN?
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noscrl.
Uses.......

A,8,C,0,P,00,01,ST,RO-R4,

SNAPBF, SAVSTK, SCRTCH, B levels in RSTKBF.
Stk lvls: 4
Detaal:

Card format chosen for conpatibility uith HP-75,
Card 1s divaded into four fields, each preceded by &
harduare recognized flag and folloued by a zero byte.
Fields are separated by a 66 ttfc (timetrack flux
change) gap. fields are as follous:

== Start-of-Card: recorded at factory uhen tiretrack
1s recorded.

SOC narker: "HP" (2)

fornat: “Cv" (2)

s1ze: # bytes available after urite-protect Field
(specific to Corvallis format) (2)
for 10" cards: 280 (=700 base 10)

(reserved): 0000 (2)

=== Hrite-protect: 4-byte field:
0000 for urite-enabled cards. \ (2)
FFFF for urite-protected cards, /
(reserved): 0000 (2)
padding added by HP-75 (1)

====  Data Header: identifies file, contains security
information.

X 1dentifies Fields which diffFer betueen WP-71 and
HP-75 fornat, HP-75 format is only used
for LIFT (text) files.

% 0: sub-fornat (1): 00 For LIf1 file (HP-75 subfornat)
01 for HP-71 files (HP-71 subfnt)

tracké (1)

# of tracks in set (1)

# bytes in thas track (2)

N bytes in file (2)

file type (2): HP-75 filetype (HP-75 lubfomn)
LIF filetype (HP-71 subfornat)

9: creation date (4): hex seconds since start of

century,

N WA =

13: file nane (8)
% 21: passuord (4): blanks for LIF1 filetype {HP-75)
1mplenentation {4): (HP-71 subformat)
25: narker (2): checksun of entare file, including
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file header.
27: partial statenent status (1)
28: st (2)
0: s2 {2)

32: data checksun (2): 2-byte checksun of data field.
34: header checksun (1): 2-byte sun of header field,
folded to one byte without
uraparound carry.
35: (reserved) (1)
padding added by HP-75 (2)

File headers for the tuo subformats differ only in
bytes 0, 7-8 and 21-24.

=x=z  Data: 650 bytes
padding added by HP-75 (3)

All files except LIF1 will use LIf filetype 1n the
filetype. For the curious anong you, WP-7§
filetypes consist of tuo bytes:

high order byte: 00=HP-75 systen file
?772HP-75 text file
?73lP-75 basic file
??zHP-75 appointnent file
77=HP-75 lex file
772HP-75 keds file
“I*=LIF

lou order byte: HP-75 attribute byte. Identifies
file capabilities. bit nasks as defined by
HP-75 are:
80zin ron
40=file runnable
20=file editable
10=f1le listable
08=zf1le purgable
043file copyable
02=standard lined file
Ot=token file
two inportant bat nasks are:
WM=private file
7€adata file for printi/readd

WP-75 documentation identifies sone basic file
types:

0062=calculator file

0000=systen file

9-32

HP-71 Softuare IDS - Entry Point and Poll Interfaces
File Utalities

1/0buffer.

Perforn checksun of entire file for “marker" byte--byte
which uniquely 1dentafies card set. Write to
header I/0buffer,

Conpute # tracks in card set. Urite to header
I/0buffer.

3: Read track# and naxtrack# fron header I/0buffer.
Deallocate buffer and return 1f track# > naxtrackd.

Conpute trksize. Write to header I/0buffer.

Conpute checksun of this track. Hrite to header
I1/0buffer.

Write O's to partial card recovery fields (since
recovery 1s not 1nplenented).

Conpute header checksun. Write to header 1/0buf fer.

Perforn HCRD poll.

4: Prompt "lirt: Align then ENDLN" and uart for ENDLINE or
ATIN or f-ATTN or taneout.

1f ATTN or f-ATTN or tineout then abort.

Prompt “Pull xxx of xxx".

{card nou starts noving.}

Verify start-of -card (S0C) field. If urong then
eUNKCD and goto 4.

Read urite-protect field. If not 0’s then ePROTD and
goto 4,

Suitch to urite mode. Write 16 nibbles of 0's.

Hrite BREAK to card.

Write header 1/0buffer to card.

Write 16 nibbles of 0's to card.

Write BREAK to card.

lrite data f1eld to card, padding with 0's as necessary
for text files.

Turn of f card reader.

5: Pronpt "Vfy: Align then ENOLN" and wait for ENDLN.

Prompt “Pull xxx of xxx",

verify SOC field. If fail, eUNKCD and goto 5.

Skip urite-protect field.

Verify header field. If error, eVFYER and goto 4.

Verify data field. If error, eVFYER and goto 4.

Turn of f card reader.

Update file pointer and increnent trackd. Goto 3.

History:
Date Progranner Rodification
07/12/82 WA "Rdded docunentation
02/25/83 WA Updated “CALLS" section
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O13E=text file
027E=basic file
030C=appointrent file
050C=alpd fild
0008=diagnostic file

Function of scratch registers in card urite:
RO=scratch
Rt[{R)=file pointer
R1[9-5]=anount of zero-padding at end of file in bytes
{used to bring LIF1 to sector boundary).
R2:=pointer to I/0buffer containing header
4

function of status bats:
S1: Used by Verify to suppress DATA ERROR in read fron
FIFO.

$2: Indicate ue are on last track of card set.

Algorithn:
Check for presence of card reader; eDV(NF if absent.
Allocate I/0 buffer for building header; eMEN if
no roon for buffer.
Fetch filetype from file. If not copying to PCRD then

goto 2.

Search for filetype in filetype table. If found then
goto 1. .

If filetype not in standard range then goto 2.

Set privacy bit in filetype. Goto 2.

1: If there ars < J entries in filetype table for this
filetype then goto 2.
Read third entry (private) fron filetype table.
2: Store filetype in card header 1/0buffer,

Store passed destfile nane in header I/Obuffer.

Compute tine (seconds since start of century) and store
in header I/Obuffer.

If ue are uriting out LIF1 filetype then urite HP-75
LIF1 filetype to filetype field and 00 to subformat
field, else urite 01 to subformat field.

Hrite 01 to trackW field in header I/Obuffer,

1f copycode=8 then poll for somebody to copy card;
eFYPE 1f not handled.

Conpute file length in bytes: (chain length-5}/2 if
copycode#1, (chain length-13)/2 1f copycode = 1;
rounded up to byte. If > FFFF bytes then eF2BIG.

If filetype = LIF1 then pad file length up to sector
boundary (256 bytes).

Hrite file length to header I/Obuffer.

Compute inplementation field, urite to header
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9,25 (ROFIL - fopy Card Into RAN
Category: FILUTL File: NN&CD::NS

Nare: (S) CROFIL - Copy Card Into RAN

Purpose:
Copy a file fron card into nermory.

Entry:

R3 = nane of file to look for on card (zerces if not
spec1fied).

R2 = name of file to be used in RAN after it is read
1n (zeroes if not specified).

Exat:
Returns 1f successful.
R2[R)=pointer to file header of file just read in.
If read fails, this code perforns an error exit and
does NOT return.

Calls: ASRWA, CHKSUM, CLRALL, CMPALL, CRPERT,

CR??, CRDFAB, CRDOFF, CREATF, DONIBC, D1+138,
D14298, FILEF, FNDCLR, HDRHDR, IORL36, LAKEYS,
LC2TRK, NMAKHDR, MENMCKL, NOVEDI, NOLOMP, OFFSET,
PLLCRD, R1DO37, R1T0DO, RALIGN, RDSOC, RDYIRK,
READZS, “READCS, READFL, RTODP, RWERR, SETBIT,
SWPBYT, TRKDON, WRNSG, aslu5, asruS, crlfnd,
csrS, fpoll, idiva, nvment, noscrl.

EXITS through BUFDAL.

Uses.......
,8,C,0,P,00,01,R0-R3, ST, SCRICH, SNARPBF,
8 or so levels in RSTKBF.
Stk lvls:  §
) -
Detarl:

Creates an I/0buffer for the card header and then
creates the biggest possible file 1n the available
merory. Setting aside as nany nibbles at the end as
are necessary to maintain a tracks-read bitnap, reads
the card 1nto the file and then collapses the file to
the proper size af ter the read.
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Register usage in (ROFIL routine:

R1[4-0)=address of data area in file (past header).
[9-5]):=anount of available memory in data area.
[14-10]=s12¢ of bitnap.

R2zpointer to header.

fAlgorithn:

Perforn MENCHK on (s12e of file header) + (size of card
header 1/0buffer) ¢ (leeway); eMERM if failure.

Conpute renaining space (B=C-B).

Add headersize for full file size (C=B+HDRSIZ).

Create file {this creates the biggest allouable file,
Hith R1 pointing at start of file header}.

Write filename passed in R2 to file header.

lero out filetype field in file header.

Hold address-of-file-data-area and size of file-
Without-header 1n RO[9-5] and RO[R], respectively.
Deternine s1ze of bitrnap needed { (¥nibs in file datd

area)/(#n1bs 1n four tracks) + 1 }.
Ri[A]=address of file data area {past header},
R1{9-5]=(s1ze of data area) - (size of bitnap)
{eMEN 1f subtraction generates carry},
Rl[ll-l)O]:uze of bitnap {located at end of data
area),

read * 2.
If track will not fit in available merory, error out
With eNEM.
3: If D=0 goto 4.
Read 8 nibs fron FIFD.
Write at B0
Increnent DO,
Goto 3.
4: If there is no partial read goto §.
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Chain through LIF1 file looking for last record {FFFF}.
If found ?hle not corrupt}, use smaller chain len.

Stash 1nplenentation field 1n R3.)

If copy code = ¢, then implenentation field{R] is the
actual file length; add 5 for chain len.

{ We now have the file chain len--either fron card
header, looking at LIFt chain or inp field}.

Nrite file chain len to chain len field in file hdr.

Conpress file to proper length.

If copy code:1, retrieve inplemantation field; insert
1nto file after chain length; modify chain length.

Send (R-LF to display.

Return.
History:

Date Progranner Modification
orume W Rdded docunentation
02/25/83 NN Updated "CALLS" section

9.26  USTRFX - Write a String to a DATA File
Category: FILUTL File: SCEDRT::MS

Nare:(S) WSTRFX - Hrite a String to a DATR File

Purpose: Urite a string to the fixed length data file
If the file 1s 1n an external nass memory device,
data uill be uritten to its I/0 buffer first. Hhen
the 1/0 buffer is full or the file is closed, the
cont:nt of the I/0 buffer uill be uritten back to
the file.

Entry: R = string length in bytes

B = % of bytes left in current record

RO(R)= Current file pointer

RO(15,14)=Current byte ptr in file 1/0 buffer
R1z record length in bytes

D1 @ past the string { String is stored backuard)
STATD1 Contains FIB entry address
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Perforn partial read.
Write at BO.
§: Turn off card reader.
Conpute checksun of data just read.
Cornpare to checksum in header; if not match eRWERR ang
goto 6.
Set bit corresponding to current tri in bitmap.
R4[S]="F* {indicate RERD has occurred}.
6: If filenane 1n file header = 0, copy name fron card
header I/0buffer.
Search for filenane in file chain.
If address found # address of this file then error out
with eFEXST.
If filetype in file header <> 0 goto 7,
Conpute filetype and security based on filetype in
cord header I/0buffer (HDRHDR),
If filetype unrecognized and not standard range then
error out uith efTYPE.
If filetype unrecognized and standard range and privat
then error out uith eFPROT. .
Write unencoded filetype and flags to file header.
Read filenane fron file header.
If filenane © “keys " then goto 7.
If unencoded filetype <> =fKEY then error out mith
eFTYPE.
7: Check if whole card set fits. If not
then error out uith ehEN.
Conpute nax tridl.
Urite max trid to card header I/Sbuffer,
If R4[SJ<20 then send “Trk #xxx done" to display.
Find first unread tri® (FNDCLR in bitmap).
If next trikM > nax trkM then goto 8.
Send RERD alignnent nessage to display.
If abort, deallocate file and exit through RTNRBT.
Read SOC and WPROT; goto 6 if error, .
{ Nou we will copy the card header to the card header
I/0Obuffer, selectively conparing nibbles as we go.
If a read error occurs; goto 6. If a compare error
occurs, give eNOTST warning and goto 6.}
Copy card header to card header I/0buffer, conparing
bytes 0, 5-26,5 {lomib of byte 26).
Conpare header checksun with value on card. Hamn with
eRUERR 1f not match and goto 6.
Goto 2.
8: { Rt this point, C[R) contains the length of the data‘
area).
C{R])=C[R)+S {compute file chain length}.
If faletype <> LIFt then goto 9
{ File length on card 1s a nultiple of one sector,
which 1n general pads the LIFY1 file a uhole bunch.
We seek to crunch the file doun to 1ts proper size.}
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Clear all bits in bitmap.
Create card header 1/0buffer.
R2[A}=pointer to buffer area {past header}.
1: Send RERD alignment message to display; CROFRS, RTNRBT
1f abort indicated by RALIGN.
Send PULL CRRD nessage to display.
R4[$)=0 {indicate read has not occurred}.
Read SOC and WPROT {(RDSOC); goto 1 if error.
Set FLGSRY.
Read card header into card header I/0buffer (MRKHDR):
goto 1 1f error.
Read filenane passed from file header. If nonzero and
doesn’ t natch filename on card; elRGNM and goto 1.
{He have now deternined the card header; hence
filesize, nane, etc. There is no turning back.}
2: Set FLGSRV.
Conpute offset for this trk based on tri# (OFFSET).
D[R)=Hfull {8-nibble} FIFD reads; D[S}:=s1ze of partial
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§9 = 0 if ser1al access
1 1f randon access
$10 = 0 1f internal file
= 1 1f external file{urite file I/0 buffer)
It 15 assuned that there 1s enough roon left in the
file.
If the string 1s too long to fit into the current
record and 1t is a serial access, the string will be
broken doun into smaller logical units.

Exit: Carry set => Randon access crossing record boundary
Carry clear => Done successfully
RO(15,14) & RO(R) will be mamtained
Calls: DO+2WR, WRBYTC
Uses: A,B,C,D0,RO, ST{4-0)

Stk lvls: 1 if internal file
4 1f external file (uhen flush file buffer)

9.27 UWRTSTR - Mrite a string to an open TEXT file
Category: FILUTL File: SCADAT::n$

Nane:(S) WRTSTR - MWrite a string to an open TEXT file

Purpose;
Hrite & string on stack to an_open TEXT file.

The string uill be uritten out as:

| Length | String | Pad|

2 bytes n bytes A bytes

The pad 15 not included 1n the length and 1t uill be
there only 1f the string length 1s an odd number.

Entry:

01 @ string length(2 nibs past the string header on
nath stack).
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RO = Current file pointer

$6 =1 If length odd

STATPY = Entry address in fIB

It 1s assuned that there 1s enough roon left in the
file to store the string.

Exat:
RO(A) w1ll be updated
The string 1s popped and the AVRENE is update.
Current position 1n FIB wuill be updated too.

Calls: DROPST,URBYTC, UPCPOS, URTEOF , BACK2B, SETURT

Uses.......
Inclusive: A,B,L,00,01,5T(4-0) ”?

Stk 1vis:
Internal file: 2
External file: 4
History:
Date Progratiner Rodafication
sC lkirote
11/05/83 BS Updated docunentation

9.28 WRINUN - Hrite a Nunber to DATR or SDATA file.
Category: FILUTL File: SC&DAT::NS

Narte: {S) MRTNUR - Lrite a Nunber to DATA or SOATA file.

Purpose: MWrite a nunber fron nath stack to a file of type
DATA or SORTA.

A nunber will always be uritten out as a real{8 bytes):

| no,M1} n2,n3] M, NS| n6,n7| ng,ng(n10,n11y E0,NS| €1,E21
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Exit: A(R) = The tuo bytes read fron the file
DO @ past the tuo length bytes
The file pointer in the FIB 1s not updated. Houever,
1f the string length is read from the I/0 buffer,
there is a possibility that the I/0 bufffer 1s
overf loued and the next sector is read into the 1/0
buffer. In this case, 1f want to back up the DO by
tuo bytes, call the routine BACK2B.

Calls: RDBYIA
Uses: R, C, DO

Stk lvls: ]

9.30 ADBYTA - Read Byte Fron an Opened File Into A
Category: FIWTL File: SCADAT::N§

Nane: (S) RDBYTR - Read Byte Fron an Opened File Into A
Nane:(S) DO+2RD - MNove file pointerdcheck buffer overflou

Purpose: Read a byte fron an file into A-reg.
Reading a byte fron memory can be easily done by one
instruction "A=DATQ B*. But if the byte is read from
an 1/0 buffer, then the possibility of overflouing
the 1/0 buffer should be considered. This routine
takes care of this problem automatically.

Entry: DO @ current file pointer{abs.addr. 1f file 1n RAN
or RON, absolute addr @ file 1/0 buffer 1f file in
external device)

RO(15,14) = Current byte position in the file 1/0
buffer 1f the file 1s in external device
STNTO contains FIB entry address
$10 = 0 1f file 1s 1n RAM or RON.
=1 1f file 15 1n an external nass nenory device,

Ex1t:  R(B) = The byte
DO past the byte.
RO[15,14] is updated.
Current position in fIB uill be updated 1f need to
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Entry: A= the nunber {internal fornm)
$10 = 0 if the file 1s in merory.
= 1 1f the file is in an ext. nass menory device.
DO @ Current file pointer
If the file is in memory, DO is directly pointing
at the file,
If the file 1s 1n an external nass nerory device,
00 1s pointing at the I/0 buffer of the file and
R0(15,14) = Byte pointer of the file 1/0 buFfer
D1 @ Top of stack
Exit: D1 will drop 16(01=D1-16) and stored to NTHSTK
DO Past the nunber

Used: A,B,C,00,D1

Detail: The number will be formatted and written on the math
stack first, and then it will be uritten out to the
file or 1/0 buffer one byte at a tine. If is uritten
to an 1/0 buffer, when the buffer gets full, this
routine will POLL the HP-IL RON to dump the buffer to
the device and read 1n the next buffer.

9,29 ROWAS - Read String Length from a TEXT File.
Category: FILUTL File: SCEDAT::AS

Narte: (S) RDLNAS - Read String Length from a TEXT File.
Nane: ROLNFX - Read String Length from a DATA File.

Purpose: RDLHAS - Read string length fron a LIF) file
RDLNFX - Read string length from the fixed length
file.

Entry: DO @ current file pointer, absolute addr if file
1n RAN/RON, absolute address in file 1/0 buffer
1f file is in external device.

RO{15,14) = current position 1n file I/0 buffer if
file 1s 1n external device.
SINTDY contains FID entry address
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read 1n next sector fron the external file.
Calls: DO+2RD, POLL(pRDNBF)

Uses:
Internal file: Nothin
External file: A(14,5}, B(15,5), C, 00, RO, ST{4-0)

Stk lvls:
Internal file: 0
External file: 3

9.31  UHRBYTC - Mrite Byte to an Opened File Fron C
Category: FILUTL File: SCADAT::nS

Narme: {S) WRBYTC - Write Byte to an Opened File Fron (
Nare: WRBYID - Write a Byte to an Opened File

Purpose: lirite a byte to a file 1n RAN/ROR or to a file 1/0
buffer if the file is 1n external device

Entry: DO @ current file pointer(absolute addr 1f file 1n
RAN/RON, absolute @ file I/0 buffer if file is in
external device.

®0(15,14) = Current byte position 1in file I/0 buffer
1f the file 1s 1n an external device.
$10 = 0 if the file 15 an internal file
1 1f the file 1s an external file

The byte to urite

HRBYTC: C(B) =
1 @ The byte to urite to the byte to be uritten

WRBYTD: D

Exit: DO past the source byte, ’
For an external file:
RO(15,14) u1ll be updated.
If overflou the 1/0 buffer, current buffer will be
uritten back to the file, next sector uill be read
into the 1/0 buffer, current position 1n FIB will be
updated.
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WRBYTD: D1 past the byte
Calls: DO+2uR, POLL(pROMEF)

Uses:
Internal file: 01
External file: A(14,5), B(15,5), C, Do, RO,ST{4-0]

Stk lvls;
Internal file: ©
External file: 3 if have to flush the 1/0 buffer.

8.32 BACK1B - Back up the File Pointer by 1 Byte
Category: FILUTL File: SC&DAT::MS

Nane:(S) BACK1B - Back up the File Pointer by 1 Byte
Nane:(S) BRCK2B - Back up the File Pointer by 2 Bytes
Nane:(S) BACKIB - Back up the File Pointer by ) Bytes

Purpose: Sets the current position field of the file's FIB
back the specified nunber of bytes. If the neu
position falls in the previous sector, it is read
into the file's I/0 buffer.

Entry: Pz 0
RO(15,14) = Current byte pointer in the buf fer
RO(4,0) = Current absolute address in the buffer
$10 = 0 - Internal file
1 - External file
STHTDY contains file FIB address
Exit: P =0
Calls: POLL(pRDCBF)
Uses: A,B,C,D0,P

Stk lvls: 0 - internal file
4 - external file (1f has to back up)
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Nane:(S) GIPTRS - Get File Pointers fron FIB
Nawe:(S) GTPTRX - Get File Pointers from FIB

Purpose: Get all the file & FIB pointers into CPU registers

Entry: STHTD1(4-0) = Entry address in FIB
GTPTRX: Should clear $9 & 510 on entry

Exat: = Copy code of the file

= # of bytes to end of file

= Device type

RO(A)= Current position {absolute address)
RO(15:14) = Relative position 1n buffer if external
Rl = Record length 1n bytes

$9 = 0 1f serial acces
= 1 1f randon access
$10 = 0 1f nainfrane RAN/RON file
= 11f 1s an external file
$11 = 1 1f Independent RAM
= 0 if not IRAR
GIPTRX:

The difference betueen the tuo entry points is that in
order to deternine uhether 1t 1s a serial or randon
access.
The GTPTRS entry u1ll go back to the beginning of the
statenent to check 1f the record nunber is specified.
But the GTPTRX entry uill not do so, therefore the S9
u1ll not be changed by the GTPTRX entry.

Calls: I/0FND

Stk Ivls: 2

Used A,B,C,0,D0, S9-1t

9.35 FIYPFH - Lodk Up File Type Given Type Nunber
Category: FILUTL File: SCAFIL::NS

Nane:(S) FIYPF# - Look Up File Type Given Type Nurber
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9.33 UPCPOS - Update FIB Current Position
Category: FILUTL File: SCROAT::NAS

Nane:(S) UPCPOS - Update FIB Current Position
Purpose: Update current position in FIB

Entry: DO = Current file pointer or buffer pointer
RO(15,14)= Byte pointer 1n buffer 1f external file
R1{R) = Record length if fixed length data file
$9 = 1 for IRAN
$10 = 0/t for internal/external file
$11 = 0/1 for serial/randon access
STHID1 = Entry address in FIB

Exit: Update current position in FIB
The DO on entry is saved in R0(4,0)
If 1s DAIR file (copy code = 1) :
Earry set => The file pointer 18 at the beginnin

R(R) Nunber of bytes left in current record.
B(R) = Byte position in current record.
Calls: 10IV

Used: A,B,C,00,R0,P (B 15 used only for DATR file)
Stk lvls: 1

GIPTRS - Get File Pointers from FIB
Category: FILUTL File: SC&DART::MS
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Nane: FIYPFD - Look Up File Ty;;e Given Type Nunber

Purpose: Searches the mainfrane and LEX File type tables for
a given file type nunber.
A pFTYPE poll 15 1ssued to search file type table in
external LEX file if the mainFrane file type table
does not contain the file type.

Entry:
FTYPFN:
R(R) File type # (high nib = 0)
FTYPFD
D1 pts to file type #
Exit:

01 preserved
RO = D1 entry state.
Carry set => ((R) and B(R) point to start of entry
B(S)=position of file typeN within
entry (1 = first filetype, etc.)
A(R) = F)le type nunber
Carry clear =» not found
Calls:  POLL, FTBSCH
Uses:
Exclusive: f(R), C, RO
Inclusive: A(R),B(S),B(R),C, RO

Stk Lvls: 2

5.36 FTBSCH - Search a File Type Table by Type Nunber
Category: FILUTL File: SC&FIL::MS

Nane: (S) FIBSCH - Search a File Type Table by Type Nunber
Purpose: Searches file type table by file type number.

Category: FILUTL
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Entry: A(R) = file type to search for (high nib = 0) Purpose: Find the FIB entry address for a given channel ¥
D1 points at start of table

Entry:  R(B) = Channel ¥
Exit: A(f) = entry state
Carry set => B(R) = pointer points to start of EX1t: D1 & A = FIB entry address of the file

entry STRTD1 = FIB entry address of the file

B(S) = position of filetype ¥ mithin
entry Calls: FOCHN, FFIBM

Carry clear > not found
Used: R,B,C,D1,RO

Uses:
Inclusive: B(S),B(R),C(S).C(R),D1 Stk lvls: +2
Calls: None

Stk lvis: ©

9.40 CRFSUB - Create a File in Mainframe

Category: FIWTL File: SC&FIL::NS
9.37 FASCFD - Look Up File Type Given Type Nane

Category: FILUTL File: SCBFIL::NS
Nane: (RFSUB - Create a File in Nainframe

| Nane; (S) CRFSB- - Create a File in Mainfrane
i Mane:(S) FRSCFD - Look Up File Type Given Typa Nane Purpose: Create a file in mainfrane
| Purpose: Search the mainfrane and LEX file type tables for a ERTRY:
given file type nunber. A pFASCH poll 18 issuved to =0
search the LEX file type table if the mainfrane STATRO = FILE N
file type table does not contain the file type. STNTRY(4) = DE VICE TYPE
STATR1(8-7) = PORT #
Entry: D1 points at the beginning of the file type nane STATRI(15) = FILE COPY CODE FROM FILE TYPE TRABLE
which is up to five characters mith trailing S-R1-0(13-10) = FILE TYPE
blanks. R1 = RDDRESS OF FILE HERDER ALREADY CRERTED BY
: CRERTF. FILE NRNE, COPY CODE, AWD FILE
Exit: D1 past the given file type nane. TYPE WILL BE FILLED IN.
Pz 0
Carry set => A(3-0) = file type nunber EXIT: FILE HERDER ALL BEEN PROPERLY FILLED
Carry clear => File type not found. R = FILE CHAIN LENGTH
C(R) = O
Calls: POLL, FILEP!, FRASCH, D1 @ PAST THE FILE CHRIN LENGTH FIELD
D @ 'S-R1-3 (COPY CODE)
Uses: A,8,C,R3, S10 Ll = RADDRESS OF FILE HEADER
4 = 0
Stk lvls: 3
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Calls: CREATF, A-RULT

USES:
Inclusive: R(R),C,D0,D1
Stk lvls: ©
9.38 REWIND - Reuind Open File
. Category: FIWTL File: SCAFIL::NS
Marte: (S) REWIND - Rewind Open File
9.41 (RTF - Create File 1n NAIN, PORT, or HPIL
Purpose: Set the current position in the FIB to start of
of data in a file. Category: FILUTL File: SCAFIL::MS
Entry:
(] = FIB entry address of the file
Nane: (S) CRTF - Create F1le 1n MAIN, PORT, or HPIL
Exit:
A(B) = FIB & of the file Purpose:
STHTD1 = FIB entry address of the file Create a file of arbitrary type in memory or on an
Carry set => successful extemal device.
Never returns if HP-IL error happens, exit to MFERR,
Entry:
Calis:  STFPIR R ¢ First 8 chars of file nane
D(S) = FIB device code
Uses: R, B, C, D, D1, DO, S10, STATD1, SA-0 D{R) = FIB device address:
D(B) = Portk and Extender# for PORY
Stk lvls: 1 - internal file D(X) = Device address for HPIL device
4 - externa] file P 0

=
RO * last two chars of file nane if HPIL device

RI(R) File type (high mb = 0)
R2(R) First paraneter for create:
Create  Fornat  Meaning of This :
Code Inplied Paraneter
0 Standard Data length in nibs
9.39 FIBADR - Find FIB entry address for a channel 1 OATA Nusber of records {can

be 0 if Aot HPIL)
SDRTA Nusiber of records (can

be 0 1f not HPIL)
Vbl Rec  Nutber of bytes in file
oeEn Unknoun; poll for len

Category: FILUTL File: SC&FIL::MS

ol A

Nane: (S) FIBRDR - find FIB entry address for a channel
Nane:(S) FIBAD~ - Find FIB entry address for a channel R2(9:5)= fddress of data in RAN/ROM to copy to the
neuly created file (none 1f zero)
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R3(R) = Second paraneter for create:

Create Fornat Neaning of This

Code Inplied Paraneter
] Standard (Ignored)
1 DATA Record length in bytes

. (256 default)
2 SDATA (Ignored; set to 8)
q Vbl Rec  (Ignored)
8 OEn Unknoun; poll for len

Exit:

P =0

R2(R) = File length 1n nibbles (chain length)

R3(R) = Entry state (updated 1f default condition)

Carry set:

C(R) = Error code:

“Not Inplenented”
Carry clear:
B(S) = File device code
(X) = Device address

R1 = RAddress of file header if file 1n memory

D1 @ Start of data if file 1s 1n merory
Calls: SVFPSC, SYFTYP,POLL, A-NULT,CRETF+,CRFSB-, INITHF i
Uses..

Exclu
Inclunlve R—D

Stk

1 R,B(5,8),C,D(5),00,01, RI1,R2
"D1.RO-R4, STHTRO, STHTRY,
SCRTCH, $11-50

Ivis: 6 - If file created on plug-1n, else §

NOTE: -

This routine can only create BASIC, TEXT, and 41C data
in nenory at the monment.

Algorithn:

Hist

Save auay f1le spec and file type info
Conpute data length fron parameters
Conpute and add on subheader length
If device 15 not NAIN then

Error ex1t for nou (not implemented)
Create file header in nemory
F11l 1n nane, etc.
Initialize f1le according to create code

ory:

Date Progranner Rodification
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OPENF-:  STHIRO & STNIRY has the 1infornation as the entry

condition specified by the WRTFIB routin.
R2 = 0 1f R2/R3 device assignment info not
present
Device assignnent info from FSPECx.
Device assignnent info from FSPECx unless
R2 =

R3

Ex1t:

P = 0
Carry set => Done wc:‘essfully
A(B) = Flbm of file
Rt = the new entry address 1n FIB
$10 = Set if file has 1/0 buffer
STATDt = FIB address of file
STHTRO, STATR1 set to exit conditions of WRTFIB
The fIB entry filled uith proper infornation
Carry clear => Error
C(3-0) = Error code
File already opened
FIB full
Insufficient nemory
Unrecognized file type

Calls: FSPECx, POLL, FINDF, DATSTR, I/OFND

Uses:
Inclusive: R,8,C,0,D0,D1,R0,R1,STHTRO, STHTRY, $10

Stk lvls: 6 at least (FSPECx takes 5, pFINDf requires 6)

Note:

This routine falls into KRTFIB to urite the file
infornation 1n the FIB.

9.43 URTFIB - Write File Infornation to FIB

Nane:

Category: FILUTL File: SC&FIL::NS

(S) HRTFIB - MWrite File Information to FIB

Purpose: lrite file infornation into File Infornation Buffer

9-54

HP-71 Softuare IDS - Entry Point and Poll Interfaces

File Ut

09/24/82 SC

07/21/82 N

07

06

9.42

1lities

Add code to create and 1nitialize
file 1n HP-IL device.

POLL to create OEM file and the
POLL handler has to do 1t all.
fodified entry condition locations
Added field (R2(9:5)) for address
of data to copy to the file after
creation; nodified exit code to
use DO 1nstead of D1 to get stated
exit conditions; changed R2 exit
conditions

Wrote fron looking at code for
CREATE execute and CRBAS (create
BRSIC). Needed for TRANSFORM.

/13/82 N2

f01/82 FH

OPENF - Open File
Category: FILUTL File: SC&FIL::NS

Nane:(S) OPENF - Open File
Nane: OPENF- - Open File
Nane: OPENF* - (Qpen File
Nane: OPNF+ - Open File
Purpose: Open a neu file in the FIB
Entry:
All: P = 0
OPENF: DO points at file spec. in the BASIC statement
OPENF%: A, D(S), D(R), RO set up as on exat from FSPECx
R2 = 0 1f R2/R3 device assignnent info not
present
= Device assignnent info fromw FSPECx.
R3 = Device assignnent info fron FSPECx unless

0P

NF+: D1 points at start of file header in nenory

HP-71 Software IDS - Entry Point and Poll Interfaces
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fntry:

EXIT:

D1 € Entry address of the file 1n FIB, FIBW has
already been uritten to the entry

R2 = 0 1f R2/R3 device assignment data are not

present (relevant only for exernal files)

OTHERWISE, device assignment data from FSPECk

R3 Device assignment data fron FSPECx if R2 4 O

STATRO(0-10)= File data start address

If file 1n RAN/RON:

STATRO(0-4) = Absolute data start address
STHTRO(5-6) = OF
STHTRO{7- 10)~ Don’t care

If file 1n port
STATRO(7- 8) PORT &

If file tn HP-IL device:

STATRO(0-3) = Record #

STNTRO(4-10)= HP-IL address
STATRO(11-14) = File type
STHTRO(15) = Device type

0 - Nainfrane

) - Independent RAN

2 - ROR

8 - HPIL

STATR1(0-5) = File start address

If file in RAN/RON, this 1s the absolute
address of the file headrer,

If file in HP-IL device, this is the record
nunber and byte nunber of the LIF directory
entry address of the file.

STNTR1(6-10) = F1le length in nibbles if the file’
copy code = 0.
SIHTRi(ﬁ 9) = File ung!h 1n & of records if the
file copy code = 1,
STNTR1(10-13) = Record leng!h 1n bytes if the file
copy code = 1.

Never returns if unrecorgnized file type
R1 = FIB entry address
Carry = Set if no error

Lalls:

Uses:

Inclusive: A,B,C,0,D0,D1,RO,R1, R2,R3 $10

Stk lvls: 5
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9.44 (LOSE® - Close File
Category: FILUTL File: SC&FIL::MS

Nane: CLOSEN - Close File
Nare: (S) CLOSEF - Close File

Purpose: Close file in File Infornation Buffer
Entry:

CLOSEN:

B(B) = Channel ¥ of the file
CLOSEF: R(B) =

FIB & of the file

Exit:
No error condition 1f the file not found

Calls: FFIBw, POLL

Uses: #,8,C,00,01, STRIDY

Stk lvls: &

WOTE: This program FRALLS INTD routine DELFIB

9.45 CLOSER - C(lose R1l Open Files
Category: FILUTL File; SCA&FIL::MS

Nane:(S) CLOSER - Close R11 Open Files

Purpose: Close all opening files and delete their entries
Entry: P =90

Exit: P =90
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Purpose: Purge the FIB entry of a purged file.
Delete an FIB entry whose “File Begin” address
15 zero,

Entry:  The "file Begin" of the purged file in FIB
should be already zeroed.

Exit: The first FIB entries matching the condition 1s deleted
Calls: FDFILM, DELFIB, I/ODAL

Uses: A-D,DO,D1,RO

Stk lvls: +4

9.48 RENSUB - Renusber Subroutine
Category: FIWTL File: SCAREN::NS

Nane: (S) RENSUB - Renumber Subroutine

Purpose : 1. Conplile all line nunber references
2. Clear all conpiled offsete
3, Renunber all line nunber references

Entry : CURRST & CURREN pts current file
St = 0 - Only clear conpiled offset
=1 - Conpile of fset or renunber line number
If S1=1
S2 = 1 - Conmpale reference of fset
§2 = 0 - Renunber line nunber

Exit : Carry set => No error
Carry clear=> Line nunber not found
R2= ptr to stnt len of stnt in error
Calls : PFNDL%, EXPSKP, FINDR, ISRAN?, LINE¥1, POLL
Uses : A,B(R),C,D(R),b0,D1,R2, $3

Stk lvls @ #2
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Calls: I/OFND, DELFIB, POLL(pMRCBF)

Uses: A-D, DO, Dt, RO ,STRTD1

Stk lvls: S

9.46 FIBON - Reset Devices, Buffers at Power On/Off
Category: FILUTL File: SC&FIL::MS

Nane: FIBON - Reset Devices, Buffers at Pouer I'm/llff;
Mane:(S) FIBOFF - Reset Devices, Buffers at Pouer On/Off

Purpose: Uhen HP-71 powers off, reset all external devices)
When HP-71 pouers on, reclain all the 1/0 buffers.

Entry: done

Exit: P=0.
Hex mode.

Calls: 1/0FND, I/ORES
Uses: A,C, 00,01, SO
Stk lvis: 2

9.47 PUGFIB - Purge the FIB Entries of Purged Files
Category: FILUTL File: SC&FIL::NS

Nane:(S) PUGFIB - Purge the FIB Entries of Purged Files
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Detail :

The line nunber is expected to be found in the follouing
nainfrane statenents:

. GOTO/GOSUB/RESTORE <LINE#/LRBEL>

. ON ERROR GOTO/GOSUB <LINE®/LABEL>

. ON TINER [#<exp>,] cexp> GOTO/GOSUB «LINEW/LABEL>

. ON <exp> GGTO/GOSUB/RESTORE <LINEM/LABEL>,...

. IF <exp> THEN LINEW/LABEL/EXT {ELSE LINEW/LRBEL/EXT IF]
. PRINT USING LINEM/LRBEL

. DISP USING LINEW/LABEL

. ON INTR GOTO/GOSUB LINEW/LABEL

. POLL for non-mainfrane KWORD

WO N LAY =

For XWORD (External} statements, the line nunber is handled
as follous:

. 1f RENSUB is just called for zeroing the compiled offset
($1=0), the line ¥ in XHORD statenent uill be 1gnored. This
neans the execution of an XHORD statement has to assume the
conpiled offset 1s 1ncorrect and has to Zero it everytine,

. If RENSUB 1s called for renunbering (St=t), the poll pREN
w1ll be 1ssued so that each LEX file that contains XWORD
statenents that may have line nunbers u1ll be alloued to
supply the correct renunbering. See the pREN poll inter-
face for details.

9.49 EXPSKP - Skip Over Tokenized Expression

Category: FILUTL File: SCAREN::MS

Nane:(S) EXPSKP - Skip Over Tokenized Euprn'tion
Purpose: Skip over tokenized expression

Entry: 01 = Start of expression

Bat: A = NEXT TOKEN after expression

01= Points to next token af ter expression
Carry set
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Calls : FINDA Purpose:
Executes a tokenized file specifier. Solitary device
Uses: R(A) ,£(5:0), D1, $10 Specifiers of the form ':(ARD’, ':PORT’, ':MAIN’, etc,
are accepted. There are tuo entry paints.
Stk lvls : 1
. FILXQ™:
Assunes that DO points to a file specifier in progran
nernory. The file specifier nay be a literal or a 4
string expression. L
FILXQS:
Assunes that the alleged string has been evaluated and
15 on the Hath Stack. This entry is used by ADDR$ and
9.50 FNOFCN - find User-Defined Function CATS.
Category: FILUTL File: SCaSUB::NMS Entry:
FILXQ™:
DO at start of file specifier
FILXQS:
Nane:(S) FNDFCN - Find User-Defined Function ' D1 points to string expression on top of Natch Stack
Purpose: Find a user-defined function Exit:
CARRY SET: (both entry points)
Entry: Ri(X) = Function nane{output fron RADRSUB) Nainfrane-recognizable file specifier found.
R(M) = Blank-padded file nane 1f nane present.
Exit: = 0 1f only device specifier present, as in
Carry set => Found ) *:MAIN’, *:PORT*, ’:CARD’
DO past the function nase in the DEF FN statenent D(S) = F 1f no device specified
F-Rt-0 = fAddress past the tDEF of the DEF FN = 0 1f device 15 :MAIN
Carry clear => Not found = 1 if device in :PORT, in which case:

D(0) = PORT extender number O-F
Calls: PRSCOP, GETNAN D(1) = PORT nunber 0-4
D(B) = FF 1f no PORT number specified
Uses: A,8,(,0,D1,D00 if device is card, in which case:
D(8) = 0 1f :CARD
Stk lvls: 4 0{B) = Nonzero 1f :PCRD
Do = Past file specifier (FILKQ™ only)
=0

~

If file specifier uas a string expression:

D1 points past the string on the stack

If file specifier was a literal containing a porti:
D1 points past the 16 nibble number on the stack

(RVHENE )=D1
9.51 KEYNRG - Key Nerge CARRY CLERR:
FILXQ™:
Category: FILUTL File: SGREXC::M§ Executed illegal nainfrane file nane. Either string
expression or literal nare uith over & characters.
§7=1 = Specifier uas string expression, in which
case the expression 1s still on the stack,
Nane:(S) KEYHRG - Key Merge RVNEME points to the string header
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Hane: KYNRG+ - Key Nerge Do points past the tokenized expression.
Purpose: Creates space for neu entry in keys file §7=0 = Specifier uas a literal; DO may be restored
to the start of the literal by using (STHTDO).
Entry: p= ] P = 0
B(R) = HEX Keycode
2 ENTRY POINTS: FILXQS:
1) KEYNRG - A{R) =Length of assignnent string String expression on stack contained an 1llegal specafier,
2) KYNRG+ - C(B) =Keycode s7 = 1
C(6-2)= Length of assignnent string RVRENE = Value 1t contained on entry. HNay be used to
preserve the polnter to the string header prior
Exit: 01 points to start of neu entry to callang FILXQS.
R2(B) = Keycode; R2(3-2) = Entry length 4 =0
R2(S) = B(S) on entry
B(R) = offset to menory ERROR EXIT (both entry points):
R3 = Pointer to keys flle header Ex1t to NFERR (eFSPEC) 1f and only 1f :PORT 1% found,
Carry clear followed by an 1llegal port specafier.
via RSTD1
Calls: KMENCK, CREATF, WOVEDM, RFADJ+, KYD30, Calls: EXPEXC, FILEP, PDEV, CATCHR, DVCTYP, POLL,
KEYFND, KYPRCK, LAKEYS, UPDFCL REVPOP, BLKOK, PRT#P, FINDA, RSTST, SAVEDO,
CNVHUC, RVE=D1
Uses: R-D, D1, DO, RO-R3, F-RO-1, S6, S8 Uses,.......
Exclusive: R-D, D1, DO, STHTDO, RO, R1, $1,82,87
Stack lvls: § Inclusive; STHTRY (all of it) -- port spec. as nun expr
RO-R3, all of function scratch -- EXPEXC
History:
NOTE: FILXQ$ entry doesn’t use any statement scratch.
Date Progranner Nodifications
07/01/82  S.K Added docunentation Cetail: DO on entry to FILXQ™ 15 a pointer to the start
11/02/82 S.U Added call to UPDFCL of the compiled file specification. FILXQ™ nust
12/29/82  S.M. Elininated call to RFRDES save DO 1n STHTDO, since EXPEXC can use all CPU

registers and all function scratch RRN, STATDO
uill be updated 1f menory noves.

SYNTAX FOR PORTH IS <df.d{d}}>

ASSUMES THAT ALL NON-MRINFRAME DEVICE REFERENCES
HRVE BEEN TOKENIZED WITH tCOLON.

Nibs 2,3,4 of D are zeroed out for TRSFMu
9.52 FILXQ™ - Filenane Execute

Stack lvls: FILXOS entry pt - 3 4
Category: FILUTL File: SGBFXQ::NS Otheruise -5
History:
Nane:(S) FILXQ™ - Filenane Execute Date Progranner Modafication
Nane:(S) FILXG$S - Filename Execute For a String Expressiom | w=eemee moomooomoe oooomooo e
06/29/82  S.M. Rdded docurientation,
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07/05/82 S.M. Modified code to elininate
call to POP1S - lets REVS
take care of that.

07/27/82 S.W. Rdded code to check for tCOLON
before assuming string expr.
10/21/82 S.M. Save PC 1n STHTDO, instead
of S-R1-0
01/31/83  J.p. Clear S7 on entry
06/28/83  S.W. Save rtn stack level in RO

prior to calling FILEPS,

9.53 PDEV - Evaluate Nun Expression as Port Device

Category: FIWITL File: SGAFKQ::MS

Nane: (S) POEV - Evaluate Nun Expression as Port Device:
Nane: PBEV+ - Evaluate Nun Expression as Port Device.
Narie: POEVI - Evaluate Mun Expression as Port Device

Purpose: Evaluates nuneric expression for port address

PDEV+ and PDEV entries evaluate an expression
1n nenory and ensure it is a valid numeric
expression, R

PDEV? assures that the evaluated expression is
already on the stack. It is useful for functions.

Entry: 3 entry points:
1) PDEV+ - DO 2 nibs prior to alleged nuneric
expression.
2) PDEY - 0O at alleged numeric expression.
3) PDEV1 - D1 points to evaluated expression on °
nath stack.

Exit: D(0)=Port extender#; D(1)=portk
D1 points to nuneric expression on stack
DO past evaluated nuneric expression
(1f entered at PDEV1, DO unchanged from entry)
Statuses intact
(except if entered at PDEV1)
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D(B) = FF 1f :PORT
7 CARD D(B) = 0 1f CARD
PCRD D(B) % 0 1f PCRD
8 HP-IL device (D(X) = device addr)

> 8 other

P=0

P reset before POLL

If file specifier uas a string expression:
(AVNENE) points past the string on the stack

Carry set:
Unrecognized File Specification
((3-0) = Error#t

Calls: FILXQ", PGLL

FILXQ" returns:
Carry Clear ---> Illegal File Spec
S-R1-0 holds original DO
Carry Set ---> legal File Spec
$8=0 Sinple Filenane
$8=t D(S)=F No Device specified
0 NRIN

1 PORT
D{B) = Porthk
= FF if :PORT

7 CARD
PCRD
D(8) = 0 1f CARD
%0 if PCRD
Uses: A-b
D = End of Expression stack (from FILXQ™)

STNTDO, STHIRY (all of it), §1,52,87 ~-- FILAG
01,00, RO-R3, all of function scratch -- EXPEXC

Detail: Try Mainfrane File Execute (FILXQ™}
Blank-fill lower 2 bytes of RO
1f acceptable file specafication (Carry set)
If sinple filenane
Set Device = 0 (D(S))
RTNCC
else
POLL for File Specification Execute
Return if farry Set
If handled (XNM=0)
Returmn with Carry Clear
else
€ «-- ofSPEC
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ERROR EXITS IF EVALUATED EXPRESSION IS INRPPROPRIATE
FOR A PORT RDDRESS.

Calls: EXPEXC, TST12A, FRACYS, FLTDH, ARGSTA
CLRFRC, GTPRTH, RSTST

Uses: A-D, 01,00, RO-R3, all of function scratch -- EXPEXC
Detail: Allous nuneric expressions uhich evaluate to x.yy
dhere:
Ocz x <=8  and Oz yy <z 1S

Stack lvls: §

History:

Date Progranner MNodification
06/29/82 S.W. Added docunmentation
08/05/82 S.N. Added PDEV? entry point

9.54 FSPECx - File Specification Execute
Category: FILUTL File: SGRFXQ::MS

Mane: (8) FSPECx - File Specification Execute
Purpose: Evaluates a file specification
Entry: DO @ File specafication start

Exit : DO past file specification
Carry Clear: Legal file specification

A = filenane (blank filled)
A =0 1f no filenane
RO = last tuo chars of file nane (1f any)
= tuo blanks by default
D(S) = F NO DEVICE SPECIFIED
0 NAIN

nA
1 PORT D(8) = PORT number
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Return uith Carry Set

Stack lvls: 6

History:
Date Progranner  NModification
06/29/82  5.W. Rdded docunentation
9.55 fINOF - Find a file

Category: FILUTL File: SG&FXQ::NS

Nane:(S) FINDF - Find a file
Nane: (3) FINDF+ - Find a file
Nare: FILENF - Find a file
Nane:(S) FILEF - Find a file
Nane: FINDHF - Find a file

Purpose; Searches for a Specified File in file chain(s)
specified by the caller.

The entry points which allow the file chains to
be specified require as entry conditions sone
of the ex1t conditions from FILXQ"/FSPECX.

FILEF and FILENF entries search the MAIN file
chain only.

FINDF and FINDF+ entries look at D(S) to
deternine which file chains to search. The only
difference betueen the tuo entry pojnts is that
FINDF assunes the integrity of D(S) and A(M),
uhereas FINDF+ checks their antegrity to ensure
that A(X) 1s nonzero and D(S)<=6,

FINDMF searches the MAIN file chain for <uorkfile>
Entry: P=0
5 entry points:
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1) FINDF -~ file nane in R{W)
D(S) determines search pattern:
=F => Search MAIN, plug-ins
=0 => Search HRAIN only
other => Search Plug-ins only
D(B) indicates port desig.
=FF => 311 PORTS (:PORT)
OR D(1)= PORT #
0(0)= Extender #

2) FILEF - File nane in A(W) - Mainfrane search only
3) FILEIF  sane as above, except file name 1n B(W}
4) FINDF+ - Sane as FINDF.
5) FINDUF - Searches for workfile
Ex1t: P=0
Carry Clear - File found
D1 @ File Start

A(M)=B(M) contain file nane
B(S) = Device Type

0 = Mainfrane RAM
1 = IRAR

2 = RON

3 = EEPRON

It cannot be assuned that Device Type is
linited to these nunbers.

Routines using FINDF should probably POLL when
Device Type 15 not 0-2.

D(B) = Extenders, Porth {if applicable)

Carry Set => File not found
=1 =
B=R = Filenare
C(3-0) contains err# for efnfND or eDVCNF
$6=0 (FINDF+ entry only) =>
Illegal file spec for file chain search
either A(M)=0 or D(S)>=7
C(3-0)=ef SPEC
C(S) = 2*(D(S)*1)

Calls: RONCHK, RONFND, ROMF-1, FILSKP, C=MAIN, WREFIL
Uses: A-D, D1, $6,58,Rt,RZ (1f outside of Main search)
. R3 (1f single PORT search)
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kH If no RONs exast {ROACHK)
Restore filenane
RTKC  C(3-0)=efnFND

Set B = filename
go search RON for file (goto 2)
else

Find next ROM (RONFND)
Restore filenane
If no nore ROMs ---> RTNC C(3-0)=eFnFND
Set B = filenane
go Search ROM for f1le (goto 2);

Note:
Device ID’s 2-6 are NOT available for use.
Dedicated devices are restricted to ID's 9-f

History:
Date Progranner Modification
06/29/82  S.M. Added Docunentation
10/29/82  S.U. Nodified entry conditions for
neu device codes
12/20/82  S.M. Calls FILSKP instead of RDHOR

so FINDF doesn’t use $9

9.56 PRGFMF -~ Purge File 1n Menory

Category: FILUTL File: SG&FXQ::MS

Nane:(S) PRGFNF - Purge File in Menory

Purpose:
Purges specified file

Entry: 2 entry points:
1) PRGFAF - D(S) as 1t 1s after FINDF call
D1 pointing to start of file header
2) PRGF - File 1n MAIN; $11=0,
DY at file type in file header. GComput
uter
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$6 = Not Initial PORT search
$8 = Single/ Special file chain search

RONCHK

RONFND uses R-D,D1,RO,R1
ROMF-1  uses R-D,01,RO,R1,R3
Stk lvls: 2

Detail:

FINDF¢: If D(S) >= 7 or A(N)=0
Return uith carry set; C{3-0)=eFSPEC
fINDF:  Clear Single Filechain Search flag {S8)
Rove filenane to B
If Standard search D(S)=F

goto 1;
If BAINfrare only D(S)=0
gato FILFAF;
else (PORT)
Save filenane (R2)
If all Ports (D(B)=FF}
go Search fiLL Ports (gota 3);
else
Set single file chain flag (S8)
Find Start of file chain in Port (RONF-1)
Restore filenane to R
Put filenane 1n B
Set 56 for error (file not found)
If not found
Return Carry  C(3-0)}=eDVCNF
else
Continue search (goto 2)
FILEF: B <-- Filenane
FILFAF:  Set Single Filechain flag (s8)
1:  Set painter & Main nenary start
Clear Initial Port Search flag (S6)
2:  Read filenane
If not at end of file chain (A(B)NO)
IF filenane natch --> RINCC
else
Skip to next file

to 2;
else ?‘E’nd of file chain)
Restore file nane to A

If sangle search only (S8)
RTNC  C(3-0)=eFnfFND
else
If ini1tial PORT search (S6=0)
Save filenane R

(R2}
Set Not Initial PORT search (S6)
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Exit:
Carry set => error# loaded in C{3-0)
Caller should exit using BSERR
Carry clr => File purged successfully
$7=1 => Purged current running file

Calls: POLL, RANRON, GETPRO, EQFLCH, CREATF, FINDWF
LEXBF+, Z2ERPGN, NMEMCKL, PUGFIB, FILSKP,
RFA-I, D1=CRS, RSTOFS, MOVEUM, EDIT8Y

Exclusive: R-D, DO,Dt,RO,RY,S-RO-0,S-RO-1, S$7,59-S1%
If purging current file, also uses R2 & R3, $6,58, S-RO-O
If purging a LEX file, also use R2,R3
If purging current file AND there’s no workfile, uses SO-S7

Stk Ivls: 5

Date Programier Modifications

08/04/82  S.M.
12/16/82 S

W Rdded docunentation

R'R Replaced calls to RSTK=R and
R=RSTK u1th R<RSTK and RSTK<R
C(S) now used

06/06/83 S.U. Replaced call to CLSUSP with
a call to ZERPGN. (Poll must
go out when curr file purged)

9.57 EDIT - floves EDIT Pointers to Specified File
Category: FILUTL  Fale: S64FXQ::nS

Nare: EDIT

Nare:{5) EDITWF
Nane: (S) EOITS0
Nane: EDITO

Moves EDIT Pointers to Spegified File
Designates workfile as Current File
Designates Specified File as Current
Collapses Stks; Spec. File Becores Curr,

Purpose:
EDIT executes the EDIT statenent.

EDITUF designates the workfile as the current file.
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If 1t doesn’t exast, 1t is created. EDITWF s
called uhen current file is purged and during
configuration.

EDIT80 designates the specified file as current.
If file 1sn’t BASIC, a POLL goes out, resulting
1n an error 1f no one responds. This entry
point 1s used by CRT when [f][EDIT) 13 hat
during a nultiple file catalog.

EDIT20 collapses all the execution stacks before
designating the specified file as current, This
18 the entry point used by RUN. Rn assumption is
nade that this file 1s of legal type to be nade
current,

Entry: 4 entry points:
=0
t) EDIT - DO past tEDIT,

2) EDITWF - $10=1 => No collapse of stacks and
no CATalog.
§10=0 => No collapse of stacks
CRTalog 1ff S11=0

3) EDIT80 - S10 and S11 as with EDITWF,
4) EDIT20 - D1 points at new current file.

Exit:
CURRL UPDRTED; Stacks, etc collapsed via CLPSTK
Error Exits 1f:
1) file nust be created and not enough merory
2) specified file 1s not BASIC
3) porth specified that doesn’t exist
4) non-nainfrane device specified
If no CATalog 1s done:
B(A)=CURRST; C(A)=D(R)=CURREN;
DO points to CURREN RAM location

Calls: CRETF, CLPSTK, FINOF, SAVEL, WRKFIL
EOLXCK, FSPECx, POLL, WULLP, BASKEY

Uses: A-D, RO-R3, $6, S8, $9, St0, Si1, 01,00
+ If FSPECx 1s called: §1,S2,57, STniDO,
STATR1 (A1l of it), Rll of function scratch

Detail: EDIT 1s a systen comnand (non-programmable). The
reason for this linitation is that EDIT changes
CURRST & CURREN; this uould be nonsensical during a
running progran, since the same pointers are used
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CiR => non-RAN nenory device

$8=0

Calls: none
Uses: $8, C(S)
Stack lvls: ©
History:

Date Progranner  Modifications
os/nrz SH. Rdded docunentation
12/17/82  S.H. Elininated distinction

betueen RON & other
non-RAN nenory devices

8.59 LOCADR - (locate, Classify Rddress’s Renmory Device
Category: FIWTL File: SG3FXQ::MS

Nane: (S) LOCADR - Locate, Classify Address’s Menory Device
Nane: (S} CURDVC - Classify Current File's Device

Purpose: Given a file address, returns infornation
regarding the nediun (NAIN, IRAN,RON, etc.)

CURDVC entry assunes the file address is (CURRST).

Entry: 2 entry points:
1) CURDVC - No additional requirements.
2) LOCADR - C(A) = sone address in the file

Exit:  Specified address in RZ
Carry clr => Legitinate address
D($)=0 => MAIN
#0 => PORT
D(S) reflects merory type
=1 => RAN
=2 => ROM
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to indicate current EDIT file as current RUN file.
EDIT [f1lename]
Stack lvls: 7

History:
Date Progranner  Modifications
06/%/82  S.U. Added docunentation
07/20/82 S.M. Ho longer saves 2 stack levels
(burden put on PRGFNf)
09/17/82 Set S9 before NULLP call

J.P.
11/11/82  S.H. Deleted poll on external file
12/17/82  S.H Eliminated call to CHAIN - caused
problens when old EDIT file is
1n non-RAN mediun; ptr to new
CURRST no longer 1n R on exit.

01/11/83  J.b. Change 53=1 to P=1 before MULLP
call,
03/02/33  J.P. Rdded pEDIT poll

9.58 RANRON - Classify Merory Device
Category: fIWTL File: SGAFXQ::NMS

Rane: (S) RANRON - Classify Merory Device
Purpose: Returns info on whether file in RAN, IRAN,other

Entry: D(S) preserved fron FINDF call:
=0 => Nainfrane RAR
=1 => IRAN

=> RON

=3 => EEPRON

Exit: CARRY SET => RAN
$8=1 => IN WAIN
0 => IRAN
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=) => EEPRON
D(Q)= Extender#

D(1)= Porth
D(7-2)=Rest of Config. entry
A(R)=DI=R2(R)

Carry set (LOCADR entry only) =>
Hot a legitinate address

Calls: RONCHK, ROWFND, EOFLCH, D1=CRS
Stk lvls: 2
Uses: A-D, DY, Rt & R2

Detail:  THE ADDRESS MWUST BE WITHIN R FILE CHRIN, OR CARRY
MILL RUTDMATICALLY CONE BACK SET.

History:
Date Progranner  Modifications
06/30/82 S.U. Rdded docunentation

9.60 GETPRO - Get File Protection of Current file
Category: FILUTL File: SGRSYS::nS

Hane:{S) GETPRO - Get File Protection of Current File

Hane: GETPR+ - Get File Protection of Specified File
Nane: GETPR - Get File Protection of Specified File
Nane: (S) GETPR1 - Get File Protection of Specified File

Purpose: Returns file protection informatisn

GETPRO reads file protection of the current
file.

All other entry points read the file proection
nibble of the file specified by the caller.

15 bl
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Entry: 4 ENTRY POINTS:
P=0
1) GETPRO - (CURRST) 1s accurate
2) GETPRe - = pointer to file header.
3) GETPR - R(R) = pointer to file header.
4) GETPRY - = pointer to file header.
Eat: $B=1 . . . IFF SECURE
CARRY SET IFF PRIVARTE
D1 POINTS AT FILE TYPE FIELD
P=0
C(3-0)= eFPROT
Calls: none
Uses:
exclusive,.. [,

01, S8
inclusive... R{R), T, D1, SB (GETPRO, GETPR+ only)
Stack lvls: 0

History:

Date Rodification
06/28/82 fidded Docunentation
10/13/82 {(8)=eFPROT on exit
11/23/82 (3-0) as above

9.6t  FILSKP - File Skip

Category: FILUTL File: SG&SYS::NS

Nane: FILSKP - File Skip
Nane: FLSKPB - File Skip
Nane:(S) FILSK+ - File Skip

Purpose:
Skips over specified file

Entry:
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Entry:
(4 = 0
file specs on Save Stack as per SVINFO.
Upper nib of device info on stack has upper bit set 1f
source file nane fill 15 NOT to be done for this file

spec.
Exat:
P = 0
Updated file specs on Save stack as per SVINFO, with
the no-f1ll flag cleared for each file spec
S(SEXTOV) = Set 1f either or both file specs are
on HPIL device.
S(SUNDEF) = Set 1f both file nanes are zero
(that 15, undefined).
S(sCRRD) = 1 1f Source or Dest Device = CRRO|PCRD
S(sDEST) = 0 ("Source")
R = First 8 chars of source file nane
RO(3-0) = Last 2 chars of source file nane
D(R) = Source device 1nfo fron ROINFO
R2(R) = Dest device info fron RDINFO
Carry = (lear
Calls: RDINFS, RDINFD, SVINFO, MFDEVC, RFDVC-
Uses.......

Inclusive: R,B,C,D(R),D1,RO,RY,R2,54-50
Stk Ivls: 2

Detarl: Rodule Flou:
Clear Status
Read Source info, check device type and save auay
Read Dest 1info
If Source file 1s undefined and device not card
Source file nane <-- Dest file nane
Check Dest device type
If Dest file nane is undefined
and neither device is CARD | PCRD
Dest file name <-- Source file nane
Write back Dest file info
Recall Source file info
Check Source device type
Write back Source file info

History:
Date Progranner flodafication
05/15/82 FR Designed and coded.
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P=0
3 entry points:

1) FLSKPB - B(R) at file header start
2) FILSKP - C(R) at file header start
3) fILSK+ - R(R) at file header start

tat:
P=0
C(A}= Points to next file in chain (OR to 00 BYTE}
A(A)= Length 1n file's file length field
D1 = Points to file length field
Carry clear

Calls: none

Uses R(R), C(A), Dt

Stk lvls: O
History:
Date Progranner Modifications
o708z S, Rdded docunentation
10/21/82 S.¥ Changed entry conditions

8.62 FILFIL - Fill 1n Rissing File Nane

Category: FILUTL File: TI&UTL::NS

Nane:(S) FILFIL - Fill in Nissing File Nane
Purpose:

file nane 1f necessary. If the destination file nane
1s null, 1t aluays receives the source file name, If
source file nane 1s null, 1t receives desination file
nare unless source device is CARD or PCRD, or if high
bit of the device info i1s set. Status is returned
indicating 1f one file spec (or both) 1s external, and
if both file nares are undefined.
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02/15/83 Fit Rdded check for “No fill" bit of
device code

9.63 FLADOR - Find First/Last Rddress of Men Device
Category: FILUTL File: TI&UTL::MS

Nane:(S) FLADDR - Find First/Last Rddress of Men Device

Purpose:
Find the first and last address of available memory on
the specified merory device (PORT or PRIN).

Entry:
D(S) = Device type code of nenory device (NAIN = 0,
IRAN = 1, ROM = 2, etc)
D{0) = Port nunber 1f POR! device
D(1) = Extender nunber 1f PORT device
D(7-2) = Nibs 8-3 on configuration table entry for
port device (contains size, address)
4 = 0
Exit:
A(R) = Address of first nib available memory on
device
C(R) = Rddress of last mb available memory on
device
b = Entry state .
01 @ RVMENS for NMAIN device
= S1ze of nodule if PORT device
P =0
Carry clear
Calls: EDFLC+, LSTROR 4
Uses.......

Exclusive: R(R),C,D1
Inclusive: R, C,01

Stk lvls: 2
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Algorithn:

If PORT then .
Start of nodule plus offset to file chain
Skip to end of file chain
Space beyond chain to av nen start
Find last address (call LSTADR)

Else (1t’s MAIN)
Fetch RVRENS, RVNERE

History:
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| FHEXEC - Ffunction Execute
|

10.1  TRNRTR - Process Terminator In Expr Execute

Category: FNEXEC File: ABREXP::NS

Nare: (S) TRMNTR - Process Terninator In Expr Execute

Purpose:
Process terninator 1n expression execute. Collapse
expression execution environnent and return to
uhonever called EXPEXC.

Entry:
D1 = mathstack pointer.
Exit:
01 = nathstack pointer,
R[H] = 16 mbbles at top of stack,
Calls: None.
Uses.......
A,C[R].
Stk lvls: ©
Ristory:
Date Progranmer Nod1fication
SR Wrote
11/01/83 Wn Attenpted to docunent
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B(R) Length of replacenent line 1n nibs
C(R) = (OUTBS)
Carry set:
€(3-0) = Error code:
et - Insufficlent nenory
eILACS - Illegal access (if ROM or PROR)

Calls: OBLCMP, MOVE*N, MVREMe, INITPT
Uses.......
Exclusive: RA,B(R),C, 01,R0,Rt, R3
Inclusive: R,8 ,(,D(S),0(7-0),D0,D1,R0,R1,R2,R3
Stk lvls: 3
NOTE:
Security and privacy are not checked. RON or EPROR
access returns eFACCS error,
flgorithn:
History:
Date Prograrner Modafication

1] Rdapted fron a TRANSFORM wtility
02/15/83 F Packed ard updated documentation
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Date Progranner Hodification
06/11/82 FH Designed and coded
9.64 RPLLIN - Replace Line in Menory File
Category: FILUTL File: TIBUTL::NS )
Narie: (S) RPLLIN - Replace Line in Menory File
Purpose:
Replace a line in a nenory file nwith the contents of
the output buffer. MNay be used to insert, delete, or
replace a line in the file.
Entry:
OUTBS @ Start of replacenent line
AVRENS @ End of replacenent line (address of last
nib ¢+ 1)
A(R) fiddress of last nib + 1 of old line
C(R) Address of file header of file
RI(R) Length of OLD line in nibs (2ero for
1nsertion)
4 [
Exit:
RI(A) = Offset of nove (DEST END - SOURCE END)
4 =0
Carry clear: [Successful replacenent]
Output buffer collapsed
9-%0
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A{R) = End ¢+ 1 of replaced line in file
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10.2  GDISP$ - GDISPS function execution
Category: FNEXEC File: SBAGPH::NS

Nane: (S) GDISP$ - GDISP$ function execution

Purpose:
Inplenents GDISP$ function

Entry:
P = 0

DO is progran counter

01 is stack pointer

Exat:
Exits through EXPR

Calls: CPYDD-

Rlgorithn:
Save DO on stack
Calculate where stack iten wi1ll start
If not enough menory then
Exit with "Insufficient flenory” error
Write out header for 132 character string
Copy rightrost display driver {0D) to string
Copy niddle DD to string
Copy leftnost BD to string
Point stack pointer to new string
Restore DO fron stack
Exit through EXPR

History:
Date Progranner Nod1fication

10/26/83 B.s. Rdded documentation
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10.3  KEYS - KEYS$ function
Category: FNEKEC File: SGAKEY::nS

Mane: (S} KEYS - KEY$ function
Purpose:

Evaluates KEYS function
Entry:

P = 0
Exit:

4 = 0

v1a ADHEAD
Calls: D=AVHS, POPBUF, KEYNAM, STKCHR
Uses: A-(,D(R), RO-R2, S0-52, D1,DO
Stk lvls: 3
History:

Date Progreaner Modification
08/29/83 S.u. Rdded docurentation header
10.4 (ATS - CRTalog Function

Category: FMNEXEC File: SGASYS::M§

Nane: CATS - (RTalog Function

Nane:(S) CAT$20 - Build CATalog Information Buffer

Purposge: CATS function returns CATalog information on a
10-3
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specific file.

The CAT$20 entry point 1s used to build a
buffer of CATalog infornation, It is used by
CAT and CATS for the card reader, and the
nainfrane.

~n

ENTRY POINTS:

1) CATS - Entry for execution of CATS

2) CAT$20 - Entry for CAT. SO nust be clear to
flag that the buffer shouldn’t be
pushed on the stack. D1 at file
header start.

Entry:

Exit: BUFFER POINTED TO BY CONTENTS OF '0UT8S®

Calls: OUTNBS, FLTDH, GETRG+, LOCADR, SAVDO, RSTDO,
FILXQ$, POLL, fTyPDC, PRTNDC, LDCSET, ROMF-1,
CAT870, CAT$80, BLNKC+, AVS=DO, OBCOLL, GETPRO, .
FILSKP, BF2STK, DOOUTB, D1=AVE, D1=CRS, C=MAIN,
AVE=D1

Uses: A-0, D1,00, S0, R1,R2 -- CAT$20 entry point
Inclusive: A1) the above + F-RO- 0, RVHERE, R3, $7-SH1

Detail: FILE LENGTH < 1,048,576 NIBS (DECINAL)
IF numer upr <=0 AND no 2nd parm, then defaults
to current fil
REGARDLESS OF MV SPECIFIED STRING EXPRESSION.

If called by CAT, then after return RVAEMS shoulﬂ
be set to OUTBS via DBCOLL

Stack lvls: 4

History:
Date Progranner Modification
06/28/82  S.N. Increased documentation
08/05/82 S.M. Rdded code to suap date
& tane, and to add porth
10/21/82  S.W. Calls to AVS=DO & OBCOLL
06/10/83  S.W. Replaced calls to LDCSET &
BLANKC with call to BULNKC+
06/28/83  S.W. Portk saved 1n R3 (not on

RSTK) before calling GETRG+
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| GENUTL - General Purpose Utalities |  CHRPTER 11
|

19.1  STKCAD - Pushes Statement On Conmand STACK
Category: GENUTL File: RAB&CLC::NS

Nane:(S) STKCMD - Pushes Statenent On Comnand STACK

Purpose:
Pushes statement on command stack.
Entry:
4 = 0
Exat:
4 = 0
Calls: ORGN10, STREQL, NOVEU3
Uses....... A, 8, C, 0, P, DO, DY
Stk lvls: 1
History:

fodification

Rdded documentation

06/09/ 83




#P-71 Softuare 10S - Entry Point and Poll Interfaces
General Purpose Utilities

11.2  D=WORD - Read 8 Bytes And Convert To Uppercase
Category: GENUTL File: RBALEX::MS

Narie: (S) D=WORD - Read 8 Bytes And Convert To Uppercase

Purpose:
Read 8 bytes from menory and convert to uppercase.
Entry:
DO pointing at text to be read,
Exat:
P=0.
D[U) contains uppercase version of text.
Calls: None.
Uses.......
c,D,p
Stk lvls: O
History:
Date Progranner flodification
SR Hrote
11/01/83 NN Attenpted to docurent
11.3  RANGE - Verify A Byte Is In Certain Range

Category: GENUTL File: ABBYTL::NS

Nane: (S) RANGE - Verify A Byte Is In Certain Range
Nane:(S) DRANGE - Verify A Byte Is In Range “0"-"9"
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R(B) = byte to be checked.

Exat:
C;r;y clear 1f byte in set.
Calls: None,
Uses.......
C{UP] (uhatever P was on entry), P.
Stk lvls: 0
History:
Date Progranner Rodification
""""" s urote
10/17/83 W1 Attenpted to docurent
1.5 STUFF - Fill NMenory Hith Stuff Or 0's
Category: GEMUTL File: RBRUTL::AS
Nare: (S) STUFF - Fill Menory Hith Stuff Or 0’s

Nare: (S) HIPOUT - Fill Menory Hith Stuff Or 0's

Purpose:
F1ll up nerory will a pre-deternined 16-nbble pattern
(STUFF) or with zerces (MIPDUT},

Entry:
HEX node.
D1 @ start of area to be stuffed.
C{A] = length of area to be stuffed (in mbs).
STUFF: R[MW] = pattern to be stuffed into nemary.
(MIPQUT presets A[H] to 0).

Exit:

Carry clear.
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Purpose:
Deternine if & byte is in a specified range.
Caller supplies range for RANGE.
This code supplies range of "0" to “9" for DRANGE.

Entry:
P,
A[B) = byte to be checked.

RANGE: C[B) = lower bound of range to check,
€[3-2] = upper bound of range to check.

Exit:
P=0.
Carry clear 1f byte 1n range.
Calls: None.
Uses.......
C[R).
Stk lvls: O
History:
Date Progranner Rodification
SA Hrote
10/17/83 M1 Rttenpted to docunent

11.4 NEMBER - Check If Byte Is R Menmber Df A Set
Category: GENUTL File: ABAUTL::NS

Nane:(S) MEMBER - Check If Byte Is R Nenber Df A Set

Purpose:
Deternine if a byte 15 a nenber of & set of bytes.

Ent

ry:
C=set of bytes (C[1-0], ([3-2], etc.).
P points to hinibble of upper byte of set.
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Dt pointing past last nibble stuffed.

Calls: None.

Uses.......
f,C,D1. MIPOUT: A.

Stk lvls: O

History:

Date Progranner Nodification

$A Hrote

10/17/83 Attenpted to docunent

11.6 NOVEDM - Blk Move To Higher Rddr
Category: GEMITL File: RBUTL::NS

Nane: (S} MOVEDR
“iNane: (S) MOVEDO
Nane: (S) NOVEDA
Name: (S) MOVED1
Nane: (S) MOVED2
Nane: () NOVED3
Nane: () MOVEDD

Blk Nove To Higher Addr
Blk Move To Higher Addr
Blk Nove To Higher Addr
Blk Move To Higher Rddr
Blk Move To Higher Addr
Blk Move To Higher Addr
Blk Nove To Higher Addr

Purpose:
Block nove of nenory to higher address.

ntry:
MOVEDN: R[A] @ end of destination
B[R] = block length »
C[R) @ end of source
NOVEDO: DO @ end of source
D1 @ end of destination
8{A) = block length

NOVEDA: =AVMENE @ start of source
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01 @ end of destination
A[A) @ end of source

NOVED1: DO @ pointer to start of source
D1 @ end of destination
R[A] @ end of source

NOVED2: D1 @ end of destination
A[R] @ end of source
C[A] @ start of source

NOVEDD: R[A) @ end of source
D1 @ end of destination
ClR] = block length

NOVED3: DO @ end of source
01 @ end of destination
C{R] = block length

Bat:

P=0.

00 @ start of source.

D1 @ start of destination.
Calls: None.
Uses.......

A,C(R),D0,D1,P.
Stk lvls: 0

History:
Date Prograniier Rodification
SA Wrote
10/17/83  NR Attenpted to docunent

11.7  MOVEUR - Blk NMove To Louer Rddr
Category: GENUTL file: ABBUTL::MS

HP-71 Softuare IDS - Entry Point and Poll Interfaces
General Purpose Utilities

History:
Date Progranner Nodification
SR Nrote
10/17/83 B fttenpted to docunment

1.8  STRIST - Test Strings for Equality
Category: GENUTL file: RBRUTL::MS

Name: (S) STRIST - Test Strings for Equality
Nare:(S) STREQL - Test Strings for Equality

Purpose:
Test two strings for equality.

Entry:
STRTST:
DO and D1 at high-nenory end of the tuo strings to
be conpared.
C{A) = block comparison length (in nibbles).
STREQL:
DO and DY at high-nerory end of the tuo strings to be
conpared,
B[A] = (block conparison length - 1)/16.
P = (block conparison length - 1) nod 16.

Exit:
If conmparison length = 0, carry clear and Xh=1,
If strings equal, carry clear and XH=0,
If strings not equal, carry set and XN=0.
P can be anything.
B[R) contains rennant of length/16.
R, C contains first words not equal.
DO and D1 point at first words not equal.

Calls: None.

A,8[R],C,P,D0,D1.
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Wane:(S) NOVEUR Blk Move To Louwer Addr
Nare:(S) NOVELO Blk Nove To Louer Rddr
Nane:(S) NOVEUR Blk Move To Lower Addr

Nane:(S) MOVEUT - Blk Move To Lower Addr

Nane:(S) MOVEU2 Blw Move To Lower RAddr
Nane:(S) MOVEU3 8lk Move To Lower Rddr
Nane:(S) MOVEUA Blk Move To Lower Rddr
Purpose:

Hove a block of nemory to a lower address.

Entry:
NOVEUR: A[R] @ start of destination
B[R} = block length
C{A] @ start of source

NOVELO: D0 @ start of source
D1 @ start of destination
8{R] = block length

NOVEUR: =AVNENS @ end of source
01 @ start of destination
A(R] @ start of source

hOVEU1: DO @ pointer to end of source
D1 @ start of destination
A[R] @ start of source

NOVEU2: DY @ start of destination
A[A] @-start of source
C[{A] @ end of sourte

NOVEU3; D0 @ start of source
D1 @ start of destinatien
C{R] = block length

MOVEU4: A[R) @ start of sourte
D1 @ start of destination
C{A] = block length
Exat:
P=0,
00 @ end of source.
D1 @ end of destination.

Calls: None,

R,C[R),D0,D1,P.
Stk lvis: 0O
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Stk lvls: 0
History:
Date Progranner Hodification
________ ;F-l""“" Wrote o
10/18/83 NR Rttenpted to docunent
11,9 CSRC1 - Perforn 1 CSRC

Category: GENUTL File: RBRUTL::NMS

Nare: (S) CSRCH Perforn 1 CSRC

Nane: (S) CSRC2 Perforn 2 CSRCs
Nane: (S) CSRC3 Perforn 3 CSR(s
Nane:(S) CSR(4 Perforn 4 (SRCs
Nane:{S) CSRCS Perforn 5 CSRCs
Nane: (S) CSR(6 Perforn 6 CSRCs
Nare:{S) CSRC? Perforn 7 CSRCs
Nane:{S) CSRCS Perforn § CSR(s
Nane: {S) CSRCY Perforn 9 (SRCs
Nane: (S) CSRC10 Perforn 10 CSRCs

Perforn 11 CSRCs
Perforn 12 CSRCs
Perforn 13 CSRCs
Perforn 14 (SR(s
Perforn 15 CSR(s
Perforn 1 CSLC”
Perforn 2 (St(s
Perforn 3 (SLCs
Perforn 4 (SiCs
Perforn 5 (SiCs
Perforn 6 CSLCs 4
Perforn 7 (SLCs
Perforn 8 (SiCs
Perforn 9 CSLCs
Perforn 10 (SLCs
Perforn 11 CSLCs
Perforn 12 (StCs
Perform 13 CSLCs

Nane:(S) CSLCY
Nane: ($) CSLC1O
Nane: {S) CSLCH1
Nane: (S) CSLC12
Nane: (S) CSLC13

=
*
E1
~»
[Z)
o
173
b1
a
wn
LI T T T T T S T S S S S S S N T S T B S R S SRS
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Nane: (S) CSLLY4 - Perform 14 CSLCs
Marre: (S) CSLCYS - Perforn 15 CSLCs

Purpose:
Perforn 1 to 15 circular left or right shifts to C.

Entry:
None
Ex1t:
C-register shifted,

Calls: None.

Stk lvls: 0

Nistory:
Date Progranner Modification
SR Nrote
10/18/83 wn Rtterpted to docunent

-
-y

.10 OUTYTK - Output 1 byte fron A(B)
Category: GEMUTL File: JP&PR2::MS

Mane: (S) OUT1TK
Narte: {S) OUT1T+
Nane: (S) OUTBYT
Nane: (S) OUTBY+
Nane: (S) OUT2TK
Nane: (S) OUT2TC
Nane: (S) OUT3TK
Narte: (S) OUT3TC
Nane: (S) OUTNIB

Output 1 byte fron A(B)

Increnent D1, Output 1 byte fron A(B)
Output | byte fron C(B)

Increnent D1, Output 1 byte fron C(B)
Output 2 bytes fron R(3-0)

Dutput 2 bytes fron ((3-0)

Output 3 bytes fron A(5-0)

Output 3 bytes fron ((5-0)

Dutput 1 nibble fron C(0)

Purpose:
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11.11  01C=R3 - Restore C(A},D1 Fron RI
Category: GENUTL File: JP&PR2::MS

Nane:(S) D1C=R3 - Restore C(R),D1 fron R

Purpose:
Restores D1 fron RI(5-9)
Reverse effect of R3=D1C

Entry:
None
Exat:
C{R) = R3(R)
A(A) = RI(5-9)
01 = R3(5-9)
Carry preserved fron entry
Calls: Hone
Uses...... .

Exclusive: A, C(R},D1
Inclusive: R,C(R),D1

Stk lvls: O
History:

Date Progranner fodification
6;}6;;55 .'-l; -------- flod1fied docunentah;n-

11,12 R3=D10 - Save D0 and D! in RI
Category: GENUTL File: JP&PR3I::NS
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Output specified nunber of nibbles to address pointed
to by DO; a check 1s made so that 00 does not urite
past available nenory end.

Entry:
D(R) = (RVAEME) - RAvailable femory End
00 = address at which output to go

OUTNIB: Nibble to output in C(0)
OUT1TK: Byte to be output in A(B)
QUT1T+: Byte to be output in R(B)
OYIBYT: Byte to be output in C(B)
0UTBY+: Byte to be output in C(B)
OUT2TK: 2 Bytes to be output in RA(3-0)
QUT2TC: 2 Bytes to be output in C(3-0)
OUT3TK: 3 bytes to be output in A(5-0}
OUT3TC: 3 bytes to be output in C(5-0)

Exit:
No menory error =»

Carry clear on exit
PO increnented past the tokens that were output
b1 increnented by 2 (OUT1T+, OUTBY+ entries only}
A(B) & C(B) are suapped (OUTBYT, OUTBY+ entry)
A(R) & C(R) are suapped (OUT2TC entry only)
A(M) & C{M) are suapped (OUTITC entry only)

Elge
golong MENMERR

Calls: OVFLCK

Uses: 00 (OUTNIB,OUT1TK, OUT2TK, BUT3TK)
01,00 0UT1T+) .
A(8),C(B), DO (ouTBYT)
A(B),C(B), D1,D0 (0UTBY+)
A(R),C(R), DO (outerc)
A,C, B0 (out31C)

Stk lvls: 1

History:

Date Progranner flodafication
07/07/82 Jp flodified docunentation
11/02/83  S.M. Nodified docunentation header.
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Name: (§) R3=D10 - Save DO and D1 in R3
[FLTH R3=D1C - Save C(R) & D1 in RI
Nare; R3=D1+ - Save C(R) & A(R} 1n R3

Purpose:
RI=D10 entry saves DO in RI(A} and D1 in R3(9-5).
R3:D1C entry saves C(A) 1n R3(A) and D1 in R3(9-5).
R3=D1¢ entry saves ((A) 1n R3(R) and R(R) in R3(9-5).

ntry:

R3=D10: DO and D% contain values to save in
R3(A) and R3I(9-5), respectively.

R32D1C: C(R) and D1 contain values to save in
R3(A) and RI(9-5), respectively.

R3=D1+: C(R) and A(R) contain values to save in
R3(R) and R3(3-5), respectively.

Exat:
Carry preserved fron entry
A(A)=L (R}
R3=D10: RI(R)=D0 on entry;  A3(9-5)=D1 on entry
C(A)=RA(A)=DO
R3=01C: RI(R)=L(A) on entry; R3(3-5)=01 on entry
R3=01+: R3(R)=C(R) on entry; RI(3-5)=A(R) on entry

Calls: ¥one

Uses.......
R3=010: A, C(R), R3
R3=D1C: A, R3
R3=01¢: A, R3

Stk lvls: ©

History:

07/06/82 IP flodif1ed docunentation
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11,13 (SL9R0 - Copy D1 to RO{9-S)
Category: GENUTL File: MB&ING::NS

Nane:(S) CSL9RO - Copy D1 to RO(9-5)

Purpose:
Copy D1 to RO(3-5) uithout disturbing the rest of RO.

Entry:
No necessary conditions,

Exit:
4 = 0
Carry clear
Calls: (swpy

Exclusive: R,C(R)
Inclusive: R,{(R),P

Stk lvls: 1
Detail:
=(SLIRO A=RO

CD1EX
D1=C
GOSBVL =CSLuPS
C=A R
RO=(
RTN

History:

Date Progranner flodification

12/08/82 nB Docunentation
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12/08/82 N8 Docunentation

11,15 DI2ROR - Copy D1 to RO(R)
Category: GENUTL File: NBRING::NS

Name:(S) DI2ROA - Copy D1 to RO(R)

Purpose:
To copy D1 to RO(R) without disturbing the rest of RO.

fntry:
No necessary conditions.

Exits
Carry clear.

Calls: none

Stk lvls: 0O
Deta1l:
=D12ROA CROEX
CD1EX
D1={
CROEX
RTNCC
History:
Date Progranner fodification
12/08/82 nB Docunentation
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11,14 INDO+2 - Add 2 to R1{A), copy value to DO
Category: GENUTL File: PNBAING::AS

Nane:(S) INDO+2 - Add 2 to R1(A), copy value to DO
Nane:(S) INDO-2 - Subtract 2 from R1(R)

Purpose:
INDO+2: Take DO storage 1n RY, increment by 2 and copy

to D0.
InD0-2: Subtract 2 fron R2(R).

Entry:
No necessary conditions,

Exit:
Carry clear.
InDO+2: R1(A) 1ncrenented by 2.
DO=C(R)=R1(A)
INDO-2: RY(R) decremented by 2.

Calls: none

Exclusive:
InDo+2: C(M), DO
IND0-2: nothing

Stk lvls: 0

Detail:

=1nD0-2 CRIEX
C=C-1
C=C-1
CRIEX
RTNCC

=IND0+2 C=R2
C=C+1
C=(+1
R1=C
bo=(
RTNCC

n®

E-¥ )

History:

Date Progranner Modification
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11.16  NuDFFS - Recover old offset, store new one in RAN

Category: GENUTL File: nNBAUSG::NS

Mare:(S) NuDFFS - Recover old ofFset, store neu one in RAN

Purpose:
Recover old offset fron AvllenEnd, store a neu one
1n the sane location. (Utility for IMAGE emecution,
but can be used anywhere.)

Entry:
D1-address+5 for which neu offset will be conputed
0ld offset resides at AvienEnd

Exit:
Carry clear
Neu offset stored 1n AvilenEnd
C(R)=recovered offset fron AvitenEnd (recovered neans
that the addition has been perforned on the of fset
to recover the address)
01=A(A)=AvNenEnd+S

Calls: StAVE+ (SetRVE), CR2D1+
Exclusive: R(R),C(R),D1

Inclusive: A(R),C(R),D1

Stk lvls: 1

Detarl:
=NuOFFS D1=D1- §
AD1EX
GOSBVL =SetRVE Set D1=C=Avllentnd
A=R-C R Conpute new offset.
C=DATY A Fetch old offset.
DAT1=A A Store neu of fsdk.
G010 CR2D1+ Recover conpute address.
History:
Date Progranner fodification
12/08/82 nB Docunentation
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11,17 ROVOFS - Recover offset fron RAN storage

Category: GENUTL File: MBAUSG::NS

Mare: (S) RCVOFS - Recover offset from RAN storage
Narte: (S) C+A2D1 - Recover offset from RAN storage
Hane: CR20t+ - Reconpute offset from RAN storage

Purpose:
To recover a 5-nibble cffset from RAN (recover means
to fetch the offset, perforn addition to reconpute
the original address).

ntry:
RCVOFS: offset to recover resides at D1-§
C+A201: offset to recover resides at D1

Exit;
Carry clear
D1=A(R)=address+5 uhere of fset was found
C(R)=recovered offset {offset was added to D1 to
recoripute old address)

Calls: none

Uses.......
Exclusive: A(A),C{A)
C+A2D1 also uses D1 {does a D1+5)

Stk lvls: ©

Detasl:

=RCVOFS D1=D1- 6

=C+R201 C=DAT1 A

CA2D1+ D1=D1+ §
AD1ER
D1=A
C=A+C R
RTNCC

History:

11-18

HP-71 Softuare IDS - Entry Point and Poll Interfaces
General Purpose Utilities

Uses.......

#,8,C,0,00,P.
Stk lvls: 2
Detail:

Maximun duration 1s 1048.575 seconds (FFFFF nsec).
Max1nun frequency 15 determined by clockspeed. At
500 khz clockspeed, maxinun frequency is 6757 hz,

Algorithn:
Define: f = frequency
t = duration in nsec
k1 = 1nner loop countdoun constant
k2 = outer loop countdoun constant
One beep cycle (one cycle of square uave) takes
32*k1474 nachine cycles. The routine beeps for k2 beep
cycles.
k1=(clkspd/f-74)/32
1f k1¢0 then k120
1f k1>FFF then k1=FFF
f’=clhspd/(32*k1474)  {conpute actual frequency}
k2:f*t/1000  {compute cycle count}
Execute tone loop, using k1 to tine square uaves
and k2 to count tone cycles.

History:
Date Progranner Modification
05/20/82  Nn fidded docunentation
11.19  CHIRP - Do An Annoying Little Beep

Category: GEMUTL File: MN&BP::NS

Nane: (S) CHIRP - Do An Annoying Little Beep

Purpose:
Quick, high-pitched beep for errors and uhatever.

1-20

HP-7t Softuware IDS - Entry Point and Poll Interfaces
General Purpose Utilities

Date Progranner fodification
12/08/82 mB Docunentation
11.18 ©P - Machine-level Beep

Category: GENUTL File: TN3BP::NS

Hane: BP
Hane: BP+
Hanie: (S) BPeC
Nane: (S) TONE

Nachine-level Beep
Nachine-level Beep
Machine-level Beep
Nachine-level Beep

Purpose:
Perforn BEEP.

Entry:
BP: A = frequency 1n hz (floating point dec),
C = duratign in secs (floating point dec).

BP+: A[A] = duration in msec (hex).
D[R] = frequency 1n hz (hex).
HEX node.

BP+C: C[A] = duration in nsec (hex),
D[] = frequency 1n hz (hex).
HEX node.

TONE: C[X] = 1nner loop countdoun constant.
B[] = outer loop countdoun constant (W cycles).
HEX node.
(Bypasses check of beep flag, computation of
constants based on freq, duration and
clockspeed. )

Exat:
HEX rode.
Calls: BP: RJUST, DCHXM, all BP+ calls.
BP+: CSLM5, CSRMS, IDIV, MPY, SFLRG?.
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ntry:
HEX node.

Exat:

HEX node.
Calls: BP+C {falls through).
Usges.......

R,8,C,D,P,D0.
Stk lvls: 2
History:
Date Progranner Modafication

osfo2/83 wm Rdded documentation

11.20 RONCHK - Fand ROM / File Chain Start
Category: GEMUTL File: [MN&CNF::NS

Narie: ROMCHK - Fand ROM / File Chain Start
Nane: (S) ROMFND - Find ROR / File Chain Start

Purpose:
Check if ROMs exist
Find file chain start within RON/IRAN
Retumn Device Infornation about ROM

Entry:
RONCHK: First tine entry point
Finds ROM Configquration Table
If non-enpty, save pointers required for entry to
RONFND.

»

ROMFND: Repeated entry point
R1(X) = Length to end of Configuration Table
R1(3-7)=Position mithin Configuration Table

1-21
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Exit:
P=0
RONCHK:
Carry set:
Enpty Configuration Table
Carry Clear:
D1,C(R) @ First f1le on plug-1n
D(S) = Device type
1 = IRAN
2 = RO
3 = WP EEPRON
= Inte) EEPRON
Device type 1s increnented by 1
to distinguish Fron RAN
D(0) = Port Extender # (Device #)
D(1) = Port #
D(2-7) = Mibs (3-8) of config table entry
R1(X) = Length to end of Configuration Table
R1({3-7)=Pos1tion u1thin Configuration Table

R1 nust be preserved betueen calls to RONFND

RONFND:
Carry set:
No nore ROfs
Carry Clear
Sane Exat Conditions as ROMCHK

Calls: CNFFND

Uses..
E)u:lusxve A-D,D1,R1
Inclusive: A-D,D1,RY

Stk lvls: t

NOTE:
R nust be preserved betueen calls to RONFND

Algorithn:

RONCHK: Find ROM Configuration Table (CNFFND)
If no table entries ---> RINC
Move to Device W field in table
fove Table length to 8

Read Device#, PortW and Size infor into (,D
Read J High nib address & Device type
Rdjust pointer (D1) to next entry 1n table
Increnent & Move Device type to D(S)
Calculate & Read first file address
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xSdHn: Register x shifted direction d n tines.
Carry and pointer unaffected.

Calls: None.

Register x (above, Ex1t conditions).

Stk lvls: 0O
History:

Date Progranner Rodification
6;;;;;;2_’ Nn - a;ded dncunennt;;r-\

.22 SFLAGS - Sets systen flag
Category: GENUTL File: PMFLG::NS

Nane:(S) SFLAGS - Sets systen flag

Purpose:
Sets a systen flag and updates annunciators

Entry:
(B) -- hex flag nunber (e.g. load FF for -t)
HEXM:
P-O

Exit:
specified flag set
any corresponding annunciator turned on
Carry=Clear
D{R) - Set to DO
HEXNODE
P=0

Calls: GTFLRG, UPDRNX
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Save Len of Config table & Next entry pos'n
1n R1,
D1 <-- Start of file
RTNCC
ROBFND: Restore Len of Config Table (lom 3 mbs R1 -> B)
Restore Position 1n Config Table (R --> D1}
2: If entries left (B>0)

goto 1;
else
RTNSC
History:
Date Progranner flodification
07/09/82 JP Modified docunentation
11.21  ASRH3 - Shift R Right 3 Nibbles

Category: GENUTL File: NNSUTL::AS

Nane:(S) ASRU3 Shaft R Right 3 Nibbles

Nane:(S) ASRUA - Shift A Right 4 Nibbles
Nane:(S) ASRUS - Shift A Right S Nibbles
Nane:{S) ASWUI - Smaft f Left 3 Nibbles
Hane:{S) ASL4 - Shaft A Left 4 Nibbles
Nane:{S) RSLHS - Shift A Left 5 Nibbles
Nane:(S) CSRHI - Shift C Raght 3 Nibbles
Nane:(S) CSRUA  ~ Shift C Right 4 Nibbles
Name:(S) CSRWS - Shaft C Right 5 Nibbles
Nane:(S) CSLH3 - Shaft C Lleft 3 Mibbles
Nane:(S) (SW4 - Shaft C Left 4 Nibbles
Nane:(S) CSLWS - Shaft C Left 5 Nibbles

Purpose:
(SL or SR) (Ror C) (3, 4 or 5) tines,

Entry:
Yes.

Exat:
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Inclusive: CPU: A{R),B(R),C(15,5-0),D(R),P
RAN: RANNAD1-4,SYSFLG

Stk lvls: 2
History:

Date Progranner Rodafication
(');;;17;5 _";ﬁ ..... Docunented r;;;;;e
04/11/83 n Revised docunentation

11.23  SFLAGC - Clears systen flag
Category: GENUTL File: PMFLG::NMS

Nare:(S) SFLRGC - Clears systen flag

Purpose:
Cleares a systen flag and updates annunciators

Entry:
C(B) -- hex flag number (e.9. load FF for -1}
HEXMODE

p=0

Ex1t:
specified flag cleared
any corresponding annunciator turned on
Carry=Clear
D(R) ~ Set to DO
HEXMODE
P=0

Calls: GTFLAG, UPDANX
Uses.......
Inclusive: CPU: A(R),B(R),C(15,5-0),0(R),P
RAR: ANNAD1-4,SYSFLG

Stk lvls: 2
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History:

Modification

Date Progranner

06/11/82 P
04/11/83 P

Docunented routine
Revised documentation

11.24  SFLAGT - Toggles system flag
Category: GENUTL file: PMSFLG::INS

Nane: (S) SFLAGT - Toggles systen flag

Purpose:
Toggles a systen flag and updates annunciators

Entry:

C(B) -- hex flag nunber (e.g. load FF for -1)
HEXNDOE

P

Exit:
specified flag toggled
any corresponding annunclator turmed on
Carry=Set 1f flag previously set
Carry=Clear if flag previously cleared
D(R) - Set to DO
HEXNODE
P=0

Calls: GTF LAG, SYSFLC, UPDANX

Uses.......

Inclusive: CPY: A(R),B(R),C(15,5-0),0(R),P
RAN: ANNAD1-4

Stk ivis: 3

History:

Date Progranner Modification
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11,26 GIFLAG - Gets RAN nib and flag mask

Category: GENUTL file: PRSFLG::NS

Nare: (S) GTFLAG - GCets RAN nib and flag nask

Purpose:
Gets nibble and mask for SYSTER flag specified
by hex flag #

Entry:
C(B) -- hex flag nunber
HEXNODE
P=0
Exit:
R(XS) - appropriate nibble fron flag register
C(XS) - mask: 1 b1t on at position of flag
D{A) -- previous content of DO
DO ---- points at appropriate nibble 1n flag register
carry=clear
P=0
HEXNODE
Calls: nothing

Stk lvls: 0
History:
Date Progranner Hodxfication

06/14/82 P Docunented routine
12/17/82 P Removed conversion ovfl, tests
04/11/83 Pn Revised documentation
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06/11/82 Pn Docunented routine
04/11/83 PR Revised docunentation

11.25 SFLAG? - Tests systen flag
Category: GERWUTL File: PRRFLG::NS

Nane: (S) SFLAG? - Tests systen flag

Purpose:
Tests » systen flag

Entry:
C(B) -- hex flag nunber {e.g. load FF for -1}
HEXRODE

P=0
Exit: '

Carry=Set if flag set
Carry=Clear if flag clear

D(R) - Set o0 DO
HEXNODE '
P

Calls: GIFLAG

Stk lvIs: 1
History:

Date Progranner
06/11/82 Pt
04/11/83 ]

Docunented routine
Revised docunentation
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11,27 FINDA - Look For A(B) In R Table And Junp

Category: GEWUTL file: SBADSP::MS

Nare:(S) FINOR - Look for A(B) In A Table And Jump
Nane:{S) FINDDO - Look For (DO) In R Table And Junp

Purpose:
Searches a table follouing GOSUB for a byte matching
AlB] and junps to address specified for that value.

Entry:
FINDA:
A(B)zbyte to be found
FINDDO:

(D0)=byte to be found
Table of bytes and address offsets nust follou GOSUB
The call should look as follous:

60SBVL =FINDR <---GOSUB 18 folloued by table
CON(2) \Q\ <---Byte to be natched

REL(3) ESCQ <---Hhere to junp if natched
CON(2) \R\

REL(3) ESCR

CON(2) \C\

REL(3) ESCC

CON{2) O <---Null byte terminates table
<---Folloued by code to execute
1f no match is found
Entry points:
1) FNDDO+ - Increnents DO 1 byte, then reads in R(8)
2) FINDDO - Reads in A(B) fron DO
3) FINDA - Rssuries byte to compare already in A(B)

Exit
P 4
Calls: None
Uses.......
Inclusive: C(R)

Stk lvls: 0

°oNn-29




HP-71 Sof tuare IDS - Entry Point and Poll Interfaces
General Purpose Utilities

Detail:
This routine uses 3 nibble self-relative of frets

Algarithn:
Pops address off return stack and uses that address
as the start of a table of alternating byte to be
conpared and 3-nibble relative offsets of uhere to
Junp 1f that byte natchs what 15 1n A(B). The last
entry 1n the table should be a O byte followed by
the code to execute 1f no natch 1s found.

History:

Date Progranter Modification
09/13/82 B. Urote routine to replace BYTSCN
09/14/82 B.S. Changed to fall thru to otheruise

code

11.28  TBUINP - Indexed table jump
Category: GENUTL File: SB2DSP::fS

Nane:(S) TBUMP - Indexed table jump
Nane:(S) TBUMC - Indexed table jump

Purpose:
Perforns an 1indexed table jump 1nto a table of 3-nibble
relative offets following GOSUB.

Entry:
Table of relative offsets nust follou GOSUB
TBUIMP: P = index of table to junmp to
TUNC:  C(0) = 1ndex of table to jump to

Exit:

= 0
Calls: None
Uses.......
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Detail:

Uses 56 nibbles of reserved RAN to save state of
nachine. RAssunes that the subroutine stack has at
least one (out of B) levels available to save the
return address.
This routine 1s not permitted to alter any harduare
status bits or the D register since they are not
saved or restored.

R4(R) saves C register

INTR4 saves R4{15-5) and DO

INTR saves A register

INTB saves B register

INTh  saves fMode,P,Carry,RSTK[N¢1]

Algorithn:
Save [(d} in R4
Save R4(5-15) and DO 1n INTR4
Save A(H) 1n INTR
Save B(K) 1n INIB
Save 1 stack level, Pointer, Carry, and Mode 1n INTH
If this 15 not a nodule pulled interrupt then
goto INTR20
nP=0
If WP st1ll active then
goto MPI
Set FIAPI
INTR20:
If Interrupt Ignore Flag is set
then clear 1t and goto RESTORE
If (MOS test word 1s invalid
then C(Call HARMST and goto RESTORE 1f it returns
If VECTOR 15 non-zero
then junp to that address
Wait 8/512ths second to debounce keyboard
Call KEYSCN
RESTORE:
Restore Mode, Carry, Pointer and 1 Stack level
Restore 8(N)
Restore A(K)
Restore DO
Restore ( and R4
Return fron 1nterrupt

History:
Date Progranner Nodification
07/15/82  B.S. Updated docunmentation

1-32

HP-71 Sof tuare IDS - Entry Point and Poll Interfaces
General Purpose Utilities

Inclusive: C(R)
Stk Ivls: 0O
Detail:
Pops address off stack and adds J tines the index to

1t. It then uses RELIDO to junp to the address
specified by that table entry.

History:
Date Progranner flodif1cation
10/14/82  B.S. Created routine to replace CRSE.

11.29 INTRPT - Interrupt Nandler
Category: GENUTL File: SBADVR::MS

Nane: INTRPT - Interrupt Handler
Hane: (S) INTRS0 - Reentry point for ext. interrupt handler

Purpose:
INTRPT:
Processes interrupts whenever they happen
INTRS0:
Reentry point for external interrupt handlers
Restores CPU registers for interrupt RRH then
returns fron i1nterrupt,
Entry:
None

t:
R4(R)=D0 at tine of call. No other registers changed.

Calls: KEYSCN

Exclusive: R4(R),RAN(INTRE,INTA, INTB,INTR)
Stk lvls: 0@
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Gomputer,

3
1.3 RINCLR - Clear Rttention Flags Museum s
Category: GENUTL File: SBSDVR::MS

Nane:{S) RTNCLR - C(lear Attention Flags

Purpose:
Clears ATNFLG to inhibit effects of ATTN
key. Rlso returns old state of ATTN flag.

Entry:
Exat;
Carry clear 17f RINFLG uas set.
Calls: None
Uses.......

Inclusive; R[R],D1

Stk lvls: 0
History:
Date Progranner Hodification
oz Rdded documentation
07/25/8) B.S. No longer clears Except status bit

11.31  DSLEEP - Deep sleep
Category: GENUTL File: SBADVR::MS

Nane:(S) DSLEEP - Deep sleep
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se:
Put TITAN into a pouer-off state.

Entry:
None,

Exit:
P=0,
Carry clear,

Calls: ALMSRV, RTNCLY, BF2DSP, FIBOFF, I/ODAL, LOCKD?,
0UT=1, PUCONF, RCLSTA, FPOLL, MOKEYS, SFLAG?, !
SFLAGC, SFLRGS, RCBRT?

Uges.......
ALl CPU registers. SCRTCH in RAM.
Stk lvls: §
NOTE: '

This is hou you put the machine to sleep. If menory
configuration changes uhile the nachine 13 asleep,
the sof t-configured nodule which called DSLEEP nay havq
noved, Thus uhen DSLEEP tries to return, the machine
uill go out to lunch. It is RECOMRMENDED that you call
DSLEEP through the MGOSUB utility:

GOSBVL =NGOSUB

CON(5) =DSLEEP
Then if configuration changes, the GOSUB stack will be:
collapsed and the attempt to return fron DSLEEP w1ll
give a SYSTEM ERROR. This beats going out to lunch.

Secondary local entry point DPSO10 is used by PHROFF.

Deta1l:
Perforns pouer-dokn poll on entry and one or tuo
pouer-up polls on uakeup. Control is returned to the
calling routine in the follouing circumstances:

If ATIN key sas not hit:
fin on-tirer alarn is pending with progran running

or
R poll handler cleared =f1TNOF on zpDSWNK poll.

If RTTN key uas hit:
R poll handler cleared =FlTNOF on =pDSWKY poll.
or
Passuord is null
or
User supplies correct passuord.
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History:

D Programer Hodification

07/15/82

NA Added name to documentation
09/07/82 M Added calls to RC/BAT at end
09/09/82 floved puroff poll af ter DSPO20
09/13/82 W Nade CR/LF conditional on clear flg
09/20/82  Nn Check ON key at DPS0O10
09/23/82 W0 Clear F1RLRN before pOSUKY poll
10/25/83 B.S. Updated docunentation

11.32 SLEEP - Scan KB, do LSLEEP 1f key buffer enpty
Category: GEMUTL File: $BRDVR::NS

Nane: (S) SLEEP - Scan KB, do LSLEEP 1f key buffer empty
Nane: (S} LSLEEP - Light Sleep
Purpose:

SLEEP

Debounces keyboard and shuts CPU doun unless keys are
in buffer or doun.

LSLEEP:
Shuts (PU doun {enters lou pouer state) until some
activity on the bus or the keyboard uakes up CPU.

Entry:
Exit:
= 0
Carry clear if keys in buffer
Carry set 1f no keys uere in buffer
Calls: DEBNCE,KEY?
Exclusive: C(R)

A
Inclusive: RA(L),B(W),C(H),D0
Stk Ivls: 1
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LOCK is implenented uith the aid of the =f1TNOF and
=fINKOF flags. Proper nanipulation thereof will keep '
the user fron breaking into a locked machine. Guide-
lines for their use are found in the poll 1interface
descriptions below.

Sone special things happen for the benefit of the
PUROFF routine, since PUROFF returns control to the
nain loop upon uakeup. See PUROFF docunentation for
nore detail, including explanation of =bECOMD.

Algori tha:
DSLEEP: Clear =f1PUDN flag (indicate that we were not
called fron PURDFF).
DPS010: (Entry point for PUROFF).
ON key doun
Set RTTN flag and goto DSPO4O
If display-clear flag clear then goto DPSOX
Send <cursor on>/CR/LF.
DP0X Send <cursor off>
DPS0IS: Perforn pouwer-down poll.
Set TURNOFF (FLTNOF) flag.
Clear NAKEOFF (f1MKOF) flag.
Turn off display.
Clear f-9 shaft status bits.
Clear RINFLG and ATNDIS.
Turn off tiner _W3 (lou battery check).
Activate KB rou uith ATIN key.
SHUTDN, |

0PS040: Configure.

Deallocate external conmand buffer (to give poll
handlers a chance to create one if we uere
called by PUROFF),

Check clock systen

1f RTTN key uoke us up, goto DPS200.

1f progran running and ON TINER pending
Clear =f1TNOF; goto DPS200.

Perforn pDSHNK poll (uho uoke us up?!?),

1f turnoff flag set and RTNFLG clear then
goto DSPO35 ;

DPS200: Flush key buffer. i

Clear fIALRN flag. |

=pDSUKY poll |

Passuord processing (does not require password if |
passuordznull or =F1TNOF 1s clear).

If failed to unlock machine (passuord required but
not correctly given), goto DPSO3S.

RC/BAT check

RETURN
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Rlgarithn:
Debounce for 8/512ths second then scan keyboard
If key buffer not empty
then return uith carry clear
If any keys are doun
then return mith carry set
Shut doun CPU
If nP=1 or FINPI set then
Go to MPI
Return ui1th carry set

History:
Date Progranner Hodification
07/15/82 B.S. Updated docunentation

11.33 (KSREQ - Handle service regquests
Category: GENUTL File: SB&DVR::NS

Nane:(S) CKSREQ ~ Handle service requests

Purpose:
Handle service requests. This routine recognizes
several possible sources of service requests:
1) Timer 1--Display code needs service.
2) Tiner 2--Clock systen needs service.
3) Tiner 3--Battery check code needs service.

Rfter exarning above, CKSREQ performs a poll shich
allows:
1) Handling of SREQs we don't re:ogmz}.
2) Handling related to recognized SREQS (e.g.,
scheduling a new external alarm through clock
systen).

This code 15 typically called when:
1) He uake up fron a sleep state (delay, etc.).
2) He recognize that an SREQ 1s exerted at certain
points in the nainfrane (e.g., interpreter loop).
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Entry: I

Hex Node ,
Bat:

Hex Mode
Calls: ACBTSR, CKTAGU, DSPUPD, ALASRY , PUTPND, FPOLL
Uses.......

A,8,C,0,P,00,01,32 mbs at SCRICH

Stk lvls: 4
NOTE:

This code saves the status bits in the user-status
save area used by the display code.

Algorithn:
Set BAT annunciator if lou battery
Save caller’s status bits in display status area
If display timer has tined out
then update display (blink cursor, etc.)
Check alarn clock systen
Clear external alarn bit in clock system status
If Except bit set or service request still pending then
Poll (pSREQ) i
Restore caller's status

Return
History:
Date Progranner Rodification
o2/25/83 W Added documentation
10/25/83 8.S. Updated docunentation

11.34  QUOTCK - Quote and Rpostrophe Check
Category: GERUTL File: SBLEXD::MS

Nane:(S) QUOTCK - Quote and Rpostrophe Check
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Calls: None

Inclusive: D1, (NLFFLG), and NFLG=0 entry also uses C(A)

Stk lvls: 0
History:
Date Progranser Rodification
;;;(-);}Ei ;; -------- Added docunentation

11.36  PSHSTK - Push Stack

Category: GERUTL File: SGREXC::hS

Name:(S) PSHSTK - Push Stack
Nare: (S} PSHSTL - Push Stack

Purpose: Noves high menory to iower memory to allow ’push’
onto GOSUB, VARIABLE, or some other atack.

Push address on stack uith NO LEEHAY check

Entry;
DO pointer to top of stack pointer
B(R)= Rnt mermory needs to ’open up’.
PSHSTK:

P=n-1 where n=# pointers to be adjusted
LEEWRY will ALHAYS be checked
PSHSTL:
C(0) = # pointers to be adjusted
P= non-zero 1f LEEWAY not to be checked

Exit: Carry Clear:
B(A) 1s preserved
P=0

D% points to new top of stack

RAN pointers are adjusted
Error Exat
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Purpose:

Checks 1f A(B) 1s a quote or an apostrophe
Entry:

P = 0

R(B) = Byte to be checked
Exit:

Carry set 1ff A(B) is a quote or an apostrophe

Calls: None
Uses.......
Inclusive; C(B)
Stk lvls: 0
History: I
Date Progranner Rodification
01982 8.5 Rdded documentation

11,35  MFLG=0 - Clear NLFFLG nibble
Category: GENUTL File: SCSDRT::NHS

Nane:(S) WFLG=0 - Clear NLFFLG nibble
Nane: RFLG=X -~ Set RNLFFLG nibble

Purpose:
NFLG=0: Clear MLFFLG nibble
NFLG=X: Set MLFFLG nibble
Entry:

NFLG=X: C[(P) as value to be stored at NLFFLG

NFLG=0:  C(R)<0
{NLFFLG) = Specified value
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Insufficient flenory to open stack
Calls: ROVEUT, PTRAD1, MENCL+
Uses: ° R, C(R), D(A), DO, D1

Detail: Usefulness of this routine could be extended
to variable creation, CALL/SUB. etc

GOSUB required C(S} not be altered.
Preserves rath stack.

Stack lvls: 1

History:
Date Progranner  Nodifications
07/04/82 Added docurentation
08/10/82 fodified to preserve nath stk

S.u

S.H

09/30/82 1.P. Added RENCL+ call, removed RY

10/12/82  S.W. Changed D=C B to R field.
Replaced BENCL+ with KNERCK,

10/29/82  S.u. Took out KMEACK call, due to
subroutine levels - PSHSTK
to be used by GOSUB/GOSUB

02/15/83  J.P. Added PSHSTL entry. for no
LEEWRY check

.37 PSHGSB - Push address on GOSUB Stk
Category: GENUTL File: SGREXC::Nn$

’

Nane: (S} PSHGSB - Push address on GOSUB Stk
Nane:(S) PSHUPD - Push address on GOSUB Stk
Nane:(S) PSHNCR - Push address on GOSUB Stk

Purpose:

Push address and return type nibble on GOSUB stack
Allous address to be updated when nerory noves
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Allous nicrocode GOSUB/RETURN to work '

Entry:
A(R) = RAddress to push on stack
PSHACR:  Sets return type for Microcode return
PSHUPD:  Sets up as Update address. P nust be 0.
PSHGSB:  C(S) = Return type (see GOSUB)

s Exit
Carry Clear:
4 = (not necessary for PSHGSB)
D1 @ Return type nibble on stack
C[0] = Return type
C[5-1]=Address just pushed on stack
Error Exit:
Insufficient Menory to open stack

Calls: PSHSTK

Exclusive: C(W),D(S),P,D
Inclusive: A-0,D0,D1

Stk lvls: 3
flgorithn:

PSHMCR: C(S) <-- Microcode Return type
PSHUPD: C(S) <-- Update Address Return type
PSHGSB: Save Return Type D(S) <«-- C(S)
Save Return address on stack
Open up GOSUB stack by 6 nibbles  (PSHSTK)
Restore address and return type
Nrite return type and address to stack

RINCC
History:
Date Progranner Rodification
6;;;’;;5 J.P. ;;;;;-code o
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1f POPGSB/POPUPD uses D(M)
B(S) nust be preserved for POLL

Detail: Could also be useful to variable elimination
(e.g. DESTROY) or to eliminating SUB environments
fust innediately precede PTRAD1

If the return address on the stack points into a
file and that file 15 purged before the address 1s
15 popped off, this address will be 2ERQ.

This can happen 1f Expression Execute 1s called and
a user defined function 1ssues a PURGE.

R calling routine nay have to check this is EXPEXC
can be called in the interin,

Stack Lvls: 1

History:

Date Programmer Nodifications
01/04/82  S.W. Added docunentation
08/10/82 S.W. fodified to preserve math stk
10/06/82 J.P. Added POPGSB/POPUPD entries
10/07/82 W Added stack-empty check
02/10/83 1.P, Use only B(0-5) to pres B(S)

11.39  RELUUW - Relative Jurp Fron (D1)
Category: GEMUTL File: SGALDC::NS

Nane: (S) RELIP - Relative Jump From (D1)

Purpose:
RELINP reads the address pointed to by D1, adds it to
D1, then does a direct jump to the resulting address.

The nainfrane uses RELINP to jump to a deconpile
routine.
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11.38  POPSTK - Pop Stack
Category: GENUTL File: SGREXC::NS

Nane: (S) POPSTK - Pop Stack
Nane: POPGSE - Pop Stack
Nane: (S) POPUPG - Pop Stack

Purpose: Deletes stack entry(ies) and adjusts pointers
--pertains to FOR/NEXT, GOSUB, etc.
POPGSB/POPUPD:
Pop return address/update address off GOSUB stack
--Reads Return Rddress and Return type, then deletes :

Entry;

POPGSB: Sets C{R} and R(R) to top entry of GOSUB stack
Reads Return type and Return address into D
Sets P for PTRAD]

POPSTK: C(A} points to start of entry to delete {pop)
R(R) points to end of entry to delete
P set for PTRADJ

Ex1t:
POPSTK: CARRY CLEAR, P=0,
POPGSB/POPUPD: If Carry set
Stack uas enpty, P unchanged
Else carry clear, P=0
D(R) = Return address
D(S) = Return type (see RETURN)

If the address on the stack points into a
file and that file 1s purged before the
address 15 popped off, the return address
will be ZERD.

This can happen 1f Expression Execute is
called, and a nulti-line user defined
issues a PURGE.

Calling routines nay need to check for thisl.

v1a PTRADY
Calls: NOVED3, RINSTK
Uses: A, B(0-5), C, D1, DO
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Entry:
D1 points to relative address

Exat:
D1 = R? on entry
A(5-0) = 6 nibbles pointed to by D1
C=R
PC 1s at resulting address

Calls: none
Uses: A, C,D1
Stk lvls: ©
Detail:

When the nainfrane uses RELINP to decompile a
statenent, on entry D1 points to the deconpile address
and R1 contains the pointer into the token strean, le
R1 points past the begin BASIC token. So on exit fron
RELINP (upon entry to the deconpile routine), D1 points
past the begin BASIC token and A contains the first six
tokenized nibbles that follou.

History:
Date Programner Rodification
11/08/83  S.H. Rdded docunentation header

11.40 EOLXCK - End of Stnt check
Category: GEMITL File: SG&LDC::nS

Nare: (S) EOLXCK - End of Stmt check
Nane: (S) EOLDC - End of Stnt check

Purpose: Checks for statement terninator in the forn of
t! or t@ or tEOL

Entry: P=0
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2 entry points:
1) EOLDC - D1 at token in question
2) EOLXCK - A(B) contains token
Exat: CARRY CLR=> No end of statenent token found
Calls: none
Stack lvls: ©

Uses: - ((B)

History:

Date Progranmer  Modifications
07/07/82  S.U. Inproved documentation
07/28/82  S.M. Elininated ELSE check

11.41  QUTNBS - Output nibbles

Category: GENUTL File: SGELDC:: NS

Nare:(S) OUTNBS - Output nibbles
Nane:(S) OUTNBC - Output nibbles
Nare:(S) OUTC15 - Qutput mibbles

Purpose: Outputs specified nunber of nibbles fron R or
C to RAN pointed to by DO

Entry: D(R) points to RVMEME
DO positioned properly
3 entry points:
1) OUTNBS - P set for WP urite
Source 1n R
2) OUTNBC - same as above except source in C
3) QUTCtS - Qutputs entire ward from C

Ex1t: P=0, Carry clear, DO updated, D(R) preserved

Calls: none
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| C(3-2)= LEX IDN (hex) (mainfrane IDN = 00)
| C(8)= nessage Ib nunber (hex)
|

If desired nessage has text insertion points:
RZ register: source of text insertion.
C(14): type of 1insertion.

C(13): hou nany characters 1n insertion.

| R2
| -
= actual output characters 1f C(14)= Txxx
= address of output characters 1f C{14)= Oxxx
= additionally, 1f C(14)= 0000, upper byte
of R2 contains control nibbles.
c(14)

Ixxx  use cantents of R2 register as output
Oxxx  use address 1n R2 register to find output

%000  Output 1s already 1n ASCII form

Dig1t output (di1gits can be Hex or Dec):
%001 Bigit cutput-- replace leading 0's w/blanks
%010 Digat output-- don’t suppress leading 0's
¥011  D1git output-- suppress leading 0's

Hex-to-Dec conversions aluays generate
decinal numbers with 7 digits:
%100  Hex-to-Dec: suppress up to 3 leading 0’s
x10t  Hex-to-Dec: suppress up to 4 leading 0's
x110  Hex-to-Dec: suppress up to 5 leading 0's
X111 Hex-to-Dec: suppress up to 6 leading 0's

For C{14)= 1000 (*ASCII output is 1n R2")
C(13)= #nibbles-1 to be output. Hence the
#n1bs MUST be even'!; C(13) odd. E.g.,
1f S chars for output, C(13)=9,

For ((14)= x0xx (hex or dec digit output)
C(13)= #digits-1 to be output, hence
no nore than 16,

For C(14)= x1xx (hex-to-dec conversion)

11-48

HP-71 Softuare IDS - Entry Point and Poll Interfaces
General Purpose Utilities

Stack lvls: O

Uses: C, R (all entry points except OUTNBS), P, DO
History:

Date Progranner MNodifications
07/08/82 S Inproved docunentation
10/18/82  S.u. Deleted OUTNC+, OUTNB+ entry

points; added QUTC1S

11.42  NFWURN - MNarning/nessage driver
Category: GENUTL File: TISERD::NS

Nane:(S) NFURN - WHarning/message driver
Nane:(S) NFURNG - Warning/nessage driver
Nane:(S) MFURQE - Harning/message driver

Purpose:
Display uarnings and nessages from standard message
tables.

Pz 1xxx  Sound Beep
= xixx Do not store ERRN

P= xxtx  Display nessage only (Else display
“URN:" or "HRN L:" prefix, too)

P= xxx!  Display nessage uithout setting delay.
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C(13)= kdigits-1 1n nunber to be converted
Nax hex value for conversion 1s FFFFF
(1048575 dec), hence [(13) nust be 4
or less.

For C(14)= 0000 ("RSCII output from DRT1")
C{13)= 0: no output

1: Send out specified nunber of
character; R2(15-14)= Wchars-1.

2: Send out chars until ASCII termin-
ator 1s found. ASCII terninator
1 passed in R2(15-14) {usually
an FF terninator, but any byte
value can be used).

Entry for NFURQS:
Sane as for MFURNQ, except that P will be set
explicitly to 8. Processing then falls into NFURNQ,

Exit:
P =0
Carry set
Calls: POLL, SFlag?, KILLKY, FCRLC?, CRLFND, UPDCRL,
Sflag(, TBASID, DORSCI, TBRSTX, A=CUR, RVS=C,
AVS2DS, CHIRP, XDELAY, CRLFSD, BLDDSP, NMFLG=X,
R<RST2, RST2<R
Uses.......

Exclusive: R(M), B(W), C(N), D(W), P, DO, D1, RO
RZ (only 1f text insertion; otheruise not used)
Inclusive: Same

Stk lvls: 2

NOTE:
If the nessage constant 1s eMEM (18 hex), the nessage
routines Lill autonatically invoke NEMERR, and 1ssue
an Insufficient Nemory error.

Detail:
Exanple of text insertion:

Message 88 in the nainfrane 1s TFN WRN L{5}:{6},
uhere {5} indicates an insertion point for a line
nunber, and {6} indicates an indirect reference to
another nessage. If we wanted to display

TFR URN L145:Syntax (Syntax 1s nsg W4Bhex)
ue could pass the line nunber 1n R2 uith the
appropriate control codes 1n C (x=don’t care):

»
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R2x xxxxxx004Bx0145 ;
0145= dec digats for output |
004B= 1ndirect nessage nunber ,

€z xBIxxxxxxxxw0088
0088= desired uarning nessage
3=Mdigats-1 to be output
8=1xxx: use contents of R2
x011: digit output, suppress leading 0°s

Or, alternatively,
R2= xxxxxxx004Baaaaa
23232= Jddress to find digits
004B= 1ndirect nessage nunber

€= xIIxxxxxxxxx0083
0088= desired warning nessage
3=4d1g91ts-1 to be output
3=0xxx: use address in R2
x011: dig1t output, suppress leading 0's

Or,...
R2z xxxxxxn004Bxxx91
91hex=145 decinal
0048= 1ndirect nessage nunber

C= xFixxxxxxxxu0088
0088= desired uarning nessage
1=4d191ts-1 to be converted to decinal
F=1xxx: use contents of B reqister
x111: suppress up to 6 leading 0's

R2= 03xxxxx004Ba2aaa !
222337 address to find ASCIT ouwtput:
004B=1nd1rect nessage nunber
03=ficharacters-1 to be output

€= 0 1xxxxxxxxx0088
0088= desired marning nessage
1= output nunber of chars found 1n R2(15-14)
O=output 1s 1n RASCIl forn already, resides at!
address found 1n R2. :

History:

Date Progranner Modification
06/29/82 g docunentation
01/27/83 mp Poll error handle, XN=0 suppress
03/04/83 8 Saved 3 RSTK levels
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| RA(R)= Address of pronpt siring for 1nput

| re-display (pronpt riust be enclosed 1n
| delimters, both sides, Deliniters

| can be any byte value. E.g., prompt

| string for an editor might look

i like xCnd:x , where x's are any

| natching byte value.)

| or =0 for “use BASIC pronpt string” (defaults
| to the prompt string 333, where the

| 3’s are the natching delimiters).

|

(*) Bi1t0 of the P register 1s reserved for future
applications, as a way for the LEX file which
generated the error to conmunicate uith other
LEX files; this bit can be detected during the
pERROR poll 1n RO(S). The neaning of this b1t
15 not yet decided. In the meantime, b1t0 nustx=Q,

Entry for NFERR- :
OC as C(3-0) above.

Exit:
= 0

Calls: PGLL, fCALC?, CRLFND, UPDCRL,
SflagC, TBMSID, DOASCI, TBASTX, A=CUR, AwS=C,
mS20S, CHIRP, XDELAY, CRLFSD, BLDDSP, HFLG=X,
R<RST2, RST2¢<R. Might jump to ONERR,

Pargce errors also call:

CKINF-, DSPBUF, DSPCNA, DSPCHR, CURSFL, CURSRR,
£SCSEQ

Uses.......

Exclusive: A(W), B(M), C(W), D(W), P, DO, D1, RO
R2 (only for WFERsp entry uith text insertion;
otheruise not used)
$13 1s tested for: "Running progran?"
If you're calling this routine just for
nessage display, Hatch out for S13711
fivailable Nenory {starting at RAvMenSt) is
also used as a building buffer for nsg,
PARSE ERRORS also use:
RI (stores pronpt address and Wcursor-rights)
R1, R2 (used 1n SENDUD)
STHIRO (an CKIKRFO and SENGHD)
Inclusive: Sane

Stk lvls: 4 (parse errors only}
2 (all other errors)
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0a/11/83 ne Added KILLKY call.

11.43  NFERR* - Error message driver
Category: GENUTL File: TISERD::NS

Nare:(S) WFERR* - Error nessage driver
Nane: NFERR- - Error message driver
Purpose:

Display error nessages fron standard nessage tables.

Entry:

Pz 1xxx This 1s a Parse error (1.e., re-
display i1nput line u/cursor backup)
x1xx Do not store ERRN
(Else store ERRN and ERRL)
xnix Display nsq only (Else display
“ERR:" or “ERR L:", too)
bit0 not used at present (*¥)

C(B)= nessage ID nunber 1n Hex.
C(3-2)= LEX IDN 1n Hex (=00 for nainfrane tbl)

If Pxixxx (parse error): ;
INBS points to first char of INput Buffer, with |
a 3 nibble length field preceding 1t.

01 points to char in 1nput buffer w/error
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NOTE:

Parse errors re-pronpt and rebuild the input line. The
pronpt 1s built in the display observing WIDIH. Thus is
not a protlens uith the BRSIC prompt (">"), since 1t 1s
only one character; but an external systen using a multi-
character pronpt should be auare that the pronpt, after
a parse error, nay be split betueen tuo lines. (This
feature was incorporated to acconodate INPUT prompts. )

Hessages are built in Rvailable Nerory, which 18 used as
a tenporary buffer. This can cause a MENERR; see the
RENERR routine for details.

If the error nessage nunber at entry 1s the eflEM constant
{18hex), the nessage routines will autonatically invoke
the MEMERR routine, and an Insufficient Memory error wmill
result.

Any error entering through MFERR* {includes WFERR and
BSERR) disallous text insertion. Sone applications nay
construct error nessages which allomw text insertion; 1f
you want to 1ssue these messages as errors you have
three choices:

1) Issue then without any text insertion (use MFERR*,
NFERR or BSERR)

2) Issue them as warnings, nade to look like errors
(use NFURN) (see IDS volunme I, chapter “Nessage
Handling").

3) Call NFERsp entry point (see WFERsp heading).

Detaal:
RO usage:
FEDCBAYIB?76543210

| | ¢-urng or error  +- nsg nunber
| +- insert codes
+- option flags

Algorithn:
(1) Put option flags i1n C(S).

Save options and LEXE, nsgl 1n RO. »
Call POLL
If Parse error, calculats Nbackups and store
uirth A(AR) 1n R3.
If entl constant, branch to MEMERR,

NFER.6 If "“don't store errord” option go to (2)
Else, store error# 1n £RRN,
If running progran ($13=1), store Lined.
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(2) If running progran (S13s1), and not a warning,
and ON ERROR 1n effect, branch to ONERR,
If “nessage text only" option, go to (4)
Build LEX ID prefix for nessage.
Build “ERR" or “ERR L".
If running progran (S13=t), build lire#.
Build *“:*
Build nessage text.
Display entire nessage.
Beep.
Send CR, LF.
If warning, return.
If not parse error and S13=1, position DO
to line#t or @, return,
(Parse error:)
Set up CKINFO for SENDWD, send out prompt.
Redisplay 1nput line.
Nove cursor far left.
Send out required ¥ of cursor-rights,

(4

History:
Date Progranner Modification

06/29/82 nB docunentation
06/18/83 B deleted P=xxx1 entry flag

11,44 fFERsp - Error flessage Hith Text Insertion

Category: GENUTL File: TIZERD::MS

Nare:(S) NFERsp - Error Message Uith Text Insertion
Purpose:
Special entry point into error message handler,
allouing text 1nsertion {only 1n those knoun nessages
which have insertion points).

Entry:
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..... Junp, above....)
History:
Date Progranner Modification
08/22/83 N8 docunertation

11.45 DORSCI - Send ASCII bytes to DATO
Category: GENUTL File: TISERD::NS

Nane:(S) DORSCI - Send ASCII bytes to DRIO
Nane:(S) DORSCe - Send RSCII bytes to DATO

Purpose:
Build a buffer of ASCII characters starting at DO;
the ASCIT characters can originate fron four types:
1) B(D digirts
2) HEX digits
3) nuneric conversion from Hex-to-Dec
4) existing ASCII bytes (or tokens)
Output can reside 1n one of tuo places:
1) 1n 8 reqister
2) 1in DATY

Entry: .
DO= output address (must be less than RVRENE pointer)

B register or D1: source of text insertion.
C(1): type of insertion,
C{0): how many characters 1n insertion.

= actual output characters or digits
af C{1)= Ixxx

< additionally, 1f C(1)= 0000, upper byte
of B contains control nibbles.
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|
| RO(S) = entry options as specified for P 1n NFERR*®
[

)= nessage ID nunber in Hex.
-2)= LEX IDH 1n Hex (=00 for rainframe tbl)

23
w ™

Text insertion: Same as condition (3) for MFURN,
(See "“Details" under WFURN for exanples.)

All other details as specified in MFERR% .

See “NOTE", “Details” and "Rlgorithn” entries under MFERR%,

Detail:
NFERsp should be called (as a subroutine) as
follous:
<set R2 according to text insertion options>
<set C(14-13) according to text insert options>
«set C(S) bits according to NFERR* options>
<set ((3-0)=nessage nunber>
RO=( Store options, nsg_# in RO
SE THEX
GOSBVL =POLL pERROR poll.
CON(2) =pERROR
CPEX 15 In case poll error, options.
= 12 P value for "error”.
{CHEX OOF In case poll error...
60C LABEL1 CRY=zpoll error.
7UH=0 Poll handled?
GOYES LABEL] Yes! RAbort nessage.
C=R0
LCHEX C(12)=F for “error* flag.
LRBELY GOSBVL =NFERsp
LRBEL3 P= 0 (1f necessary fron TXH=0
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txxx use contents of B register as output
Oxxx use address in D1 to find output

%000  Output 15 already in RSCII form

Digit output {digits can be Hex or Dec):
%001 Digit output-- replace leading O’s with blanks
x010  Digat output-- don’t suppress leading 0's
x01t  Digit output-- suppress leading 0's

Hex-tc-Dec conversions aluays generate
decinal nunbers with 7 digats:
x100  Hex-to-Dec: suppress up to 3 leading 0's
%101 Hex-to-Dec: suppress up to 4 leading O's
x110  Hex-to-Dec: suppress up to 5 leading 0’s
%111 Hex-to-Dec: suppress up to 6 leading 0's

c(0)
For C(1)= 1000 (“RSCII output 1s 1n B")
€{0)= Wnibbles-1 to be output. Hence the
#nibs NUST be even!!; C(0) odd. f.q.,
1f § chars for output, C(0)=9.
For C(1}: »Oxx (hex or dec digit output)
C(0)= Wdigats-1 to be output, hen.e
no more than 16.
For C{1}= x1xx (hex-to-dec conversion)

¥z
0)= #digats-1 in nunber to be converted
Max hex value for conversion is FFFFF
(1048575 dec), hence C(0) nust be 4
or less.

For C(1)= 0000 ("RSCIT output frem DATY")
£(0)= 0: no output »

1: Send out specafied number of
character; B(15-14)= #chars-1,

2: Send out chars untal ASCII termin-
ator is found. ASCII termnator
1s passed in B(15-14) (usually
an Ff terminator, but any byte
value can be used).
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Entry for DOASC+:
This entry point is for “ASCII output from DAT1
only:
D1 points to output already in ASCII forw
C(15-14)= Wbytes to output
DOASC+ then sets C(B)=01 for appropriate codes.

Ex1t:  (May exat through NERERR 1f not enough nenory)
Carry clear
p x

B(R) = W bytes left in available menory past buffer.
DO points to FF terminator, ready for another call.

Calls: HEXDEC (only for hex-to-dec conversion;
.e., only if ((1)}=x1xx)

HWEUJ (only for RSCII output from DRT1;
i.e., only 1f C(1)=0000)

P AN}, B(H), C(W), D(15-13)
00

Uses D1 only if C(1)=0 (1.e., only 1f ASCII output
fron DAT1; otheruise D1 not changed). And then,
01 13 only noved past source ASCII.

Stk lvls: 1

Detail:

Fills DATO uith characters fron B register or from DAT1
(as specified by calling routine). An FFf terninator
it placed at the end of the buffsr, ready for a call
to BF20SP or BF2STK,

AviienEnd 18 checked for sufficient nenory. This is

uhy DO at entry nust be less than Rvienfnd

If ASCII output fron DAT1, maxinmun Ncharacters is 255.
If digit output, maxinun nunber of digats is 16. If
ASCII fron B, naxinun number of characters is 8,

If source is HEX or BCD digits, converts to ASCII
equivalents first, for output to DATO.

For nuneric Hex-to-Dec output, conversion to BCD 1s
performed, then converted to RSCII for output to
DATO.

Rlgorithn;
Copy control nibs fron C to D, calculate
Ibytes 1n AvAEM.

If RSCII output, copy bytes to DATO.
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06/14/82 1] Designed and coded.

11.47 MHEN - MNove File Merory W/Ref Adjust
Category: GERUTL file: TI&UTL::MS

Nane: MYNEM - Move File Menory W/Ref Rdjust
Hare: (S) MVNEN+ - Move File Menory H/Ref Adjust

Purpose:
Move nenory 1n a file chain up or doun uith reference
adjust. Horks for either MAIN or Independent RAN.
RFADJ 15 called, and pointers MAINEN -> RVMENS and
CURRST -> CURREN are updated 1f they fall into the
block that moved. MNote that if the pointer value falls
outside the block that noved but 1inside the area 1into
uhich 1t noved, no action 1s taken. If the source of
the nove 18 NOT EQUAL to the corresponding file header
address passed in C(R), then that file header’s chain
length 1s also adjusted.

Entry:

R(A) = Starting address to move up or down. Equal
to C(A) if adding or deleting file to/fron
file chain,

B(R) = Offset (dest address - source address)

C(R) = Rddress of header of file containing address
to be noved. File chain length field of the
header wi1ll be updated to neu length if and
only 1f C(R) & R(R). If adding or deleting a
file to or fron the chain, this address should
polnt to the follouing file header in the file
chain or to the end of the chain.

P B

mvnEn:

D{S) = Device code for nenory device

D(B) = Port nunber if port device

D(7-2) = MNibs 3-3 of port’s configuration table entry

MVRENs:

D entry state w1ll be cortputed from C(R)
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1f Nex-to-Dec, call to HEXDEC, then digit output.

1f Digit output, convert digits to ASCII and output. |

As chars are output, decrenent Wbytes in RVMEN.
Terninate buffer uith FF.

History:
Date Progranner Modification
06/25/82 B Docurtentation

11.46 MOVE*N - Hove Menory Up or Doun Without Ref Rdj
Category: GENUTL File: TI&UTL::NS

Nane:(S) MOVEAN - fove Memory Up or Doun Hithout Ref Rd) |

Purpose:

fove nerary up or doun uith no reference adjust.
fntry:

A(R) = Sourte address

B8(R) = Length of block to nove in nibs

C(R) = Dest address
Exit:

Bll entry conditions
P 0

Calls: NOVEDN, MOVELN
Uses. .

Elcluuve f, C(R), DO, D1
Inclusive: R, C(R), DO, D1, P

Stk lvls: 1
History:

Date Progranner Rodafication
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Exat:

A(R) entry: starting address of nove
C{A) entry: start of file header
Entry state

0

Wowowow

R2
B(R)
P
Carry clear:

Merory noved and references adjusted

Carry set:
C{(3-0) = Error code 1f error occurred:
efEn - Insufficient Menory
eILRCS - Illegal Access (xf RO or EPRON)
Calls: LOCADR, FLADDR, RMEMCH, MOVE*M, ADJREF
Uses.......
Exclusive: A,8,C,D0,00,D1,R0,R1,R2
Inclusave: R,B,C,D,00,01,RO,R1,R2,SCRTCH(4-0)
Stk lvls: 3
NOTE:

N0 CHECX IS MADE to verify that the starting address
actually falls uithin a fale chain or uhether the port
specified corresponds to the specified address.

Rlgorithn:
mnens
Conpute nenory device info
Ly,
If nove is nerory expansion then
Check nenory (return if error)
If source ¥ file header start then
Update chain length
fove nenory
Rdjust references

Kistory:
Date Progranner Modification
06/09/82 FH Designed and coded.
pit} Check for RON file
02/15/83 fH Packed, updated docynentation
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{ KEYUTL - Keyboard Utilities |  CHAPTER
|
A m e e e im e N

12,1 CHEDIT - Character Editor
Category: KEYUTL File: MR&ED::NS

Nane:(S) CHEDIT - Character Editor

Purpose:
Rccepts keyboard input and edits line 1n display.

Entry:
P=0, Hexnode

Bat:
P=0 ;
If carry set then A(R)=function code. )
If carry clear then CHEDIT was terminated by an )
1nnediate execute key. R3I{A)}=Definition length.
D1 points to first char of definition.

Calls: CHEDEX, CHROUT, DSPCHA, DSPCHR, DSPCL?, DSPSPC,
KEYRD, TBLINC, WRITOS, WRITE, bfodsp.

Uses: )
A,8,(,0,P,D0,D1,RO0,R3, ST, DEFADR, USRSTA, 32 n1bs at .
SCRTCH.

Stk lvls: 6

Detarl: :
This subroutine implements a character editor which
accepts keyboard 1nput and edits display as needed !
unt1l a key 1s entered uhich 1s not neaningful in

. cnaracter edit mode. The keycode of the terminator
1s returned in the A register. The follouing keys
are terninators:

R(A) Key# Function
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Eat:
P=0.
UEFADR contains pointer to expanded value:
CEFADR: Length of string i1n bytes.
DEFAUR+2: Key type:

0 = Single ASCII character. Includes
control characters 0-31, which
should usually cause sore action
in the editor calling KEYRD.

"

RSCII control character. MHust
subtract H40 from the 1-byte def-
1n1tion we are pointing to. These
characters should be 1nterpreted as
text, and should not cause any
special action in the editor.

2 = User-defined key; Terminating.

a
"

User-defined key; Non-terminating.
6 = User-defined key; Non-displaying.

8-F = LEX entry with lower 3 bits as
follous:
b1t Parenthesis needed.
bit Trailing space needed.
bit 2: Leading space needed.
(spaces & paren not included in
string length field)

DEFADR+3: Rddress of text.

Calls: ALNSRY, ASLUS, BLDDSP, CSLMI, FINDR), FLIPO,
fLIPCS, FPOLL, GETDEF, KEYTYP, NTADDR, POPBUF,
RPTKY, SETTNO, SFlagC, SLEEP, Sflag?, VMf(-2,
WIPOUT, cksreq, range, sflagt, usrsta,

Uses.......
8,8,(,0,P,D0,D1,R3,USRSTA (for holding ST),
DEFRDR (for definition), 32 nibs at SCRTCH.
Stk lvls: 5
Rlgorithn:
KEYRD: Build display.

KEYRSO: Perform WTKY fastpoll.
If handled then goto KEYR69.
Check for repeating keys (RPTKY).
If we have a repeating key then goto KEYR?2.
Build display.
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13 -- 38 -- Endline

14 -~ 43 -- RAttention

15 -~ 46 -~ RUH key

16 --112 -~ CONTinue key

17 --102 -~ SST key

18 -- 50 -- Curser up

19 -- 51 -- Cursor doun

20 --162 -~ Cursor to top

21 --163 -~ Cursor to botton
22 --155 -- g Attention

23 --111 -~ (ALC rode key
24 -~ 99 -- OFF key !
25 --164 -- g Endline (Cnd Stack)

Rlthough these keycodes map to the sane values as
certain control keys (ctrl-f through ctrl-Y), hitting
the CTRL sequence followed by a key uill NDBT be
i1nterpreted as one of these terninators wWith the
exception of CTRL-M. They wuill sinply be put into the
display as funny-looking characters.

History:

Date Progranner Nodification )
06/23/82 8BS Updated docunentation :
11/05/82 Nm Reurote ;

12.2  KEYRD - Read A Key

Category: KEYUTL File: MNSED::NS

Nane:(S) KEYRD - Read A Key i

Purpose: :
Read a key and return a pointer to its expanded value. |

Entry:
HEX rode.
fIRPTD and last position in keybuffer contain
infurnation necessary for repeating keys to mHork.
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Set 10-rmnute timeout (SETIND).
KEYR60: Go to light sleep (SLEEP).
If key 1n buffer then goto KEYR?0.
If 10-ninute tineout not expired then goto KEYREO
else return OFF-key definition,
KEYR69: Set up registers after poll.
Goto KEYR72.
KEYR70: Pop key# fron buffer.
KEYR72: Put keyM and logical keycode in RO.
Perforn KYDF fastpoll.
If handled then 1f S0=0 (not-returning-definition)
then goto KEYRSO else return.
If VIEW flag 1s clear then goto KEYR?S.
Clear VIEW flag.
Get key definition; 1f none then goto VIEWUN,
Write defimtion to LCD.
Goto VIEW30.
VIEWUN: Write "Unassigned” to LCD.
Loop until keys up (VWFC-2).
Goto KEYRS0.
KEYR?S: If (TRL flag clear then goto KEYR80.
If keycode not 1n CTRL’able range then gote
KEYR8O.
Return CTRL key definition.
KEYRBO: If USRX Flag clear then goto KEYR90.
Clear USRX flag.
Toggle USER flag (carry reflects old state).
Goto KEY100.
KEYR90: Carry := USER flag.
KEY100: If carry clear (not USER} then goto KEY110,
Fetch key redefinition. If non-existent then
goto KEY110.
Return redefined key definition.
KEY110: RSTK=KEY120 (return address in case we do
internal processing).
{start of internal processing jurp table}

If keycode = LL key then goto LOWERC.
1f keycode = USER ‘key then goto USERK.
If keycode = CIRL key then goto CTRL.
If keycode = VIEN key then goto VIEMWK.
If keycode = temp-user key then goto USERX.

If keycode = Last-err key then goto lerrm.

{end of internal processing jump table}.

Pop RSTK. 4

If keycode 1n range of typing aids then goto
NEHTOK,

If LC flag set then flip case if appropriate
(FLIPCS).

{ue have a sinple 1-char defimataon}

Look up key defination in XEYCOD table and return
definition,
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KEY120: {ue have finished internal processing}
If keybuffer enpty then zero out last entry in
heybuf fer to disable repeating key.
boto KEYRSO.
NEUTOK: Find typing aid definition (WTRODR).
Return definition.

History:
Date Progranner fodifacation
_____ --
11/02/82 W Began to urite. i
12.3  -LINE - Delete Through End Of Line

Category: KEYUTL File: FMNIED::AS

Nare: (S) -LINE - Delete Through End Of Line
Purpose: ‘
Send an ESC X to display to delete through end of line
Entry:
P = 0
Exit:
[ = 0
Calls: ESCSEQ
Uses.......

Exclusive: C(B)
Inclusive: A(H),B(W),C(H),D(W},00,D01

Stk lvls: 4

History:
Date Programmer fodification
07/16/82  BS Rdded docunentation ‘

12-5

HP-71 Software IDS - Entry Point and Poll Interfaces
Keyboard Utilities

11/04/82 W Wrote.

12.5 CHDIST - Set comnand stack pointer to 1st cnd
Category: KEYUTL File: SBACMD::AS

Hame: (S) CADIST - Set connand stack pointer to tst cnd

Entry:

Hone
Exat:

D1 points to CMDPIR

C{R)=0
Calls: None
Uses.......
Exclusive: ((R)
Sth lvls: 0
History:

Date Programer Rodification

07/28/83 B.S. Rdded documentation

12.6 CHDSOO - Display Cnd Stack Entry
Category: KEYUTL File: SBACHD::NS
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12,4 RPIKY - Check For Repeating Keys
Category: KEYUTL File: MN&ED::NMS

Nane:(S) RPTKY - Check For Repeating Keys

Purpose:
Check for repeating keys.
Entry:
P=0.
HEX node, .
The last position of the heybuffer contains the keyW

to look for. :
Systen flag f1RPTD indicates whether the key has begunl
repeating yet. !
User status bits have been saved into DSPSTR. :
Exit:
Carry tlear if! Key cones up before repeat interval.
Keybuf fer non-enpty. i
No key in last position of keybuffer. |
Carry set indicates that a repeat should be done.
Key# 1s 1n B[A].
Flag f1RPTD = 1 iff carry set.
P=0

TIRERT has been reset to .5 sec.
User status bits have NO1 been restored to ST.

Calls: CKSREQ, DEBNCE, IDIVA, TARRS1, WRTIMI, Sflag?, |
SFlagC, SFlagS, usrsta. i
Uses.......
#,8,C(,0,P,00,01,5T
Stk lvls: 3
History: .
Date Progranmer fodification
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Hare: (MDS00 - Display Cnd Stack Entry
Nane: CMDS10 - Display Cnd Stack Entry
Nane: (S) (MDS20 - Display Cmd Stack Entry

Purpose:
CNDSO0 - Initializes to first command stack entry then
CADS10 - Puts up conmand statk pronpt then
CNDS20 - Puts up conmand stack entry and noves cursor
to far left,
Entry:
p B
CRADS10 and CMDS20 require that CHDPTR be set to specafy
which connand should be displayed.

Exat:

P = 0
Calls: BF 2DSP,CNDFND,DSPCNR, CURSF L, CD1ST
Uses.......

Exclusive: D1,C(R),A(W)
Inclusive: 00,01,R,8,C,0

Stk lvls: S

History:

Date Programmer Hodafication

o2y bs. Rdded documentation

12.7 CHOFND - Find Nth Connand Stack Entry
Category: KEYUTL File: SBACHD::MS
’
Mawe: (S) CHOFND - Find Nth Connand Stack Entry

Purpose:
Finds the conmand stack entry indicated by CWDPTR

Entry:




I
!
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!
CHDPTR 15 nunber of entry to find (0-->f1rst.F—->1Sth)\

Exit:
D1 points to start of cnd stack entry (at length fxelJ)

Calls: None

Uses.......
Inclusive: D1,A(K),C{R)

Stk lvls: 0

Detaarl: ,
This routine starts with the newest comnand (pointed tp
by RAUBFR) and chains up stack touard the oldest entry
unt1l the specified entry is reached. :

History:
Date Progranner Modification
07/28/83 B.S. fidded documentation .

12.8 CNDINI - Recalls CMDPTR and MAXCHD

Category: KEYUTL File: SB&CMD::NMS

Nane:(S) CHDINL - Recalls CMDPTR and MAXCAD

Purpose:
Recall CMDPTR and RAXCHD to A(0) and C(0)
Entry:
None
Exit:
A{0) = (CMDPTR)
€(0) = (nmAxCnp)
Calls: None
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1n buffer that 1sn’t a scrolling key or when
display tiner tinmes out.

History:

Date Progranner Modif ication
10/19/82 8. Updated docunentation
07/18/83 B.%. U1ll not tirme out if a progran

1% running
12.10  FGTBL - State table for f & G shifted keys

Category: KEYUTL File: SB&FGT::NS

Mane:(S) FGTBL - State table for F & G shifted keys

Purpose:
This table defines a state machine used to deternine
how to process f and g shifted keys

Entry:
Do not enter

Deta1l:
The state nachine has 7 1nput bits and 4 output bits.
The seven 1nput bits are as follous
B1t 6 F key currently doun

Bit 5 © key currently doun

Bit 4 Some non-FG key neuly doun
Bit 3 g annunciator on

Bit 2 f annunciator on

Bit 1 Chost bit

Bit 0 F or G key was doun during last key scan
The ghost bit 1s used to indicate that an f or g
shift has been perforned but the annunciator uas
left on because the corresponding key was still
doun,

The lower 4 bits are stored betueen key scans

1n the display RAM nibble that contains the f and
g annunciators. The lower two bits do not affect
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Stk lvls: ©

History: ;
Date Progranner flodification :
07/28/83 B.S. Rdded docunentation

Category: KEYUTL File: $BADSP::NS

Nane:(S) SCRLLR - Scroll Left and Right !

Purgpose:
Watch for scrol}l keys and perforn display scroll
Entry: i
4 =0 |
Exit: '

= 0
A(B) contains keycode that 1s first in key buffer i

Calls: ALNSRY, BLDDSP, BLDLCD, CKSREQ, D1=FC, FINDOO, ‘
GETSTA, POPBUF, RPTKY, SCRL6O, SETFC, SETTHO,
SLEEP, USRSTR. ,

Exclusive:
Inclusive: A(W),B(H),C{N),D(K),D0,01 '

Stk lvls: S

Detail:
Sleeps and watches for scrolling key 1n the key
buffer and cauces the display to respond i
appropriately. Routine exits when a key 1s found |
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the display since there are no annunclators in the
LCD to correspond to these bits,

These 7 bits form an offset 1nto the table

shich gives the nes “state” of the state rmachine
and 1s stored back into display memory, If

b1t 4 1s set but bits 5 and 6 are clear then

all bits should be cleared following putting the
f or g nodif1ied key codes in the buffer.

History:
Date Progranmer fodification
10/18/83 8.5, Updated docunentation

12,11 KEYCOD - Keycode Hap
Category: KEYUTL “File: SBAXCM::MS

Nare:(S) KEYCOD - Keycode Map

Purpose: Systen keycode nap. Maps keys to their

definition
Entry:
Do not enter
History: .
Date Progranner Mod1fication
n/03/83 BS. Rdded docunentation
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12.12  DEBNCE - Debounce and scan keyboard
Category: KEYUTL File: SBSKEY::NS

Nane: (S) DEBNCE - Debounce and scan keyboard
Narie: (S) KEYSCN - Scan keyboard

Purpose:
Scans keyboard and puts all new keys in key buffer

Entry:

Ex1t:

P 0
D0=(5) =DISINT (except for WARNST exit)

Calls: Wone

Inclusive: A(K),B(M),C(K),00
Stk lvls: O

Deta:l:
The keyboard 18 scanned and a bit nap of all keys
down 1s nade. If the nunber of keys doun {not
counting the ON key 1s greater than 3 then no change
15 nade to the bit nap or key buffer and KEYSCN
returns 1inediately. The nap 1s compared to the nap
that uas rade the last tine the routine uas called.
The new bit map is saved for the next call. RIl keys |
that have gone doun since the last call (up to 7 new ;
keys) are added to the key buffer (space pernitting).
The logical keycodes for unshifted keys that are
generated and stored in the buffer are as follous:

0---0-»-0»--0---0---0---0--4---0«-0---0—--0--—0--—0---0‘
QiIWIEIRITIYIU|TI|OLP]7 819/}
| 01] 02| 03] 04| 0S| 06| 07| 08| 09] OR] 0B] OC| 00| OE!
e it EEEY BEEY SRR LY L +
IaISIDIFIGIHlJIKILI"I4|5|GI"I‘
] OF| 10f 1%] 12} 13| 14] 5] 16 17] 18] 193] 1R] 1B] 1C{
e ey T e e e GU LT ey ]
[ 21X Py ANl )] Y f2]a]-]
| 10| 1€} 1F] 20] 21} 22| 23} 24| 2S|eol| 27} 28} 29| ZRI
P Lt ST DT T TEETEERY BELTEESR) 260--—4---4—--0---d
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Purpose:

Pops a key from keyboard buffer into B(R)
Entry:
Exat:

Carry set > Key buffer uas enpty

clear =2> B(R) contains keycode
Key# just popped has been copied to last position
1n keybuffer.

Calls: None

Incluuvt C(K),8(R),00

Stk lvls: 0
Detarl:
Disables interrupts and pops a key from buffer.
History:
Date Progranner Nodification

07/16/82  B.S. lipdated docurentation
11/04/82 W Rdd copy of last key to keyld slot
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| ONI £ | gIRUN| Lf| RtISEC| Upl Dni O | . =1+
1281 1 Tl 2t 2F| 30| 31] 32] 33] ] 35| 3] 37} 38]
D R e R e e R R e e EEL EEEL
f shifted keys have 56 added to these values. ‘
G shifted keys have 112 added to these values.

The f and g keys thenselves are never put in the
buffer.

I
R state machine 1s used to control turning on and off:
of the f and g annunciators. See documentation on
FGIBL for further details.

The key buffer looks like this:

t 2345 6 7 8 3101112131415
e ey B e e R R Sl S S R R ey )
1 T O O O O B B I | k|
e e R R e e e e e L L L LS E LR LRI RED]
| ¢---- KEVBUF (points to first of 15 |

bytes of key buffer) i

+---- KEYPTR (points to mibble that |
tells how nany keycodes |

buffer contains) |

KEYSRV (points to 14 nibbles that |

hold previous key bit nap) --+

History:

Nodification |
................................. -
lipdated docunentation |
Updated ex1t conditions

07/16/82 B.S.
11/16/82 N.B.

12.13  POPBUF - Pop Key Buffer
w Category: KEVUTL File: SBAKEY::WS |

Nane:(S) POPBUF - Pop Key Buffer

12-14 !
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| NRTH - Systen Nath Functions | CHAPTER 13
| |
R PO
13.1 RDDONE - Rdd One

Category: MNRTH File: JT8NMTH::NS

Nare:{S) ADDONE - RAdd One
Nare: (S) SUBONE - Subtract One

Purpose:
To conpute X+1 & X-1 for X an internal munber,

Entry:
Standard floating point nath 1nput uith (R,B)=X,
sINFRD(s10)8sNEGRD(s11), rounding nodes, are consulted
only 1f X¢130 (or X-120) 1n which case the result nay
be +0 or -0 depending on the node.({see AD15s)

Exat:
Standard floating point nath gutput.
Calls: Goes to RD1Ss .
Uses.......
Inclusive: P; R,B,C,D;
HD.ST.[5B];
Stk lvls: 0
NOTE:

Can raise no XN=1 xcption . (clrs SB but not XM)

’

\\
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13.2 M8 - 1R ,
Category: MATH File: JTBNTH::NS '

Mane:(S) 1/X15 - 1/X

Purpose:
To conpute 1/x

Entry:
Standard floating point nath input. i

Exat:

Standard floating point math output. i

Inclusive: P; R,8,C,0;
HD.ST.[S8,XN);

Stk lvls: O

NOTE:
Goes to DY15S (divides 1 by x }

13.3  AD2-15 - RAdd two 15 digit forns
Category: MATH File: JT&NTH::MS

Mare:(S) AD2-15 - Add two 15 dig1t forns i
Mane:(S) AD2-12 - RAdd tuwo 12 digit forns
Nane:(S) ADDF - Rdd for finite args only
Mane:(S) ADISH - RAdd according to modes
Nane:(S) AD1Ss - Rdd with XN sticky

Purpose:
To conpute the sun x¢y .
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Purpose:
To conpute x*y

Entry:
Standard floating point math input.
HULTF & NP15S: SB & XM are not cleared on entry.

CODE: =nP2-12 GOSUB SPLITR
----  =MP1-12 GOSUB SPLITC
=nP2-15 $8=0

Xn=0
=fP15S

Exat:
Standard floating point math output.
¥N=1 inplies O*Inf

Calls: (none)

Uses.......

Inclusive: P; A,B,C,D;
HD.ST.{SB,XNn);

Stk lvls: O

NOTE:
Reg. D has the 16 digit mant. of xiy if D(S)#0,
?nant of Inf & NaN 1s not put into D,but D{S)=0 here)
Results are truncated to 15 digits.
Unfortunately SB=1 when XN=1 on exat. (This is true for
nost math routines.)

13.5  W2-15 - Divide
Category: HATH File: JTANTH::MS

Nane: (S) DV2-15 - Davide

Nane: (S) DIVF - Divide for finite args only
Mane: (S) DVISS - Divide uithout clearing SB
13-4
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Entry:
Standard floating point nath 1nput.

AD2-15 assuries NDT(round to -Inf) (i.e. x+(-x)=+0)
AD15s has rounding node inputs (SB cleared inside)
$10 & 11 set ==> rmd to ~inf (i.e. x¢{-x) = -0 )
else x¢(-x) = ¥,

CODE: =AD2-12 GOSUB SPLTRC

----  =AD2-15 $T=0 SNEGRD  (s11) MO round to NEG..
=ADISA  Xn=0
=AD1Ss  SB=0 (add uses SB for resulik')

Exit:
Standard floating point math output,
Kn=1 1mplies Inf+(-Inf)

Calls: (none)
Uses....... .
Inclusive: P; A,B,C,0; ST.[s1T for AD2-15 only]:
HD.ST.[SB,Xn];
|
Stk lvls: O
NOTE:

{sane result except for rnd to -inf),
fesults are tryncated. (e.g. 1 - 1€-100 -->

|

|
The nain entry fiD2-15 forces rnd to nearest |
.999399993399999 with 5B=1 ! ) ‘

13.4  MP2-15 - MNultiply
Category: MATH File: JTANTH::NS |

Multiply for one 12-forn
Multiply for tuo 12-forns

Rane:(S) nP1-12
Nane:(S) MP2-12

Nane:(S) NP2-15 - Multiply :
Nane:(S) WP15S - MNultiply without clearing SB I
Nane:(S) MULTF - Multiply for finite args only '
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Nane:(S) DVISH - Divide (same as DV2-15)
Name:(S) DV2-12 - Divide for tuo 12-forns
Purpose:
To conpute y/x
y: . .
Standard floating point nath input.

CODE:  =Dv2-12  GOSUB SPLTAC

=W2-15

=Dv15H ¥n=0
$8=0

=DV15S

Exit:
Standard floating point nath output.
XN=1 & P=3 1mplies c/0 where 0<|c|<Inf

8 P=4 " 0/0 or Inf/Inf
Calls: (none)
Mses.......
-atlusive: P; A,8,C,D;
HD.ST.[SB,XN];
8 0

>

. \-? 1vides (R,B) by (C,D) .
st 7 ~Results are truncated to 15 digits.

13.6  SQR15 - Square Root
Category: MATH File: JTANTH::NS *

Nane: (S) SQR1S - Square Root
Nane:(S) SQR17 - SQRT for finite arguments only

Purpose:

13-§
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To compute SORT{x)

Entry: ‘
Standard floating point nath 1input. .

Exit:
Standard floating point nath output.
Xn=1 1nplies SI’R?nog)

Calls: (none)

Inclusive: P; R,8,(;
HO. ST, [$B,Xn];

Stk lvls: O !

NOTE:
Certain 15-forn 1nputs can exit uith SB=0, even thnu#h
the result is 1nexact! .e.g. SOR(IEHH)—-)IE? & SB=0
This occurs frow BSR 1nstr. before SQR30.

13.7  INVKaK - Create IVL NaN
Category: NATH File: JT&NTH::AS

Nane:(S) INVNaN - Create IVL HaM

Purpose:
To create an internal Nak and set XA for IVL.

Entry:
C(B)=two nib. mainfrane error nsg code.

Exit:
(R,B):=NaN with B(14..11):= 4nib nsg code ;
C(A):= 4nib nsg code for 1nput to MESSAGE ROUTINE.
XN:=1 (1ndicates xcpt'n) & P:=IVP {IV xcpt'n)
B(XS)=9 (1f 1n DEC MODE !'). This indicates a
15-forn INVNaN (1.e. created 1n math routine -- xnpm
NaNs fron SPLITR u1ll have F 1nstead of 9 1n B(XS)),
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: P; R,8,0,0; R regs [0]; ST.[¢10];
HD.ST.[SB,Xn};

Stk Ivls: 1
13.9  LN15 - Natural Logarithn
Category: MATH File: JT&NTH::NS
Nane: (S) N1S - Matural Logarithn

- LOG for 12-forn args.
- LOG entry for finite args only.

Purpose:
To conpute LN(x)

Entry:
Standard floating point math 1nput.

Exit:
Standard floating point nath output.
Xf=1 & P=3 inplies LN(0)
& P=4 N LN(negative)

Calls: SHF10, (GOES TO DV15?)

Uses.......

Inclusive: P; R,B,C,D; R regs [0); ST.{10);
HD.ST.[SB,Xn];

Stk lvls: 1
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This causes INVNaNs (and their encoded nessage) '
to be more significant than input KaNs and thus |
uill be preserved when tuo NaNs enter a function,

1.e. R = 0000000000000F 01
B = 000NM00000000 300
[ -000nn
Calls: (none)

Uses.......
Inclusive: P; R,B,C(R);
HD.ST.{¥n,88]; !

Stk Ivls: 0 ‘

" CAUTION: This routine wall set SB (unfortunately). |

13.8  INT1IS - LN(YeX)
Category: MRTH File: JI&ATH::NS

Narie: () LN1415 - LN(1+X)
Nare: (S) LM1+¥F - (N(14X) for finite args only

Purpose: i
To conpute ln{14x) from x. '

try:
Standard floating point math 1input,

fxit:
Standard floating point nath output,
XNzt & P=3 1inmplies LN(O) .
& P=4 " LN{negative) !

Calls: ADDONE, LM1S,
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13.10  EXP15 - EXP{x) (exponential fcn)
Category: MATH File: JT&NTH::NS
Hame: (S) EXP1S - EXP(x) {exponential fcn)

Hame: (S) EX-195 - EXP(x)-1 (EXPMI(x))
Nane: {S) DXP100 - EXP for double precision arg

Purpose:
To conpute e™x

Entry:

Standard floating point math input.

( Uses s11 to distinguish ¢™x from [e™x - 1] )
DXP100: finite args only; s11=0; RO=low order
digits of double precision argument.

Exat:
Standard floaung point nath output for ENP1S,
EX-115 outputs e x 1n (R,B)838 and [e"x - 1] 1n
{R1,RO}8SB  (SB 1s the sane for both).

Calls:  DBLSUB,SHFLAC,1/X15S,STRB1, EXAB1, ADDONE , SUBONE
and other local subroutines.

Inclusive: P; A,B,C,0; R regs [0); S1.[10,11);
. S1.[$8,xn);
EX-115 also uses R1,

Stk lvls: 1

HOTE:
Hhen xpon(t %)>19999 then EXP15(x):=9.99...99E+19999 .,
Hhen < -19999 then EXP15(x)}:=9.9..99€-19999 .,

»
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1311 L6TI5 - Log base 10
Category: MATH File: JTAATH::NS
Nane:(S) LGT1S - Log base 10
Purpose:

To conpute the base 10 logarithn of x.

Entry:
Standard floating point nath 1nput.

Exat:
Standard floating point nath output.

Calls: HRNLAB, EX15, LN1S, LNC10+, DV15S, MRKE1
Uses.......
Inclusive: P; A,B,C,D; R regs [0]; ST.[10):
HD.ST. [SB nl;
Stk lvls: 2

.LGT(10‘n) returns n exactly,

13,12 ¥YX2-15 - ¥ to the X power

Category: HATH File: JT&NTH::nS

Nane:(S) YX2-15 - Y to the X power
Nare:(S) YX2-12 - Y°X for 12-forn argunents

Purpose:
To compute y™x
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XN set 1f NaN created
Carry=Set
DECNODE

Calls: FNPUDS, INFR15, SHFNLT
nay exit through aornan

Incluswe R,8,C,0,P, 38,31
Stk lvls: 2

NOTE:
The result 1s accurate to 12 digits for all integer
argunents i, uhere 0¢=i¢=253. R noninteger finite
or -Inf argunent causes a NaN to be created and XM set.

Algorithn:
A fast integer nultiply nethod 15 used uith adjustments
for 12137 and 167 to 1insure full 12-digat accuracy.

History:
Date Progranner Rodification
05/28/82 )] Docunented routine
06/25/82 " Fatal errors for noninteger args
01/06/83 » Reviewed documentation
01/13/83 " NaN created for invalid args
13.14 uTEST - Perform conparisons
Category: HATH File: SMSNMTH::mS
Nare:(S) uTEST - Perforn conparisons
Purpose: User Real Comparisons - ¢, >=, etc,
Entry: P encodes predicate (see Predicate table).

R:a C:c {(Arg’s are 12-dig forns ake),
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Entry:

Standard floating point nath input.

s11 can be used to conpute {Y"X - 1] by entering
later uith st1=1,

Exit:

Standard floating point math output.
Calis: LN, EXP
Uses.......

Inclusive: P; A,B,0,D; R regs {0,2,3]; ST.[sY=1NF(s8),10, 11]\
HD.ST. [SB xn};
[y*x - 1} uses R1 also.

Stk ivls: 3

NOTE:
If |y™x| > 1E20000 or <1E-20000 then y"x-->1E(+/-)20000,!
these are the internal ovf/unf thresholids.

13,13 FAC1SS - Internal Factorial
Category: HATH File: PMASTA::NS .

Nane: FRC15S - Internal Factorial ;
Nane; FRCTF - Internal Factorial '
Nane:(S) FCSTRT - Internal Factorial

Purpose:
Computes the factorial of the 15-digit quantity in
registers A/B.

Entry:
A/B -- nomalized 15-d1git quantity !
user rodes set i
DECHEDE ,

Exit:

A/B -- factorial in 15-digat forn ,
SB set 1f result is inexact ,
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Ex1t: Carry=Result (Set=TRUE), P=CellW for pair, raises
Invalid if Unordered and predicate contains one
of "> or "¢" but not "?, If invalid, eubse-
quent action based on user traps.

Calls: TST12R, (Rlso uRESXT - if INVALID raised)

Rlters (INC): R,B,C,D,P,Xn,SB,sIX

Stk lvis: MAX(3,NESSG)

Algorithn: See =TST1§

Date Progranner Rodification
07/09/82 SB Bugfix: HTRAP now uorks off of sIX
02/07/83 SB Update header.
13.15  EX12 - Return exponent of 12-dig arg
Category: DATH File: SNSMTH::MmS

Narte: (S) EX12
Nare: (S) EXi5n
Nane:(S) EX15S

Return exponent of 12-d1g a
Return exponent of 15-d1g arg (XN=$8=0)
Return exponent of 15-dig arg

Nare: (S} EXF Return exponent of finite 15-dig arg
Purpose: Returns the exponent of given argument.
Entry: )

EX12: 12-digat arg in A,
EX150: 15-digat arg in ARA.
EX15S: 15-digit arg in RSB,
EXF:  15-dig finite arg 1n R4B.
Exit: R3B: y=EXPONENT(x) 15-digit forn
Calls: SPLTA, XMOSBO, Af IN, =DZ10
Alters (INC): R,B,SB,XH,P,CARRY

Stk Ivls: 1
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History: ;
Date Modification |
------------------------ 13.18  ARG12 - Return Arg of X+41Y (12-dig args)
6/01/82 SB Docurented. X
8/22/82 S8 EXPONENT(0) raises DVZ : Category: PATH File: SWENTH::nmS
10/08/82 §B Code Pack: Tighter loop '
12/08/82 S8 Inprove Connents
02/07/83 Sb Update Header, :
03/31/83 3B Dedicated err msg: "[)(PMNI(O)V" Nane: (S) ARGI2 - Return Arg of XeiY (12-d1g args)
: Nane: (S) ARGIS - Return Arg of Xe1Y (15-d1g args)
. Nane: (S) ARGF - Return Arg of Xe1Y (15-dig finite args)

Purpose: fArgunent of Xe1Y. Used by RNGLE.

, Entry: ARG12: 12-Dag args- A:X, C:Y, =sRAD

. ARGIS:  15-Dag args- RB:X, CD:Y, =sRRD

: ARGF : 15-Dig finite args- AB:Y, (D:X, =sRAD

13.16  SORSAY - SQR for Chain calculations, ;
Exat: ALB: ARG(X,Y)

Category: NATH File: SHSNTH::AS . :

! Calls: SPLTB,NSN15,AFIN, SWAPXY, =0v2-15, SAWGSH,

! ATAN15,0RG6S8,P1/2D, =ADDF , XMOSBO

Nane:(S) SQRSAV - SOR for Chain calculatiens. !

Name: (S) ORXM - Set XN 1f sXN=1 and Set SB if sIX=1 !

Nare: (S) ORSE - Set SB if sIX=1

Nare: (S) SETSB - Set SB Stk lvls: 2

Purpose: SQRSAV-Puts XN & 8B into status bits sifi & IIX.; Algorithn: Weed special cases, call ATANIS(Y/X)
calls SQR1ISN, and falls into ORKN which *
X.

Alters (INC): R,B,0,D,RO,R1,P, sIX, =sINX, sLONP, sRTAN,sSGN,
=sRAD, s+P1/2,5B, XN

establishes XM<--KRM OR sXN, SB<--SB OR s History:
This preserves exactness 1n SB and |
exceptions 1n XM thru a call to SORI5M, ! Date Progranner Modification
Entry: SQRSQV:15-Dig1t arg 1n A and B. | 6/3/82 B sAFFIN used 1n place of P
DEC Mode ! 10/06/82 SB Code Pack: Eliminate Pro) Mode,
%N Set 1f previous exception. ! Riso bugfix (X,Y)=(FINITE,INF).
SB Set if previous 1nexact calculation | 11/15/82 SB Bugfix: ANGLE(0,0)=0 is EXACT.
. 02/07/83 SB Update header.
Exit: SOR{Arg) in 15-digit forn 1n A and 8 , 11/02/83 SB Rdditional Documentation
DEC Mode
XN Set 1f previous exception or SGR exception.
SB Set 1f previous 1nexact or SQR 1inexact.
Rlters: R,8,C,P,S8,XN,CRRRY, and status bits sIX,sXN :
Calls: SAVEXN, SOR151, SETXN i
Stack Levels: 1 '
A
13-14 : 13-16
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History: '
Date Progranner Nodification :
------------------ -- 4 13.19  SIN12 - Trig: Sine of 12-dig arg
11/02/83 SB Docunented
Category: PATH File: SM&ATH::nS

: Nane: (S) SIN12
Nare: (S) C0S12
Nare: (S) TAN12

: Nare: (S) SINIS
13.17 SAVGSB - Put SB into sINX . Nare: {S) (0515
: Nare: (S) TANIS

Trag: Sine of 12-dig arg
Tr1g; Cosine of 12-dig arg
Trig: Tangent of 12-dig arg
Trig: Sine of 15-dig arg
Trig: Cosine of 15-dig arg -~
Tr1g: Tangeat of 15-dig arg

Corov

Category: MATH File: SM&NTH::nS
Purpose: SINE, COSINE, & TRNGENT

Entry: SIN12,(0512, TRN12 - Standard Math, 12-dig arg'ts
Nare: (S) SAVGSB Put SB into SINX SIN1S,C0S15, 1ANT5 - Standard Math, 15-dig arg'ts
Nane; (S) ORGSH Set SB 1f sINX=1

Nane: (S) SAVEXRM - Put ¥N into XM & SB into sIX All entries assune Status bit =sRAD encodes

Narte: (S} SAVESB Put SB into sIX ‘ the desired angle node (SET=RAD NODE)
Purpose: Routines save and restore SB and XN from status | Exat: ASB: 15-d191t result. (DS & SIN entries also

i produce TAN (or COT) magnitude 1n ROSRY.
Entry: See description above I

i Calls: SPLIR,RFIN, SHFRAC, SHFRBD, P1/4, THO*  DBLSUB,
Exit: See description above SHF LAC,FLIP8,FLIP10,FLIP11,GETCON, tNULTF, =1/X15,

=DIVFCD, STRBtX,RCCD1X, =NP2-15, =RODONE , =SQR1S,
Alters: SAVGSE - CARRY, status sINX FUDGE.
ORGSB - C[S], S8, CARRY
SAVEXM - CARRY, status sIX,sXn
SAVESS - CRRRY, status sIX

Alters (INC) : A,B,C,D,RO0.R1,P,SB,XN,CARRY, and
Status bits - sIX, sINWRT, sIRN, eSGN, eSGNT.
Current Value: 7 8 6 10 1"
Calls: Nothing

Stk lvls: 2

Stack Levels: 0 '
i Algorithn:

Nistory: | The absolute value of the argunent 1s dbl word reduced
! by 2*P1 (or 360}, then by P1/2, and P1/4 to obtain

» Date Progranner Modification i 0<=Phi<=P1/4. R pseudo divide produces (X,Y) uith
. emmmemeon eemecmmcee- 4 0<=Y<=X and TRN(Ph1) = Y/X . Fornulas; #
11/02/83 S8 Docunented ‘ TAN(Ph1) = Y/X
! SIN(Pha) = 1/SQRT(14(X/Y)"2)
; CDS(Ph1} = 1/SORT(t+(Y¥/X)~2)
: Related back to the argunent via STRTUS bits.
sIX (7) : Local exactness. Mot set=Exact. (INEXRCT flag)
! sINVRT (8) : If set, use X/Y instead of Y/X (INVERT fhg?
! sTAN  (6) : If not set, TRN 1s desired (TAN flag)
13-15 i 13-17
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i

sS6M  (10): Sign of result (SGM  flag)
$SGHT  (11): Sign of TAN (SGHT flag) i
History: !
|
Date Progranner flod1f1cation ;
Ms/82 S8 Fix to sign of 0 for COS(%0), etc.|
8/12/82 S8 Bugfix: Neg Exp 1n Radian fode. |
10/2%/82 SB Pack: INIT rearrangenent
12/09/82 S8 Inprove Connents, Label Change
TRG150->REDUCE, Code Pack
12/14/82 S8 Label changes, code Pack in area
uhere exactpess established.
02/10/83 S8 Code Pack: Put XTENDE in line. i
03/31/83 S8 Error nsg change: TAN=INF replaces|

previous TAN or SEC=INF, |

13.20 TR(% - Table of nuneric constants ‘
Category: MRTH File: SMaNTH::nS !
Nane:(S) TRC9O - Table of numeric constants

Purpose: Constants used by the trig routines.

Entry: Values are accessed by a call to GETCON with a
select code 1n P (See GETCON, GETVAL).

History:

Progranner fodification

|
11/02/83 S8 Docunented I
|
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13.21  ASINt2 - RrcSin Inv Trig (12-d1g argunent)
Category: PRTH File: SMANTH::#S

Nane:(S) RSIN12 - frcSin Inv Trig (12-dig argument)
Nane:(S) RCOS12 - RrcCos Inv Trig (12-d1g argunent)
Nane: ATAN12 - ArcTan Inv Trig (12-dig argunent)
Nane:(S) ASINIE - RreSin Inv Trig (15-dig argument)
Nane:(S) RCOSYS - ArcCos Inv Trig {15-dig argunent) :
Nane:(S) RTANIS - ArcTan Inv Trig (15-dig argunent) ‘
Nane:(S) BRI - Inv Trig, defined by status :
Nane:(S) BRTF - Inv Trig, finite arg, defined by status !

Purpose: ARCSINE, RRCCOSINE, RRCTANGENT i

Entry: ASIN12,RCOS12,ATAR12 - Stnd. Math, 12-dig arg’ts
ASIN1G,ACOS1S,ATANTS - Stnd. flath, 15-dig arg’ts 1

All entries assume angle mode encoded in
status b1t =sRAD (set=RAD Mode).

Exit: Standard nath (15-digit result in A8B)

Calls: SPLTR, AFIN, =INVNaN,PI /2, SUAPKY,STABTX,
=3T1AB2, = NE, <EXAB1, =SUBONE ,RCCHIX, =MULTF, !
=$QR17, =RCCD2, *X/Y15, =1 /%15, F LIPS, GETCON, i
=DIV120, =SHF 10, =AD1Ss, =DIV100, FUDGE i

flters (INC): R,B,C,D,RO,R1,R2,R3,P,XN, S8, sIX,sCONP,
SATAN, $SGN, 8+PT /2

Stk lvls: 2
Rlgorithn:
sIX (7) : If set, result nay be inexact (INEXACT flag)
sCOMP  (8) : If set, need conplenentary angle (COMP flag)
sATAN (6) : If set, need RTAN (ATAN flag)
sSGN  (10): If set, negate result (SN flag
$+PI/2 (11): If set, need add P1/2 (Rdd P1/2)
History;
Date Progranner Modification
6/07/82 SB Docunented
10/06/82 SB Code Pack: Elininate proj node
13-1% !
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! NTHSTK - Math Stack Utilities

14.1  POP2N - Pop 2 Nunbers Fron Stack.
Category: RTHSTK File: ABRFCN::NS

Nane:(S) POP2N - Pop 2 Hunbers From Stack.

Purpose:
Pop 2 nunbers from math stack,

Entry:
Dt=Stack pointer.

Exit:
DEC node.
Dt 16 nibbles before end of entry (D1=D1416 to get to
next entry.
If carry clear:
C[M] = first nunber on stack.
f{N] = second nunber on stack.
If carry set {one or both nunbers complex):
C[H])=Real part of first nunber.
R2=Inaginary part of first nusber,
A[W]=Real part of second number.
RO=Inaginary part of second nunber.
Inaginary part = 000900 if arg is real.
Error exit (eDATTY) 1f either arg not numeric.

Calls: None.,

R,B[0),C,P. If Carry Set: RO, R2. ’
Stk Ivls: ¢
History:

Date Progranner fod1fication

1441
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SR Wrote
10/13/83 WA Attenpted to document
14.2 POPIN - Pop 1 Nunber Off Of Stack

Category: HNTHSTK File: ABSFCN::NS

Nane:(S) POPIN - Pop 1 Nunber Dff Of Stack
Purpose:
Pop one nuneric value off of math stack.
Entry:
D1 = Stack pointer.
Exat:
Errors out (eDATTY) 1f non-numeric 1tem,
DEC node.
P=0.

If carry clear: Result real.
Result in R,

If carry set: Result complex.
Real part 1n R,
Inaginary part in RO.

Calls: None.

A,8[0). If carry set, RO.

Stk Ivls: ¢
History:
Date
10/13/83 Nm Rttenpted to docunment
14-2
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Nane: (S) POP1S - Pop 1 String Arg Off Stack

Purpose:
Position pointers to pop a string argument of f of
nath stack,

Entry:
HEX node.
DY pointing at string header 1n stack.

Exit:
Errors out (Data type) if item on stack 1s not string,
P=0,
Dt peinting past string header... pointing at last
character of string.
A[A)=length of string 1n nibbles.

Calls: Kone.
Uses.......
R[], D1,P
Stk lvls: 0
NOTE:
Does not return if iten on stack is not string.
History:
Date Progranner flodafication
SA Nrote
09/23/83 Wn Rttenpted to docunent

14,5 NPOP2N - Pop 2 Args H/signan Check

Category: MTHSTK File: RB&FCN::NS

Nane: {S) HPOPZN - Pop 2 Args W/signan Check
Nare: {S) POP2M+ -~ Pop 2 Rrgs W/signan Check

14-4
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14,3  REVPOP - REVS On String And Then POP1S
Category: MIHSTK File: RB&FCN::NS

Nane:(S) REVPOP - REVS On String And Then POPTS

Purpose:
' Reverse a string on the stack and then pop it.

Entry:
DizMathstack pointer.
HEX mode.

Exit:
A{R]=string length.

D1 pointing at lou-address end of string (last char). !
P=0. :

Calls: REVS, POP1S (falls through).

R,B,C{R},D[R]},P,D1
Stk lvls: 2

History: ,
Date Programmer Modification :
SR Wrote
10/13/83 w8 Attenpted to docunent i
|
i
14.4 POPIS - Pop 1 String firg Off Stack

Categary: MTHSTK File: RABIFCN::NS

14-3
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Purpose:
Pop tuo arguments off of the math stack and report
s1gnaling NRNs.
NPOPCN calls ofODES to fetch nodes to ST,
POP2N+ assumes this has already been done.

Entry:
D1 = stack pointer,

Exit:
Carry set: One or both nunbers are conplex. signaling
NaK check not done. Same ex1t conditions as POPZN.
Carry clear: C[W] = first nunber on stack.
A[W] = second nunber on stack.

P=0.

01 pointing 16 nibbles before next stack entry.
Calls: POPZN, SIGTST, URES12, uhOOES.
Uses.......

R,8,C,D,R3,S7-511,

Stk lvls: 3
History:
Date Progranner fodification
"""" S W T
10/14/83 Wn Atterpted to docunent

14.6 NPOPIN - Pop 1 Arg & Check For Sig NaN
Category: HTHSTK File: RBSFCN::nS
¥

Nare: (S) WPOPIN - Pop t

Arg & Check for Sig MaN
Nane:(S) POPIN+ - Pop 1 firg

& Check For Sig NaN

Purpose:
Pop one numeric argunent and give Signaled Dp nessage
1f appropriate.

14-§
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Entry:
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R,C,D1.
Stk lvls: 0
Detail:
Correctly skips past conplex nunbers and string itens.
History:
Date Progranmner hodification
SC Urote
10/18/83 Nn Attenpted to document

14.9  ARGPR+ - Reads nodes, pops and norn. real nbr
Category: MTHSTK File: PPMSSTR::NS

Nane:(S) ARGPR+ - Reads nodes, pops and norn. real nbr
Purpose:

Reads user modes, pops numeric argunent off nath stack,

tests for array or conplex type or signaling NaN
splits and nornalizes argument to 15-digit fnrn.
detects non-finiteness

Entry:
Numeric argunent on top of math stack
01 points to top of math stack

Exit:
A/B -- 15-digit forn of argunent
If signaling NaN: Carry=Set, KM=t
Otheruise: Carry=Clear
DECNODE
Fatal error if conplex or array data type

Calls: INVNaK,POPIR, SPLITRA, unode+

Inclusive: A,8,C(R),D(R),P,SB,¥%M,s8-11,

14-8

Date Progranner fodification

3R Krote
10/18/83  Nn Attenpted to docunent

14.8 POPMTH - Skip Past An Iten On Nthstk
Category: NTHSTK File: RBAUTL::NS

Nane:(S) POPATH - Skip Past An Iten On Mthstk i
Nane:(S) POPSTR - Skip Past An Iten On Nthstk '

Purpose: 1
Skip past current iten on the mathstack. Useful for
finding a particular item or for counting 1tens.

|

nt :

¢ r’P i

POPIITN D1 at top of nathstack. |

POPSTR: D1 pointang past first 2 nibbles of string huder !

at top of mathstack,

Exit: i
P=0. !

D1 at new top of nathstack. |
Carry clear. i

|

Calls: Hone.

14-7 i

i Ot=Nathstack pointer
POPIN+: S8-S11 already set according to modes (uMGDES)
has already been called.
Exat:
DEC node. ;
Carry set: Result is complex. Signaling NaN check not]
perforned. Result in A/RO as per POPIN, |
Calls:  uPODES, POPIN, SIGTST, uRESI2. ;
Uses,...... .
A,B,C,D,R3,58-511. :
Stk Ivls: 3 :
History: !
Date Progranner Nodification '
——r
3R krote |
10/14/83  Nn Attenpted to document :
I
|
14.7 REvs - Reverse Characters In A String Dn Stack
Category: NIHSTK  File: ABAUTL::NS
Nane: (S) REVS -+ - Reverse Characters In R String On Stacki
Purpose: 1
Reverse a string on the mathstack, )
Entry: j
HEX node.
Dt pointing at string header. !
Exit:
D1 pointing at string header. :
String has been reversed. i
C[R]=D[A)=copy of DO. ,
14-6 i
!
!
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Error exit (eDATTY) if not pointing at string.
Calls: POPIS.
Uses.......
A,8,C,0,P. i
Stk Ivls: 1 ‘
|
History: |

HP-71 Softuare IDS - Entry Point and Poll Interfaces
flath Stack Utilities

unless fatal error

Stk lvls: 2
History:

Date Progranner flodification
05/26/82 4} Docunented routine
12/14/82 " Added s1gnaling NaN test
01/06/83 " Revised documentation

14.10 ARGPRP - Pops and normalizes real nunber

Category: NTHSTK File: PRASTR::NS

Hane:(S) ARGPRP - Pops and normalizes real nunber

Purpose:
Sane as RRGPR+, except that user nodes are not read.

Entry:
Sane as ARGPR+
Exit:
Sane as RARGPR+, except user modes not read.
Calls: INVNaK,POPIR,SPLITA
Uses.......
Inclusive: A,8,C(R),P, XN, unless fatal error
Stk lvis: 2
’
History:
Date Progranner flodification
05/26/82 o Docunented routine
01/06/83 » Revised docunentation

14-9
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14,11 POPIR - Pops real nurber from nath stack
Category: HTHSTK File: PMSSTA::MS

Mane: (S) POPIR - Pops real nunber fron math stack

Purpose:

pops numeric argunent off the top of the math stack md

tests that 1t 15 a real data type.

Entry:
Nuneric argunent on top of nath stack
D1 points to top of nmath stack

Exit:
A -- has 12-d1g1t forn of argunent
Carry=clear
DECMODE
fatal error if array or conplex data type

Calls: POPIN

Uses.......
Inclusive: R,B{X),P, unless fatal error

Stk lvls: 1t

History:

Date Progranner Rodification
08/12/82 4} Docunented routine
01/06/83 . Revised docunentation
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14.13  XKHERD - Renmove String Header (Undo ADHERD)
Category: NTHSTK File: SBAEX(::NS

Nane:(S) KXHEAD - Renove String Header (Undo RDHERD)

Purpose:
Reroves string header from a string on stack. Leaves
registers set up $0 that STKCHR may be called again.

Entry:
P

Bxat:

(4 0

D{R)=Pointer to AVNENS

R1{R)=Pointer to end of stack iten (highest address)
Dt points to start of stack i1ten (lowest address)
Carry clear

Calls: POP1S

Uses.
Inclusive: T(R),D1,D(R)

Stk lvls: 1

History:
Date Programner fodification
10/19/82 B.S. Added docunentation
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14,12 ARGSTA - Pops and tests real nunber
Category: MHTHSTK file: PMASTA::NS

Nane: (S) ARGSTR - Pops and tests real nunber
Nane:(S) ARGST- - Pops and tests real number

Purpose:

Reads user nodes, pops nuneric argunent off rath nack,‘

tests for array or corplex type, detects non-
finiteness, and tests for NaN.

Entry:
Nuneric argunent on top of math stack

Exit:
A ---- 12-d1g1t argunent fron top of stack
Carry=Clear 1f real finite
Carry=Set af 1nfimity
Fatal error 1f array, corplex, or NaN
DECNODE

Calls: POPIR, fan1ta, urtodet

Incluuvt R,B(X),D(R),P
ARGSTA: also SB, XM, s8-11

St lvls: 2
NOTE:
Input fatal error nessage
array “eDATTY"
conplex “eDRTTY"
Nad “eIVARG"
History:

Date Progranner fodification
02/16/82 P Docurented routine
10/06/82 " Renoved projective 1nfinity test
01/06/83 " Revised docunentation
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14.14 ADHEAD - Rdd String Header
Category: MHTHSTK File: SBRID::NS

Nare: (S) ADHERD - Rdd String Header

Purpose:
Rdds string header to string on stack

Entry:
R1(R)=Start of stack 1ten(h1 nen)
D1=End of stack 1ten(low men)
SO set 1ff RTH desired (jurps to EXPR otheruise
O(R)=(AVAENS)

P=0
Bt

DY points at string header on stack
Calls: STKCH+
Uses.......

Exclusive: A(R),C{W),D1
Inclusive: A(R),C(N),D1

Stk lvls: 0

Detarl:
R1 should have been used to store stack pointer
before putting string on stack. As the string
uas added to stack, D1 should have been decremented
to keep 1t pointed at the last char of string.
This routine can then be used to tack on the string
header (FO11111000000000) uhere 11111 18 the length
of the string.

History:
Date Programner flod1facataon
07/20/82 B.S. Updated docunentation
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14,15 BF2STK - Buffer To Stack
Category: MNTHSTK File: SB&IO::NS

Name: (S) BF2STK - Buffer To Stack
Nane: BF2ST+ - Buffer To Stack

Purpose:
Pushes a string buffer onto math stack

Entry:
P = 0

$0 = 0 -~-> GOTD EXPR when done (don’t return)

$0 £ 1 ---> Return when done

BF2ST+ pre-clears S0 causing a GOTO EXPR uhen done

D1 points to stack

DO should be PC if S0 clear for proper function rtn

C(A) should point to buffer which is a string of

bytes terminated by a FF byte.

Exat:
P = 0

D1 reflects neu stack pointer

DO unchanged

Calls: STKCHR, RDHERD, D=RYNS

Uses.......
Inclusive: A(R),B(R),C(R),D(A),RT,DO,D1

Stk lvls:

Detail:
Buffer 15 terminated by an FF byte.
Pushes a buffer onto stack a character at a tine
and junps to MEMERR 1f nenory overflous. The result
18 a string iten on stack with proper header set up.
If SO is clear the routine assures that a function
1s ending returns directly to EXPR to continue
expression evaluation.

Progranner Modification

10/19/82 " B.S. Updated documentation
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Nane:(S) ERRMOf - Transfer ASCII from AvMen to stack

Purpose:
Transfer an RASCII buffer from RvilenSt to Math Stack.

Entry:
P

= 0
R3(R)= PC address (from DO) (see R3=D10)
R3(9-5)= stack address (from D1) (see R3=D10)
DO points to ASCIT buffer, ASCII string ends
1n FF byte. (D0 nust be less than FORSTK pointer.)
B(A) points to terminator FF byte

Exit:
p =0
01 = neu stack pointer
String on stack
DO = address passed in R3(R)
Will jump to MEMERR if 1nsufficient memory.

Calls: DtC=R3, BF2ST+

Exclusive: B(R)
Inclusive: A(M),B(R),C(R),D(R),R1,D1

Stk lvls: 1

£
See ERRMG heading for that entry point.

Rlgorithn:

D1 and DO are restored from R3.

Before calling BF2ST+, uhich noves the message from
fAvlen to the nath stack, checks whether total
available menory is at least tuice as large as the
length of the string (since copying it to the
stack would otheruise overurite the tail end of
of the string). If not, MEMERR.

Exits through BF2ST+: buffer to math stack.

History:

Modification

Documentation

14-16
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14,16 COLLAP - Collapse Math Stack

Category: MNTHSTK File: SGREXC::MS

Nane:(S) COLLAP - C(ollapse Math Stack

Purpose:
Collapses nath stack

Entry:
Exit:
D1 = NTHSTK
C(R)= new value of NTHSTK pointer
Carry clear
Calls: none
Uses.......
C(R),D1
Stk lvls: 0

History:
Date Progranmer Modification
06/25/82 S.M. Created utility

14.17  ERRAGf - Transfer RSCII from Avhen to stack

Category: RTKSTK File: TISERD::MS
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fATWTL - Systen Level Math Utilities | CHRPTER 15
I

Ppp—

15.1  REDUCE - Parse find Execute Partial ExpresSIONS
Category: MTHUTL File: ABRCLC::NS i

Nanme: (S) REDUCE Parse And Execute Partial ExpresSIONS

Purpose: |
Parse and execute partial expressions in calc node. ;
Entry: }
P =0 !
Exit:
4 =0 :
Calls: NTOKEN, RANGE, MEMBER, PUSH, BLDCON, NRNCON, 1
STAKUP, STAKDN, FRARG, ARYARG, ARGLMT, PUSHI1,
INSRTO, ORIGIN, SKPARG, PARPRP, COMPIL, ARGCNT, .
PRCDNC, CLCEXP, CLCBTS, STKBAK :
Uses....... Everything
Stk lvls: 6 :
|
History: |
|
Date Programmer flodafication

fidded docunentation’
Static fix to Bug 9597. |
Packable BSS 3 created below

06/13/83 SR
08/03/83 SR
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15.3  BLDCON - Build R Constant For CalC NODE

Category: HTHUTL File: RBACLC::MS

Name: (S) BLDCOR - Build R Constant For CalC NODE

Purpose:
Build a constant for calc node.

Entry:
Exit conditions of NUNSCN.
Exits
If X0 = 0: (no Overflou or tnderflou)
B = Nornalized unsigned 12-digit nunber.
If X0 = 1: (Overflou or Underflou occurred)
B(B) = Token indicating overflow {=tBIG) or
underflou (=tSMALL).

Calls: None,

#,8,C, xn.
Stk lvls: 1
History:

Date Progranner Rodification

SA Wrote
11/01/83 NN Attenpted to docunment
12/16/83 fH Rdded wore docunentation

label 50-30. i
15.4 READIN - Read Sonething In
: Category: NTHUTL File: ABREXP::NS
15-1 j 15-3
I
I
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15.2  MRPCON - Convert BLDCON Constant into Usable Form
Category: NATHUTL File: RBACLC::NS

Nane:(S) NRMCON - Convert BLDCON Constant into Usable Forri;
Purpose: :
Converts a 12-digit constant built by BLDCOR into a ;
nice normalized nunber taking 1into account overflow anJ
underflou uith appropriate trap settings. !

Entry:
Exit conditions of BLDCON.
Exit:

XN=0 iff nunber ok (no overflou or underflow)

i
|
i
[} ¢ 12-digit normalized nunber. !
May generate warning nescage 1f Xh=1, 1

Calls: SFLAGS, MFURNG

Uses....... |
R-D, D0, D1,R0,P 1
I
|

Stk lvle: 3
History:

Date Prograrner Modification .

SR drote

fittenpted to docunent

Added nore documentation, changed
nane fron GRONK to NRMCOK, nade
a supported entry point

11/01/83  Nn
12/16/83  FH

Systen Level Math Utilities

Nane:{$) RERDIN - Read Something In

Purpose:
Probably.
Entry:
Unclear,
Exat:
Unclear.
Calls: None.
Uses.......
0,P,C(8].
Stk lvls: €
History:
Date Progranner Rodification
SR firote

11/01/83 W0 Attenpted to document

.5 RSIST - Restore Status Bits

Category: NTHUTL File: RABREXP::AS

Nane:(S) RSTST - Restore Status Bits
Purpose:

Restore status bits saved in STSAVE. 7
Entry:

Kone.
Exat:

Status bits restored.

Carry clear.
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Calls: None.

Uses.......
R[R),C[X).

Stk lvls: O

History:

Date Progranner flodafication

SR Wrote

11/01/83 NN fidded docunentation

15,6 SMALL - Create Special Consts
Category: WTHUTL File: RBAFCN::NS

Nane: SHRLL - Create Special Consts
Name:{S) BIG - Create Special Consts
Nane: BIG+ - Create Special Consts
Nane:(S) HUGE - Create Special Consts

Purpose:
Create constants NRAXREAL, INF, EPS.

Entry:

Exit:
SMALL: C[W} = EPS.
Mode unchanged.

P=14.
BIG: C[W] =+/-9.99999999999E499 (si1gn preserved from
entry).
DEC riode.
BIG+: C[N] = 9.99999399999E499.

DEC rode.
HUGE: C[M] = 0999999993999F00 (infinity).

Calls: None.

16-5
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SA Wrote
11/01/83 Nn Rttenpted to document

15.8 RND-12 - Round R 12-digit Fp Nurber
Category: HTHUTL File: ABRUTL::NS

Mare: (S} RND-12 - Round R 12-digit Fp Number

Purpose:
Round of a floating-point number at specified digit.

Entry:
A = nunber (12-digit floating-point).
P points to digit where rounding is to take place. See
detail, belou.
Exit:
P=0.
R=Rounded (not IEEE-rounded) 12-digit form.
If P=15 on entry, no rounding uas done.
Carry set 1ff rounding overflowed {returns MAXREAL).

Calls: None.

Stk 1lvls: 0

Detail:
Typically called after IF12R, which sets P to point at
the first fractional digit.

History:

Date Progranner Nodification

SA Hrote
10/17/83 Nn Attenpted to document
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Uses.......
C. SPALL uses P.
Stk lvls: 0
History:
Date Progranner Hodification
S Hrote
10/13/83 WM Atterpted to document

15.7 SIGCHK - Report Signaling NaM
Category: NTHUTL File: RB&FCN::NS

Nane:(S) SIGCHK - Report Signaling NaN
Purpose: .
Check for signaling NaN and report “Signaled Op" if
found.
Entry:
Nurber in R,
DEC node.
Exat:
Nunber 1n A.
Carry clear.

Calls: uRES12, SIGTST.

A-b,P,R3,57-S11.
Stk lvls: 3
History:

Date Progranner flodification

15-6
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15,9 R-MULT - Multiply Tuo 20-bit Hex Integers
Category: HTHUTL File: RBRUTL::MS

Nane: (S) R-MULT - Multiply Tuo 20-bit Hex Integers
Purpose:
Nultiply tuo 20-bit hex integers.
ntry:
A[A], C[A] are operands.
Exit:
P preserved.
A[A}=product.
Carry set 1f no problen.
Carry clear -> overflow. Returns FFFFF.

Calls: None,

A[A),B[R),C[R],C[14].
Stk lvls: O

Date Progranner Nodification
SR Created
10/18/83 NN Attenpted_to document
»
15.10 SHF10 - Shift to normalize

Category: MTHUTL File: JT&MTH::NS
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Nane: (S) SHF10 - Shaft to nornalize |
Purpeose: i
Normalize 15 form an AB.
ry:

Fanrte (possably denornalized no.) in A8
Exat: ‘

R is normalized (clean 0s), PsC(S), C(S)=B(S), B(S)=0|
Carry clear. |

Calls: None

Uses.......
Inclusive: ((S) (see exit conditions)

Stk lvls: 0 I

15.11  SOR70 - Set S8 according to Reg C
Category: MNTHUTL File: JT&NTH::NS

Nane:(S) SQR70 - Set $B according to Reg [

Purpose:
To set or clear Stucky Bat ($8) for (WO or (=0 resp.

ntry:
C20 if $8=1 15 desired, else (#0

Exit:
$8=0 1f (=0, else SB=1.
Carry Clear,

Calls: {none)

Inclusive: C(R)

15-9 l
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15.13  XYEX - EXCHANGE X & ¥
Category: NTHUTL File: JT&NTH::AS

Marne: (S) XYEX - EXCHANGE X & ¥
Purpose:
To exchange the internal nos. Y=(#,B) & X=((,D) .
ntry:
(R,B)=¥ & (C,0)=X
Ex1

I H
(R,B)=x & (C,0)=Y
Does not alter carry

Calls: (none)
Uses.......
Inclusive: A,8,(,0
Stk lvls: 0
Detail:

Suaps entire regs (R with { and B with D)

15.14 SPLITA - SPLIT A
Category: NTHUTL File: JT&NTH::NS

Ware: (S) SPLITA - SPLITA
Purpose:

To convert an external (12 dig.) form into an internal
(15 di1g.) forn

15-11
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Stk lvls: O :

Algorathn: '
=SQR70  $B=0 :
A0 ] '
GOYES  SQR80 ;
=C-1 X i
Sk X |
SQR80  RINCC

i
|
i
|

15.12 INF*0 - Inf*0 exception

Category: MNTHUTL File: JT&NTH::MS

Hane:(S) INFAO - Inf*0 exception

Purpose;
To create a 15-forn NaN result uith Inf*0 asg code.

Entry:
No conditions.

CODE: =INF4O P=

0
LC(2) =eIF*2R
GOTO  INVNaM

Exit:
(See INVNaN)
Calls: Goes to INVNaN

Uses,

Inclusive: P: R,8,C(R); HD.ST.[Xn,$B) |

Stk Ivls: O
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Entry:
A=x’ (external no.)

Exit:
(R,B)=x (normal internal form of x’)
CR.set => excptn'l operand (1.e. HaN or Inf }
CR.clr => finite operand
--see DETAIL belouw for normal internal forn defn.

Calls: {none)

Uses.......
Inclusive: A,B  (actually B{14..5] ends up 1n A[14..5] )

Stk lvls: O

Deta1l:
DEFN: The “normal internal form" of
1) KaN 15 A(R)=00F01 & B(XS)=F (1.e.nanth0),
2) Inf 18 A(A)=00F00 & " .
3) finite no 15 a nornalized no.(no denorm.).

16.15 CLRFRC - Clear fractional part
Category: NTHUTL File: JTaNTH::nS

Ware: (S) CLRFRC - Clear fractional part

Purpose:
Clears fractional part of quantaty in R/B, preserving
the sign of the argument. Returns the result in R/B,
Carry set if no fractional part.
’
Entry:
A/8 -- 15-digit forn of quantaity

Exat:
R/8 -- quantity with fractional part cleared
Carry=set 1f no fractional part
Carry=clear otheruise
DECNODE
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Calls: INFR15

In:lutlve, A(R),B,C(R),P
Stk lvls: 2

History: i
Date Programner Modification
08/24/82 Pn Docuriented routine
09/23/82 S8 Packed out =CLFRCF Entry ‘
12/02/82 I Corrected docun. for stk lvis, |
(INFR15 calls FINITR now) i
15.16 IF12R - Integer/Fraction Split

Category: NTHUTL File: JT&NTH::MS !

Nare:(S) IF12R - Integer/Fraction Split |
Name:(S) INFR15 - Integer/Fraction Split

Purpose: Find decinal (used by INT15 & FRAC15). Returns |
position of decinal encoded in P (see belou).

Entry: Standard Math - 12 dxg' IF12R, 15 dig: INFRIS

Exit: Encoded location of decmal i P,

Alters:
IF12R: §,B,C[A),P,CARRY
INFR1S: C[A],P,CARRY

Stk Lvls: t |
Note: i
ARGUNENT RETURN (P)  [Notation: EXP(X)=E] i
NaN or INF 15
Standard 0 13 (standard 0 has Ex0)
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6/28/82 B R field instead of W
9/23/82 SB This routine woved (eliminate GOTO)

15.18  SPLITC - SPLITC
Category: MNTHUTL File: JTSNTH::MS

Nane: (S) SPLITC - SPLIT C

Purpose:
see SPLITA
Entry:
C=x' (external fom)

(C,0)=x {normal interal forn)

Calls: (none)
Uses.......
Inclusive: C,D
Stk lvls: 0
Detail:

see SPLITA

15.19  uRES12 - User Result

Category: MTHUTL File: JTSNTH::MS

15-1§
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€« 14
0¢=Ec=13 13-E
1%E 15

Note: If the Expon=14 (i.e. a 15 digit integer) then C(R)
is 0. If Expon>14 (but h’nne? then C(R)=50000 on exit
This 1s used 1n YX15 to deternine if x is an even

integer,
Mistory:
Date Progranner Modification
09/23/82 sB 15-dig entry: P=15 for NaN or INF

Connents, description update,
Standard header.

15.17 SPLTRC - Split & normalize A& C
Category: NTHUTL  File: JTBATH::MS

Nane:(S) SPLTRC - Split & normalize R & C

Purpose: Split & Nornalize values in i & C.

Entry: A:X C:Y (12-digit forns)
Exit: A, B:X C,D:Y [15-digit forms}
Calls: SPLITR, SPLITC

Rlters (INC): R,B,C,0,Carry
Stk lvis: ©
History:

Date Progranner Modafication
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Narie: (§) uRES12 - User Result
Nane:(S) uRESNX - User Result (non exceptional)
Nane:(S) uRESXT - User Result for exact results

Purpose:
To pack the 15-forn input 1nto a 12-forn result for
delivery to the user. This includes rounding according
to the user’s node, checking for xcpt'ns & consulting
relevent trap values, setting the xcptn flags,and sending
off any warning nessages or errors. The external default
result (12 forn) 1s returned in reg C.

Entry: ’
1.{R,B)8SB contain x (the unpacked result)
2.%M 15 set if x is the result of an xcpt (DVZ or IVL)
1f XM=1 then P=(DZP,IVP or TYPO™O) tells which xcptn and
C(R)=nsg code (for specific xcptn e.g. 0/0,L06(0),etc.)
*ANote**: DZP=3; IVP=4; TYPO"0=14.

3.D1=top nath stk -- only used for a urn. neg., to check
avail.nen. for a possible men err,

CODE:  =uRESNX GOSUB uRND>P
mm-- =uRESXT GOSUB HTRAP

GOSUB  HNDLFL
G010 MESSG
Exxt
* (the 12d191t packed result).
Ihe K[PIN flags are set and any nessages have been dis-
played (1ncluding errors).
Calls: uRND12, HTRRP, HNDLFL, MESSG
Uses.......

Inclusive: P; 8,8,C,D; R regs [3], sT.(7..11};
HD. SI [SB XH)

Stk Ivls: 2 (provided that NFURNQ uses <x 4 levs.)

NOTE:
TYPO0 “xcptns” (070 & Inf0) return 1. They are not
IVL xcptns but do consult the IVL trap. flags are
raised, but TRAP(IVLINO gives a urn’g uhile =0 gives
an error. XM=t & P=14 signals TYPO™O “xcptn".

15-16
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15.20 uRND>P - user ROUND
Category: RTHUTL File: JT&ATH::MS

Nane:(S) uRND>P - user ROUND
Nane: (S) RED12¢ - Round 15-form !
Nane: {S) OVFL - Create overflou value !

Purpose:
To round an 1nternal no. x to external form, accordin
t0 the user's rounding node.

RMD12+: Round according to status bits (s10,s11). Given
by (0,0)=NEAR, (0,1)=ZERD, (1,0)=P0S, (1,1)=NEG.
Entry: i

(R,B)838= x !
P=rounding position (e.g. P=2 for 12d1g.;P=9 for Sd1g;)
2« P« 1]
DEC NODE
Exit:

C:z x* {rounded external forn) i
sIX(87):= 1nexact info. |
P:2OVP(2),UNP(1) or OKP(0) {ovfl,unfl or ok)
B(R)=nsg code of OV or UN resp.

Calls: NRHLAB, RNDNRM, BIASC+,-, BIASA-, HUGE20, BIG,
uhoDES

Uses.
Inclusive:

P; A,8,C,0; R regs [3]; ST.[7(sIX),8..11]);
HD.ST.[SB];

Stk lvls: 1

NOTE: :
Original x is not always preserved !

An 1nexact +/- 0 (1.e. SB=1) u1ll be rounded to +/- 0
uitth P=0KP and sIX(s7)=1 on exit.
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15.22 HIRAP - HANDLE TRAPS
Category: MTHUTL File: JT&WTH::NS

Nane: (3) HTRARP - HANDLE TRAPS

Purpose:
To determine any trapping action that 1s specified (e.g.
alter the IEEE default result or halt) on an xcptn .
Entry:
€z x’ (the 12 forn IEEE default result)
Trap to be checked 1s indicated by:
P=cxcpt> {OK,UN,0V,DZ or IV}
sIN(s7)= xact/1nex info (esp. for P=OKJ
B(A)znsg code (for UN,O¥,DZ or IV only)

Exit:
C:x x'* (revised result --after consulting traps)
B{S):= 0 for an error (HALT) ; 9 otheruise {continue)
B(A)=nsg code for IN,UN,OV,DZ or IV.
P = updated xcpt.
sIX(s7) reflects updated exact/inexact info
Sets DECMODE (only when GOSUB BIG 1s executed)

Special exit condition:
(preserved for USGOVF -- DISP USING OVFL)

Whenever HTRAP exits uith B(S}=0 (i.e. Halt)
then:

1) If TRAP{OVF) caused the Halt then s7 (sIX) is
NOT altered from 1ts entry state.

2) If TRAP(INX) caused the Halt then s? (sIX) 1s
set to 1 on exat.

Uses.......
Inclusive: A,B,C,0; ST.{sIX(s?));

Calls: BIG
Stk lvls: 1
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15.21  RNONRR - Round a Normal Number |
Category: MNTHUTL File: JT&RTH::NS ‘

Narie: (S) RNODNRM - Round a Normal Nunber

Purpose:
To round the nantissa of a finite internal no. x,
according to the rounding modes specified.

A,8)858 = x
=rounding position (e.g. P=2 for 12 digat round;
P=9 For 5 dig1t round) O<=Pc=14
sINFRD(s10)&sNEGRD{s11) set for rounding mode
(see =ulODES)
DECHODE |

|

|

|

Entry: !
( I
P i
|

i

Ex1t: |
{C,0) = x* (rounded value) (and Df$]=0) i
sIX(s7) set 1Ff the rounded result 1s 1nexact |
P

Calls: None

Uses.......
Inclusive: P; C,D; ST.[sIX(s7)];

Stk Ivls: @ |

NOTE: i
Mith an input of inex O in Rnd to Inf node, the nannu}n
is rounded to 00...01 and its exponent 1s unchanged. In
the other rounding modes the mantissa remains 0. |
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NOTE:

15.23 HNDLFL - HANDLE FLAG SETTING
Category: MTHUTL File: JT&NTH::MS

Rane: (S) HRDLFL - HANDLE FLAG SETTING

Purpose:
To set user’s xcptn flags (all at once).
Entry:
Pzcxcpt>, <xept> 1n (OK,UN,OV,DZ,IV}.
sIX(s7)= 1nex 1nfo.
Exit:
user’s xcptn Flags have been updated.
D{X) u1ll contain b1t mask of xcptns set (b1t to b7
represents IV,DZ,0V,UN, IX)

Uses.......
Inclusave: A(R),D(K); R regs [3);

Stk lvls: 0

NOTE:
The 1nfo. from HTRAP (C,B(S),B(R),P & sIX] is preserved.

15.24 HMESSG - MESSRGE
Category: NTHUTL . Fale: JIBATH::MS
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Nane:(S) MESSG - RMESSAGE i

Purpose:
Yo display a warning message without disturbing most
of the CPU or Math Scratch Stack. It uses available
nenory instead, to preserve (,RO,R1,R2,R4, D0,DV, Statys
B1ts, Math Scratch (=SCRSTO} and RSTK levels.

Entry:
1) B(R)=nsg code; B(M) used if nsg has text insertion (se
RFURNG ).
2) 8(S)= 0 For error
= 8 otheruise
3) IF B(S)=9 then

P=0 ==> no nsg (used to supress nsg ) !
P#0 ==> put out warning nsg :

4) D1=top of math stk (end of available nenory)

-- used only for nen chk uhen a warning 1s sent odt.

Exit:
Displays warn/err nsg & rtns to nain driver on an err.

Calls: MFURNQ or exits thru BSERR, CHKnen, SNAPLC,
MOVEU3, MOVED3, SKAPR* .

Inclusive: P; A,B,D;R3; (unless an error occurs--BSERR)
The Hath Scratch Area is saved to Available Menory
since the display routines check Service Request and
an Rlarn calculation uses math scr.

Stk lvls: 2 1+[Levels(MFURND) - 2(saved Levels)]

15,25 FINITR - 1Is (R,B) non-finite 7 i
Category: ATHUTL File: JT&NTH::MS

Nane:(S) FINITA - Is (R,B) non-finite ?
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DEC flode
Calls: FINITA

Inclusive: C(R)

Stk lvis: O (Uses C(A) to save the level.)

15.27  STABY - Store AB into scratch 1
Category: MNTHUTL File: JT&NTH::MS

Nare:(S) STAB1
Nane:(S) EXRB1
Nane: (S) RCCDY
Nane: (S) STAB2
Nare:(S) EXAB2
Name: (S) RCCD2
Nane: (S) STCD2

Store AB into scratch t
Exchange AB uith scratch 1
Recall CD into scratch 1
Store AB into scratch 2
Exchange RB with scratch 2
Recall (D into scratch 2
Store (D 1nto scratch 2

Purpose:
To use RO-R) as scratch space for T5-form nunbers.

Entry:
Either AB or (D has a 15-forn to be transfered with
(RO,R1) or (R2,R3).

Exit:
Data transfer has taken place.

Calls: (none)

Inclusive: nothing

Stk lvls: 0
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Nane:(S) FINITC - 1Is (C,D) non-finite ? :

Purpose:
To test for finite arguments.

Entry:
FINITA: 15-form in AB
FINITC: 15-form 1n CD

Exit:

DEC Mode

Carry Set indicates non-finite
Carry Clear indicates finite

Calls: (None) I

Inclusive: Nothing

Stk lvls: 0O

15,26 FNPMDS - Meed out MaNs and Infs
Category: MTHUTL File: JT&NTH::11S

Nane:(S) FNPUDS - Ueed out NaNs and Infs

Purpose: 2
To handle MaN and Inf as argunents to functions.

Entry: i
AB=x !
Exit: i
If x is !
1) finite ==> RINCC
2) 1nf =2> RTNSC
3) Nak ==> abort call’g fn (C=RSTK)
RTN uith x ?mput NaN)
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15.28 IDIVA - A-field Integer Divide
Category: MNTHUTL File: MMAUTL::NS

Nane:(S) IDIVR - A-field Integer Divide

Purpose:
Conpute A/C, A nod C.

Entry:
HEX or DEC node according to arguments.
Dividend 1n A[A}, divisor in C[R].

Exit:

Quotient 1n A[H].
Renainder 1n B[M],C[H).
Node preserved

=15,

Carry clear.

Calls: IDIV (falls through).

A,8,C,P
Stk lvls: 0
Rlgorithn:
Zero out nibs 5-15 of A and C,
I0Iv.
History:

Date Progranner Modification

06/22/82 Wn Rdded docunentation
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15.29 IbIV - Full Word Integer Divide.

Category: NTHUTL File: PRAUTL::BS

Nane:(S) IDIV - Full ord Integer Divide.

Purpose:
Perforn HEX or DEC integer divide.

Entry:
HEX or DEC mode according to arguments.
Dividend in A
Divasor 1n C.

I
EBat: !
Quotient 1n A, ‘
Renainder 1n B and C.
Rode preserved.
P=1§,

Carry clear,

Calls: None.

Stk lvls: 0

NOTE: :
No provision 1s made if called uith denominator = 0.
This code uill get stuck in an 1nfinite loop. CAVERT
ERPTOR.

Algorithn:
Align divisor with dividend, with P pointing at 1's
digit of divisor.
Divisor to B. (lear A for result.
1: While 8>C do begin B=B-L U, R=A+1 P end
CSR §, P=P-1. If P uasn’t zero, goto 1.

History:
Date Progranner Rodification
........ -
05/20/82  Nn Added docunentation ‘
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If Jou b1t was clear, goto 2.
Add A to result.

2: Double R.
If (%0 goto 1.
Copy result to R and C.
History:

Date Progranmer Hodification
05/20/82 NM Added docunentation
10/15/82 SR Leaves result 1n R also.

15.31  RNDAHX - Pops, tests,rounds,converts dec to hex

Category: RNTHUTL File: PR&FLG::NS

Mane: (S) RNDAHX - Pops, tests,rounds,converts dec to hex

Purpose:
Pops, tests, rounds, and converts a real nunber
to hex integer.

Entry:
nunber to be rounded and converted on top of
nath stack

Exat:
A(A) -- rounded hex integer
Carry={lear: negative integer
Carry=Set:  nonnegative integer (incl -0)
fatal error 1f array or complex type, or NaN
HEXMODE
Xn=0
P=0

Calls: ARGST-, DOHXF

Inclusive: R,B8(S,R),C(R),D(A),P,SB,XN wunless fatal error
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15.30 NPy - HEX * HEX Or HEX * DEC Multiply.
Category: ATHUTL File: HNNSUTL::RS

Nane:(S) nPy - HEX * HEX Or HEX * QEC Hultiply.

Purpose:
Perforn HEX node or nixed mode full word nultiply.

ntry:
If HEX * HEX nultiply:
Hode = HEX.
Argunents 1n A and C.

If HEX * DEC multiply:
Rode = DEC.
Hex argunent 1n (.
Dec argunent 1n A,

Exit: .
If HEX * WEX nultiply: HEX result in R,B,C.
If HEX * DEC multiply: DEC result in R,B,C.
fode preserved.
Carry clear.
P unaffected.

Calls: None.
Uses.......

R,8,C
Stk lvls: O
NOTE:

This routine provides a handy HEX to DEC conversion.

Perforning a rixed-node multiply uith the hex arqunent
1n { and a 0000000000000001 1n A produces a DEC result
an C. i

Rlgora tha:

Clear result (B).
1: CSR8.
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Stk lvls: 3
NOTE:
Tnput Fatal Error Ressage
array "eDATTY"
conplex “eDATTY"
NaN e IVARG"
conversion overflou "eIVRRG"
History:

Date Rodification
06/11/82 Documented routine
08/11/82 Redefined fatal error exits
12/17/82 Fatal error for convers. ovfl.
02/25/83 Renoved unnecessary GOC

15.32  SB15S - 15-d1gat subtract/add routine

Category: NTHUTL File; PMASTA::NS

Nane: (S) SB155 - 15-dig1t subtract/add routine
Name: (S) RD15S - 15-dig1t subtract/add routine
Purpose:

Subtracts or adds, respectively, two 15-digit foms
while preserving the meaning of SB to dencte an inexact
chain calculation.

Entry:

A/B,C/D -- standard floating point math Anputs

SB,XM ---- i1ndicate prior inexact or invalid operation
Exat

A/B ------ standard floating point nath outputs

S, XM ----

Carry set 1ff XM=t on exat (e.g., Inf-Inf NaN created)
Calls: AU1Ss, SAVESD, ORSB
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Purpose:
Pushes a 15-digit forn onto top of math scratch stac
Entry:
R(S) ---- sign
RA(R) -~-- exponent
B(14-0) - mantissa
Ext: .
P= :
CarrysClear ‘
i
Calls: GEXPRD, GSCPTR |
Uses....... ;

Inclusave: C,D0,P

Stk lvls: 1

K

History: |
Date Progranner Rodafication ‘

;

*2/27/82 8s Wrote and coded routines |
12/07/82 )} Packed and docunented routines |
01/06/83 " Revieued docunentation i
|

|

i

!

15.37 RCSCR - Pop 15-Forn Fron Hath Scratch Stack

i
I
1
Category: MNTHUTL File: PMSTA::NS }
i
. I
Narte: (S) RCSCR - Pop 15-Forn From Nath Scratch Stack |

i

Purpose:
Pops a 15-digat forn from scratch stack
Entry: |
|
Exat: |
C(s) ---- sign
C(R) ---- exponent

15-33

HP-71 Softuare IDS - Entry Point and Poll Interfaces
Systen Level Hath Utilities

Exat:

(R,B) = 15-forn nunber from natch scratch stack
(C,D} = (R,B) on entry
P =

DECHODE

Carry = Clear
Calls: GEXPAD, GSCPTR
Uses.......

Inclusive: R,B,C,0,00,P

Stk Ivls: 1
History:

Date Progranner Rodification
/82 83 Wrote and coded routines
12/07/82 Ll Packed and docunented routines
01/06/83 ] Revieved docunentation

15,39  SIKCHR - Add a Character to a Stack Iten
Category: NTHUTL File: $SB&I0::MnS

Nane: (S) STKCHR - HAdd a Character to a Stuck Iten
Nane: STKCH+ - RAdd a Character to a Stack Iten

Purpose:
Decrerents stack pointer, checkipng av nen to be sure
enough roon exasts., Character C(B) 1s then uritten
to nenory. STKCH+ 1s sane except doesn’t nove stack
pointer first.

Entry:
C(B)=Character to be appended to stack
O(R)=(AVNERS)

D1 points to stack

Exit:
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0{14-0) - mantissa
R/B ----- unchanged
Carry=Clear

L]

Calls: GEXPRD,GSCPTR

Inclusive: C,D,D0,P
Stk lvls: 1

History:
Date Progranner Hodification
1?/17/82 BS Wrote and coded routines
12/02/82 PR Packed and docunented routines
01/06/83 " Revieued docunentation
|
i
15,38  RCL - Recall tst (Top) fath Scrich Stack Entry

Category: NMTHUTL File: PMASTR::NS

Nane:(S) RCLN1 - Recall 1st (Top) Math Scrich Stack En
Narie:(S) RCLN2 - Recall 2nd Math Scratch Stack Entry
Narie:(S) RCLNI - Recall 3rd Math Scratch Stack Entry

Nane: ROLI4 Recall 4th Nath Scratch Stack Entry
Nane: (S) RCLE Recall Selected Math Scratch Stack En

Purpose:
Nove the 15-digit forn in R/8 to C/D and then recall
the requested nath scratch stack entry in A/B uithou
renoving that entry fron the stack.

try:
{A,8) = 15-forn nunber
RCL:

P = 0 for 1st entry on nath scratch stack
= n-1 for nth entry on nath scratch stack

try

tey

r
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Exits to MFERR with efiEN error 1f not enough roon
01 points to new stack character
Carry clear,

Calls: None

Inclusive: D1

Stk lvls: 0

History:
Date Progranner Rodification
07/20/82 B.S. Updated docunentation

15,40 TST12R - Conpare nunbers: 12-0Digit arg’s A,C
Category: MTHUTL File: SPMAMTH::NS

Nare: (S) 1ST12R - Conpare nunbers: 12-Digit arg’e A.C
Nane:(S) TSTIS - Compare nunbers: 15-Digit arg’s R/B, C/D

Purpose:  Deternine relationship betueen nunbers a & c.
Entry: TST128;  12-digit arg’s 1n R & (.
18115 :  15-diqat arg’s 1n RSH and C&D.
P encodes predicate.

Exat: Carry set=TRUE, P has the cell# associated uith
the nunber pair, arg’s 1n 15-dig forn unchanged.

Calls: SPLYB, RFIN,CFIN,BIASA+ ,BIRSCY, *
BIASA-, BIRSC-

Alters (INC): P,R,B,C,D,CARRY
Stk lvls: 1

'NOIE: Predicate (INPUT) & Cell¥ (OUTPUT) Table
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Pred 9-bias P Cell Cellw P
< 0001 1 ac 0001 1
= 0010 2 a=e 0010 2
<z 0011 3 ae 0100 4
> 0100 4 a%c 1000 8
(3] 0101 5
> 0110 6
? 1000 g [*?" = Unordered]
<? 1001 9
=? 1010 10
>? 1100 12
[ ] 1101 13

(Pred 15 9-bias of the system token)

Algorithn: Direct comparison of S,EXP, & MANTISSA,
History:

Date Progranner flodafication
07/12/82 SB Docunented
10/06/82  SB Code Pack: Elininate Proj Mode
02/08/83 S8 Code Pack: Consolidate a=NaN tests
02/25/83 SB Code Pack: Elininate GOTO LOGIC.

16.41  BIRSA+ - Rdd Exp bias to A

Category: HTHUTL File: SMaNTH::nS

Nane: (S) BIRSA+ - Add Exp bias to A
Nane: BIASA- - Remove Exp bias fronm R

Nane:(S) BIASC+ - Rdd Exp bias to C

Nane: BIRSC- - Renove Exp bias fron

Purpose: Add (or renove) EXP bias [50000] to 15-dig Mun
Entry: 16-digit nunber in RSB or C20, DEC flode.

Eaat: Unbrased or biased exponent, P=4,

Uses (INC): P, and A[A) (or C[A])
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15.43  CLASSR - Classification of muneric arg
Category: HTHUTL File: SMARTH::NS

Nane:(S) CLASSA - Classification of numeric arg
Purpose: User classification of nuneric argunent
Entry: 12-digit argunent x in fl,

Exit: 12-dig1t y=CLASS(x) in C; -6<=ycug
Calls: AFIN, MAKEY

Alters (INC): A,C,P,CARRY

Stk Ivls:
Detail: Sagn{y} = Sign(x)
ﬂas(yg 21,2,3,4,5,6 (below)

Normalized 3
Infinity 4
Quiet NaN 5
Signalling NaN 6
DATE Progranner Modification
6/01/82 SB Docurented
10/25/82 S8 Code Pack: Use NAKEY
01/06/83 B SR¥ 30 - Distinguish Sig NaN.
02/07/83 SB Update header.
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Stk Ivls: 0
History: )
Date Progranner Modification

02/10/83  SB Reroved =BIRSAC entry.

NOTE: BIASA+ = BIASR- (EXP+50000+50000=EXP)

.42 NSM12 - Find nost significant HaN, 12-D1g arg’s

Category: HTHUTL File: SP&NTN::nS

Name:(S) ASK12 - Find most sagnificant NaN, 12-Dig arg’s
Nane: (S) NSNS - Find nost significant Nak, 15-Dig arg's

Purpose: For 2-arg functions return most significant NaM,
Entry: [AB]: x  [C,0):y (15-digit Forms)

Exit: CC - Neither x nor y is Nan, reg’s not altered.
€S - [R,B] has nost significant NaN.

Calls: SPLTB,AFIN,CFIN, =TUONaN, SUAPKY.
Alters: Carry. If exit CS, also registers R,B,C,D.
Stack lvls: 1

History:
Date Progranner Hodification
8/23/82 $B Nane change and 12-d1git entry

10/04/82 SB Code pack - Change near IX
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15.44  GETCON - Get constants from table
Category: NTHUTL File: SHSRIH::NS

- Get constants from table
Name:(S) GETVAL - Get constants from table

Nane:{S) PI/4 - Fetch P1/4 fron table

Purpose: fAiccess nuneric constants stored in table,
Entry: Table 1ndex in P (Selects desired constant).
Exat: Constant selected in C

Alters (INC): C,O0[R)
Stk lvls: 0

NOTE:
Presently used only for constant table starting at
label TRC90. Houever by entering at label GETVAL, this
code can be used to access constants stored in other
tables. The 15t constant corresponds to P=14, the 2nd
to P=13, ete.

Rlgorithn: Value of P determines of fset fron table start.

History:
Date Progranmer fodification
6/07/82 SB Docunented
9/30/82 SB Use of D[R] instead of stack.
01/06/83  SB Mew entry: PI/4
02/07/83 SB flove =PI/4 above header-Cosnetic

change only.
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15.45  PRKEY - Make 12-dig 1 in C and conpare with B.
Category: NTHUTL File: SMAATH::mS

Nane:(S) MAKEY - Make 12-d1g 1 in C and conpare uith B.
Purpose: Make 12-dig 1.0 1n C and test against value in B
Entry: DEC Mode

Exit: C: {0100000000000000], P=14; CARRY Set iff B=C
Alters:  (,P,CARRY

Calls: Nothing

Stack Levels: O

History:
Date Progranmer fodification
11/02/83 SB Docunented

15.46  DBLSUB - Double Precision Subtract
Category: NTHUTL File: SMANTH::nS

Nare: (S) DBLSUB - Double Precision Subtract

Purpose: Dbl Precision subtract (used in TRIG Reduction).

Entry: R3C:Y, BAD:X 31-digit positive Fixed point
values. First 15 high order digits are yn R & B.
Notation: XH=high order word of X.

Exit: RaC:2
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15.

01/06/83 $SB Fix header, Pack by moving the
entry PI/4 to before GETCON.

48 THO* - Double Precision Doubler
Category: NTHUTL File: SMERTH::mS
Nane: (S) TwO* - Double Precision Doubler

Purpose: Dbl Precasion doubler
Entry: B&D:X (B:¥H, D:XL)
Exat: BaD: 2%x

Alters (INC): B,D,Carry

.49 SKFLAC - Double Precision Shift Left

Categary: NTHUTL File: SRNTH::RS

Nane: (S) SHFLAC - Double Precision Shift Left
Nane: (S) SHFRAC - Double Precision Shift Right

Purpose: Dbl Precision (Fixed Point) shifts
Entry: RRC:K (R:XH, C:XL)
Exits RRC:10%K  {or X/10)

Alters {INC): A,C,(SHFRAC Only - SB)
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Carry Clear: 2zY-X
Carry Set : Z=Y (In this case Y<K}
A 8 C D
(ENTRY) YH XH YL XL
(EXIT) ZH XH 48 XL
Alters (INC): A,C,Carry

Stk Ivls: 0O

History:
Date Progranner Modification
6/07/82 3B Docunented

15.47 DBLPI4 - Generate 31-digit PI/4 or 45
Category: ATHUTL File: SR&RTH::NS
Nane: (S) DBLPI4A - Generate 31-digit P1/4 or 45
Purpose: Generate 31-digit value P1/4 -or- 45

Entry: sRAD Status bit (sRAD=1 ==> PI/4, ELSE 45)
Exit: Value in [8,D], -P=5.
Calls: PI/4

Alters (INC): B,D,P,Carry

Stho lvls: 1
Histery:
Date Progranner flodafication
6/07/82 SB Docunented
10/05/82 SB Code Pack
10/06/82 SB Code Pack ~ Eliminate call GETCON
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50 SHFRBD - Double Precision Right Shift
Category: NTHITL File: SMANTH::MS

Nane: (S) SHFRBD - Double Precision Right Shift
Purpose: Dbl Precision (Fixed Point) right shift
Entry: BAD:X (B:KH, D:XL)

Exat: 82D:%/10

Rlters (INC): B,D,38

.51 PI/2 - Generate P1/2

Category: ATHUTL File: SNSATH::NS
Narne: (S) PI/2 - Generate PI/2
Nare: (S} PI/2D - Generate signed P1/2

Purpose: Generate P1/2 (15-Digat forn)
Exit: 0: 1.5207963267949%0

Calls: P1/4

Alters (INC): C,D,P,Carry

Stk lvls: 1
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15.52 FLIPS - Toggle status bits
Category: RTHUTL File: SMANTH::nS

Nane:(S) FLIP8 - Toggle status bits

Nane:(S) FLIP10 - Toggle status bits

Nane:(S) FUP11 - Togale status bits

Purpose: Toggle Status bits

Exit: Toggled status, Carry set 1f new status = 0.

Alters {INC): Selected Status bit, Carry.
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undesired match occurred uith an XWORD,

Df is reset to start of lexene to be
rescanned.

R(A) is Lexbuffer pointer returned for token
to be replaced,

C(R) 15 reset to start of token to be
replaced.

This is the output pointer, which uill be in

DO upon exat. This pointer 1s not actually

used by this routine.

O(R) 1s end of output buffer.

VRIABL - Looks for Basic variable name.
D1 is current input buffer position.
RO 15 end of output buffer {done by previous
entry points).

SHFTKN - Places token in C((B) in front of tokens in .

01 is new input buffer position.

DO is lexbuffer pointer.

D(R) 15 execaddress, if there 1s one.
RO 15 end of output buffer,

ALLDUN - Restores output buffer pointer to DO.

D1 is neu input buffer position.

DO is lexbuffer pointer.

D(R) is execaddress, if there is one.
RO 15 end of output buffer.

HOMARD - Restores output buffer pointer to DO.

D1 is new input buffer position.
C(R) 1s lexbuffer pointer,

D(A) is execaddress, if there is one.
RO 18 end of output buffer.

LEAVE - Restores end of output buffer to D(R).

D1 15 new input buffer position.
DO 1s current output buffer position.
D(R) 1s end of output buffer.

Exit:
Ps0,
D1 is new input pointer.
DO 1s current output pointer.
R contains token, up to 14 nibbles in length,
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| |
| PARUTL - Parse Utilities = CHAPTER 18
|

16.1  NTOKNL - Lex Analysis
Category: PARUTL File: ABSLEX::NS

Nane:(S) NTOKNL
Nane: (S) NTOKEN
Nane:(S) PRESCN Lex Analysis
Nane:(S) RESCAN Lex Analysis

-~ Lex Rnalysis
Nane:(S) VRIRBL - Lex Analysis

Lex Analysis

Nane: SHFTKN Lex Analysis
Nane: (S} ALLDUN Lex Rnalysis
Nane: HONARD Lex Analysis
Nane:(S) LERVE Lexacal Rnalysis

Purpose:
The lexical analyzer scans strings of ASCII characters
and associates unique nunbers (tokens) with particular
substrings (lexenes). The tokens are used by language
parsing routines and interpreters.

Entry:
Nany different entry points for different purposes.

NTOKNL - Looks for line number, or any other lexene.
NTOKEN - Looks for any lexeme not a line nurber.

D1 1s current input buffer position.
DO 1s current output buffer position.
D(R) is end of output buffer,

PRESCN

Sane as RESCAN, except output pointer is still
in DO, instead of C(R).

RESCAN - Looks for another token corresponding to a
lexene.

INPORTANT ENTRY POINT. There is uhere the
lexical analyzer can be restarted if an
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B[R} 1s execution address (if there is one).

B[X] 1s nureric constant exponent, 1f there is one.
CfS] is lexbuffer pointer used for RESCAN.

D[R] 15 end of output buffer.

Calls: ARGCHK, BLDVAR, D=WORD, DGTSTR, GNXTCR, IOFNDO,
LDZERD, NUMSCN, Range, SCAN, STLXPT, STRCHK.

f,8,C,P,00,D7,R0,50-53, 11,
Stk Ivls: 2

Detail:
The lexical analyzer consists of tuo parts: scanner
and lexicon. The scanner 1s the code described here
uith several entry points, one major subroutine
(NUNSCN) and rany smaller subroutines,

The lexicon is a set of tables:

LXTYPT (lexical type table) is a table of character
categories, or types, which lives in systen ROM.
This table helps the scanner reduce the tine
selecting uhich scanning nethod to use:
Type 0 - Direct: Use transfer character in type
table as token.
Type 1 - Uord: Scan text table for string match,
Type 2 - Relational: Scan for relational operator.
Type 3 - Nunber: (all MUNSCN to format constant,

LEXBFR (lexfile buffer) is an I/0 buffer in systen
RAN which contains lextable IDs and maintable
addresses.

LXSPDT (speed table) is an optional table within
each lexfile uhich tells where in text table lexenes
with a particular first character begin,

LXTXTT (text table) 1s a table in every lexfile
containing the following text information:
Lexerre length - 1 nibble,
Lexene text - 2-16 nibbles,
Lexene token - 2 nibbles. ’
PAINT (nain table) is a table in every lexfile whach
contains token infornation:
Text offset - 3 nibbles.
Locates text in text table; used in
deconpiling.
Execaddress - 5 nibbles.
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Self-relative pointer to token's
execution address.
Characterization - 1 nibble.
Syntactic class and spacing

infornation,
History:
Date Progranner Hodification
6;;81;35 ;D'I -------- ;;;und out r;;;;;tr & subr usage

10/17/83 WM Attenpted to document

16.2  SCAN - Scan LEXfile Text Table For Lexene
Category: PARUTL File: ABELEX::NS

Nare: (S) SCAN - Scan LEXfile Text Table For Lexeme

Purpose:
Scan LEXf1le text table for text matching keyuord
nachine 1s trying to parse.

Entry:
O[W] contains keyword machine 1s trying to parse (up
to 8 bytes).
01 = input pointer (pointing at data which was read
into D{M}.
DO pointing at wordsize nibble of first keyword
to exanine in text table.

Exit:
01 Hoved past lexeme 1n input strean,
Carry set -> lexene not found.
Carry clear -> token 1in R[A].

Cailu: None.

A[$],C,P,00,D1.
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04/01/83 SR Figured out register & subr usage
10/17/83 wn fttenpted to docunent
16.4 LINEP - Parse Main Driver after ENDLINE

Category: PARUTL File: JP&PRY::NS

Nane: (S) LINEP - Parse Main Driver after ENDLINE
Nane: (S) LINEP+ - Parse Nain Driver fron anyuhere
Nane:(5) LNPEXT - Parse Main Driver external entry
Nane: (S) LNEP6E - Parse Hain Driver return entry

Purpose: MNain driver routine to parse a line:
1) LINEP entry is called by NRINLP after
ENDLINE 1s entered on an 1nput line.
2) LINEP+ entry 1s called to parse a
line, regardless of where the line 1s.
Used by direct execute keys (colon
key definitions) and STARTUP,
LNPEXT entry 1s the ’external parse’
entry. By setting fIRIN, 1t ensures
that 1n all cases {1including errors),
control returns to the caller. Used
by TRANSFORN.

k]

Entry: J entry points:

1) LINEP - Line to be parsed is in the display
buffer.

2) LINEP+ - INBS points to start of input line.

3) LNPEXT - External Parse Entry
Needed statuses (1including S13) should
be saved. INBS points to start of
1nput line. OUTBS points to where
tokenized line should go.
AUTINC should be 2ero - may be default

" uner:
If valid progran statenent(s)
It 1s edited into current progran file
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Stk lvls:  ©

History:

Date Progranner flodification

Hrote

SA
11/01/83 Nn Added docunentation

16.3  NUNSCN - Scan Kunber In Lexical Analysis

Category: PARUTL File: RB&LEX::MS

Nane: (S) NUNSCN - Scan Munber In Lexical Rnalysis

Purpose:
Generate token for nuneric constant or solitary ASC1I
period.
Entry:
D1 at start of nureric character string.

Exit:
DEC node.
P=0.
$3=1 for 1nconplete exponent.
D1 past nuneric character string.
A{B] = nuneric token and nantissa or ASCII digit.
B(M] = right-justified nantissa.
B{X) = exponent.

Calls: DGTSTR, tDZERO, ROUND.
Uses.......
A,8,L,0,P,D1.
Stk lvls: 1 ’
History:
Date Progranner flodification
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1f valid calculator BASIC statement(s)
(1ncluding inplied BISP)
It 15 executed
Else ERROR exit
Error nessage displayed;
Line redisplayed with cursor;
Junp to MAINLP
LNPEXT:
$5=1 2> Line# on line
$50 > No lined
Carry clear => Line parsed successfully. Conpiled
line starts at address pointed to
by QUTES.
Conprled line length in R3.
Carry set  => Error in parse.
€(3-0) = error®,
If €(3-0) = 0000
Then found only tEOL (“null line“}
(May be preceded by a lineN; S5
indicates presence of a linek)

NOTE: Any usage of LKPEXT entry rules out inmplied
DISP 1n the case of failed implied LET parse.

Calls: GNXTCR, LINMP, NTOKEN, WTOKNL, CRGIN®, I/0ALs,
OUT2TK, RANGE, EXPPAR, EXPEXC, NMAKEBF, RTNSEY,
FILEP+, PEDIT, MOVEUR, SYCOLL, WSRO-3, AVS=DO
CRLFOf ,OVFLCK, TRNFCK, D1=18S, OBCOLL, LDCSET,
AUTCLR, LBLCK, PEDITD, SURSTY, RESPTR, QUTB+S,
FSPCY2, ICK, '(K3, RS-RO3, OUTITK, OUTITK, WROSCN
STATL+, UPDIN+, OUTBYT, ELSEP, LNPOO, OBLCNP,GETLEE

Uses: R-D, RO-R3, D1,DO, SO-St9,
S-R0-2, $-RG-3, STHTR1 (all 16 nibbles), STHTDO
£1RTN (only used with LNPEXT entry)

Stk Lvls:

~

KOTES: A) Line parse only special checks for TRANSFORM
{external entry) 1n four distinct places:
1) eol,
2) linek, followed by eol
3) parse error ’
4) correctly parsed line about to be edited into
progran nenory.

8) Irplied DISP 1sn‘t legal immediately after THEN/ELSE.
C) Rny usage of LNPEXT entry rules out implied DISP in

the case of failed inplied LET parse. for example:
10 5*4 uould be parsed as:
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10 DISP S*R
But:
10 A*S uould result -in an error.
Detarl:

Key RAN and (PU register usage:
S-R1-0 Original error¥ before 1st RESTART

S-R1-1 Original Error position before 1st RESTART
$-R0-2 (Subr Save) GLOBAL
. $-R0-3 IF clause in progress GLOBAL
..~ S-R1-2 (RESTART ADDR), S-R1-3 (RESTART FLAG) GLOBAL
STATDO (RESTART PIR) © GLOBAL
$4 - No restore of input pointer GLOBAL
35 - Line nunber found, program stnt GLBBAL
S6 ~ Pending THEN GLOBAL

$7 - Multi-staterent line TENP
Aluays CLEARED by EXPPAR call GLOBAL

S8 - Delete (for PEDIT) TERP

$9 - Middle of IF (for ERROR) TEnP
$10 - Implied LET Error GLOBAL

R) - Error Nsg Ptr & Line position 1f INPLET Err
D - End of available nemory

fvailable status for a Parse routine: S8, $9
These 2 status bits are clear on entry for all
parse routines.

Algorithna:

Entry point for TRANSFORM (LMPEXT) saves return
stack level 1n S-RO-2 and sets fIRTN = R:

LINEP: (normal statenent parse entry point)
Copy Display Buffer to Conmand Stack (MAKEBF)
Set INBS to start of input line in conmand stack
Send Carriage Return & Line Feed (CRLFOF)
(s0 next character will clear display buffer)
Clear externally invoked flag (fIRTN)

A:  Set BUT8S to AWMENS (Collapses Output buffer)
Point D1 to start of input line
Clear 50-S11, $13
Set D(R) = End of Available Menory
DO = OUTBS (Output buffer start)
Call Block 1

Retokenize lexere

If lined
Set S5; Decrenent DO (delete statement
length byte at buffer start); Output lined
Call Block 5

HP-71 Softuare IDS - Entry Point and Poll Interfaces
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Clear AUTO flag; gato 10:
Restore D1,D0; returmn
END OF BLOCK 1

***Block S only returms if a label 1s not found*rt

BLOCK S
Save D0 (position of statement length byte) in
INRDDR; increment DO
If quote
Set appropriate flag(s);
Step over 1t; Call FILEP+
If legal
THEN If natching closing quote
L H THEN if colon follows
THEN LEGAL LRBEL;
Output tLBLST & label
If tEOL follous
THEN goto 13
ELSE goto 11 (parse as &)
ELSE RESPTR; Return
ELSE RESPTR; Return
ELSE RESPTR; Return
If 1st character is letter
RESPTR; GNXTCR; FILEP1; Goto 8
END BLOCK S

D: If not Calculator BASIC ($0=0)
THEN If begin BASIC {S3=1)
THEN error
ELSE goto C.
E: If in IF statenent (S-RO-3 nonzero)
F: If not legal after THEN/ELSE (52=0)
THEN error
If pending THEN (S6=1)
If token is IF token
THEN error

If XWORD
THEN Output 3-byte token
ELSE Output t-byte token
Calculate Parse address
Clear flags (50,58,89,510)
Gosub to Parse routine  (CRGIMP)
If Middle of IF return (Carry Set)
THEN Extended IF token already output;
INADDR points to following byte;
D0 15 pointing past that byte
$9 is set (niddle of IF flag)
$-R0-3 nonzers (IF in progress)
H: If 85=1
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If tEOL
If externally invoked (fI1RTN set)
THEK error
ELSE clear AUTO flag; delete line
Decrement DO
Call 1.
Retokenize.

81;  If Begun BASIC command (S3=1)
THEN goto E.
ELSE If Systen Conmand ($3%0,50:=1)
THEN error i
[N
THEN parse remark; goto 12
ELSE error.
If externally invoked (fIRTN get)
THER error;
Clear AUTO flag
If tE0L (null line)
THEN ex1t parse
ELSE goto C.

8LOCK 1:

Save DO (statenent length byte) in INADDR;
Increnent DO; Clear RESTRRT flag ($-R1-3);
Clear Errll (S-R1-0); Call NTOKEN;

Set RESTRART flag 1f XMORD or XFN &

save RESTART address (S-R1-2).

Save contents of LEXPTR (position of D1
before NTOKEN ¢all} an STHTDO - will be
needed to restore input pointer for RESTART.
Clear Middle of IF flag (S9) - Allous Inplied
LET error to recover as Inplied DISP

Entry point for variable or FN after THEN/ELSE:

€2: If variable or FN:
set inplied LET error flag (510)
If no lined on line
Clear AUTO flag
G: Try anplied LET parse
Goto 10.
If looking at 1st lexene on line
If line®t folloued by !
set S5; output linedl; save DO (location of
statenent length byte) in INADOR; increment
00; Parse renark; goto 12
If not a terninator (eg not tEDL,@,!, tELSE)
If legal implied DISP statenent followed by
a terminator
If no line nunber on line
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THEN goto B1
ELSE goto D

10: Normal stnt return (carry clr)
Get Next Token
IF ELSE
If no pending THEN ($6=0)
THEN error
ELSE Clear S6; Decr DO; Output t@;
Call STATLN, UPDIN+; Qutput tELSE
Call ELSEP; goto 10
Check legal stnt terminators (@,!,EOL)
Clear §?
If @ (Multi-staterent line)

11: THEN Set S7, Output t@
ELSE If '  (Remark)
THEN Qutput t!, Remark; goto 12
ELSE If EOL
12: THEN Output tEOL

ELSE Error Exit --> Excessive Chars
13: Qutput terminator
Clear 310 (Inplied LET error flag)
Calculate & urite out statenent length
If nulti-statenent line
If $5=1
THEN Call 5; Goto B
ELSE Call 1; Goto D
Set AVAENS to DO
If lined found ($5=1)
If externally invoked (fIRTN set)
THEN exit with carry clear
ELSE Edit line into progran menory (PEDIT)
Return to flain
Calculate output buffer length, move to 1/0 buffer
area; call SYCOLL (Resets AVMENS,DUTBS to SYSEN)
Execute Calc. BASIC Stat (BSCEXC)

See the portion of the algorithm handled in IFP
R

in JP&PR3
History:
Date Progranner  Nodifications
............................... 14
07/08/82 S.M. Updated documentation
10/15/82  S.M. Added call to D1=1BS
01/07/83  S.W. Added algornm
06/03/83 JP Set AVHENS @ DO before PEDITD call
11/01/83  S.M. Modif1ed docunentation header.
- 16-11
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16.5 LBLINP - Parse Line Nunber or Label
Category: PARUTL File: JP&PR1::MS

Nare:(S) LBLINP - Parse Line Number or Label
Nane: (S) LBLNIF - Parse Line Nunber or Label after THEN/ELSE
Nane: (S) LINP - Parse Line Nunber only

Purpose:
Parse line nurber or label:
LBLINP or LBLNIf entry allous line number or label
LINP entry looks for line number only

Entry:

DO points past last token uritten to output buffer

D{R) contains (RVNENE)

3 entry points:

1) LBLINP - D1 pointing to alleged linek or label

2) LINP - D1 pointing to alleged linek, $9=1

3) LBLNIF - Exit conditions from NTOKNL: P=0,
R(B) contains token to check, D1 past
alleged lineW or label.
58=0 => fllow line# or label
59=t => Allou lined only

Exat:
Carry clear
Line# or label found and tokenized
D1 past linek or label
DO past tokenized line# or label
If line# found,
A(3-0) contains line#
The following 11 nibbles are output:
tLINEN 00000 <4 nib BCD lineW>
If label found, 1t 1s output 1n 1 of 2
formats using either LRBELP or FSPC10:
tLBLRF <string expr> -~ LRBELP
tLBLRF tLIIRL <ascii label> - FSPC10
Carry set ’
LBLINP entry => 1st char not letter | line#
LINP  entry => LineW not found
LBLNIF entry:
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11/23/82 1P Reroved Stack level saving

11/29/82 P Renoved 52/Label found flag

11/01/83  S5.W. (leaned up docunentation header
16.6  EOLCK - Check for EOL,@,! ELSE

Category: PARUTL File: JPRPR1::NS

Nare: (S) EGLCK - Check for EQL,@, 1 ELSE
Nane: (S) EOLCKR - Check for EOL,@, 1 ELSE

Purpose:
Checks for tEOL, @, ' , tELSE
EGLCKR entry calls RESPTR before checking.

ntry:

EOLCKR - NTOKEN (or WRDSCN) has already been
called; D1 past keyword/character to
check (except 1f token uas tEOL)

EOLCK - D1 at optional blanks preceding
keyword/character to check.

Exit:
P=0
R(B) = Token found
DY past the keyuord/character found
Carry Set =
Statenent terminator found (tEQL, tELSE, @, 1)
Carry Clr =
Statenent terminator not found

Calls: WRDSCN, RESPTR

Stk lvls: 4

Detarl: D0 1s preserved fron entry
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$9=0 on entry => 1st char not letter | lineW
$9=1 on entry => Line# not found

Calls: NTOKNL, LINPNZ, LRBELP, OUT3TK, OUT2TC
DUTBYT, RESPTR, FSPC10 (golong)

Exclusive: #,8,C,D1,$9,510,00,D1
Inclusive: R,8,(,01,59,510,00,D1,50-83,87,511,D0(S),R0,R1,R3,P

Stk Ivls: 6

Detail: $9 used by LBLINP entry only
S10 used by LRBELP to ensure no reserved word check

flgorithn:

If nent token = lined (LINPH2)
Output lineN token (OUTBYT}
Zero out LineW jump address field
Output lined ouT1T
Return, carry Clear
If S9=1 (Line# Parse only)
Return, carry Set
else
Output Label Refersnce Token (OUTBYT)
Restore Input pointer (RESPTR)
Set No RESERVE uord parse flag (S10)
Parse labe) (LﬂBEl.Pga
If legal label
If string expression
RTNCC  (Label already output)
else
golong to Dutput Literal Token & Label
else
Back up Output pointer over Label Token
RINSC  (Illegal first character found)

NOTE:
Tokenized forn:
<lineno> ---> (Lineno Token) (5 nib jurmp addr) (4 nib Lined}

<label> ---> {label Ref Token) (String Expression)
<label> ---> {Label Ref Token) (Literal Token) (RSCII Label)

History:
Date Progranner Hodification
07/08/82 JP Hodif1led documentation
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History:

Date Progranner Nodification
07/08/82 P Nodified documentation
11/02/83  S.K. Nodified docunentation - Routine

doesn’t use DO,

16.7 MWRDSCN - Keyword Scan from Table
Category: PARUTL File: JP&FR2::nS

Nane: (S) URDSCN - Keyword Scan fron Table
Nane: (S) WRDSC+ - Keyword Scan from Table

Purpose:
WRDSCN tries to match the text pointed to by D1 with
any of the keyuords specified by the caller; the
acceptable keyuord tokens are listed in table fornat
innediately follouing the call to WRDSCN or WRDSC+. If
one of the specified keyuords 1s found, 1ts corresponding
tokenlzation 1s output and control branches to the label
specified by the WRDSCN table,

To accomplish this, URDSCN repeatedly calls NTOKEN until a
token ratch 1s found or until all keyword tables 1n the
HP~71 have been searched.

The URDSC+ entry point is 1dentical to the WRDSCN entry,
except that WRDSC+ first calls RESPIR.

Entry:
D(R) = (AVRENE)

Table address is on return stack upon eftry
(1e. table 1nnediately follows GOSUB.)

00 points 1nto output buffer

WRDSC+: LEXPTR contains address pointing to optional
blanks preceding characters to tokenize.

WRDSCN: D1 at optional blanks preceding characters
to tokenize.
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Exat:

P=0

flatch found=>
No return to caller; control transferred to
specified label.
Token output to address pointed to by DO
Specified token in register A
D1 past specified keyword
DO past keyword tokenization

flatch not found=>
Return uith carry clear
Last token found in A(B)
D1 past corresponding keyuord

NTOKEN, RESCRN, OUTNBS, RESPTR, XCHECK, KCHEK1

Stk Ivls: 3
Detail:
Sarple call:
GOSUBL =WRDSCN

(ON(2) =1BRSE 1-byte token

REL(3) =FIXpP If tBASE found, goto FIXP
CON(6) = tANGLE 3-byte token

REL(3) OPTP10O If found, goto OPTP1O
CON(6) =tROUND 3-byte token

REL(3) OPTP20 If found, goto OPTP20
CON(2) © 00 byte terminates table

Hou it works:

Calls the lexical analyzer and scans through table
trying to natch one of the tokens(XUORD or regular)
and junps to an address specified in the table
table for that token,

If the token returned by the lexical analyzer is not
natched but 15 an XUORD, the lexical analyzer is
restarted and the table is re-scanned fron the
beginning.

If no natch can be found then execution continues
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Parse ERROR Exit Routines.

The 15t 11 entry points above all fall into PRRERR.

Depending on entry conditions, PARERR may:

1) Display the error nessage and redisplay the line,
Hith the cursor flashing on the character pointed
to by D1 or (LEXPIR).

or

2) Attenpt to reparse the statement as an implied
DISP. (510=1,59=0 on entry)

or

3) Attenpt to reparse the statenent as an inplied
GOTO clabel>, ($92510=1 on entry)

or

4) Restart the lexical analyzer and reparse the
entire statenent. (RESTART flag nonzero)

Entry:
S4=1 if D1 set at error position.
54=0 if LEKPTR contains address of error position,
$10=1 1f inplied LET error (try amplied DISP)
$10=59=1 if niddle of IF stnt and inplied LET error

This entry condition is handled by the driver:
S-R1-3 (RESTART Flag) = 0 => Don't restart

= F => Normal restart

= £ => Restart of extended IF

PARERR - Louer 4 nibbles of DO contain errordt
Exit:
If $10=0, (S-R1-3)=0 on entry
Exit through NFERR:
Display error message
Redisplay Input Line with Cursor at Error
Returns to Main Loop

IF RESTART flag set (S-R1-3)#0 on entry
ex1t through RESTAR

If 'Nornal’ implied LET error ($10<1 & 8920}
Try inplied DISP parse

If Implied LET error & Middle of IF ($10=$9=1)
Try inplied GOTO <label> parse

Calls: RESPTR, R3=D10, DIC=R3, EOLCK, RSTRT?, TRNFCK,
EOLCK+, NTKEN+, UPDIN+, LBLINP

Uses: R-C, RO,R3, DO,D1, $4,58-310
Stk lvls: 1t
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follouing the end of the table.

The table consists of any number of entries, uhere
each entry is a token followed by a 3-nibble relative
address which is branched to 1f that token is natched.
f token nay be either 2 or 6 nibbles long, depending
on whether 1t is an XHORD/XFN/FFN token versus a
nainfrane token. The table is terninated by a 00
token; the table is inmediately followed by the code
to handle the “otheruise” case (1e. the table has been
skipped over).

History:
Date Progranrer Mod.if ication

07/07/82 IP Nodified docunentation

10/17/82 8.5, fodified routine to use 3 nibble
relative entries instead of 4 mbble
absolute.

02/11/82 8.8, flodified routine to handle FFNg

1/02/83 S.u Modified header docunentation.

16.8 SYNTRe - "Syntax™ Parse Error Exit
Category: PRRUTL File: JP&PR2::MS

Nane:(S) SYNTXe
Nane:(S) IVEXPe
Nane:(S) IVPRRe

- “Syntax" Parse Error Exit
- “Invalid Expression” Parse Error Exit
~ "Invalid Paraneter” Parse Error Exit
Nane: ERR3 = "Invalid Parameter” Parse Error Exit
Nane:(S) NSPARe - “Nissing Paraneter" Parse Error Exit
Nane:(S) IVWARe - "Invalid Variable" Parse Error Exit
Nane:(S) ILINTe - "Illegal Context" Parse Error Exit
Nane:(S) EXCHRe - “Excess Characters" Parse Error Exit
Nane:(S) QUOEXe - “Quote Expected” Parse Error Exit
Nane:(S) PRNEXe - ") Expected” Parse Error Exit
Name:(S) FSPECe - “Invalid Filespec” Parse Error Exit
Nane:(S) PRRERR - Generic Parse Error Exit

Purpose:
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6 if Implied LET/Middle of IF/Restart

Algorithm:
If 540
THEN RESPTR
If RESTART flag (S-R1-3) set
THEN goto RESTAR;
ELSE ?f previously restarted (S-R1-0 {erri) #0)
THEN Restore D1 to original error position
using S-R1-1; Set DO from S-R1-0;
If Inplied LET error ($10=1)
Restore D1,00 from RI; Clear $10;
If not in niddle of If (59=0)
THEN try inplied DISP
ELSE Decrenent DO 4 nibbles
(over tEXTIF & stnt length byte);
Recover old INADDR fron S-RO-0;
Call GOSUBP;
Handle as error,

Note:
If error is ILLEGAL CONTEXT & S9 is set, then $10
is cleared. This prevents illegal context errors
innediately after THEN/ELSE from being interpreted

as labels.
History:
Date Progranner  Modification
(');;6;;;; ;TII- ______ l-l;;ed algorithn
02/04/83 P Rdded nneunonc entry point nanes

16.9 RESTAR - Restart Lex Analyzer
Category: PARUTL File: JPEPR2::hS

Nane: RESTAR - Restart Lex finalyzer
Nane: (S) REST* - Restart Lex Analyzer
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Purpose:
Restarts the Lexical Analyzer when the parse of an XWORD
token fails; allous the parser to find snaller keywords in
the sane LEX file, as well as sinilarly spelled keyuords
in other LEX files,

The RESTAR entry point 1% used by the parse error driver
to try all possible statenent parses, before reporting an
error; the original parse error and position 1s saved and
15 later restored 1f all subsequent parse attenpts fail,

The REST* entry point 16 used by a LEX file when a parse
fails and 1t 1s known that RESTAR will find a subsequent
statenent parse in the mainfrane which can give a clearer,
nore coherent error nessage. This entry point ensures
that the caller's error nunber and error position 1s NOT
preserved anyuhere - 1t is as though the keyword uas never
found.

Entry:
(STNTDO) = Input pointer for restart
(S-R1-2) = Restart Address

2 entry points:
RESTAR - If RESTAR hasn’t been previously called
Then C(R)=0
DO=Latest errord generated
01=5-R1-0
A(R)=Error position
Else...
{S-R1-0)=0r1g1nal errortt
(S-Rt-1)=0r1g1nal error position
If not failed label parse after THEN/ELSE
Then $8=0 '
(INADDR) = addr of last stmt length byte
C(S)RE 1fFf Extended IF
Else...
$8=1
RI(R} pts 2 nibs past last stnt len byte

REST* - (INADDR) = address of last stnt length byte
{S-R1-3)¥F 1ff Extended IF

Exit:

Control is turned over to the nain parse driver.
Calls: RESPTR,RESCRAN,R. STPR, STLXP2, SVRST2,EXTIF+
Uses.......
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usual error exit saves the original
error and restores it if no other parse
uorks). REST* can be used ONLY if it 17?
knoun that restart will eventually give
control to a mainframe parse routine;
REST* can be useful to prevent obscure
error nessages. If a previous parse
error occured, the first one generated
in the 'usual’ way 18 preserved; other-
uise the next error generated in the

'usual’ way (not using REST*) 1s
preserved.
for exanple:

The HPIL parse for ON INTR, may choose
to suppress 1ts error nessage/position,
1n favor of any one given by ON ERROR|
TIRER} <expr>

16.10  GNXTCR - Get Next Non-blank Character
Category: PARUTL File: JP8PR2::MS

Nane: (S) GNXTCR - Get Next Non-blank Character
Name: (S) OAGNXT - Output byte, Get Next Non-blank Character
Nane: GNXCR+ - Get Next Non-blank Character

Purpose:
Gets next non-blank character.

ORGNXT first outputs a byte fron A(B) before scanalng
for the next non-blank character.

GNXCRe First increnents D1 by 2 before scanning for
the next non-blank character.

try:
ORGNXT - A(B) contains byte to output
D(R) = (RVHERE)
DO points to where byte to be uritten
D1 points to where to begin scanning for
next non-blank character.
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Exclusive: R,C,D1,00,58
Inclusive: A-C, D1,D0, SO-33,58,511, RO,RI

Stk lvls: 3

Detarl:
The conponent parts of RESTART are as follows:
S-R1-0 Original error¥; set prior to Ist time
through RESTRAR
S-R1-1 Original error position; set prior to 1st
tine through RESTAR

S-R1-3 Flags the parse error handler whether or
not to RESTART the lexical analyzer,
If S-R1-3 1s nonzero, STHTDO contains the
address at which to set D1 to restart and
S-R1-2 contains the restart address.
S-R1-3 1s cleared uhen NTOKEN 1s first
called; It 1s set (aleng with SINTDO) when
the begin BASIC token 1s an XWORD,

S-R1-2 Contains RESTART address. Set initially
when NTOKEN first called. Updated when
RESCAN called 1n RESTAR,

STNTDO Contains address at which DT should be at
uhen restarting the lexical analyzer. Set
and cleared uith S-R1-3.

Algorithn:
If 15t tine thru RESTART for this lexeme
(S-R1-0 contains 0)
Save errk 1n S-R1-0 & position in S-R1-1;
Clear RESTART flag {S-R1-3);
Get 1nput ptr fron STNTDO & write out to LEXPIR
(needed ’cause RESCAN doesn’t save as NTOKEN does);
Retrieve RESTART addr for lexical analyzer {S-R1-2);
Restore DO fron INADDR;
Call RESCAN; Set RESTART flag (S-R1-3) 1f XWORD/XFN;
Save RESTART address in S-F1-2;
Goto W (Main parse driver - JPSPRY).

History:

Nodification
Nodified docunentation
Added docurentation on S-R1-2, S-R1-3
and STRTDO,
Deleted error exit option - wasn't
used anyuhere
Added REST* entry point for use by
language extensions; this 1s an alterma??
tive to the ‘uwsual’ error exit (the

Date Progranner
07/06/82 JIP
08/23/82 5.M.

11/15/82  S.M.
05/24/83  S.M.
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GNXTCR - D1 points to where to begin scanning for
next non-blank character,

GNXCR+ - D1 points 2 nibbles prior to where to begin
scanning for the next non-blank character,

Ex1t:
D1 points to next non-blank character
A(B) = Mext non-blank Character
c(s) Rsc11 Blank
4 0

Carry set

If not enough nemory to output byte, generates
NENERR (OAGNXT entry only)

Calls: QUTITK - (ONGKXT Only}
Uses: R(B),C(B)}, DO (ONGNXT Only),Dt, P
Sth lvls:
GRXTLR: 0
GNXCRe: 0
ONGNX7 ; 2
History:
Date Programmer Modification

0%/57/82 P
09¢2a/82 N
1/02/83  s.u.

.

Modified Docunentation
Nodified Docunentation
Fixed docunentation header

16.11  RESPTR - Restore Input Pointer

Category: PARUTL File: JP&PR2::NS »

Nane:(S) RESPTR - Restore Input Pointer

Purpose:
Restores DY to 1ts position prior to NTOKEN call
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Entry:
(LEXPTR) = address of input pointer (advanced past
leading blanks) prior to last call to

NTOKEN.

Eat:

D1 re-positioned

Carry clear
Calls: none
Uses: A(R), D1
Stk Ivls: 0
History:

Date Progranner flodification

&;‘;;;;5 ;‘II i Added docunentation

16.12  CONCKO - Check Conma & Output Comna Token
Category: PRRUTL File: JP&PR2::MS

Nane: CONCKO - Check Conna & Output Conna Token
Nane:(S) COMCK+ - Check Conma & Output Comna Token

Purpose:
Checks for tCONMA & outputs it if found.

CORCKD entry requires that NTOKEN be called
before checking for tCOMMA.

CONCK+ entry assunes that NTOKEN has already
been called.

Entry:
D(A) = (RVREME)
00 = pointer to uhere tCOMMR to be output
2 entry points:
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Nane: (S) #CK - Check for &

Purpose:
Conpares next non-blank character against ascii #

Entry:

D1 points at optional blanks preceding character to
conpare against

Exit:
4 =0
D1 points to next non-blank character
A(B) = Next non-blank character

Carry clear => Character is #
Carry set  => Character is not #

Calls: GNXTCR
Uses: R(B), C(B), D1, P
Stk lvls: 1
History:
Date Progranner Modification
11/03/83  S.\u. Rdded documentation header
16.14  NXTP - NEXT statenent parse

Category: PARUTL File: JP&PR3::NS

Nane: (S) NXTP - MNEKT statement parse

Purpose:
Parses NEXT Statenent. Also useful for
sinple numeric variable parse.

Entry:
D(R) = (RVMENE)
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1) CORCKO - D1 at opt, preceding blanks before
alleged conna.

2) (ONCK+ - A(B) contains byte to conpare against
tConmA.

Exit:

P =0

Carry set => tCOMMR found & output
DO incremented past tCOMMA
CONCKO entry:
01 pts past ascii conna
CONCK+ entry:
D1 preserved from entry

Carry clr => tCONMA NOT found
DO preserved fron entry
CONCKD entry:
A(B) = token found
D1 advanced past corresponding text
CONCK+ entry:
A(B) preserved fron entry
D1 preserved fron entry

If tCOMNR found, but not enough merory to
output 1t, exits to NEMERR

Calls: NTCKEN, COMCK1

Uses: C, DO, P (CONCK+ entry)
A-C, 01,00, $0-53,511, RO, P (CONCKO entry)

Stk lvle: 3

History:
Date Progranner fodification
05/11/83  S.. Added docunentation
16.13  wCK - Check for N

Category: PRRUTL File: JP&PR2::MS
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D1 at alleged sinple numberic variable
DO points into output buffer

Exit:
Carry clear =>
Emple nuneric variable found and output
Carry clear
01 advanced past variable
DO points past tokenized variable

Else error exit to PARERR with eILVAR

Calls: VARP
Uses.......

A-C, DO, DT, SO-S3, S11, RO
Stk lvls: 4
HOYE:

This also serves as parse for NEXT statenent
History:

Date Progranner Modif ication
65;‘;;;;; ;‘;l— ------ Added docunentation
16.15  VARP - Variable Parse

Category: PARRUTL File: JP&PR3::MS

Nane:(S) VARP - Variable Parse ’
Mane: VARPOS - Variable Parse

Purpose:
Checks for a variable token. If found, 1t is output; if
the token is not a variable token, an error exit is
taken.
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VARP entry assunes that DV points to optional blanks
preceding the text to check.

VRRPOS entry assunes that NTOKEN has already been called;
and that the token to check 1s 1n register A

Entry:

D(R) = (RVMEME)

DO points into the output buffer

2 entry points:

1) VARP - D1 at optional blanks preceding text to
be exanined.

2) VARPOS - Register R contains alleged variable token.
DY points past the corresponding text as per
NTOKEN exit.
(LEXPTR) as per NTOKEN exat,

Exit:
Return to caller =»
Variable parsed
Tokenized variable written to output buffer
DO past variable tokenization 1n output buffer
01 past variable nane
Carry set =>
Nuneric variable found
Carry clr =
String variable found

Error exit 1f variable not found or if MEMERR

Calls: NTOKEK, OUTVAR
Uses.......
Exclusive: A,D0,01
Inclusive: A,B8,C,50-$3,511,00,D1,R0
Stk lvls: 3
Higtory:
Date Progranner . Rodification
07/06/82 JIP Nodified docunentation
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Date Progranner fodification
07/06/82 JP fod1f1ed docunentation
16.17 NUMCK - Valid Numeric Expression Check

Category: PRRUTL File: JP&PR3::NS

Nanme: (S) wUNCK
Nare:{S) KUNC++

Valid Numeric Expression Check
fove D1 1-Byte, Do Valid Nuneric Expr Check

Vo

Nane: NUM+O Move D1 1-Byte, Output Byte, Ck For Num Expr
Nane: NUNKO Output Byte, Check for Yalid Numeric Expr
Purpose:

Checks for and Outputs Valid Numeric Expression
Error Ex1t 1f not found

Entry:
D(R) = (AVNENE)
D1 points at 1nput strean
00 points 1nto output buffer
4 entry points:

NUNCK - D1 points at optional blanks preceding
alleged numeric expression.

NUNCes - D1 15 1-byte prior to alleged numeric expr

NURC+0 - D1 1s 1-byte prior to alleged numeric expr
A(B) = byte to wurite to output buffer prior
to parsing the numeric expression,

NUNCKD - 01 points at optional blanks preceding
alleged nunmeric expression.
A(B) = byte to urite to output buffer prior
to parsing the nureric expression,

Exit:

Valid nuneric expression parsed =»
Return to caller with carry clear
P=0
Tokenized expression uritten to output buffer
00 points past the tokenization
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16.16 RRRYCK - Parses Ooubly Dimensioned Array
Category: PARUTL File: JP&PRI::NS

Mare: (S) RRRYCK - Parses Doubly Dinensioned Array
Kane: MRRY0O1 - Parses Singly Oimensioned fArray

Purpose:
ARRY(K entry is useful for parsing one or two dimensional
arrays.

RRRYO1 is useful for parsing a single numeric expression
folloued by a closing parentheses; this could be a single
dinension array parse or TRB parse.

Entry:
D{R) = (AVRENE)
D1 points at input strean
DO points into output huffer
2 entry points:
1) ARRYCK - D1 @ Left parentheses.
2) RARRYO1 - D1 past left parentheses.

Ex1t: .
Valid parse =>
Return to caller with carry Set
Subscript(s) output
D1 points past the closing parentheses
D0 points past the output subscript(s)
RRRYCK entry:
B(0) = W subscripts (Mor2)

Else Error exat
Invalid or non-numeric expression
Mo closing paren
Calls: NUNCK, CORCKY
Exclusive: A,B(R).C,D0,D1
Inclusive: A-C,D{15-5),D0,D1,R0,R1,50-33,37, 511, FUNCDO
Stk Ivls: S

History:
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Register A contains the tokenization of the text
FOLLONING the nuneric expression

D1 points past the corresponding text

R3(9-5) = the 1nput pointer to the nuneric expr
R3(A) = the pointer to the tokenized nur. expr
NUNCK entry:

R3(R) = DO on entry

R3(9-5) = D1 on entry

NUNC++ entry:

R3(R) = D0 on entry

NUNC+0 entry:

The value 1n R(B) on entry was output prior to
the tokenized numeric expression.

NUNCKO entry:

R3(3-5) = DY on entry

The value 1n A(B) on entry was output prior to
the tokenized nureric expression.

Error ex1t - Invalid or non-nurieric expression

Calls: r3expe (EXPPAR,R3=D1C), DIC=RI
Uses: R-C,D(15-5), RO,R1,R3, $0-53,57,S11,
FUHCDO

Sth lvls: 4

History:
Date Progranner Nod1fication
07/06/82 Modified docunentation

J.P,
11/11/82  S.W. Added entry points NUNC+Q and NUNCKO
05/12/83  S.M Elininated NUNCK+ entry point

»
16.18  SIRG(K - Valid String Expression Check
Category: PARUTL File: JP&PR3::NS

Nane:(S) SIRGCK - valid String Expression Check
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Purpose:
Valid $tring Expression Check

Entry:
D1 @ Start of Alleged String expresssion
D(R} = (AVNENE)
DO points into output buffer

Exit:
Yalid string expresion =>
Return to caller with carry clear
P=0
Tokenized string expression uritten to output buffsr
DO past string expression tokenization
A = tokenization of text FOLLOMING string expression
DT past corresponding text of tokenization in A

Else error exit

Calls: r3exps (EXPPAR,RI=D10), NURCK
Uses: R-C,D(15-5),R0,R1,R3, S0-53, 57,511, FUNCDO, DO, D1
Stk lvls: 4
History:
Date Progranner flodafication
6;;6;;85 J.p. Rodified docunentation
07/06/83  S.M. If invalid expr, don't restore ptr
16.19  COMCK - Comnma Check

Category: PARUTL File: JP3PRI::NS

Nane:(S) CORCK - Conna Check
Nane: COnCKt - Conma Check

Purpose:
CONCK entry checks to see if the following
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Nare:{S) OUTLIt - Output Delimited Literal
Nane: DRTACK - QOutput Literal Delinited by Quotes

Purpose:
OUTLIT and OUTLIY entry points output a string of
literals delinited by a specified delimiter (this
delimiter nay or nay not be a quote). The only
difference betueen these tuc entry points is that QUTLIT
tahes an error exit 1f no closing deliniter 15 found;
OUTLIT sanply returns with the carry set in this case.

DATACK entry parses a string delinited by either single
or double quotes. If no closing deliniter 1s found,
DATACK takes an error exit.

fntry:
D(A} = (RVNEME)
D1 points into the input strean
DO points into the output buffer
J entry points:
1} OUTLIT - DY points at the delimiting character
A{B) contains the asc1i delimiter

2) DATACK - D1 points at optional blanks preceding
the alleged single or double quote,

3) OUTLI1 - D1 points at ist character after the
deliniter,
A(B) contains the ascii deliniter.
P=0

Exit:
Carry clr =
D1 1s advanced to the character following the
closing deliniter,
The literal up through the closing deliniter
has been uritten to the output buffer,
DO points past the closing deliniter.

Carry set (OUTLIY entry only) =>

D1 is 2 nibbles past DO {Endline)

All characters, up to but not including DO,
have been output

DO points past the characters which have been
output

Else error exit (OUTLIT, DATACK only)
uf D1 at OD - Error 15 : Quote Expected

Calls: OUTITK, GNXTCR
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text’s tokenization is tCONMA.
CONCK1 entry checks to see if A(B) contains tCOMMA.

Entry:
CONCK - D1 points at optional blanks preceding
text to tokenize.
COMCKT: A(B) = Token to Check

Exit:
P=0
Carry set = tCOMMA found
A(B)=C{B)=tCOMA
CONCK entry:
D1 past ascii conna

Carry clear => tCOMMA NOT found
C(B)=tCONPA
CONCK entry:
A contains text’s tokenization
D1 past corresponding text

Calls: NTOKEN - (ONCK entry only

Uses: A(B), C(8), P - CONCK1 entry
A-C, D1, P, $0-53,811, RO - (OMCK entry

Stk Ivls: 3 - (ORCK entry
0

- CORCKY entry
History:
Date Progranner fodification
07/06/82 J.P. Hodified docunentation

16.20  OUTLIT - Output Delinited Literal
‘
Category: PARUTL File: JP&PRI::NS

Nane:(S) DUTLIT - Output Delinmited Literal
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Exclusive: R,B,C,54,00,01

Inclusive: R,B,C,54,00,D1

Stk lvls: 2 (OUTLIM)

3 (DUTLIT)

NOTE: It nay be desirable to linit usage of OUTLIT
to deliniters which are single or double
quotes, since the error nessage generated is
“Quote Expected”.

History:

Date Progranner Modification

07/06/82 J.P, Modified docunentation

10/12/82  S.W. OUTLI1 entry doesn’t error exit

16.21  OUTVAR - Output Parsed Variable
Category: PARUTL File: JP&PRI::hS

Mare: (S} OUTVAR - Output Parsed Variable

Purpose:
Hrites tokenized variable in A to the output buffer

Entry:

D(R) = (RAVMERE)
DO points into output buffer
Register A contains variable tokenization
fron NTOKEN call , .
Exit:
Carry Clear
Variable tokenization uritten to output buffer
DO past the tokenization

Calls: OUTHTK, ARANGE
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Uses: #, C(R), DO
Stk Ivls: 2
History:
Date Progranner Hodification

07/06/82 J.P. Modified docunentation

16.22 FSPECp - file Specification Parse
Category: PARUTL File: JP&PRI::NS

Nane: (S) FSPECp - File Specification Parse
Nane: FSPCI0 - Qutputs Literal File Nane

Purpose:
File Specficiation Parse

FSPECp accepts string expressions as valid file
specifiers. Quoted strings are considered string
expressions.

Unquoted strings are carefully parsed to ensure they
conforn to the correct syntax. File nanes (1f they’re
given) nust start with a letter and, unless a poll
handler responds, are linited to 8 characters.
Renaining characters nay be letters or digits.

Parse includes any device specifiers that are given,
If a device 1s included, a file name 1s optional,

If a valid file nane 1s folloued by *@ or by any
char, not in the ascii range of *.' - '2", the file
specifier 1s considered to be terminated.

If a valid file nane 1s followed by ':’, FSPECp
attenpts to parse the device that should follow.
If the device 1s not MAIN, PORT, CARD, or PCRD,
a device poll 1is done.
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File nane written properly to output buffer:
tLITRL <asc11 file nane>

DO points past output file nane

Carry clear

Calls: FILEP,QUTNBC,POLLD+/hFSPCp,POLLD+ /hDEVCp,D1C=RI
RANGE , OUTBYT, WRDSCN, RESPTR, D=RVNE ,GNXTCR, OUT1TK
NUNCK, BvS=D0

Uses. ..

FSPC10 C(B), bo
FSPECp : A-C,P,¥n,D(15-5),00,01,50-53,57,510,811,R0-R3,
FUNCDO

Stk Jvls: & (FSPECp)
2 (fSPC10)

Deta1l: File specifiers uhich are unguoted strings are
tokenized with a special 1-byte token preceding
then: tLITRL <unquoted string>

File specifiers which are string expressions
or reserved uords are NOT preceded by any such
special byte.

For HPIL tokenization, see detail under
the follouing poll’s docunentation: pFSPCp and
pDEVCpP.

Rlgorithm:

FSPECP: Try Mainfrane File Parse (FILEP)
If Mainframe file {Carry set)
If string expression ($7=1)
Return CC
else (Unguoted literal)
If nainfrane terminator
Qutput filenare (DUTNBC)

RINCL
else
1: If current char = :"
If filenane specified

Output filenane (FSPC10}
If Mainfrane Device word
Output Device word
If PORY
If "(" follous
Verify Porth (NUNCK)
Verify )"
RTNCC
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If a valid file nane 1s folloued by any other
character {this file nanes over 8 characters
long), a poll 1s done.

FSPC10 entry 1s used to urite a legally
parsed file nane to the output buffer; 1t 1s
generally called after FILEP has been called
successfully. Its entry conditions are
natched by the exit conditions from FILEP,

Entry:
O(R) = (RVHENE)
DO points into output buffer
FSPECP - D1 at start of alleged file specifier
in the 1nput strean
FSPC10 - File nanme 1n A
P=0

I:ES) = HNIBS-1 1n the file nane

Exit:
FSPECp entry

Carry Clear:
P=0

File specification accepted & output

DO past tokenized file spec. in output buf
01 past valid file specification

$721 1ff String expression

Carry Set:
P=0

RI(R)=00 on entry; R3(9-5)=D1 on entry

$7=1
Reserved word 1n A
(KEYS,ALL,T0, INTO,CARD)
Reserved word has been output
DO past output reserved mord 1n output buffer
01 past reserved word in input buffer

$7=0
Bad file parse
(unrecognized device, extraneous chars after

file nane, 1nvalid 1st character in file nane)
D1 restored to what 1t was on entry
' C(R)=D0 on entry

Else hard-uired error exit:
Possibilities:
Bad Portd (fron NUNCK)
Mo closing paren  (to ERRO1)

FSPC10
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else
Restore Input Pointer (RESPTR)
POLL for Device Parse
Return with carry as set

else

Restore Dt (R3)

POLL for <file spec> Parse

RIN uith carry as returned

History:
Date Programner Modification
07/06/82 J.P, Modified documentation
04/08/83 S.H, If Invalid Filespec but not reserved

word {on ex1t carry set & §7=0), then
D1 restored to what 1t uas on entry
before return to calling routine.

16.23  FLIYPp - Parse File Type

Category: PARUTL File: JP&PR3::nS

Nane: (S) FLTYPp - Parse File Type

Purpose:
Parse file type specifier

Entry: D(R) = (RVRENE)
D1 points 1nto 1nput strean at optional blanks
preceding the alleged file type
DO points 1nto output buffer

Exit: Carry clear =
P=0
Valid file type found
Tokenized File type (2 bytes) uritten to
output buffer
DO past the tokenization in the output buffer
D1 advanced past the corr. text
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Else error exit to PARERR with eFTYPE
Calls: FASCFD, OUT2TK, GNNTCR, STLXPT
Uses: A-C, R3, $10, DO,D1, P
Stk Ivls: 4

History:
Date Progranner Rodification
03/15/82 FH Designed and coded.

11/15/82  S.M. Hard-uired error exit

16.24 FILEP - File Nane Parse
Category: PRRUTL File: JP&PR3:: NS

Nane:(S) FILEP - File Mane Parse
Nane:(S) LABELP - Label Reference Parse
Nane:(S) FILEP1 - Literal File Nane Parse
Nane: (S) FILEP- - Subprogram Name Parse
Nane:(S) FILEP+ - Label Declaration Parse
Nane:(S) FILEP! - Literal File Nane Parse

Purpose: Parses a file nane or a label.

Depending on the entry point, it can allow
string expressions and unquoted strings, or
it can be linited to unquoted strings alone.
Houever, only unquoted strings are checked
for conformance to legal file nane syntax, ie
limted to 8§ characters or less of letters
and digits, starting uith a letter.

FILEP and LABELP allow string expressions and
unquoted strings. FILEP, houever, checks an
unquoted string to ensure 1t 15 not one of
the reserved uords (T0,RLL,KEYS,CARD,INTO).
LABELP does not nake this special check.
These entry points are useful for file nane
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R3(R)=DO @ entry; R3(9-5)=D1 @ entry
Use DIC=R3 to restore Dt

Calls: CATCHR, RESPTR, rlexpp (EXPPAR,R3:=D1C),
GHXTCR, BLRNKC, MROSCN,

Uses: A-C,D(15-5),50-53,57,510,511,00,D1, R0-R3, FUNCDO
(FILEP/LABELP entry)

R,B8(R),8(8),C,D(S),$1,52,57,510,D1
(FILEPt, FILEP-)

FILEP+ entry uses everything FILEPY uses except $10.
FILEP! entry uses everything FILEP+ uses except S7,

Stk lvis:
FILEP, LRBELP -4
all other entry points - 3
History:

Progranner

07/08/82  S.M.
07/27/82  S.H.

Updated docunentation

Now allou unquoted ‘reserve
words’ as file names, provided
they’re followed by a colon.
10/18/82 Jp Reroved PCRD as reserve word
11/23/82 JP Clearing S10 on exit

16.25 CRATCHR - Categorize Character
Category: PRRUTL File: JP&PR3::MS

Nare:(S) CATCHR - C(ategorize Character
Nare:(S) CATCH+ - Convert to Uppercase, Categorize Character
Narte: (S) CATC++ - Convert to Uppercase, Categorize Character

Purpose:

Categorize character in A(B) as a
digit or letter or special character.
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and label reference; for example GOTO/GOSUB
parse calls LABELP,

FILEP1, FILEP-, and FILEP+ are all useful
entry points for parsing literals which must
conforn to file nane standards; included in
this category would be label declarations
and subprogran nanes in SUB statenents.
These entry points do not check for file
reserved uords.

FILEP! is sinilar to FILEP+ above, except
it can be set to allou less than eight
characters.

Entry: D1 points at input strean
6 ENTRY POINTS:

1) FILEP - D1 points to optional blanks

preceding file nane.
D(R) = (RVNENE)
00 points to output buffer

2) LRBELP - Sane as FILEP, except S10 nust be
set to ignore file reserve words.

3) FILEPT - (LENPTR) = address to restore input
pointer to; points to possible blanks
preceding file nane.

4) FILEP- - D1 at optional blanks preceding file

. name.

5) FILEP+ - D1 ponting at first character in
the file nane.

6) FILEP! - C(S)=ficharacters to allow - 1.

Exit:

P=0

$10=0 (all entries except FILEP+/FILEP!)

$720 (all entries except LABELP/FILEP - see below)

CARRY SET => IF $7=1: string expr found & output
NYOKEN done on followin
data (LRBELP/FILEP only?

IF $7=0: File nane 1n A. D1 past

the last legal character.
C(S) set for WP urite.

CRRRY CLR => IF S7=1 Reserve word found, token
output & 1n R(B),B(B).
D1 past the reservs word.
(FILEP only)
IF $7=0: Illegal st character. DA
peinting to the character,
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CRTCH+ and CATC++ entries convert a louercase letter to
uppercase before categorizing it.

Entry:
3 entry points:
1) CATCHR -~ A(B) = character to categorize
2) CATCH+ - A(B) = character to categorize

3) CATC++ - D1 points to character to categorize.
P=0

Exit:
P=0
A(B)=Character that was categorized
(a letter gets converted to uppercase
for CATC++ and CATCH+ entrnsg

Carry set:
Character is a digit or letter
$1=1 1ff it's a digat

Carry clear:
$2=1 iff special character;: * + - , / blank

Calls: CONVUC, DRANGE , ARANGE , RANGE
Uses: C(R), St,82 ~ CATCHR ent
R(B),C{R}, S$1,52 - CATC++,CATCH+ entries
Stk lvls: 2
History:
Date Progranner . Modification
07/08/82 iP Modified documentation

09/02/82  S.M. Changed RANGE call to DRANGE

16.26 EXPPAR - Expression Parse
Category: PARUTL File; SBREXP::NS

16-43




HP-71 Sof tuare IDS - Entry Point and Poll Interfaces
Parse Utilities

Nare: (S) EXPPAR - Expression Parse
Nane: (S) EXPPLS - Expression Parse for Left of Equal Sign
Mane: (S) EXPP10 - Expr Parse (specify start of parse stk)

Purpose:
Parse an expression and conpile correct coda for it
Also parses dunny array references
EXPPLS w1ll stop parsing uhen a valid left-hand-side
has been found.

Entry:
DO 18 pointer to output strean
DY 18 pointer to input strean
EXPPLS requires LeftSd(S7) to be set on entry.
EXPP10 requires LeftSd(S7) to be clear on entry and
that B(A) be set to where the parse stack should
start,

Exit:

If dunny array found then

Carry set

S0 -- 1 (1nvalid expression)

$1 -- Set by last NTOKEN

S2 -- Set by last NTOKEN

$3 -~ 1 (not valid string expression)

S7 -~ Clear 1f EXPPAR, unchanged 1f EXPPLS

DO -- Points past code conpiled For dunny array

D1 -- Points past first token not used in expression

g -~ Contains first token not used for dumny array
--0

XN -- 0

else

Carry clear

SO -- 0 1f valid expression found, 1 otheruise

$1 -- Set by last NTOKEN

$2 -- Set by last NTOKEN

$3 -~ 0 if valid string expr. found, 1 otheruise

S? -- Clear 1f EXPPAR, unchanged 1f EXPPLS

DO -- Points past code compiled for expression

D1 -- Points past first token not used 1n expression
R -- Contains first token not used 1n expression

XN -- Set 1ff expression is clearly a value expr

P --0

D(R) -- (MTHSTK)

(PRNCKT) set non-zero 1f expression contained user FN

Calls: NTOKEN, OUT1IK, OUTNIB, OUTVAR, OUTLIT, OUTBYT,
RANGE, CHPBAC, SCAN, DELETY, DELET2, LOOK, L00K2
GNXCR+, OUTNBS, PARNCK, BOPCONM, CONCON, PUSH-P,
PUSH-3, INSRT1, RESPTR, CKLFSD
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16.27 P1-10 - Nuneric Operand Found

Categury: PRRUTL file: SBREXP::NS

Nane: (S) P1-10 - MNuneric Operand Found
Purpose:
Point of reentry for nuneric funny functions
Entry:
p =0
00 = Output ptr (points past last nib of FFN code)
D(R) = Stack pointer
1} = Input ptr (poants past last char in FFN text,

uhich 1s probably the closing paren)
1f a funny function 1s re-entering here, it should
have set the ¥ b1t to indicate that a value expression
has been parsed.

NOTE:
At this point a nuneric operand has just been corpiled.
Funny functions are a special type of function that
allou the expression parser to be extended to include
that have special parse and/or execution requirenents,
See IDS for a conplete description of hou to 1mplenent
a funny function,

History:
Date Progranner flodification
09/27/83 B.S. Rdded documentation

16.28 SE1-10 - String Operand Found
Category: PARUTL File: SBREXP::nS
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Uses: A,8,C,0(15-5),R0,R1,50,51,52,83, 57,811, Carry
FUNCDO, PRNCNT (first nib)

Stk lvls: 3

Detail:
Internal representation of non-terminals is:
00 -- Prinary
01 -~ S-expr
02 -- Factor
03 -- Tern
04 -- Sun

05 -- Relation
06 -- Conjunction
07 -- Expression
08 -- N-func-ref
09 -- S-Func-ref
Of -- Subs(rxng ref
OC -~ StartR (Reference expression)

0D -- StartS {Reference expression u/substring)
OF -- StartV (Value expression)

This parser is essentially a stack autonaton.

The stack builds fron high nenory doun to lower
nenory. R1l stack elements are 2 bytes (4 nibs)
1n length although 2 or nore elenents nay be used
to hold extra infornation 1f needed.

If EXPPLS 1s called with LeftSd set, the parser will
stop when it sees an reference expression or a
substring reference expression folloued by an equals

sign.

Code is corpiled fron lou nenory toward high nmenory,
The code pointer and the stack pointer are checked
to nake sure they never collide. MERERR 1s called
if there is such a collision.

Value expressions are i1ndicated upon return by the

XM bit. This 16 used to deternine whether a paraneter
1n a CALL statenent 15 a reference or value paraneter.
It 15 also used to determine whether an expression
uould be a valid destination address for an assignnent
such as the INPUT statenent.
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Nare: (S) SE1-10 - String Operand Found

Purpose:
Point of reentry for string funny functions

Entry:
4 = 0

D0 = Output ptr (points past last mib of FFH code)

D(R) = Stack pointer

Dt = Input ptr {points past last char in FFN text,

uhich 15 probably the closing paren)

If a funny function 1s re-entering here, 1t should

have set the Xfl bit to indicate that a value expression

has been parsed.

NOTE:
Rt this point a nuneric operand has just been compiled.
Funny functions are a special type of function that
allou the expression parser to be extended to include
that have special parse and/or execution requirenents.
See 1DS for a complete description of how to 1nplenent
a funny function.

History:
Bate Progranner flodification
09/27/83  8.S. Rdded docunentation

16.29  RCCEPT - Funny function parse error reentry point
Category: PARUTL File: SB&EXP::NS

Nane: (S) RCCEPT - Funny function parse errof reentry point
Purpose:
This 1s the point uhere funny function parse routines
should reenter 1f they detect an error
Entry:
D(R) 1s stack pointer

16-47




HP-71 Software IDS - Entry Point and Poll Interfaces
Parse Utilities

A(W) set by last call to NTOKEN (flexible, doesn't
natter 1f an error 1s being flagged)

DO 1s output pointer (flexible, doesn’t matter if
an error 1s being flagged)

Dt is input pointer should point past first token
not used in expressin (flexible, doesn’t matter .
1f an error 1s being flagged).

Status bits set by last NTOKEN call (or equivalent)

Exit:
See ex1t conditions for EXPRDC
History:
Date *  Progranner Modification
npois e Rdded docunentation

16.30 CONCON - Conpile a Numeric Constant
Category: PARUTL File: SB&EXP::N$

Nane:($S) CONCON - Conpile a Muneric Constant

Purpose:
Conpiles a numeric constant (Single digit, Long Int or
Long Real)

Entry:
DO is output pointer

A,B set by NTOKEN
D(ﬂ)o= (RVRENE)
P =

Exit: .
garry clear if constant found, set otheruise
=0

Calls: DRANGE , QUT1TK, QUTNBS , RANGE
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17.1  pCAPLX - Conplex Nunber Operation Poll
Category: POLL File: ABRFCN::N§

Nane:(S) pCMPLX - Conplex Kunber Operation Poll
Type: FPOLL

Purpose:
Look for handler to perforn complex operation:
Function, Store or Recall.

Should poll be “Handled” (return with KH=0)?:
Yes.

Heaning of “Handling" Poll (mhat does code do if handled?):
Handler has perforned conplex operation. If poll is
not handled, calling code errors out (eDATTY),

Entry conditions for handler (registers, ST, RAM, etc.):
Carry set on entry.
B{A] = Poll nunber.
HEX node,
P=0.

(FUNCDO) contains PC, pointing past token.
(FUNCD1) contains 2-nibble token,
(RVREME) contains stack pointer.
If token is a function token of one paraneter (e.9.,
SIN(Z)), then R1 = Real part of argunent,
RO = Inaginary part of argunent,
If token 1s a function token of tuo paraneters (e.g.,
I*W), then RO = Inaginary part of argunent at top
of stack (second argunent),
R1 = Real part of second argunent.
R2 = Inaginary part of first argument.
R3 = Real part of first argunent,
If either argunent is real, the inaginary part will
be represented as 0000000000000900.
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Inclusive: A(W),B(N},C(H)
Stk lvls: 1
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If token 15 a conparison token, entry conditions are
the sare as for other tuo-paraneter functions. The
predicate can be obtained by looking at (PC). (or
naybe (PC-1)?)

If token 1s cR->C, it neans that a real value is being
assigned to a variable whose type is not real, short
or integer. The value to be assigned is at the top
of the stack and the variable destination information
occupres STAT scratch as set up by DEST routine.

If token is c¢C->C, 1t neans that a value which is
nelther real or string 1s being assigned to sone
variable. The value to be assigned is at the top of
the stack and the variable destination infornation
occupies STAT scratch as set up by DEST routine.

If token 1s cRCL, 1t neans that a conplex nunber needs
to be recalled (put on the stack).

R1[A] points at the value to be recalled,
D[S] 1s odd 1ff value 1s COMPLEX SHORT.

Nornal exit conditions fron handler if handled (ST, AN,
reqisters, etc.):

MEX node.

xn=0,

For functions and comparisons, result pushed on
nath stack (handler must do available nenory check
and error out 1f insufficient nenory), complete with
stack signature, D1 = stack pointer.

For store, no further exit conditions.

For recall (token = cRCL), value has been pushed on
stack, D1 = stack pointer, B[R] * address of
variable register, B[S] = E iff COMPLEX, F iff SHORT
CONPLEX,

Nornal exit conditions fron handler 1f not handled (ST, RAM,
registers, etc.):
HEX node.
xn=1,
Available subroutine levels:
1
What rogntefs/Rﬂﬂ nay be used if handled?:
R-D,DO0,D1,P RO-R4, function scratch Rﬂn.'

Hhat registers/RAN may be used if not handled?:
R-C, D[15-S] DO, D1, P.

Envisioned application(s):
Extension of nainfrane functions to conplex arguments.

History:
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Date Progranner fodafication
SR Wrote
10/20/83 Mt Rttempted to document

17.2  pTRfMx - Poll for TRANSFORM Execution
Category: POLL File: FHRTFM::NS

Nare: (S) pTRFNx - Poll for TRANSFORM Execution
Type: FPOLL

Purpose:
Ask for an address to call for line-by-line transforma-
tion, and a sinilar address to call for line-by-line
inverse transfornation should that becone necessary.
The interface for these routines 1s defined in the
Detail below.

Should poll be "Handled" (return with XM=0)?:
Yes.

Reaning of “Handling" Poll (uhat does code do 1f handled?):
The required infornation 1s present in the registers.

Entry conditions for handler (registers, ST, RAM, etc.):
RO(R) = Source file type
R1(RA) Destination file type
SO Set 1f dest type N source type, neans
that a transforn IS required {sTFREQ)
Set 1f transform 1s 1n place (STFINP)
TRANSFORM option set by extended TRANSFORN
parse (or zero 1f nainfrane parse), as in:
TRANSFORM F INTO DATA FF,R
uhere R neans randon I/0 records (no overlap)
See detail below for address of /OPTN

S5
/OPTN

/PARMY,
/PARNZ = TRANSFORN destination file create parameters
set by extended TRANSFORM parse (or zero 1f
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What regasters/RAft nay be used 1f not handled?:
A-C, b{15-5}) B0, D1, P, R2

Specaal nenory/pointer considerations (are pointers funny?):
No. .

Envisioned application(s):
Conversion betueen GERM file types and TEXT(LIF1) for
purposes of listing and interchange.

History:
Date Progranner fodification
05/27/83 fH Added new docurentation header.

ARRRRRARARANARARRARERRARKARKARARA KRR AAAAAAKRRARARARRARRARR KA

DETRIL:
INTERFACE TO TRANSFORM HANDLER ROUTINE

Purpose;
Read line fron source file, transforn 1t into destination
type and leave 1t 1n output buffer. HNo nessages should
be directly issued by this routine.

Entry:
R4(15,14) = Source fIBi
Input, output buffers collapsed to SYSEN
At least 150 bytes + LEEWAY available nemory guaranteed
JLINEW = 0 or previously returned BCD line #
/SE 16w = Source fIBH
JOPTN = Option fron extended TRANSFORM statement
execution; ¢ 1f from normal TRANSFORA
/PRRNT, /PARA2 = Destination file create paraneters fron
extended TRANSFORN statement execution;
0 if fron normal TRANSFORN
P = 0
Exat:

OUTBS @ Start of transformed line. If original line
uas copled into available nerory start, OUTBS
nay point innediately after the original line.
Nust be collapsed to /SYSEN if fatal error.

AVHERS @ End of transforred line unless fatal error.
Nust be collapsed to /SYSEN 1f fatal error.

s? = 1 1ff end of file found on source fi1le (sEOF)

JINLEN = Full length in nibs of input line. Unneeded

17-8

HP-71 Softuare 10S - Entry Point and Poll Interfaces
Poll Interface Descriptions

nainfrane parse), as in:
TRANSFORM £ INTO DATRA FF,R,50,128
where /PARM1 = S0 = nunber of records,
/PRRM2 = 128 = record size
See detairl belou for addresses of /PARMY and
/PRRNZ
[}

»
Carry = Set on entry
= Poll nunber

Nornal exit conditions from handler if handled (ST, RAM,
registers, etc.):
RO(R) = Rddress of handler routine uhich can read
one line in fron source and transfornm jt,.
See Detail belou for handler interface.
1% S nibbles before this address 1s stored the
relative address of handler routine which can
read one line in fron source and transform it
in the INVERSE direction; O 1f none exists.
Interface is sane as that of a nornal handler
routine. See Detail for handler interface.
1% 10 nibbles before this address is stored
the relative address of a routine which uill
finish the fully transforned destination file
before it 1s closed (e.g., to chain a BRSIC
file 1n RAM before leavang it); O 1f no such
routine is needed. See Detail below for the
finish-up routine interface.
RO(S) = Copy code of destination file type
ss = Entry condition (sTFINP)
= 1 if transforn handler routines nust be called
to perforn transfornation (even though source
and dest file types nay be the sane)
= 0 if no transforn handler routines need to be
called (source file and dest file type nmust
be the same)
HEX nmode
xn = 0

Normal exit conditions from handler 1f not handled (ST, RAN,
registers, etc.):
Entry conditions preserved
HEX node
XN = 1

fvailable subroutine levels:
3

What registers/RAN nay be used if handled?:
&-D, DO, D1, P, RO, Ri, R2, SO
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if fatal error,

JLINEN = BCD line number of current line. Used in
reporting error nessages. If sequential
line nunber 15 to be used, set to 0.

P = 0

Carry clear: Successful transfornation

Carry set: Error occurred

€(3-0) = Error code

C(S) = 0 1f error was fatal (unrecoverable).

N 0 1f error uas recoverable.

Rllowed to use.......
All CPU registers, 50-S11, 513, Statement and Function
scratch RAN, SNAPBF, RSTKBF, /LNLEN, /LINEW, /FLRG,
INBS, OUTBS, RVHENS

Stk lvls: 6 (max)

RARARKAR AR ¢ AR RARAARR S RAAARARRRARAAARR AR RARARRARKAARRRARA RARA

INTERFACE TO TRANSFORM HANOLER FINISH-UP ROUTINE

Purpose:
To finish up the destination BASIC file after all TEXT
lines have been transformed into BRSIC. There are
several cases to be dealt uith:

End of a Dry Run (aluays out-of-place transform}:

If the destination file is on an external nediun, a
first pass or “dry run” 1s conducted without creating
the dest file, 1n order to deternine 1ts necessary data
s1ze. This routine calculates the needed paraneters
to create the file (see CRTF utality), and stores then
1n /PARNY and /PARNZ,

End of a Nomal Run, Out-of-Place Transfomn:

If the destination file type requires a subheader or
Inplencntation field, 1t nust be properly initialized
since [RTF stored a default value 1n 1t uhen the file
uas created (see CRTF utility). For example, 1f the
destination 1s a BASIC file, hex value GO00OO000O0F
nust be uritten to the header to indicate that the link
chain heads have not been conputed for thus file {file
has not been “chained”). If the file 1s in nemory, the
the proper link chain heads are computed and uritten to
the subheader. File data, such as links between sub-
prograns in BRSIC files, nay need to be updated.

End of a Normal Run, In-Place Transforn:

If the source file type had a subheader or Inplenenta-
tion field, 1t nust be removed, If the destination
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file type requires a subheader or Inplenentation field,
1t must be inserted after the file header and set to
the proper value. File data, such as links betueen
subprograns 1n BASIC files, nay need to be updated.

End of an Inverse Transformation (Aluays In-Place):

If the source file type had a subheader or Irnplenenta-
tion field, 1t 1t 1s still there but nay need to be
updated to reflect the new state. File data, such as
links between subprograns in BASIC files, nay need

to be updated.

Entry:

Output buffer collapsed (OUTBS, AVMENS point to SYSEN)

R4(15-14) = FIBM of destination file. Each line of the
source file {(1ncluding EOF) has been read,
transforned, and uritten to the dest file.
The End of Data field in the FIB 1s set to
this new end of file and, 1f the dest file
1S 1n nenory, any excess nibs beyond the
end of file have been renoved from the
file chain. File is nos rewound.

$5 e 1 iff transformation is in place (sTFINP)
$6 = 1 aff at end of inverse transfornation
(sTFINV)
9 = 1 1ff at end of dry run (sDRYRN)
4 = 0
Exit:
4 =0
Carry clear:
No error
Carry set:

C(3-0) = Error code (u1ll be treated as fatal error,
uith no possibility of recovering dest file)
Inclusive: Nay use any CPU register, S10

Stk lvls: 6 (nax)

TRFRBF FIELDS USED BY TRANSFORN ROUTINES

TRFNGF Set by
Synbol
/ERRCD [4 4 Error code
/SFIow 4 2 Source FID#
17-7
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Entry conditions for handler
B[R] = Poll nunber (pTINRN)
KEX node.
P=0,

A(A) = Tiner# > 3 in HEX
1] @ past Tiner# expression
If ON TIRER: DO @ tCONMA
Conna before timer interval
If OFF TINER: DO @ Renark or tEOL or t@

PCADDR @ Statenent length byte for statement
{PCADDR) + 2 3 10N or tOFF

Hormal exit conditions fron handler 1f handled (ST, RAN,
registers, etc.):
Return through HXTSTN to continue statement execution
KEX node.
NOTE:
If binary code invokes BASIC through CALL:
PCADDR nust be saved on the GOSUB stack before CALL
Call PSKUPD
and restored before NXTSTI 15 junped to
Call PQPUPD

Norral exat conditions fron handler 1f not handled:

Carry clear
HEX node.
Xn=1,

Error exit conditions fron handler:
There 18 no error return fron this poll

Rvailable subroutine levels:
--POLL handler is one level shallower than caller--
6 levels available

What registers/RAN nay be used if handled?:
--A-D, DO, D1, P aluays available--
This 1s a Statenent Execute
R11 RAN and registers allowed during Statenent Execute

What registers/RAN nay be used 1f not handled?:
--R-D, DO, D1, P aluays available

What registers/RAN nay be used if error exit:
No error return alloued

Special considerations :
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/OF IBM 6 2 Dest FIB#

JSFTYP 8 4 Source file type
JOFTYP 12 4 Dest file type

JCOPYC 16 1 Dest file copy code
JSTAT 17 4 Statuses during Xforn
/DLEN b4 5 Dest f1le len ?DESTLEI)
/NN 26 13 Line count (NUNLINES)
JLINEN n 5 H Line ¥

JOPTH 36 2 X Transforn Option

/PARM 38 5 X File Create Paraneter 1
/PARN2 43 5 X File Create Paraneter 2
JLNLER 48 5 #H  Input line length
JFLAG 53 7 H Free for use by handler

* Where *H’ indicates the field is set by the handler,
and ’X' indicates the field is set by the extended
TRANSFORN execution routine

17.3  plTIMRM - Poll Tinerd > 3 for ON/OFF TIMER
Category: POLL File: JPSEXC::nS

Nane:(S) pTINRE - Poll Timerd > 3 for ON/OFF TINER
Type: POLL

Purpose:
Poll on Tiner# > 3 for ON TIRER and OFF TINER statenents
Allous Lex File to extend these statenents to nore than
3 taners

Should poll be “Handled" {return with Xm=0)?:
No - If this poll 1s handled
Return is through NXTSTH to continue
statenent/progran execution.

feaning of “Handling" Poll (uhat does code do if handled?):
for ON TINER: Set up the bookkeeping
Rctivate the appropriate timer
For OFF TINER: Deactivate the appropriate timer
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Tokenized forn of statements:
ON TINER:
Stnt Length, tON, Tiner expression, tCOMNR,
Interval expression, tGOTO or tGOSUB, statenent ident.

OFf TINER:
Strit Length, tOFF, Timer expression

To service a Tiner uhen 1t goes off:
Respond to pSREQ poll to set sExcept
to indicate an Exception has occured
Respond to pExcept to actually service the tiner

To execute Tiner branch:

Use GOTO+ entry point after:
Setting sGOSUB (S3) 1f GOSUB
Reactivating Tiner Af GOTO
Setting SEXTGS (55) to indicate external entry
Setting sXWORD (S9) for lineW searching
Pushing Return fddress (fron Tiner interrupt)

on stach

Tracang fROA line
(see ONTINR for parallel code)

Envisioned application(s):
Extending Tiners to an infinite nunber with a Lex file
that allocates an 1/0 buffer to keep track of pending

tirers.
History:
Date Progranner Nodification
01/19/83 .;;- Added Poll
04/19/33 P Revised Poll docunentation

17.4  pCOPYx - Poll for COPY to external device
Category: POLL File: JPSEXC::mS
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Mane: (S) pCOPYx -~ Poll for COPY to external device
Type: POLL

Purpose:
Poll for COPY utility execute
External source or destination file specifier found OR
Destination device on PORT 1s of unknoun type

Should poll be "Handled" (return uith XH=0)7:
Yes - If successful (OPY occurs

Reaning of "MHandling” Poll (uhat does code do 1f handled?):
COPY source file to destination file on appropriate
device

Entry conditions for handler (registers, ST, RAM, etc.):
B[A} = Poll nunber (pCOPYx)
HEX wode.
P=0,

If D(0) = External Device (D(0}>=8)

sEXTOV = 1 (50)

SUNDEF = 1 (S1) if both filenanes undefined = 0

sDEST = 0 (S3)

A = First 8 characters of source filenane
Blanked f1lled

RO(0-3)= Last 2 characters of source filenane
Blanked filled if none

D(R) = Source device information from RDINFO
D(0) = Device type
D(1-4)= Devices internal coding
HPIL used Device 8 --- see NOTE below
R2 = Destination device info fron RDINFO

SAYSTK  holds source and destination information
(See Special Menory/Pointer Considerations)

If D(0) = Unknoun device type (1 < B(0) < 7}
f = First 8 characters of destination filenane
(blank filled)
RO(0-3)= Last tuwo characters of destination filenane
(blank filled)

0(0) = Device type
D(1) = Extender¥
D(2) = PORT

STATRO = Start of source file
SRYSTK  holds source and destination infornation
(See Special Nemory/Pointer Considerations)

Normal exit conditions fron handler if handled {SV, RRM,
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What registers/RRN nay be used 1f error exit (POLL only)?:
R-D, DO, D1, P
RO,R1,R2,S2,83,54,55,56,57,58,59
Don’t use STMIDO (saved status for CHRIN)

Special nerory/pointer considerations {are pointers funny?):

The SAVSTKE area has been noved toward LOW nenory due to
the 1ssuing of the POLL. Therefore, all offsets into
the SAVSTK area nust SUBTRRCT the 1POLSV {62 decinal)
fron the SAVSTK pointer to access the file information..

Saved infomation:

SAVSTK-5 (- 1POLSV) = Source Device information 5 nibs
SAVSTK-25(- 1POLSY) = Source filenane 20
SAVSTK-30(- 1POLSV) = Destination Device info 5
SAVSTK-50(~ 1POLSV) = Destination filename 2

Envisioned application(s):

Rllow COPY 10 falename:TRPE

Rllou COPY T0 filename:PORT(1) where EEPROM 1n PORT(1)
Rllou COPY TQ a special device in a PORT

Rllou COPY TO an external device NOT HPIL

History:

Date Progranner flodification
07/19/82 P Rdded documentation
12/18/82 Ip Conbined pCOPYd with pCOPYx
03/21/83 1P Changed entry conditions (STRTRO)
05/11/83 P Nodified documentation
08/11/83 JP Restricted STHTDO usage

17.5 pCURSR - C(ursor Key with non BASIC file Poll
Category: POLL File: JP&AEN::MS

Nane: (S) p(URSR - Cursor Key with non BRSIC file Poll
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registers, etc.):
Carry clear
HEX node.
XH=0.
R1 = Start of file just copied 1f 10 MRINFRANE
Source file copied to destination file on appropriate
device.

Normal exit conditions from handler 1f not handled (5T, RAM,
registers, etc.):

Carry clear

HEX rode.

Xn=1,

Error ex1t conditions fron handier:
Carry set.
HEX node.
C[0-3] = Error nunber.
COPY uwas not sucessful due to indicated Error Nunber

Available subroutine levels: 6
POLL handler is one level shallower than caller--
COPYu uses 6 levels; The handler nust be able to
Return to POLL

MNOTE:

HPIL uses Device Types8
This device type 1s set in response to pFSPCx poll
uhen the file wpecifier 1s being evaluated

Other device handlers nust be assigned their special
special device type by tha Resource Rllocation Czar
(See HP-71 INS Volune 1)

Respond to pFILXQ for non HPIL device to gain control
of the File Specification execute

Devices on PORTS (ex: EEPROM} should use Device types

betueen 3 and 6. This device type u1ll be encoded in

the ID of the nodule plugged into a PORT.
These Device types must be assigned by the Resource
Rllocation Czar (see HP-71 INS Yolune 1)

What registers/RRN nay be used 1f handled?:

-D, 00, D1, P

RO,R1,R2,82,83,54,55,56,87,58,59

Dont’ use STHIDO (saved status for CHRIN)

What registers/RRM may be used if not handled?:
ﬂ-g, bo, o1, P
R1,54,55,56,57,58,59
Don’t use STNTDO (saved status for CHRIN)
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Type: FPOLL

Purpose:
Fast Poll to allou the Cursor Keys to be used with
non BASIC files:
Cursor Up, Cursor Down, Cursor Top, Cursor Botton

Should poll be “Handled" (return with XM=0)7:
No this 1s a TRKE OVER poll

Neaning of “Handling" Poll (uhat does code do 1f handled?):
Perforn Cursor Key on file, return to MRINIO/MRINLP
See notes below.

fntry conditions for handler:
Carry set
B[A] = Poll number = pCURSR
HEX node.
P=0.

Type of Key: Status: . sCURUP (S2) sCURBT (53)
Cursor Botton [
Cursor Top 1
Cursor Up 1
Cursor Doun 0

Call RDCHD+ to get Filetype returned in R2

Nornal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

HEX node
Perforn Cursor Key on file
GOVLRG to RAINXO

Nornal ex1t conditions fron handler 1f not handled {ST, RAN,
registers, etc.};
HEX node.
XH=1,
$2 and $3 nust be preserved
Available subroutine levels: 5
FPOLL handler 1s tuo levels deeper than :Allr
Invoked from CURSOR keys --- top level
NOTE:
The file type of the current file can be deternined:
Call RDCHD+; R2 = File type on return

Uhat registers/RAN nay be used if handled?:
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A-D, DO, D1, P aluays available-~

fAnything may be used: Status,RO-R4, SCRICN. .,

CURRL (4 nibs) holds the current BASIC file line nunber
This field may be used 1f CURRENT file 1s line nunbered

What registers/RRN nay be used if not handled™:
A-C, D[15-5] 00, D1, P aluays available
NOTE: D[R} 13 sacred in FPOLL!!--

Special nenory/pointer considerations (are pointers funny?):
Take care uhen returning to the MAIN LOOP

MAINIO is the return point for Cursor Keys in BRSIC
The line has been deconpiled
The pronpt 15 sent and the display built (BLDDSP)
PAINLP 1s the return point 1f NOTHING 1s displ ayed
CR/LF u1th no delay has been sent (S-CRLF) prior
to displaying the line.

Envisioned application{s):
Allou Cursor keys to display lines of a non BASIC file

The handler 1s responsible for naintaining the
“Current file" position. Possibly an 1/0 Buffer can

be used.
History:
Date Progranner Nodification
03/01/83 JP fdded poll
04/14/83 JP Revised docunentation
06/02/83 SW If null fiale, check for RUTQ node;
Not AUTO node => goto MRINLP
AUTO node => display curr line
(Before, uent to MAINLP regardless)
12.6  POLL - Poll LEX Files uith Process Nunber
Category: POLL File: JP&POL::NS
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Hill be updated 1f meriory noves during poll

Entry to LEX File Poll Routine:
Carry Clear to indicate Nornal Poll (see FPOLL)
B(R) = Processt
B(B} = Process ¥
B(2-4) = 0
A,D,D0,D1 = Original Contents fron Calling Routine
R registers, Status are untouched by POLL
RO-R3, status cannot be destroyed uhile ident1fying
Processh.
3 levels of subroutine stack saved
One nore stack level available than routine issuing
the Poll

Exat:
Carry set

Insufficient Memory to Issue Poll OR

Error return / “Something Funny" fron LEX File

All registers & pointers preserved fron LEX File
EXCEPT R,B

A,C have the sane value on return
The contents of { on return fron LEX file are
saved 1n R, then put back into C before return
Allous LEX Files to return Error # in ((0-3)

If not enough nemory to save POLL info
C(0-3) <-- eNEM

A routine issuing POLL should check for CARRY
If there uas not enough nenory to 1ssue the poll
this exception should be noted/indicated.

Carry clear
Look @ XN to deternine 1f handled
If %n=0
Process has been handled by LEX File
All regs & ptrs preserved fron LEX File
EXCEPT B,C
A is NOT destroyed

If xn=1
Process has NOT been handled
Registers & pointers restored to Entry values
EXCEPT B,C
R 15 not destroyed

R POLL responder nust return uith CRRRY CLEAR
1f NOT error return or NOT handled

A POLL responder nust return uith CARRY SET
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Nane:(S) POLL - Poll LEX Files uith Process Munber
Nane:(S) POLLD+ - Poll LEX Files adjusting AVAENE in D(R)

Purpose:
Poll ALl LEX Files for Special Processing
Pass 2 Process W, and Paraneters to each LEX File

POLLD+ entry used for routines needing to pass AVMENE
in register D(R). This value 1s adjusted to
reflect the save area used by POLL.

Currently used by Parse and Deconpile.

Entry:
POLLD+: Sets D(R) to what AVIMEME will be during poll,
then falls through to POLL
Used during Parse and Deconpile

Exanple:

GOSBYL =AVS=D0 Set AVNENS @ DO
GOSBYL =POLL Issue Poll

CON(2) =pDEVC Device Parse Poll
GOSBYL =D=Av Reset D(R) @ AVRENE
GOC ErrRtn Error Return

=0

GOYES Handle Handled by LEX File
Not handled

POLL:  Processh @ Calling Routine Return Rddress
Processit = CON(2)
HEX Node

Exarple:

GOSBVL =POLL Issue Poll
CON(2) =pFILXG File execute poll

ErrRtn Error Return
=0
GOYES Handle Handled by LEX file
.o Not handled

Assunes:

NTKSTK is active when called
Any routine polling with active stack nust update
RVIENE to top of stack pointer

Uses SNAPBF for temporary storage of registers

Uses SAVSTK to stach POLL information

Noves nenory from FORSTK --> AVAENE before Save

Menory chech ufo LEEWRY for Poll Save Area

Calling routine return address saved on GOSUB stack
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1f Error return
€(0-3) should hold the Error Number
It will be saved 1n A, then restored to C

Take over handler
The poll responder does not return to the POLL routine
This is alloued by certain individual polls as
indicated 1n thear docunentation headers
The handler RMUST:
GOSBVL =CDLLAP to collapse POLL Save info
GOSBYL =POPUPD to pop POLL issuer’s rtn address

Calls: SALLOC, CRGIMP, FIRSAV, RESRTN, RESSVA,

GLXPOL, SHAPSV, SNRAPAS, MOVEU3, SNRPBF
RSTK<R, PSHSTL, MEMCKL

Uses:
Exclusive: B,C,SNAPBF,P, SAVSTK, 2 levels in RSTKBF
Inclusive: B,C,SNAPBF,P, SAVSTK, 2 levels in RSTKBF

Stk lvls:  Preserves all levels
POLL saves Calling Return Rddress on GOSUB
stack so 1t uill be updated if memory moves

Detail:

B(R) = Processi

B(B) : Processi

8(2-4) =0

Save Stack:

Lou Hemory

=1Ap [ 16
=10p [ 16
=101p ] 5
=100p '
=]POLkp  Poll Nunber . 5
=1RIN2p  Rtn Level 2 5
=1RTH3p  Rtn Level 3 5
=1BP0Sp  Relative Position in LEX Buffer 5 @ SAYSTK - §

High Nenory
Length of Save Stack = 6; * JE hex

GOSUB Stach:

GSBSTK -> IFI Rtn Rddr 1 | [

Return Type = F andicate an Update fiddress
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Original contents of R,D,D0,D1 sent to each LEX File
Carey clear, XM=0 on call to each LEX File
R registers and status untouched

3 levels of subroutines saved
Return Level 1 s caved on GOSUB stack as update
address incase menory noves during a Poll
Return Level 2 and 3 are saved in SAVSTK area
Infornation saved by POLL 15 stacked from SRVSTK
touard LOW nenory.
RVNENE 1s adjusted above saved infornation.
AVNENE is readjusted when POLL returns
This allous POLL to be called “recursively"

If “Ercor Response fron LEX File (Carry Set)
All registers & pointers left intact EXCEPT A,B
A is used to save C during restore
A,C have the returned value of € when rtn to Caller
C(0-3) <-- Error nunber

1

*nornal" Response fron LEX File (Xn=0)
All registers & pointers left intact EXCEPT (,B
C has the value of A on return

If no LEX File respond (Xn=1)
Restore R,D,D0,D1 to entry values
RINSXN to Calling Routine
C 15 WOT set t0 R

If LEX F1le wishes Poll to continue to others
Carry nust be clear, Kn=1
If "non-original” contents of R,D,D0,D1 are
to be sent to other LEX Files, the information
above SRYSTK can be altered by the LEX File
Rlgorithn:
Save R,D,D0,D1,Rtn Lvl 1 tenporary in SHAPBF (SNAPSV}
If not enough nemory to save 1info (sALLOC)
Restore saved requsters and pointers (SNRPRS)
Adjust return address past Process ¥
C <--- Error Nunber (enen)
RINSC
Save Return Level 2 & 3 cus SRLLOC uses 2 (D,D0)
Allocate SAYSTK area (SALLOC)
Restore Rtn Lvl 3,2 to stack
Nove terporary save info to SRVSTK (NOVEU3)

Read Return Level 1, read processt @ Rtn address
Hrite process W over Return Level 1 location

Adjust Return Level | past Process ¥, saving in A(R)
Save Rtn Levels 2,3 in SRVSTK
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17.7  FPOLL - Fast Poll all LEX files with Process #
Category: POLL File: JP&POL::NS
Nare:(S) FPOLL - Fast Poll all LEX files with Process ¥
Purpose:

Poll LEX Files FAST, nothing is saved

Entry:
ProcescH @ Calling Routine Return Rddress
Processd = [ON(2)

Exanple:

GOSBYL =FPOLL
CON(2) =pMNLP Rain Loop Fast Poll

At entry to LEX file POLL routine:
Carry Set to indicate FAST Poll
B(R) = Processh
8(E) = Processd
B(2-4) = 0
D(R) = Relative Position in LEX Buffer
flust be preserved ALUAYS 1111t
If the Poll Handler 1s responding
and handling the poll such that
the Poll uill stop: D nay be used.
RO,R1,R2,R3 intact
A LEX File may not destroy RO-R3 uhile deternining wheth??
to respond. Individual POLL routines must be checked ?7?
register usage when responding.

Stack levels are 2 deeper than caller
Ex1t:
P=0
Assuning no LEX File has set P
=0
Process has been handled by LEX File .

Xn=1
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Save 2 levels 1n RSTK Buffer (R<RSTK)
Push Rtn Levell on GOSUB stack to be updated (PSHSTL)
Rake sure LEEWAY 1s NOT checked when pushin
Restore Return Levels ?RSTK(R)
Initialize Relative Offset 1nto LEX Buffer to O
1:  Get LEX File POLL address {GLXPOL)
If LEX File POLL address (Carry Clear)
Save updated Rel. Position inio Buffer in SAVSTK
Push LEX f1le junp address on stack
Restore registers,pointers,processd (RESSYR)
Pop LEX f1le jump address
Clear Xn flag
Gosub to LEX File Poll Routine (CRGJNP)
Clear B(S) tc save carry fron LEX file return
If Carry set (Error response fron LEX File)
Set R=C to preserve C during restore

goto 2;

1f LEX F1le responded (Xn=0)
Set B(S) = 1
goto 2;

else (Mo response) (Xn=1)

Restore Relative Position in LEX Buffer
goto 1; (Continue polling)
2:  Save current A,D,D0,D1 1n SNAPBF and
Restore return lvls 2,3; Release SAVSTK (RESRIN)

Restore current R,D,D0,Dt,Rtn Lvl 1 (SWAPRS)
Push Rtn Lvl 1 back on stack
Set (=R
Return indicating carry fron LEX File {B(S))
else
(No nore LEX Files in LEXBUF)
Restore R,D,D0,DY fron SAVSTK (RESSVA)
Save R->D1,Restore Rtn Lvls, Release SAVSTK (RESRTN}
Restore A->D1,Rtn1 fron SNAPBF (SNAPRS)
Push Rtn Lvl 1 back on stack
RTNSXN
Kigtory:
Date Progranner Modification
07/13/82 JP Nod1fied documentation
10/14/82  Jp No Leeuay check uhen allocate Save Rrea
10/14/82 P Reurote to interface te SNAPBf
01/31/83  JpP Rfter SALLOC, restore RSTK fron DO
02/05/83 )P Reurpte to save Rtn Addrs on GSBSTK
02/05/83 IP Set XN=1 1f Carry set/Error return
02/15/83 P No Leeuay Check when PSHSTK called
03/01/83 1P Added 1POLra to D(R) 1n POLLD+ entry
06/01/83 P Added MENCHK of (1POLSV + IRTNADR)
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No response to Poll

If a LEX File wants the Poll to continue to others
XM=1 on return
Registers needed to be passed to other LEX files

nust be preserved 111}
Typically a fast poll must continue to ALL LEX files
Calls: GLXPOL
Exclusive: R(A),B{R),C(R),D(R).DO,Dt
Inclusive: R(A),B(R),C(R),D(H),DO,Dt
D(A) cannut be destroyed by any LEX File

RO-R3, status must remain intact uhile determning 1f
reponding to poll.

Stk lvls: 2
Algorithn:
Initialize Relative Offset to LEX Buffer to 0
1 Get LfX File Poll Address (GLKPOL)
If LEK File Poll Address (Carry clear)

Save Relative position in LEX Buffer (D)
Retrieve Process ¥

Clear XN

Gosub to LEX File's Poll routine u/ Carry set

If LEX f1le did not respond {¥n=1)
Restore relative position in LEX buffer
goto 1;

else

Adjust Return Address past Process#
RTN

else

Ad)just Return Rddress past Processk

RINSXD
History:

’
Date Programner Rodification

07/13/82 3P Nodified documentation
06/09/82 JP Packed out CRGINP/set carry:FPOLAO
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17.8 pPARSE - Parse Take Over Poll
Category: POLL File: JP&PR1::mS

Nane:(S) pPARSE - Parse Take Over Poll
Type: FPOLL

Purpose:
Parse take-over to allow a LEX file to parse an 1nput
line as other than BRSIC

Should poll be "Handled"
Don’t warry about XM, since if handled, there’s no return

Reaning of “Handling" Poll (uhat does code do if handled?):
Parses line, acts accordingly, returns to MRINLP,

Entry conditions for handler (registers, ST, RAM, etc.):
Carry set
B[R] = Poll nunber.
HEX node.
P=0,
INB3 points to input line

Nornal exit conditions from handler if handled (ST, RAN,
registers, etc.):
Return to MAINLP

Nornal exit conditions fron handler if not handled (ST, RAM,
registers, etc.):

HEX mode.

xn=1,

Available subroutine levels:
5

NOTE:
-=SCRATCH RAN TO CONSIDER BELOM:--
--SIAT/FN Scratch, SCRTCH, SNAPBF, TRFMBF, LDCSPC,--
--LEXPIR. -~

Hhat registers/RAN nay be used if handled?:

A-D, DO, D1, P
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than 8 characters or a file nane that starts
urth a letter, but contains a character other
than a letter/digit) OR 1t nay be a deliniter
betueen the file nane and the device specifier,

Should pokl be “Handled” (returm with X1=0)7:
Yes - If File specificer 1s recognized

Meaning of “Handling” Poll (uhat does code do if handled?):
Parse and tokenize file specification analogous to
the nainfrane tokenization:

Filenane over 8 characters or a file nane with a
non letter/digit character embedded in it.
tLITRL <asciy file nane>

Ex: RBE_X or ABCDEFGH

F1lespec beginning uith character other than a letter
or a colon:

tEOLON tLITRL <ascii file specifier>

Ex: /UAND

In the first case above, if the valid file nane is
innediately folloued by a "non-terninating’
character not recognized by the responder

(letter 1n the ascii range '.’ to 'z’ not

including letters/digits or '@'), a poll to pDEVCH
nay be appropriate.

TLITRL <asc11 file nane> tCOLON tLITRL <ascii device»
Ex: RBC_X.DISC or  RBCDEFGHI/DISC

Entry conditions for handler (registers, ST, RAM, etc.):

§$4=310=87=0

B[R] = Poll nunber (pFSPCp)

HEX node.

P=0,

D(R) = (RVMENE)

Dt @ Start of File specification
(D points past any preceding blanks)

DO @ Position 1n Output Buffer to begin output of
File specification

R3(5-9)=D1 @ start of file specfication input

R3(A) = DO @ start of file specifcation output

Nornal exit conditions from handler if handled (ST, RAN,
registers, etc.):
Carry clear

P=0
5425751020

HEX nmode.
Xn=0.
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RO-R4, SO-S11, STNT/FR scratch
What registers/RAN nay be used if not handled?;
A-C, p[15-5) DO, D1, P
RO-R4, SO-St1, SINT/FN scratch
Special nerory/pointer considerations (are pointers funny?):
No
Envisioned application(s):

'Auto Connent’
Alternate language parse (in conjunction uith pEDIT)

History:
Date Progranner Rodification
02/15/83  S.M. Added poll

17.9 pFSPCp - POLL for File Specifer Parse
Category: POLL File: JP&PR3::ns

Nane:(S) pFSPCp - POLL for File Specifer Parse
Type: POLL

Purpose:
POLL for File Specification Parse.
Unquoted string is not a legal mainframe file nane.

Either:
a) the 15t character isn’t a letter or colon
(device specifier starting uith a character
other than a colon)

OR

b) Valid file nane 1s followed by a
"non-terninating” character, ie one in the
ASCII range of "." to “z" (u1th the exception
of ":* and "@"). The character may be a part
of the file name (as 1n a file name with more
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File specification 18 accepted and output @ DO
See NOTE below

DO past last token of file specificaiton

D1 past file specification in input buffer

R3 intact from entry

Normal exit conditions fron handler if not handled (ST, RAn,
registers, etc.): .

Carry clear

HEX node. -

$4:57=510=0

xn=1.

R3 intact Fron entry

Error exat conditions fron handler (POLL only):
P=0

Carry set.

HEX node.

57=510=0

R3 intact fron entry

Rvailable subroutine levels: §
POLL handler 1s one level shallouer than caller--
FSPECp uges 5; therefore Handler can use 6

What registers/RAN may be used if handled?:
]

RO,R1,R2, R4
STHTDY, $-RO-0, S-RO-1, SCRTCH, all of function scratch

What registers/RAN nay be used 1f not handled?;
A-D, D0, Dt
RO,R1,R2,R4
STHTDY, $-RO-0, S-RO-1, SCRICH, all of function scratch
Khat registers/RAN nay be used if error exit (POLL only)?:
-D, DO, D1
RO,RT,R2,R4
STHTD1, S-RO-0, S-RO-1, SCRYCH, all of function scratch

Special nemory/pointer considerations (are pojnters funny?):
No. )

Detail:
If WPIL is plugged 1n, 1t will ansuer this poll.
Therefore, any other LEX file ansuering this poll
should use an anologous tokenization scheme for the file
nane/device specifier tokenization so that file specifier
execution uorks properly.
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To get control during execution, respond to pFILXQ., This
16 & poll that 1s NOT ansuered by HPIL. If this poll

18 not ansuered by another LEX file, another poll 1s sent
out later which HPIL ansuers.

For mare information on hou HPIL tokenizes devices, see the
Detail portion of the documentaion on pDEVCP.

Envisioned application(s):
Handle external file specifiers
R123456789
R123456789/D1SC
R123. WAND
AB_X.DISC
JHAND

History:
Date Progranner Modification

07/15/82 3P Added docunentation
05/07/83 3P Modified docunentation

17.10  pDEVCp - Poll for Device Specifier Parse
Category: POLL File: JPSPRI::NS

Mane:(S) pDEVCP - Poll for Device Specifier Parse

Type: POLL

Purpose:
POLL for unrecognized device specifier follouing ":".
If a file nane preceded the colon, 1t has already been
uritten to the output buffer,

Should poll be "Handled” (return with XN=0)7:
Yes 1f Device specifier 1s recognized by handler.

fieaning of “Handling" Poll (uhat does code do 1f handled?):
Parse and output tokenized form of device specifier
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If HPIL 1s plugged 1n, 1t responds to this poll;

it accepts ALL device specifiers follouing the colon.
Therefore, all LEX files should tokenize device
specifiers 1n the sane manner so that during execution
the filespec execution routines work properly.

Respond to pFILXQ to gain control at execution, HPIL
does not respond to pFILXQ.

Detail:
HPIL tokenizes devices as follows:

device word: (:TAPE)
tCOLON tLITRL <asc11 device ward>

accessory ID: (:232)
tCOLON t% <expr> [ tCOLON <expr> ] [ tSEMIC <expr> |

volure label: (.LABELY)
tCOLON tSERIC <literal up to 6 chars> [ tSENIC <expr> )
Locp W
address: {:1)
tCOLON <expr> | tSENIC <expr> ]
(seqht) (loop#)

assign sord:  (:TV)
tCOLON tLITRL <assign word> { tSEMIC <expr> )

1COLON t*

Hhat registers/RAN nay be used 1f handled?:
-D, DO, D1
RO,R1,R2, R4
SINTDt, S-R0-0,S-RO-1, SCRTCH
All of function scratch

Uhat registers/RAN ray be used 1f not handled?:
R-D, DO, D1, P
RO,R1,R2, R4
SINTDY, S-RO-0,S-RO-1, SCATCH
All of function scratch

What registers/RAN nay be used if error exit?:
4

RO,R1,R2,RA’
STNTD1, S-RO-0,S-RO-1, SCRICH
All of function scratch

Special nenory/pointer considerations (are pointers funny?):
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See detail belou

Entry conditions for handler (registers, ST, RAM, etc.):
B[A) = Poll number (pDEVCp)
HEX node.
P0

$4=57:510=0

D1 past colon in file specification

If a filenane uas specified, 1ts tokenization was
uritten to the output buffer & DO points past the
last character of the filenane

b(R) = (RVIENE)
R3(A) = DO @ start of tokenized filespec in output
buffer

R3(9-5) = D1 @ start of file spec 1n 1nput buffer

Nornal exit conditions from handler 1f handled (ST, RAM,
registers, etc.):

Carry clear

$4=87:510=0

P=0

HEX node.

XN=0.

Tokenized device uritten to output buffer

DO points past the tokenization

D1 is past the corresponding text in the input buffer,

R3 preserved fron entry

Normal exit conditions from handler if not handled (ST, RAM,
registers, etc.):

Carry clear

$4157:510=0

P=0

HEX node.

XNt

Tokenized device specifier uritten to output buffer

DO points past tokenrzation

D1 points past device specifier in input buffer

R preserved fron entry

Error exit conditions from handler (POLL only):
Carry set.
HEX node.
P
$10=0
R) preserved fron entry

Available subroutine levels: 6
FSPECp used 5 levels

NOTE:
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No

Envisioned application(s):
RBC: TAPE

< TAPE
History:
Date Progranner fodification
07/19/82 P Added docunenation
05/08/83 1P Modified documentation

17.11  pRUNft - Poll on RUN with unknoun filetype
Category: POLL File: JP&SYS::m$

Nane: (S) pRUNFt - Poll on RUN with unknoun filetype
Type: POLL

Purpose:
Poll on RUN mith file of "unknoun” filetype
Filetype is NOT BASIC or Binary

Should poll te “Handled" (return with XM=0)?:
Wo - this 13 a take-over Poll

Reaning of “Mandling" Poll (uhat does code do 1f handled?):
Take over the RUN execution of the file

Entry conditions for handler {registers, ST, @, etc.):

B[R] = Poll nunber (pRUNft)

HEX node.

Px0,

A(R) = f1le type (HEX)

R2(A): F1le type (HEX)

D1 @ File length (offset) field in file header
S nibble read @ D1 = Offset to next file
Current D1+ offset --> Next file start
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CAT file length =
File offset value - Offset to data of file

sCONT = 1 1f CONT (510)
sCONTK = 1 if CONT/RUN key  (S9)
sCHAIN = 1 if CHRIN gtatenent (S11)

Nornal exit conditions fron handler if handled (ST, RAM,
registers, etc.):
Carry clear
HEX node.
xn=0,
GOVING to MAINOS
or
GOVING to BSCEXT to exit the BASIC interpreter
This is done by BASIC and Binary prograns
Filetype read, Buffers are flushed
A fast poll is issued: pBSCex

See NOTE below

Normal exit conditions from handler if not handled (ST, RAN,
registers, etc.):

Carry clear

HEX node.

Xn=1,

Preserve Status

Error exit conditions fron handler
Error returns are ignored.
If the POLL returns:
If carry set ---> “eMEN" from POLL
else =-=> “eFTYPE" fron RUN

Available subroutine levels: 7
--POLL handler is one level shallower than caller--
RUN is a top level statement/conmand

NOTE :
Any Lex File running a non BASIC file should:
Clear the SUSP annunciator
Set the PRGN annunciator (see SFGPGH)
Collapse all BASIC stacks (see CLPSTK)
Set CURRST, CURREN @ file (see EDIT20)

Responder should issue a pRUNnB (RUN non BASIC) Poll
The rmainfrane issues a “pRUNnB* uhen
running a Binary file uith the filetype in A(R)

Hhat registers/RAN nay be used if handled?:
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Perforn any “systen" or special initialization needed
before Binary file 1t executed.

Entry conditions for handler (registers, ST, RANM, etc.):
B[R} = Poll nunber (pRUNNB)
HEX node.
P=0.

R2(A)= File type of file to execute
DO @ Start of code to execute
BASIC stacks have been collapsed

General purpose poll

Nainfrane poll will ALMAYS be Binary exeucute
R2(R)= fBIN
B0 @ Start of binary file
If sCONT (S10) = 1
Executing a CONT statenent
CNTROR 15 aluays zero, unless a Lex file has
set this (see pBSCex Poll)
Therefore, CONT is aluays a RUN
If sCORTK ($9) 2 1
RUN or CONTX hit
If sCHRIN (S11)= 1
CHRIN statenent
SUSP annunciator has been cleared
PRGN annuciator and PgnRun flag have been set
Current file pointers @ Binary file

Nornal exit conditions from handler if handled

This poll should NOT be indicated as handled so
other Lex files can “set-up" before execution.

If Lex file uants to be the ONLY Lex file to handle:
then:

Carry clear

HEX node.

xn=0,

00 nust be PRESERVED!!!
Preserve $3

Nornal exit conditions fron handler if not handled
Carry clear
HEX node,

xn=1,
Status intact: sCONT(10), sCONTK(S9), sCHAIN{S11),83
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--A-D, DO, D1, P aluays available--
RUN is in complete control at this point

What registers/RAN nay be used 1f not handled?:
--R-D, DO, D1, P aluays available
Global status ($12-515) are sacred

What registers/RAN may be used if error exit?:
Ho error exit allowed

Envisioned application(s):
Extend RUN statenent to handle other file types

History:
Date Progranner
0%/16/82 1P
01/16/83 JP

04/19/83 )P
04/24/83 )P

Added Poll

Check carry fron Poll
Updated Docurentation
Changed entry conditions

17.12  pRUNNB - Poll before non BASIC file exec (BIN)
Category: POLL File: JPASYS::ns

Nane:(S) pRUNnB - Poll before non BASIC file exec (BIN)
- Type: “ poLL
Purpose: : .
Poll before starting execution or continuing execution
of a non BASIC file
Poll before running a BINARY file
Should poll be "Handled" (return with Xn=0)?:
No - let this poll go to all other Lex files

Neaning of “Handling" Poll (uhat does code do if handled?):
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Error exit conditions from handler:
Error return has no meaning ---

Available subroutine levels:

--POLL handler 1% one level shallower than caller-- o
“ Omputer
Useym -

This is a RUN... therefore al] levels (6) available
Nust be able to return to POLL routine

NOTE:
See Special nemory/pointer considerations
#hat registers/RAN nay be used 1f handled?:
--R-D, DO, D1, P aluays available--
~~R0O-R4, scratch RAN7?--

Hhat registers/RAN nay be used i1f not handled?:
--f-0, DO, D1, P aluays available
--RO-R4, scratch RAN7--

What registers/RAN nay be used 1f error exit (POLL only)?:
No error exit alloued

Special nenory/pointer considerations (are pointers funny?):

Binary Files uill aluays be RUN/CONT fron the start of
the file... it is "inpossible” to systenatically
return a neaningful CONTinue address through the BASIC
loop. If a Binary file wishes to inplement CONT...
it should respond to the pBSCex poll:

If current filetyge is Binary and sERROR=1
Update CNTADR @ Binary code to CONTinue at
Set the SUSP annunciator (SFLRGs)

If a Poll Handler intends to CALL BRSIC from within:

Return Rddress to Poll nust be saved on the GOSUB stack
(Use PSHUPD and POPUPD)

The FORSTK nust be adjust OVER the Poll Save information
before the CALL and readjust after. CALL uses the
FORSTK pointer to save infornation and if FORSIK is
not adjusted, Poll Infornation is overuritten

Before CALL After CALL
Di=(5) =FORSTK " ’
A=DAT1 A "
C=0 A "
LL(2)  =1poLsV "
A=R-C A R=R+C R
DRT1=R A DAT1=A A
Envisioned application(s):
17-3
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Set up I/D buffers before Binary execution or sone
type of non-BRSIC file.

History:
Date Progranner fodification
09/16/82 P Added Poll
01/16/83 JP Generalized Poll for any file type
04/22/83 1P Upgraded docunentation

04/25/83 1P Pass File type in R2 instead of R

17.13  pBSCen - Poll entering BRSiE interpreter
Category: POLL File: JP&SYS::nS

Mane: (S) pBSCen - Poll entering BASIC interpreter
Type: FPOLL

Purpose:
Fast poll when entering BRSIC interpreter

Should poll be “Handled" (return with XM=0)?:
Ho - Exther this poll 1s a TRKE OVER poll
or 1t should continue to ALL LEX files

Reaning of “Handling" Poll (uhat does code do 1f handled?):
Take over BASIC 1interpreting
Set up infornation/buffers/flags before execution
begins, then let Poll continue

Entry conditions for handler (registers, ST, RAM, etc.):
~-Carry set on entry 1ff fastpoll--
B[R] = Poll nunber (pBSCen)
HEX rode.
P=0,

If PgnRun (813)
Progran about to be executed (RUN/CONT/SST)
If NoCont ($14)
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--NOTE: D[R] 1s sacred in FPOLLI'-~
--R1-R4, ST (lou 12), scratch RAM-- .
This 15 a top level poll ... nothing else 1s going on

Envisioned application(s):
Inplenent BREAKPOINT capability within progran:
Set sfxcept at entering to allow checking after
each staterent

Indicator to FORTH/VISICRLC type applications that
BASIC has been invoked.

History:

Date Progranner fodiFication
01/16/83  Ip Added Poll
04/23/83 IP Updated/revised docunentation

17.14  pBSCex - Poll to Exat BASIC Interpreter
Category: POLL File; JP&SYS::nS

Nane: (S) pBSCex - Poll to Exit BASIC Interpreter
Type: FPOLL

Purpose:
Fast Poll when Exiting the BASIC interpreter
Indicates progran/statenent execution is stopping
Caused fron:
End of line of statement execution
Progran ENDing or STOPping
Halt from: ATIN key, SST, PAUSE, Error
Ending a Binary progran
Systen 1s about to return to MAINLP

Should poll be "Handled" (return uith Xn=0)7:
No - This poll should never be "handled"
Either the LEX file "TAKES OVER"
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SST (Single stepping)
If sCONT {S10)
Continue
If sCONTK (59)
CONT or RUN Key
RO @ EOL or “@" prior to statenent to execute
else
Keyboard execution fron Statement Buffer
RO @ Statenent length byte of statenent

Nornal exit conditions fron handler 1f handled (ST, RAM,
registers, etc.): .
HEX node.
This pell should never be "nornally" handled
Either the LEX file takes over or allous other
LEX files to respond.

Nornal ex1t conditions fron handler 1f not handled (ST, RAM,
registers, ec.):

HEX node.

Xn=1,

Global status intact

Do not use $3

RO nust be PRESERVED !!!t!

Available subroutine levels:
--FPOLL handler 18 tuwo levels deeper than caller--
This 1s a "top level” poll --- 6 levels available--
Must be able tq return to Poll routine

NOTE:
GOSUB, CALL,FNx 1nvoked fron the keyboard will appear
as Keyboard Execute. The PgnRun flag will be clear.

Progran sxecution wall begin uith NO indication.

For CALL: p(ALSV polls when CALL execute begins
FNx:  pFNIN polls uhen FNx executes begins

Binary Files u1ll aluays be AUN/CONT from the start of
the file... 1t 1s "1npossible” to systenatically
return a neaningful CONTinue address through the BRSIC
loop. 1If a Binary file uishes to inplement CONT...
it should respond to the pB3Cex poll:

If current filetype 1s Binary and PgnRunz1
Update CRTADR @ Binary code to CONTinue at
Set the SUSP annunciator (SFLRGs)

What registers/RAN nay be used 1f not handled?:
--R-€, D[15-5] DO, D1, P aluays available (FPOLL only)--
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or responds "not handled’ so other LEX files nay
respond.

feaning of “Handling” Poll (uhat does code do 1f handled?):
Clear/update infornation
If TAKE-OVER ---> gain control after BASIC execute
before ue go back to MAIN LOGP

Entry conditions for handler {registers, ST, RAM, etc.):
--Carry set on entry 1ff fastpoll--
B(R) = Poll nunber {pBSCex)
R2(R)= Filetype
HEX mode.
P

flath stacks have been collapsed
Exceptions are checked PRIOR to this poll
See pExcpt Poll
If not Error Exit (not SERROR)
Buffers have been flushed
If Rofont {S14):
If Progran uas running (and BRSIC file)
SUSP 1s lat
ONTADR updated
CURRL updated
Halting due to one of the following:
AITN Key  (RTNFLG RANM 1s non-zero)
END/STOP or end of program (sENDxx1) (S1)
Error (sERROR=1) (50)
ST .
PRUSE
ERD(DEF), END(SUB), RETURN fron keyboard
(Error Exits can be trapped uith pERROR,pRARN polls)
If not Nolont (S14=0)
If PgnRun (513) --> Progran was running
sENDx=1 1f STOR/END statement

NOTE:

GOSUB, (ALL, FNx anvoked from the keyboard

uill enter and ex1t as Keyboard Execute...

The PgrRun flag uill NOT be seti!f!!
RETURN . ENDSUB,ENDDEF clear PgnRun before ,exiung

For CALL: pCALRS polls uhen CALL 1s ending
For fx: pFNOUT polls uhen FNx 1s ending

Normal exat conditions fron handler 1f not handled (ST, RAN,
registers, etc.):

HEX node.

Xn=1,
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Preserve sENDx, sERROR, PgnRun, NoCont, ATNFLG

Available subroutine levels: 6
--FPOLL handler is tuo levels deeper than caller--
This 1s a top level Poll --- 6 levels available, unless
TRKING OVER... then 7

What registers/RAN nay be used if not handled?:
--A-C, D[15-5) DO, D1, P aluays available (FPOLL only)--
--NOTE: D[R] 1s sacred in FPOLL!'--
~-~RO-R4, scratch RAN--

Special Considerations:
Binary Files ray return through this ex1t point

f Binary file taking an error exit through the nainfrane
can "SUSPend” a binary progran by setting CNTROR at

the address to continue at uithin the file and setting
the SUSP annunciator.

Envisioned application(s):
Allow a LEX file to gain control after BASIC execution

History:

Date Pregranner Nodif1cation
07/2/82 IP fAdded poll/docunentation
01/16/82 JP Nodified poll
04/23/82 P Revised/updated documentation
04/25/82 )P Pass filetype in R2

17.15  pExcpt - Poll on Exception after Stmt Execute
Category: POLL File: JP&SYS::n$

Mare:(S) pExcpt - Poll on Exception after Stnt Execute
Type: FPOLL

Purpose:
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This poll 15 1ssued fron the TOP level

But the Current DO 15 3rd level on stack

This value cannot be lost; nor the return address to
FPOLL

Preserve levels: 0,1,2

NOTE:
Error Exit to BASIC loop does NOT check exceptions
Lou status are restored Fron DSPSTR at the End of the
Poll.
flath stack has been collapsed
ATTN key has been checked---causing NoCont to set (S14)
Tiners (1-3) uill be checked af ter the pExcept poll

H

registers/RAN nay be used if handled?:
N/R

Uhat registers/RAN nay be used 1f not handled?:
--R-C, D[15-5] DO, D1, P aluays available (FPOLL only)--
~-NOTE: D[R] 1s sacred 1n FPOLL!!--
--RO-R4, $0-S11

Envisioned application(s):

Service external alarns/tiners

Service ON INTR statement

Inplenent BRERKPOINT capability 1n BASIC
Checking next statenent to execute for Breakpoint
Setting Except (512) so pExcpt uill occur at the end
of the next statenent

Servicing ON TINERW > 3 from an extended statement

History:

Date Progranner fodification
01/16/83  JP Added poll
04/04/83  JP Status saved/restored in DSPSTR
05/07/83 Jp Updated docurientation header
05/18/83 1P Attn Key not checked before poll
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Fast poll to indicate Exception has occured

Allous servicing of Exceptions at the end of each
statgnent execute.

The Exception flag (Except (S12)) nust have been set
in response to pSREQ or prior to re-entry to BASIC
loop (@ RUNRTY)

Should poll be "Handled" (return with XA=0)?:
NO - This poll must continue to all LEX files

Neaning of "Handling" Poll (uhat does code do if handled?):
You can process YOUR exception, but indicate the Poll
uas NOT handled.

Entry conditions for handler (registers, ST, RAM, etc.):
--Carry set on entry iff fastpoll--
B{A] = Poll nunber (pExcpt)
HEX node.
P=0.
Except (512) = 0 fron Nainfrane
Subsequent "responders” nay set this to cause
Except next tine around.
PgnRun = 1
If progran running
NoCont = t (S14)
If execution NOT to continue
Cauged fron SST, PAUSE, END/STOP,
END(DEF), END(SUB), RETURN fron Keyboard
The attention key HAS NOT been checked, yet
ATNFLG RAN locationk0 if RATTN Key hit
The ATTN Key will cause progran execution to stop
DSPSTA (RAM) holds $O-S11
$ENDx = 1 (S0) if END/STOP or End of Progran
RSTK(3) Third Return Stack Level (0,1,2)
= DO setting from RUNRTN
Points at EOL or @ follouing statenent just
executed.

Nornal exit conditions from handler if handled (ST, RAM,
registers, etc.):
Response to this poll should NEVER indicate "handled

Nornal exit conditions from handler if not handled (ST, RRN,
registers, etc.):
X node.
xn=1,
$12-515 nust be preserved
Stack levels: 0,1,2 preserved

Available subroutine levels: 4
--FPOLL handler is tuo levels deeper than caller--
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12.16  pIERPG - Poll to zero progran information

Category: POLL File: JP&SYS::ns
Nane:(S) pZERPG - Poll to zero program information
Type: FPOLL
Purpose:

Fast poll to allou future statenents to zero addresses
and RAM assoclated uith extending a statenent, adding
a statenent or application.

This poll 1ssued uhen zero progran 1nfornmation due to
an END, ENDALL, EDIT, Progran Edit....

Issued fron CLRSTK/CLPSTK/ZERPGH routine.

Should poll be "Handled" {return with Xf=0)?:
No - This poll should continue to RLL Lex files

Neaning of “Handling" Poll (what does code do 1f handled?):
Zero appropriate RAM / addresses associated with
statenent or application.

Entry conditions for handler:
Carry set on entry
B[A] = Poll number (pZERPG)
HEX node.
P=0,

BASIC stacks have been collapsed to appropriate
level. .

CDNT, ON ERROR, ON ERROR GOSUB, ON INTR, ON TIMER
statenent addresses have been zeroed

Tiner alarn RAN has be zerced

SUSP annunciator/flag has be cleared

Normal exat conditions from handler 1f handled (ST, RAM,
registers, etc.):

This poll should never be "handled".

Aluays return with Xh={

Nornal exit conditions From handler 1f not handled (ST, RAH,
registers, etc.):
HEX node.
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XfA=1,

which caused the poll.
R regqisters 1ntact. Status 1ntact P 1s used to jump (see NOTE)

P = 0: jump to Nxtfld
Available subroutine levels: 1t Jurip to CkDlm+ (S3 nust=1)
-=FPOLL handler is tuo levels deeper than caller-- 2: Junp to INGxqt
The 1nvoking routine ({LRSTK/CLPSTK/ZERPGN) uses 3 lvls Other fields 1n R registers should be untouched,
Therefore, a handler nay use ONLY 1 lvl, unless the pall handler has specific reasons
to change then.
Use RSTK<R to save 3 levels 1n RSTKBF circular huffer Status bits should be untouched, unless the poll
Use R<RSTK to restore 3 levels handler has specific reasons to change then.

What resnters/RHﬂ nay be used 1f not handled?: Normal exit conditions fron handler if not handled (ST, RAM,
--R-C, D{15-5]) 00, D1, P aluays available (FPOLL only)-- registers, etc.):
--NOTE: D[R} 1s sacred in FPOLL)!'-- Carry clear (POLL only).
Do not use an R registers, please It} HEX node.

Do not use Status Kn=1,
Do not use S-R0-0 R registers untouched.
(If not handled by any LEX file, INAGE routines issue

Envisioned application(s): an “lnvalid INAGE" error,)
Extend or add a statement (like ON INTP) and need
to zero the RAM address associated with the statement. fAvailable subroutine levels:

Zero 1/0 Buffer associated with an application because
all other progran infornation 1s being zeroed. NOTE:

INRGE parsing and execution are very involved.

Note: Study the USING routine header and pIfbck, plficpi,
Do not use S-RO-O under ANY circumstances. pINXCH and pINKXQT poll documentation to learn
{counted on by PURGE ALL) nore about the process. The USING routine header
describes the neaning and values of the INAGE
History: tokens,

Date Prograviner fodification The IMAGE string and BIJING token strean is kept
--------------- - 1n available nerory, below AvMenEnd. The B1dING
02/04/33 P Added poll tohen strean 1s bullt backuards (toward address 0)
04/23/33 P Revised/updated docunentation fron the boundary of the IMAGE string:

06/13/83  IP Changed Usage docunentation
B14ING tokens  IMAGE string  AvMenEnd
I [ |
| unrecognized char
poanter 1n RO(A)  pointer 1n R‘I?R)
Just because & character uas encountered that your
17.17  pINCHR - Poll for unrecognized IMAGE char LEX file will accept, don’t accept 1t blindly.
For instance, don't accept a digit specifier 1n a
Category: POLL File: MBRING::NS literal field. For cases like this, you have to
5 back up through the B1dING tokens to the field
delimiter to see uhat type of field 1s being
proces<ed. If the syntax of the new character
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Nane: (S) pINCHR - Poll for unrecognized INAGE char doesn’ t neet your requirements, let the poll g0
on uith XM=t {"not handled"}.
Type: FPOLL
Any strange characters put 1nto the B1dIMG strean
Purpose: by a pcll handler which require spec1al processing
To alert LEX files that an unrecognized character was shauld be preceded by a ulMXCH tohen to alert the
found uh1le parsing an INRGE string. IF a LEX file IFAGE execution routines that the poll handler wall
doesn’t handle it, “Invalid IMAGE“ error will result. execute 1t. Simlarly, any strange characters
uhich 11ll adversely affect the backuard searching
Should poll be “Handled" (return uith XM=0)?: during parse should be “protected” by a uiiPst token
Yes. (which Junps over 14 nibbles), or a ulfibck token
(uhich causes a pIfibck poll so that the poll handler
feaning of "Handling" Poll (uhat does code do if handled?): can do the backup). Backuard searching during parse
Unrecognized character uas accepted, INAGE token 1s perforned for tuo reasons:
strean was adjusted (1f necessary) to process 1) to search for an open parenthesis (e1ther to
the character at execution. natch a closing paren, or at the end of the
. IMGE string to verify no unnatched parens).
Entry conditions for handler (reg:sters, ST, RAM, etc.): 2) to search for delimiter (to in1tialize an out-
Carry set (fast poll) fut field, or to f1ll 1n the nunber of digits
B[A} = Poll nunber. 1n a nuneric field). ’
HEX node.
P=0, See the pIfbck poll docunentation for appropriate
RO(R)=points to current position in BIdING token use of the ulfibcks token. See the pINXCH poll docu-
strean. If any tokens are to be appended to nentation for exanples of “protectang" the tokens.
the strean, they should he added belou this
point, Pointer goes to D1, usually. Upon return from the pINCHR poll, the poll handler
RO(9-5)=execution pointer. Next time execution of can select thres locations to junp to:

an INAGE field starts, it will start here.

Nxtfld -- This routine intializes a neu field,
R1(R)=address of unrecognized character which

and uill accept only the normal start-of-

caused the poll. Pointer goes to DO, usually, field characters (such as D,X,Z,R,S,etc.)
R1(9-5)=1ength of INRGE string (in nibbles) If 2 nornal start-of-field character is not
R1(S)zcounter for complex nuneric fields found, another pINCHR poll will be 1ssued.
R2(R)zcounter for digits 1n nuneric field (also Nxtfld should be used 1f the unrecognized
for R's in a literal field, but this counter tharacter 1s, say, a neu type of digit
1s not used). specifier, a new editing syrbol, or a new
R3(R):Progran Counter (DO at entry of USIKG routine) deliniter. Houever, 1f the new character
R3(3-5)=address of start of INAGE string. initiates an output field, you should jump
See USING routine header for explanation of status to InGxql,
bits. CkDlnt -- This routine checks for editing
ctharacters, then accepts only a standard
Nornal exit conditions from handler 1f handied (ST, RRn, delinyter (conna," /", @  etc.), If a
registers, etc.): deliniter 1s not found, another pINCHR poll
HEX node. u1ll be 1ssued. In order to Junp g0 CkBlne,
%xA=0, 3 nust be set=1 ¢ CkDln+ should be used
Dt=points to current positon 1n BldING token 1 the unrecognized character, say, termin-
strean. If tokens have been added, D1 must ates a field, or describes an entire non-
have been noved; 1f not, D1 nust have been output field (such as a neu synbol which
set to the address 1n RO(A), sounds the beeper).

D(R)= RvilenSt g ING>»q! -- Thas routine executes all pending
R1(R)=address of next parse character in IMAGE string. INAGE fields. This should be done any tine
This pointer should be noved past the character 4 neu output field 1s 1nitiated. If the
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unrecognized character i1nitiates a new out-
put field, a uRESTP (restart INAGE parse)
token should be uritten into the BldInG
strean, and execution begun by junping to
Intxqt. A good exanple 1s the conmplex
field, which intercepts the pINCHR poll
and causes 2 junp to INGuqt upon return.

Hhat registers/RAM nay be used if handled?:
4,8,0,0,00,01,P
R registers only to adjust values for specific reasons

Hhat ngutert/lﬂﬂ nay be used if not handled?:
A,8,C, D[15-5), DO, D1, P
Don’t change AVMENE pointer, or urite to available
nenory belou fivitenfnd,

Special werory/puinter considerations (are pointers funny?):
The INRGE string 1s stored just belou Aviientnd. The
81dING token strean 1s stored below that. All this
resides 1n available memory, so 1t 1s volatile {in the
sense that soneone can inadvertantly urite over 1t, if
they aren't careful).

Envisioned application(s):
Uell....

1) Conplex IMAGE fields

2) R synbol which causes a one-tine parsing of
the IMAGE string (and stores it in an 170 buffer)
for subsequent execution. This would be nuch
faster than parsing it each tine.

3) Rllouing the "X" synbol to generate digit output.

4) Specifying the “!" synbol, say, to generate a
beep during INAGE execution.

§) Using square brachets to allow nultiple-character
replication. E.q., “5[30C])" would be equivalent
to “3DC30C30CIDCIDC

6) ... and so on ...

History:
Date Progranner Hodification
12/08/82 n8 Inplenented, documented.
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D(R)=AvhenSt

Di=current position in BIJING (taken from RO(R),
adjusted if necessary)

Other R register fields unchanged

See NOTE belou for changes to BldING strean.

Nornal exit conditions fron handler 1f not handled (ST, RRN,
registers, etc.):

HEX node,

*n=1,

R registers untouched.

BldING token stream untouched.

If not handled by any LEK file, IMAGE routines will

issued an "Invalid IMAGE" error.

Rvailable subroutine levels:
4

NOTE:
The pInbck poll is issued only when a ulfibck token
is encountered during backward search in IMAGE parse.
The only uay a ulfibck token could have been entersd
into the token strean is for a LEX file to have in-
serted it during a pINCHR poll.

Backuard searching during INAGE parse is performed
for tuo reasons:

1)} To search for an open parenthesis: either to
natch a closing parenthesis (35=0), or at the
end-of -inage to verify no unnatched parentheses
($5s1). Use $5 to distinguish the tuo cases.

2) To search for a field deliniter: to initiatiate
an output field, or to fill in the nunber of
digits in a nuneric field,

The pIfbck poll is issued only for case nunber 1 1!
(The ulfbck token is ignored during backward search
for a deliniter.)

This poll can be used by any new INRGE syntax which
uses parentheses to enclose a field (such as conplex
fields), or by an application which needs to know
uhen the end-of-inage has occurred (uhether to check
its oun tokenization, or whatever),

Once this poll is issued, the backuard search term-
inates -- if handled, parsing continues at the point
where the backuard search uas caused; if not handled
by any LEX file, “Invalid IMRGE" 1s reported.
Typically, a LEK file would expect to handle this
poll only once -- to close the pending field (such
as to close a conplex field), or, failing to close
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17.18  pIhbck - Backward search, INRGE parse

Category: POLL File: nNBSING::nS

Nane:(S) bll’hck - Backuard search, INAGE parse
Type: FPOLL

Purpose:
Rllow LEX files to handle unknoun tokens while
perforning backuard search during INRGE parse.

Should poll be "Handled" (return uith XN=0)?:
Yes.

Neaning of "Handling” Poll (what does code do if handled?):
Backuard search over unknoun tokens uas perfornsd
properly. One of tuo actions was performed:

1) unknoun field was closed
2) unknoun field uas verified to be closed
during final parentheses nmatch.

Entry conditions for handler (registers, ST, RAN, etc.):

Carry set.

B[R]} = Poll nuhber.

HEX node.

P=0,

Ri(R)=address of synbol which caused backuard
search (either a right parenthesis, or the
end-of -inage).

R2(R)=address (1n B1JING strean) of the ullthek
token which caused the poll.

R0(A)=current position in B14ING token strean.
Next token to be entered must be uritten below
this address.

R0{9-5)=address to start next IMAGE execution

R1(9-5)=1ength of IMGE string (nibbles)

Ri(S)=counter for 2 conplex nuneric fields.

R3(R)=Progran Counter

" R3(9-5)=address of start of INAGE string.

Norral ex1t conditions from handler if handled (ST, RAM,
reqisters, etc.):

HEX node.

Xn=0,
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it, to trap the error ("field not closed", such as
unnatched parentheses) at end-of -inage. When 1t is
handled properly (i.e., when the pending field is
closed), the ulflbck token should be overuritten uith
another token so that the pIfbck poll is not issued
again. For instance, the MATH ROW, uhen handling the
pINCHR poll for a complex field, inserts the follsuing
tokens 1n the BldING strean:
ul uC u? ,..(existing BldING tokens)
(3 (2) (1)
where

ul =ulftbck token
uC =uCPLXC token
u? =flag to indicate uhether nultiplied field.
uX =ulfKCH token (below)
Later, when the closing parenthesis is found to close
the conplex field, the backuard search will poll at
token (3). The MATH ROM will overnrite this token
with a uInXCH:
uk ul u? ,..(existing BldING tokens)
(3) (@) (1)
Since the conplex field uas properly closed, a pIMbck
poll need not be 1ssued again, Note that 1f the
closing parenthesis had not been found, the pIfibck
token would still be there at end-of-inage. End-of-
1nage also performs a backuard search to detect un-
natched parentheses; during thas pIfibck pell, the NATN
RON would find $5=1, issuing an "Invalid IMAGE" error.

If an application handles the poll and uishes the
backuard search to continue, it should either perforn
1ts oun backuard search (see "BACK2(" routine), or
“erase” 1ts ulftbck token fron the B1AING strean and
reposition D and DO so that the backuard search
1s perforned once again by the INRGE routines. That
is, subtract 2 fron R1(A) (so that it uill poant to
the synbol uhich causes the backuard narchg? and
restore Dt fron RO(R) (the cuprent position in the
BldING strean), Or if the poll handler uants to be
polled nore than once, it can, each tine, nave its
ulfibck token out the search area (urite it belou the
current BIJING address), and reposition DI and DO
as above to regenerate the backuard search.

]

registers/RAN nay be used 1f handled?:

#,9,C,0,00,01,P,RO(R),R2,R4

Other fields 1n R registers nay be adjusted as
necessary.

B1dING tokens nay be adjusted as necessary.

‘5
H

What registers/RAN nay be used 1f not handled?:
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R.8,C,D[15-5),00,D1,P,R4
Do not write below AvlenEnd (contains BIAING tokens)

Special nenory/pointer considerations (are pointers funny?):
The BIJING strean resides in Rvfen, below RvMenfnd.

Envisioned application(s):

1) The NRTH ROM uses the pIfbck poll to close complex
inage fields. At that tine, 1t checks whether
2 (and only 2) nuneric fields were included, and
whether the field had a nultiplier. It also
generates a uIfiXCH token to execute the complex
field, and another one to cutput a right paren-
thesis.

2) Say a LEX file inplenents an IMAGE synbol “="
uhich causes pre-parsing of the inage string
(storing the tokens 1n an 1/0 buffer). The
syntax night be that 1t nust be the first char-
acter in the inage string (even before a "N"),

R pINCHR poll would be 1ssued for the “="; the
poll handler would 1nsert a ulfibck token as the
first token 1n B1AING strean. When the poll
handler intercepts the pIMbck poll with S$5:1,
1t would knou that the entire inage string had
been parsed, and was ready to store audy.

History:
Date Progranner fodification
12/08/82 n8 Inplenented, docunented.

17.1%  pIAcpi - Initializing IMAGE field 1n conplex
Category: POLL File: MBAING::nS

Navie: {S) pIficpi - Initializing IMAGE field in conplex
Type: FPOLL

Purpose:
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NOTE:
This 1s a specialized poll for the MATH ROM to handle
conplex inage fields. With some creative ccding, the
pIfcpr poll can be used by other LEX f1les.

The pIficps poll 1s only assued 1f $7=1 (“conplex field
being parsed”) during 1nage parse; ard only uhen a
neu output fleld 1s being initialized in the B1dING
token strean.

There are tuo classes of poll handlers for pIficpi.
1) NATH RON -- used to process nuneric fields
in a conplex field.
In a previous pIACHR poll (1ssued at the "C("
synhol), the poll handler nust have:
a) set §7=1
b) set Ri(S)=2

2

Other LEX files desiring to detect the init-
1al1zation of any field.

In a previous plHCHR poll (1ssued at the

point a neu unrecognized synbol was found),

the poll handler nust have:

a) set §7=1

b) set R1(S)=0 (the MRTH ROM w11l stall

intercept the pIficpi poll, but 1f R1(S)

1s=0, 1t will ex1t “not handled")

S7 nust be set=0 before execution of the

INAGE tokens begins. ($7=1 during execu-

tion will always i1nvoke the MATH KOM;

see plficpu poll documentation.)

(=

Note that the pIficpi poll uas designed as a special
poll for the MATH ROM. Its use by any other ROM
uill conflict wath conplex fields. In particular,
@ neu syrbol can use this poll as long as 1t and
conplex frelds are syntactically nutually exclusive.

-- If 57 has been set=1 by another LEX file
then the MATH ROM will not handle the pINCHR
pall for a subsequent “C(" synbol. In other
words, setting $7=1 will cause an "Invalid
IMRGE" when a conplex field 1s found.

-- Rny application handling this poll cannot
allow 1ts neu synbol within a conplex field,
since the MATH ROM, if 1t intercepts the poll
first, uill try to process 1t. The counter
10 R1(S) will cause a conflict.

(Notuithstanding the ahove rule, there 1s probably

a udy for a pIfcps poll handler to nanage the use
of R1(5) to allow conplex fields uithin 1ts oun

17-53

HP-71 Softuare IDS - Entry Poant and Poll Interfaces
Poll Interface Descriptions

Alert MATH ROM that a field 1s being 1mtialized while
3 conplex field 15 pending. Rlert other LEX files that
an output field 1s about to be 1nitialized.

Should poll be “Handled" {return uith XN=0)?:
Yes.

fleaning of "Handling” Poll (uhat does code do if handled?):
Neu fleld uas verified to be nunmeric; total numb
of nuneric fields in the conmplex field does not yet
exceed 2.

Entry conditions for handler (registers, ST, RAM, etc.):
Carry set.
B[R} = Poll number.
HEX node.

Ri{R)=address of character i1n inage string which
inmitialized field (an output character such
as 0,Z,%,R,K)

RO(R)=current pasition in BIAING token strean

R2(6)=proposed 1nitializing token {identifies
type of field)

R2(XS)=0 (flag for IMAGE routines; don't change)

R1(S)=counter for 2 conplex nuneric fields

RO(9-5)=address to start next IMAGE execution
R1(9-5)=length of IMAGE string (nibbles)
R3(R)=Progran Gounter

R3(9-S)=address of start of IMAGE string.

Nornal exit conditions fron handler if handled (ST, RAM,
registers, etc.):

HEX node.

P

Xn=0,

R2(B)=synbol which caused initialization (nust be
1n upper case; fetched fron address 1n R1(R))
B(X)=contents of R2(X) fron entry to poll handler
Dizcurrent pasition an BIJING strean (fronm RO(R))
$4=0 (“do not execute yet"}

D(R)=RAvRenst

Mornal exat conditions from handler 1f not handled (ST, RAM,
regasters, etc.): .

HEX node.

Xn=1,

R registers untouched.

Rvailable subroutine levels:
4
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neu field. See the MATH ROM code for complete
details.)

khat registers/RRN may be used 1f handled?:
R,B,(,0.00,D1,P,R4,54,57
R registers nmay be adjusted as necessary
Tokens in BIAING strean adjusted as necessary

What registers/RAM nay be used 1f not handled?:
A,8,C,D[15-56},00,01,P,R4
Other R registers untouched
Don’t urite to Avflen below AvfenEnd (stores B1dING)

Special menory/pointer considerations (are pointers funny?):
BldING tohens are stored in AvMlen below BldING.

Envisioned spplication{s):

1) NATn RN uses pIMcp1 poll to process conplex 1nage
fieids. Checks that field 1s numeric, verifies
that no nore than 2 nunerac fields are uithin the
conplex field.

2) Say a LEX file inplenents a numeric field descrip-
tor uhich encloses negative numbers in parentheses.
The syntax night be, say, "-DDD.D“, where a leading
"-" would identify this type of descriptor, E.g.,

DISP USING "-3D.20"; -36.25

displays “( 36.25)".
It would cause a pINCHR poll for the “-* synbol.
At that time, the LEX file could set $7=1, R1(5)=0.
When the nuneric field is i1nitialized, the plflopy
poll should be handled to 1) check to make sure
1t 1s a nureric fleld, 2} put appropriate execution
tokens in the BI1dING strean to effect the right
output, and 3) set $7=0. Note that this new de-
scriptor uould not be alloued uith conplex fields,
either inbedded inside them, or vice versa (unless
sone very creative code was written),

History:
Date Progranner fodafication

12/08/82 1B ted, docunentad.
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17.20  pINXQT - Begin IMAGE execution
Category: POLL File: MBRUSG::NS

Nane: (S) pINXQT - Begin INAGE execution
Type: FPOLL

Purpose:
To alert LEX files that IMAGE fields are about to
beqin executing.

Should poll be “Handled" (return with XN=0)?
No. The IMAGE routines do not check 1f poll handled.

fleaning of “Handling” Poll {what does code do 1f handled?):
None.

Entry conditions for handler {registers, ST, RAM, etc.):

Carry set.

B[R) = Poll nunber.

HEX node.

P=0.

RO(9-5)=address of token in BldING strean where
execution is to start,

R1(A)=address of last character to be parsed in
INRGE string.

R3(R)=Progran Counter (original DO as passed to
the USING routine, updated as expressions are
executed),

RAN usage as shoun below, in NOTE.

Nornal exit conditions from handler 1f handled (ST, RAf,
registers, etc.):
HEX mode.

XM=0,

See NOTE, below.
Nortal exat conditions from handler 1f not handled (ST, RAM,
registers, etc.):

HEX node.

Xh=1,

See NOTE, below.

Availabls subroutine levels:
5
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The ENTER USING execution routines are vastly
different from the output routines, but uss the
sane INRGE token streans. Therefore, the ENTER
USING code 1ntercepts the pINXQT poll and perforns
1t$ oun execution.

Kou the poll handler returns 1s also up to it.

In the case of ENTER USING, the poll handler junps
directly back to entry point USGrst (restart parse),
ulthout exiting through the poll code. A poll
handler may exit through the poll code after
"handling" the poll, but 1t would want to adjust
pointers 1n RO and possibly in RARM, also.

If exiting through USGrst:
-- RAM pointers, offsets and ST storage unchanged
-- R3{R)=Progran Counter
~- other R registers unimportant

If ex1ting through poll code (XN=0):
-~ RAM pointers, offsets and ST storage unchanged
-- RI(R)=Progran Counter
-- RO(9-5)=xqt address, pointing to a uRESTP token

Mhat registers/RAN nay be used 1f handled?:
A,8,C,D,00,01,P,Rt,R2
RO (to adjust address of execution token)
R3 (to adjust Progran Counter)

What registers/RRN may be used if not handled?:
If truly "not handled":
A,B,C,D[15-5),P,R2
If handled, but leaving XN=1:
A,8,C,D[15-5},P,R2

-

Special nenory/pointer considerations {are pointers funny?):
None. RAvflen 1s available for uriting to; this will
not disturb the IMAGE routines.

Envisioned application(s):

1) ENTER USING routines use the pINXQT poll to override
the nainfrane output code, instead executing code
uhich inputs variables using the BldING token strean.

2) A LEX file nay “"pre-parse” an INAGE string (and
store it 1n an I/0 buffer) for faster execution,
elininating the need to parse the INAGE strin
every tire the statenent is executed. It cou?d
invoke the INAGE parse routines and trap the
pINKQT poll bafore execution starts,
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NOTE:
INAGE parsing and execution are very involved.
Study the USING routine header and pIfbck, pIficpi,
pINKCH and pINCHR poll docunentation to learn
nore about the process. The USING routine header
describes the meaning and values of the IMRGE
tokens.

During parsing, the INRGE string and B1JING token
strean is kept in available nenory, belou AvlienEnd.
The B1dING token strean is built backuads (toward
address 0) fron the boundary of the INGGE string.

At the tine of the pIMXQT poll memory looks like this:

(0ld AvllenEnd)

+ | BIAING tokens | INRGE string |

-t

~ ~

/
cont’d below | 'x'= last character parsed
xqt address in RO(9-5) points to execution token

| 5 nibs {3 nibs| 5 nibs | S nibs | § nibs | BldING,..

-~ ~ -~ ~ ~ -

| | | } | length of INRGE string
ReflenEnd | status bits | offset to ’x’ above
| . offset to start of IMGE string
S zeros (stores offset
to xqt address uhen necessary)

INRGE execution begins every tine a neu output field
is parsed, or when the end of the INRGE string is
found. By the tine this poll occurs, all set-up -
for exscution has been perforned (all pointers and
of fsets have been stored auay in Rvien). R1(R)
contains the address of the INRGE character which
caused execution to start (a specifier for a nen
field, or a ulflend token). .

What the poll handler does with the pINXQT poll is
up to it. The nainfrane INAGE execution routines
should serve for any type of output (DISP USING,
PRINT USING, OUTPUT USING, etc.), unless sone

LEX file wants to output to some non-standard
device. If so, 1t would pick up the INAGE execution
at the pIMXQT poll and perforn 1ts oun execution.

The nost useful inplerentation of a pINXQT poll
handler is for ENTER USING (found 1n the MPIL ROM).
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History:
Date Progranner Modafication
12/08/82 ne Docunentation

17.21  pINXCH - Unrecognized synmbol in INAGE execution
Category: POLL File: NBAUSG::NS

Nane:(S) pINXKCK - Unrecognized synbol in IMAGE execution
Type: FPOLL

Purpose:
Allou LEX files to execute unrecognized INAGE tokens.

Should poll be "Handled” {return with XA=0)?:
Yes. If the poll is not handled by any LEX file,
the IMAGE routines issue an “Invalid USING* error,

Reaning of “Handling" Poll (uhat does code do if handled?):
The synbol uwas executed by a LEX fils, genarating
the appropriate output.

Entry conditions for handler (registers, ST, RAM, etc.):
Carry set.

., B[R] = Poll nurber,
HEX nmode.
P=0

RO(R}=address of ulfiXCH token which caused poll.
If within a nuneric field:
RO(9-8)= counter for Nzeroes in field
RO(S)= fhg to ident1fy last nuneric sjnbol:
0=

S ¥= 2
R3(R)=Progran Counter
“Nornal exit conditions fron handler 1f handled (ST, RAN,
registers, etc.):
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HEX node.,
X

RO(A)= address+2 of next token to execute
in BldING strean

§6=0

R3(A}=Progran Lounter

RAN storage above Avfenfnd untouched.

Nornal exit conditions fron handler 1f not handled (ST, RAM,
registers, etc.):

HEX node,

=1,

RO,R3 and RAN storage above AvMenEnd untouched.

Rvailable subroutine levels:
5

NOTE:
See NOTE under pINXQT poll for RAM storage description,

The pINKCh poll 1s 1ssued only when a uIMXCH token

18 encountered when executing the BldIMG tokens.

The ulNXCH token can only be placed by a poll handler
which previously handled a pINCHR poll; their conbined
purpose 1s to allou "strange” characters to be parsed
and executed i1n a IMAGE string.

The uINXCH token 1n the BI1dING strean should be
acconpanied by other tokens (or RSCII bytes) which
the poll handler will use for identification and
execution,

The pINKCH poll 1s handled by the MATH ROM when
executing conplex IPAGE fields. The uIMXCH token is
1nserted i1n the BldING strean in tuwo places: 1) at
start of the conplex field, so that the complex exp-
ression 1s evaluated, and a left parenthesis 1s out-
put, and 2) at the end of the field, to close out the
field and display a right parenthesis. In the first
case a special token acconpanies the uIMX(CH token to
1dentify it to the NATH ROM as a conplex field. In
the second case, only an RSCIT ")" acconmpanies the
uIRKCH token, which 1s all that 1s needed to signal
that the right parenthesis need be displayed.
For the tuo cases of conplex fields using the
UINKCH token, the partial tokenmization looks
like this (1t’s built backuards touards address
zero):
case 1)
uX ul uw? ...(exasting B1dING tokens}
(3) (2) (1)
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"DDDD”, uith an inverse video digit in the third
positaon. Since “I" should be counted 1n the float-
check and ship-check (since 1t 1s allowed 1n a nuneric
field), the (partial) token strean shouid look like
this (1t's built backwards towards address 0), using
using "DDID" as an example:

D =l =D oKk b <D
(6) (5) (4) (3) (2) (1)

ubere

=D = ASCII “p*

=] = ASCIT “Iv

uX =uIMXCH token to cause pIMXCH poll.
Token (3) would be inserted by the poll handler for
a pINCHR poll. Then, during execution, the float-
check routine will count (4), and the pINXCH poll
handler w11l execute (S) when the poll 1s 1ssued
at (3). Hhen returning fron the pINKCH poll, the
execution pointer in RO(A) should be at (6).

Nou say that the synbol “!<f,d>" causes a beep of
frequency f, duration d; the new synbol can be
inserted 1n any output field. Then "DD!<80Q,.5>D"
uould be tokenized as follows:
D W p2 pt WS =t uX =D =D
(9) (8) (7) (6) (5) (4) (3) (2) (1)
=uJAPst (junps 14 nibs on backuard search)
pZ =5 nibble pointer to beep duration
p! =5 nibble pointer to beep frequency
u§ =uSTRPT (junps 14 nibs 1n float-check)
uk =uINXCH token, to cause pIMXCH poll
=ASCIT D"
=ASCIL =1
Then, during a float-check, (5) will cause a junp
over the pointers pl and p2, to token (3); otheruise
these pointers nmight be interpreted as executing
tokens. Token (83 15 1ncluded for backuward
searching during parse; 1t causes a junp over
pointers pl and p2 for the sane reason. Token
(4) will be executed by the poll handler when the
PpINACH poll 1s 1ssued at (3).

Uhat registers/RAN nay be used 1f handled?:
A,8,£,0.00,01,P
RO (to adjust pointer or counter)
R1 (to adjust counter)
RY (to ad}ust Progran Counter)
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case 2)
uX =) ...(exasting BIdING tokens)
(5} (9

uX = uINXCH token
ul = uCPLXC token
u? = flag byte indicatang “nultiplied field"
=) = ASCII ")

The code in the MRTH RON looks for the appropriate
byte values preceding the uIMX(H token to indicate
the appropriate action.

If a ulNXCH token has been inserted within a nuneric
field, some extra steps have to be taken to insure
the float-check (for D synbols), and the ship-check
(for NaNs, Infs and overflous) are perforned properly.

The float-check 1s performed to count the nunber of
positions that editing synbols or sign synbols nust
float over leading zeroes (hence only perforned for
the D fields). The skip-check 1s perforned to count
the nunber of positions to fill uith spaces (for
Nak or IKF) or *’s (for overflou). If the neu synbol
needs to be counted for either reason, you nust
follow the UINXCH token with a “D" or "S" or sonething
appropriate to cause the count to be incremented.
This extra "D" -or "$” should be protected fron the
execution routine; that is, the ulRXCH poll handler
should position the execution pointer {passed back
in RO(R)) past this extra character. On the other
hand, to nake the neu symbol terminate either check,
insert an EndNun token as an extra character.
Both checks do not poll for uIMXCH; only the token
executor 1ssues a poll. Thus 1f the uIfXCH token
involves pointers uhich night look like any of the
synbols

DSXN.C2ZPR uiULT, uSTRPT or a byte>ES
you mll have to protect it uith uSTRPT (uhich
skips over 14 nibbles) or a uMILT (uhich skips
over 10 nibbles).

For instance, say the neu character "I” is allowed
anywhere 1n an output field, having the sane effect
as the “parent” symbols {the rest of the synbols
which define the type of field), except that the
character 1n that position 1s displayed in inverse
video. For instance, "ARIR" 1s equivalent to "ARAR",
except that tre third character 1s displayed in
inverse video. Sirslarly, “DDID” 1s equivalent to
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Uhat regasters/RAM nay be used 1f not handled?:
A,8,(,0[15-6}, DO, D1, P
RO, R3 untouched.
RAN storage above AvlenEnd untouched.
Expression stored 1n Avien belou Avfentnd untouched.

Special menory/pointer considerations (are pointers funny?):
If the pINX(H poll 1s 1ssued while an output field 1s
pending (that 1s, the expression has already been
executed, but output not conpleted), the nerory below
AvilenErd contains the expression, and nay not be
altered.

Envisioned application(s):
Conplex IMAGE fields.
Sone nore are listed 1n NOTE, above.
History:
Date Progranner Hodification

12/08/82 B Docunentation

17.22  plfcpw - Morking on conplex inage field
Category: POLL File: MBRUSG::NS

Name: (S) pIficpu - Uorking on conplex inage field
Type: fPOLL

Purpose:
Alert NATH RON to work on conplex field. ,

Should poll be "Handled” {return uith XW=0)7:
No.

Neaning of “Handling” Poll (uhat does code do 1f handled?):
Conplex expression was evaluated, real or imaginary

part has been put on stack, ready for formatted out-
put.
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Entryt:ondnxons for handler (registers, ST, RAM, etc.):
arry s

B[R] = Poll nunber.

NE)( node,

IIO(R) address of nuneric deliniter (in BIdING token
strean) which caused the poll.
R3(A)=Progran Counter

Nornal exit conditions from handler if handled (ST, RAf,
re?nters, etc.):
h1s poll can only be handled by the RMATH ROM. 1t
cannot exit through the poll routines with XH=0;
it can only exit by junping to USarOS5.
HEX node.
R(W)=nuneric expression (either the real or 1maginary
part, as appropriate)
D1 points to AvfenEnd-16.
R registers untouched.

registers, etc.):

Nornal exat conditions fron handler 1f not handled (ST, RRR,
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registers, etc.):
HEX node.
xn=0, .

Nornal exit conditions frow handler 1f not handled (ST, RAR,

registers, etc.):
HEX node.
XA=1,

Rvailable subroutine levels:
5
khat regxster:/RRl‘l nay be used 1f handled?:
-D, DO, D1, P, RO-R4, all scratch RAMN.

Uhat registers/RAM nay be used 1f not handled?:
R-D, DO, D1, P, RO-R4, all scratch RRH.

Envisioned application(s):
Sonebody”s got to knou hou to copy out a file uith a
crazy copycode like 8.

History:
Date Progranner Nodification
08/01/83 Hn Added docunentation

17.24 pHCRD ~ Card Nrite Poll
Category: POLL File: MN&ECD::AS
Nare: (S) pHCRD - Card Urite Poll
Type: FPOLL
Purpose:

Allou processing before writing out a card track,

Should poll be “Handled" (return uith ¥#=0)7:
If polling should terninate, then poll should be
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" Category: POLL File: NNACD::NMS

Nane:(S) pHCRDE - Poll To Mrite Copycode 8 File To Card

Type: POLL

Purpose:
fllow handler to copy a file uith copycode of 8 out to
ca

Should poll be “Handled” (return with Xn=0)?:
Yes, if you do the copy.

Reaning of 'Handhng Poll (uhat does code do if handled?):
The copy has been perfornied. The WHOLE thing..
prompting, uriting, verifying, etc. The copy codu
u1ll perforn a normal exat. If poll is not handled,
copy tode perforns an eror exit.

Entry conditions for handler (registers, ST, RAN, etc.):
Carry set on entry.
B{R} = Poll nunber,
NEK node.

Card header buffer (ID=bCARD) has beén allocated and
set up (as per FILCRO header) with:

Nane

Filetype

Creation date

Subfornat and tracki.
R1[R] points at start of file header.
R2[A) points at card header I/Obuffer (past header).
A{3-0) contains filetype.

Nortal exit conditions from handler if handled (ST, RAM,
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HEX node.
xhay,
R registers untouched.
Available subroutine levels:
7 (junk the tuo poll levels, and junp to USnm0S)
NOTE: ’
This poll can only be handled by the MATH RON, as
part of conplex inage field execution,
What registers/RAN nay be used if handled?:
R,B,C,0,D0,D1,P,RO(15-5),R1,R2,R3(9-5),R4
RO(R) should not be used
R3(R) should not be used
What registers/RAfl nay be used if not handled?:
#,B,C,0{15-5],D0,D1,P,R1,R2,R4
Special nenory/pointer considerations (are pointers fumny?):
At the tine of the poll, Avllen 1s not used to store
anything. If the poll 1s handled properly, the
expression for output resides at AvienEnd-16.
Envisioned application(s):
MATH ROM conplex field output. Only,
History:
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01/01/83 mB Inplenented, docunented.
17.23  pHCRD8 - Poll To Hrite Copycode 8 File To Card
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handled.

fleaning of "Handling” Poll (uhat does code do if handled?):
Code does nothing different 1f poll 1s handled.
Handling merely terminates polling, which is probably
the desired result.

Entry conditions for handler {registers, ST, RAf, etc.):
We are about to prompt for a card.
Carry set on entry.
B[A] = Poll nunber.
HEX node.
P=0.
R1-R2 set up as FILCRD docunentation explains.
The BCARD buffer contains the card header.

Normal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

HEX node.

Xn=0,

Card header nodified as desired.

Norral exat conditions fron handler if not handled (ST, RRH,

registers, etc.):
HEX node.
xf=t,
Card header nodified if desired.

Available subroutine levels:
2

NOTE:
If you nodify the card header, you nust reconpute the
card header checksun, or you uill never be able to
read back the card you have uritten,

What reglsten/RRn nay be used 1f handled?:
R-D, D0, D1, P, RO, R3, R4, all scratch RAA.

What regnters/RRﬂ nay be used 1f not handled?:
, B[5-18), DO, D1, P, RO, R3, R4, all scratch RAN.

Envisioned application(s):
Setting up card header for partial card fecovery.
It is highly doubtful whether partial card recovery
can be done, but this 1s the hook which allous you to
try 1t.  The docunentation for FNDPRT explains the
neaning of the partial card recovery information
fields. Good luck.

History:
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Date Programmer Rodification

08/01/83 Added docunentation

17.25 pRCRD - Poll After Reading Card.

Category: POLL File: MMNXCD::NS

Nane:(S) pRCRD - Poll Rfter Reading Card.
Type: FPOLL

Purpose:
Poll after each card track is read.

Should poll be “"Handled" (return with Xn=0)?:
If it 1s desired to terminate polling, yes.

Heaning of “Handling" Poll (what does code do 1f handled?):
Code doesn’t do anything different 1f poll 1s handled.
Handling sinply stops polling, uhich may be desiratile.

Entry conditions for handler (registere, ST, RAM, etc.):
Carry set on entry.
B[R] 2 Poll nunber.
HEX nmode.
P=0.
R1, R2 as defined in CROFIL header.
bCARD buffer contains header of card just read in.
Code has just read 2 track and 1s about put up a
“trk <nnn> done" nessage.

Nornal ex1t conditions fron handler if handled (ST, RAM,
registers, etc.):

HEX node.

XNn=0.

Nornal exit conditions from handler 1f not handled (ST, RAM,
registers, etc.):

HEX node.

XH=1.
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Nane: (S) pCRDAB - ABORT Card Read Poll
Type: fPOLL

Purpose:
Poll upon RTTN-key or timeout abart of card read
operation.

Should poll be “*Handled" (return with XK=0)?:
Yes, if...

Meaning of "Handling" Poll (what does code do if handled?):
handler has cleanly terninated card read operation.
This neans collapsing the file to the proper size
(uhich nay be zero). If poll 1s handled, card reader
code does not collapse file.

Entry conditions for handler (registers, ST, RAH, etc.):
Carry set on entry,
B[R] = Poll nunber.
HEX rmode.
P=0.
R1 and RZ have neaning as explained in CROFIL header,

Normal exit conditions fron handler if handled (ST, RAM,
registers, etc.):

HEX node.

Xn=0,

Normal exit conditions fron handler if not handled (ST, RAM,
registers, etc.):

HEX node.

=1,

fvailable subroutine levels:
3
What ngnters/lmn nay be used 1f handled?:
. 01, P, RO-R4, all scratch RAN.

What registers/RAN nay be used 1f not handled?:
-C, 0[15-5] DO, D1, P, RO, R3, R4, all scratch RAN,

Special nemory/pointer considerations (are pointers funny?):
There 18 no available menory.

Envisioned application(s):
This is a chance to do partial card recovery with all
that neat infornation saved during the pRCRD poll.
See that documentation for appropriate caveats.
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fvailable subroutine levels:
3

What registers/RfiN nay be used if handled?:
8-D, R4,

3 ¥ » .

f11 scratch RAN.

What registers/RAN nay be used if not haﬂdled"
3 €{5-15], 00, D1, P, RO, R3,
Rll scratch RAN,

Special nenory/pointer considerations (are pointers funny?):
There is no available nemory.

Envisioned application(s):
This is supposed to be the hook to allow partial card
recovery. I am skeptical, but I’1l keep 1t to nyself.
If the card uas uritten by sonebody uho knous hou to
do partial card recovery, the header uill contain data
necessary to perforn recovery. This poll is an
opportunity to take the data and stuff it sonewhere
useful, One recovery schene uhich worked very well
is the past uas storing the data in the space to be
occupied by adjacent tracks IF the adjacent track has
not been read yet. The flau 1n this 1s what happens 1f
that data 1s nunched by an unsuccessful read in the
adjacent track. The data 1s lost. So what to do?
faybe create an 1/0 buffer to hold the data. Of course
that buffer had better be around before the read is
initiated, sinck the read code sucks up all available
nenory to nake roon for the biggest card set possitle.

Good luck.
History:
Date Progranner Nodafication
osp1/8 W Rdded docunentation

17.26  pCRDAB - RABORT Card Read Poll
Category: POLL File: NN3CD::NS
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History:
Date Programer Nodification
08/01/83 W0 fidded docunentation

17.27 pCONFG - Configuration Poll
Category: POLL File: NNACNF::NS

Hane: (S) pLOMG - Configuration Poll
Type: FPOLL

Purpose:
Poll at termination of configuration to allou:
1)} Claimng of I/0 buffers.
2) Changing configuration of nachine,

Should poll be "Handled" (return mith Xh=0)?:
Yes, but ONLY IF reconfiguration 1s desired,

Neaning of “Handling" Poll (uhat does code do 1f handled?):
Calling code junps to beginning of configuration code
and reconfigures the systen,

Entry conditions for handler (regnters ST, RAN, etc.):
Carry set.
B[A} = Poll runber.
HEX mode.
P=0,

Normal exit conditions fron handler 1f handled (SI RAN,
registers, etc.):

HEX mode.

XMn=0.

Hornal exat conditions from handler 1f not handled (ST, RAN,
reqasters, etc.):
- HEX mode,
=1,
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Available subroutine levels:
--fPOLL handler is tuo levels deeper than caller--
LEXBUF (fron uhere pCONf 18 1nvoked) saves ] stack
levels. A responder nay use UP T0 3 levels

NOTE:
"Handling" the poll (returming with KN=0) 1s very
serious business. It neans that you want the machine
reconfigured. Lazy uriters of poll handlers who fail
to RTNSKN uhen they should can hang the machine 1n
CONFIGURRTION forever.

--SCRATCH RAN TO CONSIDER BELOM:--
~-STHT/FN Scratch, SCRICH, SNAPBF, TRFNGF, LDCSPC,--
-~ LEXPTR, -~ <

What registers/RRN nay be used 1f handled?:
ALl CPU registers.
All scratch RAN (I think).

Hhat registers/RAN nay be used 1f not handled?:
ALl CPU registers except D[R).
All scratch RAN (I think).

Special nenory/pointer considerations (are pointers funny?):
flay be 1n CALC node.

Envisioned application(s):
Three nain ones: 1) claining I/0 buffers, 2) creating
1/0 buffers, and J) changing configuration,

1) Claining: This 1s the time to reclain I/0 buffers to
keep then from being deleted. Just before this
poll, all I/0 buffers are narked for deletion. To
keep your 1/0 buffers fron being deleted, you need
to perforn an I/ORES on those you want to keep.
[Narking/unmarking for deletion consists of
clearing/setting (respectively) the upper bit of
the buffer ID number. Until the buffer is restored
(unnarked), it will not be found with I/OFND
because 1t uill have a different number,]

2

Creating: This may be the tire to create needed
I/0 buffers. Or you may have done 1t at wakeup
tine. Or naybe sone other tine. But naybe here.

3

Changing: There are certain ways sof tuare can change
the configuration of the machine; specifically by
doing FREE or CLRIN port. Sanple situation: a
plug-in nay contain a ROM uith a RAM intended only
for the ROA’s use. When polled at configuration
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Entry conditions for handler (reqisters, ST, RAM, etc.):
Carry set.
B{R] = Poll nunber.
HEX rode.
P=0.

Nornal exat conditions from handler if handled (ST, RAN,
registers, etc.}:

HEX node,

Xn=0,

RO[B] contains keyM (physical keycode).

Nornal exit conditions fron handler if not handled (ST, RAN,
registers, etc.):

HEX rnode.

Xn=1,

Available subroutine levels:
2

NOTE:
We are just entering KEYRD uhen this poll occurs.

This 15 the time to press a key. The tine to provide
a definition for a pressed key is the pKYDF poll.

What registers/RAN nay be used 1f handled?:

SCRTCH RAN,

What registers/RAN nay be used 1f not handled?:
A-C, D[15-5) 00, D1, P, RO, RI
SCRTCH RAN.

Special nemory/pointer considerations (are pointers funny?):
fay be in CALC node.

Envisioned application(s):
External keyboard controller or renote keyboard.
The poll handler nay take over uaiting for a key to
go doun if appropriate.

History:
Date flodification
05/19/83 WA Added documentation

12-73

HP-71 Softuare IDS - Entry Point and Poll Interfaces
Poll Interface Descriptions

tine, the ROM exanines the RAN table and deternines
that the RAR living in the same plug-1n 1s
configured as systen RAN. The RGN then perforns all
the trappings of FREEPORT except the configuration.
It then 1indicates that the poll has been handled,
and the code reconfigures the systen. When this
poll happens again (as 1t inevitably will), the ROM
u1ll see that its conpanion RAN is configured as
IRAN, and w1ll not repeat this monkey business.

History:

Date Progranner Modification
8;;;;;;5 v_m Added documentation
07/05/83 Jp Added stack Jevel usage

17.28 pHNTKY - Poll Unhen Waiting For Key
Category: POLL File: NNSED::NS
. ’
Nanme:(S) pNTKY - Poll When Waiting For Key
Type: FPOLL
Purpose:

Allou LEXFILE to circunvent waiting for and fetching
ket# in KEYRD.

Should poll be “Handled" (return uith XN=0)?:
Yes, 1f LEXFILE uishes to "press” a key.

Heaning of "Handling” Pell (uhat does code do 1f Randled?):
Lexfile is "press”ing a key. If poll 1s handled,
KEYRD goes on to process key returned by this poll.

If poll 1s not handled, KEYRD will look for reppating
keys, Seeing none, KEYRD uill pep,the next keyld from
the keybuffer or, 1f buffer 15 -enpty, wait untal a key
is hit and then process 1t.
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17.23  pKYDF -~ Poll To Define Key

Category: POLL File: MNNXED::NS
Name:(S) pKYDF - Poll To Define Key
Type: FPOLL
Purpose:

Allow LEXFILE to define action/definition of a key.

Should poll be “"Handled" (returmn with Xn=0)7:
Yes, 1f you want to define or act on the key.

Heaning of "Handling” Poll (what does code do if handled?):
LEXFILE 15 either deFining or otheruise acting on key.
Defining (returning with 50=1) mesns that the LEXFILE

1s returning a definition to whonever called KEYRD
(CHEDIT, CALC node editor, or whoever).

Acting on (returning with $0=0) neans that the LEXFILE
is using the key 1n sone uay (such as toggling a
flag or 1gnoring) and KEYRD should not return a
definition to the caller, but should instead get the
next key to process.

Entry conditions for handler (registers, ST, RAM, ete.):
Carry set,
B[R] = Poll nunber,
HEX node,
P=0,
RO[A]=keycode (fron keycode nap),
RO{9-5]=keyH (physical keycode).

Normal exit conditions from handler 1f handled (ST, RAN,
registers, etc.):

HEX node.

XN=0.

If handled but not returning a definition {"acting on”
a key): $0=0,

If returning a definition:
.o 30st,

Definition pointer 1n DEFADR (1n RAM) as follows:
DEFADR: Length of string 1n bytes (2 nibs).
DEFADR+2: Key type (1 mib).

0 = Single ASCII character. Incliudes
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control chars 0-31, which may cause

sone action by caller.
1 = RSCIT control char + #40. This is
a character in the range 0-31 which
18 to be interpreted strictly as a
character, not as special action keys
(cursor-right, etc.). To return
char #01, DEFADR should point at #41
byte, etc.
User defined key--terminating.
User defined key--non-terminating.
User defined key--inmed execute,
= LEX table entry, uith lower 3 bits

as follous:

Q: Parentheses needed.

1: Trailing space needed.

2: Leading space needed.
DEFADR+3: Rddress of text.

"muuan

o mr

Nornal exit conditions fron handler if not handled (ST, RAM,
registers, etc.):

HEX rode.

XNt

Rvailable subroutine levels:
2

What registers/RAN nay be used if handled?:
A-b, DO, Dt, P, RO, R3.
SCRTCH RAN.

What registers/RAN nay be used if not handled?:
A-C, D[15-5) DO, Dt, P, R3.
SCRTCH RAN,

Special nenory/pointer considerations (are pointers funny?):
May be 1n CALC node.

Envisioned application(s):
Redefine keyboard.

One interesting application: Stuff funny keyk in
keybuffer (perhaps at pSREQ) and define it here.

History:
Date Progranmer fodification
05/19/83  Wn Added docunentation
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17,31 pNNLP - Poll on entry to nain loop
Category: POLL File: SBADVR::NS

Nane: (S) pANLP - Poll on entry to main loop
Type: FPOLL

Purpose:
Poll on entry to main loop.

Should poll be “Handled" (return with Xn=0)7:
NO!'! NEVER!'! Take over, yes. Handle, no.

ﬂeam'n; of “Handling” Poll (uhat does code do if handled?):
N/A

Entry conditions for handler (registers, ST, RAM, etc.):
Carry set,
B{R] = Poll nunber = pANLP,
HEX node.
P,

Normal exit conditions from handler if handled (ST, RAN,
registers, etc.):
H/A

Normal exat conditions fron handler if not handled (ST, RAM,
registers, etc.):
X node,
=1,

fvailable subroutine levels:

[ .
NOTE: .
fachine 1s entering an idle state. This is a good tine
to take over. This poll is one of the very first
things done on entry to nain loop. MWe have not done
display scrolling, auto lineM, collapsing stmt buffer,
checking for CALC node, etc.

What registers/RAN nay be used if handled?:
N/R
What registers/RAN nay be used if not handled?:
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17.20  pCLDST - Coldstart poll
Category: POLL File: SBSDVR::NS

Mane:(S) pCLDST - Coldstart poll
Type: FPOLL

Purpose:
Allous nodule to gain control at Coldstart

Should poll be "Handled” (return with XN=0)?: Mo

Entry conditions for handler (registers, ST, RAN, etc.):
B(R) = Poll number.
HEX node.
P=0,

Kornal exit conditions fron handler if not handled (ST, RAM,
registers, etc.):

HEX mode.

Xh=t, .

Available subroutine levels: §

What registers/RAN nay be used if not handled?:
Hothing natters except D(R)

Envisioned application(s):
Operating systen take overs.
Initialization of buffers, RAN, etc.

History:
Date Programmer flodification
07/15/82 B.S. Added docunentation
10/17/83  B.S. Updated docunentation
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All CPYU registers except D[A).
A1l scratch RAM.

Special neriory/pointer considerations (are pointers funny?):
Aay be in CALC rode. The routine FCALC? will RTNSC
if we are in CALL node without using D[A).

Envisioned application(s):
Taking over, maybe?

History:
Date Progranner flodification
03/23/83 wn fidded docunentation

17.32  pPUROF - Poll when powering off
Category: POLL File: SBSDVR::nS

Nane: (S) pPHROF - Poll when pouering of f
Type: FPOLL

Purpose:
Poll on entry to deep sleep.

Should poll be “Handled” (return with XM=0)?:
No.

Heamn; of “Handling” Poll (uhat does code do if handled?):
N/

Entry conditions for handler (registers, ST, R§N, ete.):
Carry set.
B[A] = Poll nunber = pPUROF
HEX node.
P=0,
f1PUDN set iff deepsleep was called from PURDFF.

Nornal exit conditions fron handler if handled (ST, RAN,
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registers, etc.):
/R

Normal exit conditions fron handler 1f not handled (ST, RAM,
registers, etc.):
X n
m=1,

Available subroutine levels: 3

NOTE:
The Flag fIPUDN indicates that the machine was called
fron PURDFF, as opposed to CALC mode, programnatic BYE,
or sonebody else.

This is a good time to take over.
Hhat r;guttrtliﬁﬂ nay be used if handled?:
W/R

What registers/RAN nay be used 1f not handled?:
All CPU reqisters except D[R).
All scratch RAN.

Special merory/pointer considerations (are pointers funny?):
fay be 1n CALC rode.

Envisioned application(s):
Sone sort of takeover on shutdoun.

Pocket secratary processing alarms at shutdown.
Suggested nethod if an alarn is due and you want to
process it at pouer-off:
Schedule imediate uakeup through external alarn.
Create external command buffer at uakeup poll using
the pocket secretary’s handy ACKNOWLEDGE keyuord.

History:
Date Programier Modification
03/24/8) Nn Rdded docunentation
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NOTE:

The flag fIPUDN indicates that the machine was called
fron PHROFF, as opposed to CALC node, progranmatic BYE,
or sonebody else. The importance of this 13 that on
return fron DSLEEP, PWROFF u1ll recognize and process
an external command buffer. Nobody else will. So if
you uish to create a connand buffer to be executed,
f1PUDN 1ndicates whether or not it uill be 1gnored.

The external command buffer nas deallocated before the
uakeup polls. If 1t currently exists, it neans that a
poll handler has created 1t. Think real hard about
hou badly you want to wipe out somebody else’s command.
On the other hand, sone externally inplenented sort of
STARTUP may grab this buffer every tine. Such are the
dangers in this zoo. I guess this means not to assune
that creating this buf fer guarantees that it will be
used.

E
-

registers/RAN nay be used if handled?:
N/R

Hhat registers/RAN nay be used if not handled?:
Rll registers except D[R].
All scratch RAN,

Special nenory/pointer considerations (are pointers funny?):
ftay be in CALC node.

Envisioned application(s):
Rllouing non-ATTN, non-ON-TINER to auake machine.

History:
Date Progranner Modification
03/24/83 NM Added docunentation

17.34  pDSHKY - Poll if machine uants to wake up
Category: PULL File: SBADVR::MS
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12,33 pDSUNK - Poll to auake nachine u/o key
Category: POLL File: SB&DVR::MmS

Nane:(S) pDSUNK - Poll to auake machine wfo key
Type: FPOLL

Purpose:
Poll if nachine auoke without RTTN being hit or
0N TINER going off.

Should poll be “Handled (return with Xit=0)?:
No. I don't think so.

Nnnin’ of "Handling” Poll (what does code do 1f handled?):
Y]

Entry conditions for handler (registers, ST, RAM, etc.):
Carry set.

B[R] = Poll number,

HEX mode.

p=0.

Normal exit conditions from handler if handled (ST, AN,
registers, etc.):
W/A

Nornal exit conditions from handler if not handled (ST, RAM,
registers, etc.):

HEX mode.

mn=1,

If f1TNOF is cleared during this poll, the machine will
uake up AND uill circumvent password processing
(askang for password if one exists). If you wish to
wake up the machine this way but not give control to
the user, setting FINKOF will force machine back to
sleep as soon as it hits the main loop. This is a
Hay to uake up to process alarns and then return to

sleep.

If ATNFLG 13 set during this poll, the machine w11l
continue as though ATTH had been hit... uake up,
perforn password processing, etc.

Rvailable subroutine levels: 3
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Nane:(S) pDSHKY -~ Poll if nachine wants to wake up
Type: FPOLL

Purpose:
Poll if we are going to uake up because:
ATTN key uas hit.
ON TINER went off.
Responder to pDSHNK told us to wake up.

Should poll be "Handled" (return with XN=0)?:
No.

numn? of "Handling” Poll (what does code do if handled?):
N/R

Entry conditions for handler (registers, ST, RAM, etc.):
Carry set.
B[R] = Poll nunber.
HEX node.
P=0.

Nornal exat conditions from handler 1f handled (ST, RAN,
registers, etc.):
N/R

Normal exit conditions fron handler 1f not handled (ST, RAM,
registers, etc.):
HEX node.
Xn=1,
If f1TNGF cleared, we will wake up without password
processing.

fivailable subroutine levels: 3

WOTE:
At this point, we are comnitted to trying to wake up
nachine. If, houever, f1INOF 1s set on termination of
this poll (1t nay or may not be set before poll), ue
uill go through passuord processing... soliciting »
passuord fron the user if the nachine has been locked,

The fIALRM flag (ALARM annunciator) was cleared just
before the poll. This 1s the tine to set the flag if
that annunciator should be on.

The flag fIPUDN 1ndicates that the wachine was called
fron PUROFF, as opposed to CALC node, progranmatic BYE,
or sonebody else. The inportance of this 1s that on
return fron DSLEEP, PUROFF u1ll recognize and process
an external connand buffer. Nobody else will. So if
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you uish to create a connand buffer to be executed,
FIPUDN indicates whether or not 1t will be ignored.

The external connand buffer was deallocated before the
uskeup polls. If 1t currently exists, 1t neans that a
poll handler has created it. Think real hard about

hou badly you want to uipe out sonebody else’s cormand.

On the other hand, sone externally implenented sort of
STARTUP may grab this buffer every time. Such are the
dangers 1n this zo0. I guess this means not to assume
that creating this buffer guarantees that it will be
used.

What rrxinen/RMl nay be used if handled?:
N/l .

What registers/RAN nay be used if not handled?:
fill CPU registers except D[R].
fill scratch RAN,

Special nenory/pointer considerations (are pointers funny?):
Hay be in CALC node.

Envisioned application(s):
Takeover ROM at pouerup.

Alarn processing.

Ristory:
Date Progranner flodification
10/25/83 W Updated docunentation
17.35 pSREQ - Service Request poll
Category: POLL File: SB&DVR::MS

Mare:(S) pSREQ - Service Request poll
Type: FPOLL
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your service request) and for setting up to take over
the nachine (such as setting a flag which tells you to
grab the exception poll or the deepsleep poll).

What r;gnten/kﬁﬂ nay be used 1f handled?:
H/R

Uhat registers/RAN may be used 1f not handled?:
A-C, D[15-5], DO, D1, P, ST.
First 32 rabbles at. SCRICH.
SCREXO, SCREX1, SCREX2, SCREX3.

Special nenory/pointer considerations {are pointers fuany?):
We could be in CALC node.

Envisioned application(s):
Scheduling external alarns though the clock systen is
one very important application. If a few sinple rules
are folloued when dealing with the clock systen,
everything should work just fine:

Rule #1: If the current external alarn is past due
(before current tine), you nay schedule an
external alarn,

Rule H2: If the current external alarm is not past
due, you nay only schedule an external alarn
1f a) your alarn is not past due, and b) it
occurs before the currently scheduled
external alarn,

Rule #3: You can tell if one of your alarms is
pending by comparing 1t to the current tine.
Do not count on the current value in the
external alarn slot being yours... sonebody
nay have folloued rule #2 and junped in
ahead of you.

Another application: Remote Keyboard. Presunably your
code 1s associated uith sone harduare (an HPIL nailbox,
naybe) uhich has exerted a service request because of a
renote keyboard, Take this poll as an opportunity to
stuff a key® in the keybuffer. If 1t 1s not a keyd
uhich can be understood by the nachine, you can define
it by handling the hey definition poll.

History:
Date Progranser Hodafication
03/23/83 Nn Added docunentation
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Purpose:
Allow LEXFILE processing when a harduare service
request is exerted.

Should poll be "Handled" (return with XN=0)?:
NO'!  NEVER'!

llunin7 of "Handling" Poll (uhat does code do if handled?):
N/R ’

Entry conditions for handler (registers, ST, RAM, etc.):
Carry set,
B[R} = pSREQ.
HEX node.
P=0

lel']R!I flag is set if machine is 1n main loop
{dormant). -

Nornal exit conditions fron handler if handled (ST, RAM,
registers, etc.)s
N/R

Mormal exit condrtions fron hamdler if not handled (ST, RAf,
registers, etc.):’

HEX node.

Xn=1.

Rvailable subroutine levelt:.
2

NOTE:
O[R], and RO-RA nust be preserved.

A copy ef -the user's status bits as they exasted on
entry te CKSREQ exists at DSPSTA {the I nibbles used
by display routines to save statug bits). Do not
destroy this copy; 1t is needed so ST can be: restored
after the poll. . .

The available scratch RAAl is, convéniently, just enough
to use the clock systen safely. You can save RO and RY
at SCRTEN, D{A) at SCREXO, and subroutine levels in
SCREX1, SCREX2, SCREX). i
This poll IS NOT a tipe to take aver the machime. It
nay occur during display delay, pcogram execution,
character editing, wait, etc. This poll IS a tine for
handling service requests non-disguptively (such as
scheduling an alarn, doing a beep, setting the
exception flag, or anything else which does not disrupt
the flow of whatever was going on when you generated
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17.36 pVERS - VERS Statenent Extension Poll
Category: POLL File: SB&FCN::BS

Name: (S} pVERS - VER$ Statement Extension Poll
Type: FPOLL

Purpose:
Allows a lex file to shou its presence and revision
code.

Should poll be "Handled" (return uith XM=0)?:
Ho!t!

Neaning of "Handling" Poll (uhat does code do 1f handled?):
Not applicable

Entry conditions for handler (registers, ST, RAM, etc.):
B{A} = Poll nunber,
R2= (RVMENS)
RI=Stack pointer
HEX rode,
P=0,

Normal exit cundxu'o[u fron handler if handled (ST, RAN,
registers, etc.):
Wot applicable

Normal exit conditions from handler if not handled (ST, RAN,
regigters, etc.):

HEX node.

XR=1,

R2=(AVNENS) . -~ ’

R3=New Stack pointer

Error exit conditions fron handler (POLL only):
Not appliceble

Available subroutine levels:
2
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What registers/RAN may be used 1f handled?: Not applicable
Mot applicable.
Special nerory/pointer considerations (are pointers funny?):

What registers/RAN nay be used if not handled?: Nornal nerory configuration
A-C, D[15-5} DO, D1, P
NOTE: D[R] is sacred in FPOLL!! Envisioned application(s):
R1 and R4. function scratch 1s available 1n the Extend PRINT/PLIST to handle unk
unlikely event 1t 1t needed. ' destination devices {specifically HPIL devices) | .
What registers/RAN nay be used 1f error exat (POLL only)?: History: ’
Not applicable
Date Progranner Nodification
Special menory/pointer considerations (are ponters funny?): | T R
This occurs during expression execute so keep 1n Hind 11/09/82 N.1. Rdded docunentation
the rules of that gane. 10/17/83 8.8, Updated docunentation
Envisioned application(s):
The poll handler is expected to add onto the string
"being built on the stack. The stack pointer 1s kept
1n R3 and nust be decrenented to point to the new
end of the string. Rvailable nenory should be checked
by conparing against the AVAENS (uhich resides in R2).
The string added should have a leading blank followed
by a short (73-5 characters) nane describing the lex 17.38  pPRTCL - PRINT class statement handler poll
file and optionally followed by a colon and @ revision
code, The revision code will usually be just a digit Category: POLL file: SBAIO::MS
but & nore conplicated code nay be required for a
nulti-chip ROM.
History: Nare: (S) pPRTCL - PRINT class statement handler poll
Date Progranner Type: PoLL
06/08/8) 8.s. Rdded docunentation. Purpose:
Set up a handler for a statenent type not recognized
by the nainfrane.
Should poll be “Handled” (returm with Xn=0)7:
Yes
Meaning of “Handling" Poll (uhat does code do if handled?):
The statenent type has been recognized and statenent
scratch has been set up 1n accordance with CKINFD
17.37  pPRTIS - PRINTER IS handler poll specifications for the specified type of statement.
Category: POLL File: $§B&IO::NS Entry conditions for handler (registers, ST, RAM, etc.):
Carry clear
B[A) = Poll nunber.
HEX node.
Nane:(S) pPRTIS - PRINTER IS handler poll First nib of STATRO is statement type
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Type: PoLL P=0,
Purpose: Nornal exit conditions fron handler if handled (ST, RAN,
Set up for the PRINT statement and return the address registers, etc.):
of a handler for the print itens. Carry clear
HEX node.

Should poll be “Handled" (return with XM=0)?: Xn=0,
YES STHTRO, STHTR1 set according to CKINFO specifications

Neaning of “Handling" Poll (uhat does code do if handled?): Nornal exit conditions fron handler if not handled (ST, RAM,
A handler for the PRINT statement has been provided and registers, etc.);
its address returmed. Carry clear
HEX node.
Entry conditions for handler (registers, ST, RAM, etc.): ®n=1,
Carry clear
8[R} = Poll nunber. Error exit conditions Fron handler (POLL only):
HEX node. Not applicable

} Available subroutine levels:
Nornal exit conditions from handler if handled (ST, RAN, 4
registers, etc.):

Carry clear NOTE:
R(A) is the address of the PRINT handler Function scratch is available
HEX node. SCRTCH, SNAPBF, TRFMBF, LDCSPC
xn=0,
Hhat registers/RAN nay be used if handled?:
Mornal exit conditions fron handler if not handled (ST, RAM, Statenent scratch should be set by poll handler
registers, etc.): R-D, DO, P N
Carry clear (POLL only).
HEX mode. What registers/AAN nay be used if not handled?: ¥,
Xn=1, R-D, D0, D1, P .
Error exit conditions fron handler (POLL only): What registers/RAN nay be used 1f error exit?:
Not applicable Not applicable
Available subroutine levels: Special nenory/pornter considerations (are pointers funny?):
4 No special conciderations
NOTE: Envisioned application(s): )
This poll is issued in the CKINFD routine which is in Allous adding néeu keywords in the sare class as DISP
the process of setting up statement scratch to handle and PRINT,
& PRINT/PLIST statenents output.
History: ,
Mhat regqisters/RAN nay be used i1f handled?: :
flust not alter D1 or any status bats or any R registers Date Progranner Bodification
function scrateh is avarlable T el
11/09/82  W.1. Added docunentation i
What registers/RAN nay be used 1f not handled?: 10/18/83  B.S. Updated documentation :
-0, 09, D1, P ;f
: What registers/RAN nay be used if error exit (POLL only)?: . ‘
Ay
17-88 17-90 ' ‘j)

Rpe—— i
N ~\




HP-71 Softuare IDS - Entry Point and Poll Interfaces
Poll Interface Descriptions

17.39  pRONBF - \lrite Current Sector, Read Next Sector
Category: POLL File: SCADAT::NS

Mare: (S) pRONBF - lrite Current Sector, Read Next Sector
Type: FPOLL

Purpose:
Using the FIB, urite current file I/0 buffer to
where it cane from 1n a nass menory device, and read in
next sector to the file I/0 buffer.

There are total of 3 polls can be used to read/urite a

sector betueen a nass nenory device and 1/0 buffer:

1. pRONBF - Writes buffer out to curreat sector and read
1n next sector. If buffer content has not
been altered, just read in next sector.

2. pROCBF - Reads 1n current sector fron nass memory
device to the I/0 buffer. This poll does
not care about the content currently in the
1/0 buffer.

3. pURCBF - Writes I/0 buffer to current sector in the
nass nenory device.

Should poll be “Handled" {return uith XN=0)?:Yes

Reaning of "Handling" Poll (what does code do 1f handled?):
As specified above.

Entry conditions for handler (registers, ST, RAN, etc.):
BIA) = Poll nunber,
HEX node.
P=0,
STATDY contains the FIB entry address of the file

Norral exit conditions from handler 1f handled (ST, RAN,
registers, etc.):
Larry clear.
HEX node.
%1=0.
Current position in FIB is set to start of next sector.
File access nib in FIB 15 set to zero.
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file 1s 8.
Should poll be "Handled" (return mith KM=0)?:Yes

Heaning of "Handling" Poll (uhat does code do 1f handled?):
Conplete the execution of RERD # statement.

Entry conditions for handler (registers, ST, RAN, etc.):
B[R] = Poll nunber.
HEX mode.

D[S] = Copy code of the file.

D(R) = W of bytes to end of file

RO(R)= Current position (absolute address)

RO(15:14) = Relative position in buffer if external

R1 = Record length in bytes

CHNWSV = Channel # specified in the statennt.

STNID! = FIB entry address of the file.

{All the file related infornation can be found 1n the
FIB entry of the file)

STNIDO = Progran counter points at the sennlcolon of the

statenent.

S9 =0 1f serial access (record % not specified)
= 1 If randon access
$10 = 0 if file 1s in nainfrane RAN/RON
= 11f file 15 1n external nass nenory deivce
$11 = 0 if file is aot 1n Independent RAN
= 11f file is 1n Independent RAN

At the tine uhen this poll is issued, the READ#

already process the channel number and the record number
-1f specified.

If the record nunber has been specified, the pSRECH poll
should been 1ssued earlier so the file pointer (in the
FIB) should already pointing at the start of the record.

Hornal exit conditions from handler 1f handled (ST, RAN,
registers, etc,):
If the poll 1s handled, the handler should handle the
statenent conpletely. So the handler should directly
ex1t to NXISTR. The handler doesn’t need to worry
about the nath stack used by the POLL routine, it will
be taken cared by the run loop.

Nornal ex1t conditions from handler if not handled (ST, RAM,
registers, etc.):

Carry clear.

KEX node.

Kn=1,

Error ex1t conditions fron handler:
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This poli handler aluays call the routine SNAPRS to
restore R,D,D0,01 fron the snap save RAN before return.
So 1f the polling routine calls the SNAPSV before issuing
this poll, it can consider R,0,00,D1 will not be change
by this poll handler.

Hornal exit conditions from handler if not handled (ST, RAM,
registers, etc.):

HEX node.

Xh=1,

Error ex1t conditions from handler:
Won’t return to calling routine if error occur, direct
ex1t to BSERR routine.

Available subgoutine levels: 3

Uhat registers/RAN nay be used if handled?:
A-D, DO, D1, P, ST[0-4]
(8,C,P,ST[0-4] 1f SNAPSV been called)

Uhat registers/RAN nay be used if not handled?:
Do

Nistory:
Date Progranner Hodification
04/20/83 SC . Document

17.40  pREADN - RERDN on File of Copycode = 8
Category: POLL File: SCEDAT::nS

Nane:(S) pRERDN - RERDN on File of,Copycode = 8§’
Type: BOLL

Purpose:
Execution of READ # statenent when the copy code of the
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Carry set,
HEX node.
€[0-3) = Error nunber.

Available subroutine levels: 6

Uhat registers/RAN nay be used if handled?:
All CPU reaisters, scratch RAN, $11-0

What registers/RAN nay be used if not handled?:
, D1

What registers/RAN nay be used if error exit ?:
All CPU registers, scratch RAN, $11-0

Kistory:
Date Progranner Rodification
04/20/83 S Docunent

17.41  pEOFIL - Poll at End-of-File
Category: POLL File: SCADAT::nS

Nane:(8) pEOFIL - Poll at End-of-File
Type: FPOLL .

Purpose:
“When end of file has been reached 1n a READ W statenent,
poll to give a LEX file a chance to act before the READN
statenent would otheruise exit to error.
One possible thing an LEX f1le can do 1s (o implement
the "ON EOF GOTO/GOSUB <label>* mechanisn.

Should poil be “Handled” (return with XNa0)7:Yes

Neaning of "Handling" Poll {uhat does code do 1f handled?):
The end-of-file error has been intercepted.
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Entry conditions for handler {registers, ST, RRM, etc.):
Carry set.
B[A] = Poll number.
HEX node.
P=0,
STRID1 contains the FIB entry address of the file.
The file pointer in FIB 15 pointing at :
TEXT fi1le : End-of-file nark (FFFF?,
SDATA file: Past the last data item of the file.
DRTR file : Pointing at an end-of-file mark or past the

end of the file.

Nornal exit conditions fron handler 1f handled (ST, RANM,
registers, etc.):
If handle, the handler should never return to the polling
routine. If 1t ever returns to the polling routine, an
“End of File” uill be generated.
This poll 1s just provide a hook for an LEX file
to intercept the end-of-file error. The possible thing
an LEX file can do to ansuer this poll is to inpleitent
a "ON EOF GOTO/GOSUB <label>" type of trap.

Nornal exit conditions from handler if not handled:
HEX node.
P=0

Error exit conditions fron handler (POLL only):
HEX node.
p=0

Available subroutine levels: 6

What registers/RRN nay be used 1f handled?:
’ R11 CPU regasters, scratch RAM, ST11-0.

Hhat registers/RAN nay be used if not handled?:
ALl CPU registers, scratch RAM, ST11-0.

History:
Date Progranner fodification
04/20/83 SC Docunent
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FIB) should already pointing at the start of the record.

Nornal exit conditions fron handler 1f handled (ST, RAN,
registers, etc.):
If handled, the handler should conplete the PRINTM
statement and directly exit to MXTSIN, The math stack
uill be cleared by the run loop autonatically.

Nornal exit conditions fron handler i1f not handled (ST, RAM,
registers, etc.):

Carry clear.

HEX node.

xn=1,

Error exit conditions fron handler:
Carry set.
HEX node.
C[0-3) = Error nunber

Available subroutine levels: 6

What registers/RAN nay be used if handled?:
Al} CPU registers, scratch RAN, ST11-0

What registers/RAN nay be used if not handled?:
D1

What registers/RAN nay be used if error exit 7:
ALl CPU registers, scratch RAN, ST11-0

History:
Date Progranner Nodification
04/20/83 SC Docunent

17.43  pFIYPE - Search for file type table entry
Category: POLL File: SC&FIL::MS
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17.42  pPRINM - PRINTH on File of Copycode = &
Category: POLL File: SCADAT::NS

Nane:(S) pPRIM - PRINTM on File of Copycode = 8
Type: POLL

Purpose:
Execution of PRINT # statenent uhen the copy code of the
file is 8

Should poll be "Handled" (return with XN=0)?:Yes

Reaning of “"Handling” Poll (uhat does code do 1f handled?):
Conplete the execution of PRINT # statenent,

Entry conditions for handler (registers, ST, RAN, etc.):
B{R) = Poll nunber.
HEX node.
p=0.

O[S] = Copy code of the file.
D(R) = ¥ of bytes to end of file
RO(A)= Current position (absolute address)
RO(15:14) = Relative position in buffer if external
R1 = Record length i1n hytes
CHWASY = Channel ¥ specified in the statennt.
STNTDt = FIB entry address of the file.
(A1l the file related information can be found in the
FIB entry of the file)
STRIDO = Progran counter points at the sennicolon of the
staterent.
$9 = 0 if serial access (record ¥ not specified)
= 1 If randon access
$10 = 0 if file 1s in mainfrane RAN/RON
a1 1f file is in external mass nemory deivce
$11 = 0 if file is not 1n Independent RAR
= 1 1f file is 1n Independent RAN

fit the tine when this poll 1s 1ssued, the RERDN .
already process the channel nunber and the record nunbér
-1f specafied.

If the record nunber has been specified, the pSRECH poll

should been 1ssued earlier so the file pointer(in the
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Mane:(S) pFTYPE - Search for file type table entry
Type: POLL

Purpose:
Search file type table in LEX file for a guven file type
nunber,

Should poll be “Handled" (return with ¥N=0)?:Yes

Reaning of "Handling" Poll (what does code do if handled?):
Returns with D1 pointing to the file type table entry
that contains the file type.

Entry conditions for handler (registers, ST, RAM, etc.):
B[R] = Poll number.
HEX node.
p=

ALA] = File type

Normal exit conditions fron handler if handled (ST, RAM,
registers, etc.):

Carry clear

HEX node.

xMn=0.

D1 pts to start of the file type entry in the table

A(S) = Position of file type number within entry

(1 = first file type, etc.)
A[A] = As entry condition

Normal exit conditions fron handler if not handled (ST, RAM,
reqisters, etc.):
Carry clear
HEX mode.
xn=1,
Error exat conditions fron handler:
Carry set. .
Hex node.
Error can only happen when there is not enough nenory to
do the poll at all.,
fivailable subroutine levels: 4

What reqisters/RAN nay be used if handled?:
R-C, D1, P

What registers/RAN nay be used if not handled?:
R-C, D1, P

Uhat registers/RAM nay be used 1f error exit {POLL only)?:
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R, 01, P
Mistery:
Date Programner Modification
(;/20/;; SC Docunent

17.44  pFASCH - Search for File Type by Wane
Category: POLL File: SCRFIL::MS

Narie: (3) pFASCH - Search for File Type by Mane
Type: POLL
Purpose:
Search file type table in LEX file for a given file
type nane,
Should poll be "Handled” (return with KN=0)7:Yes
Meaning of "Handling” Poll {what does code do if handled?):
Returns the file type nurber for the unprotected forn
of the file type.
Entry conditions for handler (registers, ST, RAM, etc.):
B[R] = Poll nunber,
HEX mode.
P

R[!LOI' File type in RSCII, right justified with
leading blanks(first character in RA(B)).

Normal exit conditions from handler if handled (ST, RAM,
registers, etc.):

Carry clear

HEX node.

An=0,

A[3-0] = File type number

Nornal exit conditions fron handler if not handled (ST, RAN,
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Should poll be “Handled” (return with XN=0)?:Yes

Meaning of "Mandling" Poll (uhat does code do i1f handled?):
Set the f1ile pointer in FIB to a given record # 1n the
file.

Entry conditions for handler (registers, ST, RAM, etc.):
B{R] = Poll nunber.
HEX node.
P=0,
A[s] = copy code of the file
R{4-0) = FIB entry address of the file
SINIDY = F1B entry address of the file
Ri = Record # (first record of the file is record 0)

Normal ex1t conditions from handler if handled (ST, RAN,
registers, etc.):
Carry clear.
HEX node.
Xn=0, :
Follouing field in fIB of the file 1s updated:
.Current position set to start of the given record.
# of bytes left 1n current is set to equal to record
length,
.If the file is in external device, the file 1/0
buffer should contain the current sector.

Normal exit conditions from handler if not handled (ST, RAR,
registers, etc.):

Carry clear {POLL only).

HEX node.

Xn=1,

Error exat conditions fron handler (POLL only):
Carry set.
HEX nmode.

Rvailable subroutine levels:

Hhat registers/RAN nay be used if handled?:
A1l CPU registers
Don’t use STHIDO & STNTDY

Hhat registers/RAN may be used if not handled?:
RAll (PU registers
Don’t use STHTDO, STHTD1, R1

Hhat registers/RAN nay be used if error exit 7:
Rll CPU registers

History:
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registers, etc.):
Carry clear
HEX mode.
qn=1,

Erros exit conditions fron handler (POLL only):
Carry set,
HEX node.
Error can only happen uhen there is not enough memory to
do the poll at all. .
fivailable subroutine levels: 4

dhat reguton/ﬁﬁﬂ nay be used if handled?:
R-C, 01, P
dhat nginon/ﬁﬂn nay be used if not handled?:
a-C, D1, P

Hhat nguton/kﬂﬂ nay be used if error exit:
R-C, 01, P

History:
Date Progranmer fedification
04/20/83 SO Docunent

17.45  pSRECK - Positicm to RecH of File u/Copycode 8
Category: POLL File: SC&FIL::NS

Mane:(S) pSRECH - Position to Rech of File w/Copycode 8
Type: POLL
Py

rpose;
Set file pointer to a given record # of a file uhose
copy code 1s >z 8.
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Date Progranner Rodification

04/20/83 SC Docunent

17.46  pROCBF - Read Current Sector Fron Mass Merory
Catggory: POLL File: SC&FIL::MS

Name: (S) pROCBF - Read Current Sector Fron Mass Hemory
Type: FPOLL -

Purpose:
Using the FIB, read the current sector of a file in
the rass nenory-Hevice into the I/0 buffer that 1s
associated uith the file.

There are tota) of 3 polls can be used to read/urite a

spctor betueen a nass nemory device and 1/0 buffer:

1. pRONBF - lrite buffer out to current sector and read
in rext sector. If bduffer content has not been
altered, just read in next sector.

2. pRDTBF - Read in current eector fron nass merory device
to the 1/0 buffer. This poll doss not care
about the content currently in the 1/0 buffer.

3. pHRCBF - Urite 1/0 buffer to current sector in the rass

’ nenory device,

Should poll be “Handled" (return uith XNnw0)?:ves

Meening of “"Handling” Poll (uhat does code do if handled?):
" Read the current sector fron the nass memory device into
the 1/0 buffer of the file. 4

Entry conditions for handler (registers, ST, RANM, atc.):
B[R) = Poll nunber.
HEX node,
P=0,
STAID1 contains the FIB entry address of the file
{SNRPBF contains R, D, DO and D1 to restore on exit}
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Normal exat conditions from handler 1f handled (ST, RAM,
registers, etc.):

Carry clear

HEX node.

XN=0,

File access nib in FIB 1s set to zero.

A.D,D0,D1 restored to values from SNAPBF.

This poll handler nust aluays call the routine SNAPRS to
restore R,D,D0,D1 fron the snap save RAft before return,
So 1F the polling routane calls the SNAPSV before
issuing thas poll, it can consider R,D,00,D1 will not
be changed by this poll handler.

Norral exit conditions from handler if not handled (ST, RAN,
registers, etc.):

HEX node.

XM=t

Error exit conditions fron handler (POLL only):
Hon't return to calling routine if error occur, direct
et to BSERR routine.
Availabls subroutine levels:
k]
What registers/RAN nay be used if handled?:
A-b, Do, 01, P, ST[04
(8,C,P,ST{0-4) 1f SNAPSV uas called)
Hhat registers/RRN mdy be used 1f not handled?:
[ ]

(SNAPRS 1¢ not called)

History:
Date Progranmer Modification
04/20/8)  SC Docunent
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This poll handler must aluays call the routine SNRPRS to
restore R,D,00,D1 fron the snap save RAN before return,
So 1f the polling routine calls the SNAPSY before
1ssuing this poll, it can consider R,D,D0,Dt will not
be changed by this poll handler.

Nornal exit conditions fron handler if not handled (ST, RAM,
registers, etc.):

HEX node.

Xn=1,

Error ex1t conditions fron handler
Won"t return to calling routine if error occurs, direct
exit to BSERR routine,

Available subroutine levels:
3

dhat registers/RAN nay be used if handled?:
R-D, DO, D1, P, ST[0-4]
(B,C,P,S7{0-4] 1f SNAPSY been called)
What registers/RAM nay be used if not handled?:
DO

(SKRAPRS is not called)

History:
Date Progranner Modification
04/20/83  SC Docunent

17.48  pCRERT - Create File in External Device

Category: POLL File: SCAFIL::MS
Nane: (S} pCRERT - Create File in External Device
Type: POLL
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17.47 pHRCBF - Hrite I/0 Buffer to Mass Memory Device
Category: POLL File: SCAFIL::NS

Nane:(S) pWRCBF - Hrite 1/0 Buffer to Mass Memory Device
Type: FPOLL

Purpose:
Using the FIB, urite the file I/0 buffer to
the sector it cane fron in 2 nass merory device. Buffer
content, current position and record address are not
changed by this operation.

There are tstal of 3 polls can be used to read/urite a

sector betueen a nass memory device and 1/0 buffer:

1. pRONBF - Write buffer out to current sector and read
in next sector. If buffer coatent has not been
altered, just read in next sector.

2, pROCBF - Read in current sector from nass nemory device
to the I/0 buffer, This poll does not care
about the content currently in the I/0 buffer.

3. pURCBF - Write I/0 buffer to current sector in the nass
nenory device.

Should poll be “Handled” {return uith XR=0)?:Yes

Reaning of 'Hudl‘m?' Poll (uhat does code do if handled?):
Hrite the file I/0 buffer to the sector it cane fron in a
nass nemory device.

Entry conditions for handler (registere, ST, RAN, etc.):
B[R] = Poll nunber.
HEX nwode.
P=0,
STHTD1 contains the FIB entry address of the file
{SNAPBF contains 8,D1,00 and D1 to restore on exit)

Nornal exit conditions from handler 1f handled (ST, RAM,
registers, etc.):
Carry clear (POLL only).
X node.
Xn=0,
File access nib in FIB 15 set to zero.
R,D,00,01 restored to value fron SANPBF,
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Purpose:
Create a file 1n an external devics
This poll handles files of all copy codes except
copy code 8.

Should poll be “"Handled" (return uith XN=0)7: Yes

Neaning of "Handling” Poll (uhat does code do if handled?):
Create a file in an external nass nemory device

Entry conditions for handler (registers, ST, RAM, etc.):
B[8) = Poll nunber.
HEX node.
P=0,

D(X) = Device address

= Device type
STHTRO = First 8 chars of the file nane
STHTR1(3,0) = Last 2 chars of the file nane
STHTR1(6,5) = Offset to data (fron file type table)
STATR1(9,7) = Device address
STRTR1(13,10) = File type
STHTR1(14) = Create code (can not be 8)

R2(R) = Firet paraneter for CRERTE:

Create Format Heaning of this paraneter
code Inplied

] Executable Data length in nibs

1 DATA(fax length} Nurber of records

2 SDRTA(41C data) Nusber of registers

q LIF1 type File length in bytes

(vbl len record)
R3(R) = Second paraneter for CRERTE:

Create Format fleaning of this parameter
code Inplied

(] Executable (ignored)

1 DRTA(f1x length) Record length in bytes
2 SDATR{41C data) (ignored)

4 UIF1 type(vbl len} (ignored) &

Normal sxit conditions from handler if handled (ST, RAR,
registers, etc.):

Carry clear (POLL only).

HEX node.
XH=0,
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Normal exat conditions from handler if not handled (ST, RAN,
registsrs, etc.):

Carry clear (POLL only).

HEK mode.

xn=1,

Error exat conditions from handler (POLL only):
Carry set.
HEK node.
C{0-3] = Error number.

Available subroutine levels: 6

Bhat registers/RAN nay be used if handled?:
A-D, DO, D1, P ,RO-R4, SO-S11, SCRICH RAM

What registers/RAN nay be used if not handled?:

-0, DO, 01, P

What registers/RAM nay be used if error exit (POLL only)?:
Anything

NOTE:
No future changes to this interface should cause the
handler to alter statement scratch!t!

History:
Date Progranner fodification
04/19/83 SC Docunent

17.49  pCRT=8 - Create File u/Create Code = 8
Category: POLL File: SC8FIL::NS

Mane:(S) pCRT=8 - Create File u/Create Code = 8
Type: POLL
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Normal exit conditions fron handler 1f not handled (ST, RRM,
registers, etc.):

Carry clear

HEX mode.

Xn=1,

Error exat conditions fron handler (POLL only):
Carry set.
HEX node.
C[0-3) = Error nunber.

Available subrovtine levels: 6

What registers/RAN ray be used if handled?:
A-D, DO, D1, P ,RO-R4, ST, SCRTCH RAM

What registers /RAN nay be used 1f not handled?:
A-0, DO, D1, P

Khat registers/RAN may be used if error exat (POLL only)?:
Anything

NOTE:
No future changes to this interface should cause the
poll handler to alter Statement Scratch!

History:

Date Progranver flodafication

04/19/83  SC DBocunent

12,50 pFINDF - Find External File
Category: POLL File: SC&FIL::NS

Nane: (S) pFINOF - Find External File
Type: POLL

Purpose:
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Purpose:
Create a file uhose create code is 8. The file can be
in internal menory or external mass memory device,
The poll handler nust handle all HPIL access.

Should poll be "Handled" (return with XN=0)?: Yes

fleaning of "“Handling" Poll (uhat does code do if handled?):
Create the file.

Entry conditions for handler (registers, ST, RAM, etc.):
B[R) = Poll nunber.
HEX node.
P=0.

D(X) = Device address
D(S) = Device type

SINTRO = First 8 chars of the file nane
STRTR1(3,0) = Last 2 chars of the file name
STATR(6,5) = Offset to data (from file type table)
STNTR1(9,7) = Device address

STHTR1(13,10) = File type

STHTR1(14) = Create code (can not be 8)

R2(R) = First paraneter for CREATE:

Create Format
code Inplied

] Executable

Reaning of this paraneter

Data length in nibs

t DRTA(fix length) Nunber of records
2 SOATRL41C data) Nurtber of registers
4 LIF1. type File length in bytes '

(vbl len record)
R3(A) = Second paraneter for CREATE:

- —r-
Create Forwat fleaning of this paraneter
code Inplied
[} Executable {1gnored)
1 DATA(fix length) Record length in bytes
2 SPATA(41( data) (1gnored)
4 LIF1 type(vbl len) (1gnored)

>

‘Normal exat conditions from handler 1f handled (ST, RAn,
registers, etc.):

Carry clear

HEK node.

Xn=0,
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Find a given file 1n 2 given mass nerory device
Should poll be "Handled" (return uith XM=0)?:Yes

feaning of “Handling” Poll (uhat does code do 1f handled?):
Return file infornation about the file.

Entry conditions for handler (registers, ST, RAN, etc.):
B{A} = Poll nunber.
HEX mode.
P=0,
RO = First 8 chars of file nane
Rt = Last 2 chars of file name
D(X) = Device address
D(S} = Device type

Hormal exit conditions fron handler 1f handled (ST, RAR,
registers, etc.):
Carry clear

HEX node.
Xn=0.,
RO{0,3) = Starting record ¥
RO(4,6) = Device address
RO(7,10)= 0000
RO(11,14)= File type
RO(15) =8
R1(0) = Entry # 1n the record containing directory
R1(1,4) = Record ¥ of directory entry
RI(5) =0
R1(6.9) = ¥ of sectors of file length

Wormal exit conditions fron handler 1f not handled (ST, RAM,
registers, etc.):

Carry clear

HEX mode.

Xn=1,

Error ex1t conditions fron handler:
Carry set.
HEX mode.
€[0-3) = Error nunber,
Available subroutine levels: 6

Uhat rpgisters/RAN nay be used 1f handled?:
-R,B,(,0(15,5),01,R0,R1, P

17-110




HP-71 Softuare IDS - Entry Point and Poll Interfaces
Poll Interface Descriptions

What registers/RAN way be used if not handled?:
R,B,C,P[15-5],01,R0,R1,P

What nguters/kﬁﬂ nay be used if error exit:
R.9,

C,p{15-5), P
History:
Date Progranner flod1f1cation
04/20/83 SC Docunent

12.50  pDIDST - Poll for Device ID Storage
Category: POLL File: SC&FIL::nS

Nane:(S) pDIDST - Poll for Bevice ID Storage
Type: FPOLL

Purpose:
Handler for device ID storage (D1 @ destination point)

Should poll be "Handled" (return uith Xn=0)?:Yes

Reaning of “Handling" Poll (uhat does code do if handled?):
Save the device ID in FIB for the file

Entry conditions for handler (registers, ST, RAN, etc.):
B(A] = Poll nunber.
HEX node.
P=0.

R2 contains C[U] from SETUP
(R2[14] is the device code fron fILSPx)
R3 contains the device ID/volure label

Nornal exit conditions from handler if handled (ST, RAR,

registers, etc.):
HEX node.
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P=0,

D[S] = copy code of the file, but already been shifted
left once(top bat lost).

The directory entery of the file 1s copied fron the nass

nerory 1nto SCRTCH RAN (64 nibs)

Nornal exat conditions fron handler 1f handled (ST, RAM,
registers, etc.):

Carey clear (POLL only).

HEX node,

R(R)‘= File length of the file 1n nibbles.

Nornmal exit conditions from handler if not handled (ST, RAM,
registers, etc.):

Carry clear

HEX node.

XH=1,

Error exat conditions fron handler (POLL only):
Carry set.
HEX node.
€{0-3] = Error nunber,

fivailable subroutine levels: 6

Hhat registers/RAN nay be used if handled?:
R- 4

Hhat registers/RAN nay be used 1f not handled?:

» > ’

Mhat ngnur:/kﬁﬂ nay be used if error exit (POLL only)?:
A-b, DO, D

1, P
History:
D Progranner fodification
04/20/83  SC Docunent
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XH=0,
Nornal exit conditions from handler if not handled (3T, RAN,
registers, etc.):

HEX node.

Xn=1,
Available subroutine levels: 4

What registers/RAN nay be used if handled?:
A-D, DO, D1, P R2-R3

What registers/RAN nay be used if not handled?:
f-D, DO, D1, P, R2, R3

History:
Date Progranner fodification
04/20/83 SC Docunent

17.52  pDATIN - tonp\:tt File Len u/Create Code = 8
Category: POLL File: SC&FIL::NS

Mane:(S) pDATLN - Conpute File Len u/Create Code = 8
Type: POLL
Purpose:
Corpute the file length of an external file whose
create code is §
Should poll be “Handled" (return uith Kft=0)?: Yes

Reaning of “Handling™ Poll (what does code do 1f handled?):
Return the file length of the external file

Entry conditions for handler (registers, ST, RAN, etc.):

B[R] = Poll nunber,
HEX node.
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17.53  pREN - Renurber an XHORD line# reference
Category: POLL File: SCAREN::NnS
Nane:(S) pREN - Renunber an XHORD line# reference
Type: POLL
Purpose:
Renunber a XUORD statement 1f it has line number as its
argunents.

Should poll be "Handled" (return uith Xn=0)?:Yes

feaning of "Handling" Poll (what does code do 1f handled?):
Return D1 points to where the line number is,

Entry conditions for handler (registers, ST, RAN, etc.):
B[A] = Poll nunber.
HEX node.
P=0,
A[4-0] = LEX file ID and fcn #
D1 past the XHORD tokens.

Nornal exit conditions from handler if handled (ST, RAN,
registers, etc.):

Carry clear {POLL only}.

HEX node.

Xf=0.

D1 @ the line nunber token(tLINEW or tLITRL)

$3 = 1, 1f there are nore than one line nunbers followed.

Nornal exit conditions fron handler if not handled (ST, RAM,
registers, etc.):

Carry clear,

HEX node.

Kn=1,

Error ex1t conditions from handler (POLL only):’
Carry set.
HEX rode.
W11l exat to MERERR(Insufficient Memory).
Available subroutine levels: §

What registers/RAN nay be used 1f handled?:
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A-0, 0O, P
What registers/RAN may be used if not handled?:
P

What nzntcrs/lﬂﬂ nay be used if error exat (POLL only)?:
f-b, Do, P

History:
Date Programner Rodification
04/20/83 8C Docunent

17.54  pCALSY - Poll to save local environment on CALL
Category: POLL File: SC&SUB::NS

Nane:(S) pCALSY - Poll to save local environment on CALL
Type: POLL

Purpose: .
Give any LEK file a chance to save its local environment
when CALL 18 executed.

Should poll be "Handled" (return with XN1=0)?:
Since this poll 1s intended to reach every LEX file, g0
KN should aluays set to 1 on return.

fleaning of “Handling” Poll (what does code do if handled?):
A LEX file can put a block of its local environment on
top of the stack. Mhen the EHOSUB is executed later on,
the LEK f1le can use this block to restore its local
environnent.

Entry conditions for handler (registers, ST, RAM, etc.):
B[A) = Poll number.
HEX node.
p :

=0, '
AVAENE(available nemory end) is pointing at current top

17-115

HP-71 Softuare IDS - Entry Point and Poll Interfaces
Poll Interface Descriptions

systen buffers are global and are not allocated recur-

sively.
History:
Date Progranner Modification
oanysy s document

17.85 pCALRS - Poll to restore local environment
Category: POLL File: SC&SUB::N§

Nare: (S) pCALRS - Poll to restore local environment
Type: POLL

Purpose:
Give any LEX file a chance to restore its local
environnent when ENDSUD is executed.

Should poll be "Handled" (return uith X#=0)?:
Since this poll is intended to reach every LEX file, so
XN should aluays set to 1 on return.

feaning of “Handling" Poll (uhat does code do if handled?):
A LEX file can restore its local environment saved at
CALL time (by respond to pCALSV poll)

Entry conditions for handler (registers, ST, RAN, etc.):
B[R] = Poll nunber.
HEX mode.
p

=0.
CALSTK 1s pointing at the first of all the save blpcks.

Norwal exat conditions fron handler if handled (ST, RAnN,
registers, etc.):

Carry clear (POLL only).

HEX node.

Xn=1.
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of stack.

Normal exit conditions from handler if handled (ST, RAM,
registers, etc.):
Carry clear (POLL only).
HEX node.
Xn=1,
Update the RVAEME to point at the top of the block which
Jjust been put on to the top of the satck.

Nornal exit conditions Fron handler if not handled (ST, RAM,
registers, etc.):

Carry clear (POLL only).

HEX mode.

Xnz1,

Error exit conditions fron handler (POLL only):
Carry set,
HEX mode,
€{3,0) = Error code

Rvailable subroutine levels:
5
NOTE:
Definition of the save block: (starting fron lower addr.)

Nibs  feaning

1-2 LEX file ID

3-8 Block length in nibs(not include the st 5 nibs)
6 ® of update addresses following

7-n Update addresses § nibs each

n-n finythang else

What isters/RRM may be used 1f handied?:
m. b0, D1, P ,RO-R3, ST, scratch RAM

What registers/RRM nay be used if not handled?:
A-D, DO, D1, P ,RO-R), ST, scratch RAN

What nzuters/kﬂﬂ nay be used if error exit (POLL only)?:
~ A<D, DO, D1, P, RO-RI, ST, scratch RAM

Special nenory/pointer considerations {are pointers funny?):
None.

Envisioned application{s):
Allows a LEX file to stack and unstack local data that

is not stored 1n a systen buffer. This nay be useful
to applications which can be called recursively, since
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Nornal exit conditions from handler if not handled (ST, RAN,
registers, etc.):

Carry clear (POLL only).

HEX mode,

Xn=1,

Error ex1t conditions fron handler (POLL only):
Carry set.
HEX node,
€[3,0] = Error code

Available subroutine levels:
k]

HOTE:
How to find the save block of your oun :

Starting fron the CALSTK, look for first 2 nibbles of
each block for your LEX ID. A1l the save blocks are
link listed. When your block 1s found, just use the
infornation to restore your local environnent, don’t
collapse the block. fill the update addresses in the
block are justified if nernory had been noved.

What registers/RAN nay be used 1f handled?:
8-D, DO, D1, P ,RO-R3, ST, scratch RAM

Uhat registers/RAN nay be used 1f not handled?:
A-0, DO, D1, P ,RO-RI, ST, scratch RAM

Uhat registers/RAN nay be used 1f error exit (POLL only)?:
8-D, DO, D1, P, RO-R3, ST, scratch RARM

History:
Date Programer Nodification
04/18/83 S Docunent
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17.56  pFNIN - Poll at start of multiline VU.D.F,
Category: POLL File: SCaSUB::MS

Nane:(S) pFNIN - Poll at start of multiline U.D.F.
Type: FPOLL

Purpose:
Poll before start execution of a multiline user-defined
function.

Should poll be "Handled” (return with Xn=0)?:
If handled set Xn=1 on return.

fMeaning of "Handling" Poll (uhat does code do 1f handled?):
This poll give everybody a chance to do something, so
the poller doesn’t care 1t u1ll be handled or not.

Entry conditions for handler (registers, ST, RAN, etc.):
Carry set on entry,
B[A) = Poll nunber.
HEX node.
P=0,

Norral exit conditions fron handler if handled (ST, RAR,
registers, etc.):

HEX node.

Xn=1,

Norral exit conditions fron handler if not handled (ST, RRA,
registers, etc.): .

HEX node.

M=1,

Available subroutine levels: 4

What registers/RAN nay be used 1f handled?:
Everything but the R1

What registers/RAN may be used if not handled?:
A-C, D[15-5]) Do, D1, P
-~NOTE: D[R] is sacred
R1-R4, ST, scratch RAM
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fAvailable subroutine levels: 4

What registers/RRN nay be used if handled?:
Everything but the RO

Uhat registers/RAN nay be used 1f not handled?:
A-C, D[15-5) DO, D1, P
--NOTE: D[R] 1s sacred
R1-R4, ST, scratch RAM

History:
Date Progranner Modification
05/10/83  SC Docurent

17.58  pRINTp - Poll on Special Return type
Category: POLL File: SGREXC::ns

Nane:(S) pRTNTp - Poll on Special Return type
Type: FPOLL

Purpose:
Poll for Special Return type
Allou for future extension of Special Return types on
the GOSUB stack. Lhen the RETURN is encountered,
a LEX file nay handled to do sonething before the
RETURN (ex: Reactivate a Tiner)

Return types: 9-E are reserved for future inplenentation
The GOT0+ entry point allous the special Return type to
be passed on entry 1n R3(S)

Should poll be “Handled" (return with Xn=0)?:
No - 1f this poll is handled, it is a take over pollxxx

Reaning of “Handling” Poll (what does code do 1f handled?):
Do the appropriate “special" return processing
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History:
Date Progranner Modification
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12.87  pFNOUT - Poll at end of multiline U.D.F.
Category: POLL File: SCASUB::nS

Nane:(S) pFNOUT - Poll at end of nultiline U.D.F.
Type: FPOLL

Purpose:
Poll before exiting a multiline user-defined
function,

Should poll be "Handled" (return with XN=0)?:
If handled set ¥M=1 on return.

Meanang of "Handling” Poll (uhat does code do if handl ed?):
This poll give everybody a chance to do sonething, so
the poller doesn’t care it will be handled or not,

Entry conditions for handler (registers, ST, RAM, etc.):
Carry set on entry.
B[R] = Poll number,
HEX node.
P=0,

Norral exit conditions from handler 1f handled (ST, RARN,
registers, etc.):
. HEX mode, .
=1,
Normal exit conditions from handler if not handled {ST, RAN,
reqisters, etc.):
HEX node.
Xn=1.
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Pop address of GOSUB stack
Perforn the RETURN or POP

Entry conditions for handler (registers, ST, RAN, etc.):
--Carry set on entry iff fastpoll--
8{R) = Poll number (pRTNTp)
HEX node.
P=0.
R2(S) = Return type (Range = $-E)
R2(R) = Return address
SRETRN  (SO) = 1 if RETURN
= 0 1f POP
The address is NOT popped off the stack

DO HOT destroy SO or R2 while deternining if handling

Nornal exit conditions from handler if handled (ST, RAN,
registers, etc.):
HEX node.
Perforn the “special” processy
Pop the address off stack (GOSBVL =POPGSB)
If POP -
GOVLNG NXTSTH
If RETURN
If Return to Progran (type nust indicate this)
Set PgnRun
Save return address in R2
Set DO @ return address
If TRACE needed (TRFLCK)
TRRCE T0 {TRT0+)
Set DO @ Return address (R2)
go execute “Return stnt* (goving RUNRTY)
If Return to Keyboard
If traci (TRFLCX)
Send CR/LF (CRLFSD)
If Keyboard buffer to return to  (KBRTCK)
Set DO @ Return address 2)
90 execute "Return stnt” (govlng RUMRTY)

Sanple code:
GOSBYL  =POPGSB Pop addr of f ,tar.k
L]

C=D

R2=R . Save Return addres

10~ SRETRN POP?

GOYES RTN4O

78T=1 SRTNKY Return to Keyboard ?

GOYES.  RTN20

sT=t PgnRun Set Pgn Running flag

A=R2 Return address
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DO=R
GOSBYL  =TRFLCK Tracing ?
60C RINIO No
GOSBVL  =TRTO+ TRACE 10
RTN1O  A=R?
= DO @ Return address
GOVLNG  =RUNRT1 Execute Return stnt

* Return to keyboard

RTH20  GOSBVL  >TRFLCK Tracing ?
60C RINX
GOSBVL  =CRLFSD Send CR/LF
RTN3O GOSBVL  =KBRTCK Keyboard buffer?
6070 RTN1O Yes, go execute
L3
* poP
L3

R1N40 GOVLNG  =NXTSTH

Nornal exit conditions from handler if not handled (ST, RAH,
registers, etc.):

HEX node.

Xn=1,

SRETRN (SO) and R2 nust be be preserved--

Available subroutine levels: 7
--FPOLL handler is tuo levels deeper than caller--
RETURN/POP 1s statenent execute: all levels available

NOTE:

See GOT0+ entry for pushing special return type on
GOSUB stack

The return type nust NOT conflict with other
GOSUB/RETURN extended statenents

The return type or sonewhere else --- nust reflect
1f return to PROGRAM or KEYBOARD. This 1s
deternined at GOSUB time fron PgnRun flag

What registers/RAN nay be used if handled?:
--R-D, DO, D1, P aluays available--
~-Statement execute usage

Hhat registers/RAN nay be used if not handled?:
--R-C, D[15-5] DO, D1, P aluays available (FPOLL only)--
--NOTE: O[R] is sacred in FPOLL!!--
--RO,R1,R3, R4

Envisioned application(s):
Special GOSUB statement:
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Device specifier 15 a literal
DO points past tCOLON (Poll handler nust check
to ensure that DO points to tLITAL - 1f 1t doesn’t
poll should NOT be handled.
1F §7=1
Device specifier 1s a string on the stack
(string header pointed to by RVMENE)
DO points past the entire file specifier
A colon was found on the stack, in the appropriate
position. .
Nornal exit conditions fron handler 1f handled (ST, RAM,
registers, etc.):
Carry clear
HEX node,
xn=0,
File Name an R (Retrieve fron RO before exit)
B(S),D(X) set appropriately with device 1d
DO past file specifier
ARDITIONALLY:
1F S7:1 on entry, then D1 nust point past the string
on the stack and AVRENE nust reflect this,

Nornal exit conditions fror handler 1f not handled (ST, RAM,
registers, etc,):

Carry clear

HEX node.

An=1.

RO rtust be unaltered fron entry.

Error ex1t conditions fron handler (POLL only):
NO ERROR - Instead DON'T HANDLE

Available subroutine levels:
6
NOTE:

What registers/RAH nay be used 1f handled?:
A-D,D1,00,R1,STHIRY (all of 1t), $1,82
What registers/RAN nay be used 1f not handled?:

R-D, DO, D1, P
R1,STRTR1 (all of 1t), S1,82

Uhat registers/RRN nay be used 1f error exit (POLL only)?:
N0 error ex1t

Envisioned application(s):
So a dedicated device nay be referenced analogous to an
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ON INTERUPT GOSUB....
ON RLARN GOSUB....
ON ... GOSUB....

where “"sonething” nuct be done before the actual
return 1s exeucte. For exanple, schedule an ALRRA

History:
Date Progranner fodification
05/02/83 J1.p. Changed to Fast Poll

17.59 pFILXQ - Poll for device to return device ID
Category: POLL File: SG&FXQ::NS

Nane:(S) pFILXQ - Poll for device to return device ID

Type: POLL

Purpose:
Polls for dedicated device to intervene to return its id

Should poll be "Handled" (return with XW=0)?:
Yes

Meaning of "Handling" Poll (uhat does code do if handled?):
Reads device specifier (erther as an executed string
expression of f stack or as a literal) and if their
device is referenced, return device ID 1n D(S) & D{X)

Entry conditions for handler (registers, ST, RAN, etc.):
Carry clear
BIR) = Poll nunber.
HEX node.
P=0

RO contains f1ile name (1f any) - <=8 characters
DO nay be restored prior to filespec, using STRTDO
{thie 18 generally not useful}

If $7=0
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HPIL device, eg > INITIALIZE :HP145XX

History:
Date Programner Nodification
04/21/83  S.U. Rdded POLL & docunentation

17.60  pFSPCx - File Spec Execution poll
Category: POLL File: SG&FXQ::n$

Nane: (S) pFSPCx - File Spec Execution poll
Type: POLL

Purpose:
POLL for file specification execution

Should poll be “Handled" (return with XM=0)?:
Yes

feaning of “Handling” Poll (uhat does code do 1f handled?):
Returns 181 8 chars of file nane in &
and last tuo characters in RO
0(S)zDevice type; D(X)= Device address

Entry conditions for handler (registers, ST, RAM, etc.):

Carry clear

B[R] = Poll nunber.

HEX node.

P=0,

lou 2 bytes of RO are blank-filled

$7=1 => String expression on stack
Top of stack pointed to by RYHMEME
DO past string expression

=0 => lLiteral

DO nay be restored fron STHTDO to interpret
file specifier

»

Nornal exit conditions fron handler 1f handled (ST, RAM,
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reqisters, etc.):
Carry clear
HEX node.
A=,
R containg file nare (blank-filled)
If > 8 characters, last 9 & 10 in RO
If no file name specified, A0
D(S) = Devics type
D(X) = Device address
00 past file specifier
$7 intact from entry
If §7 sat on entry (string), Dt must point past file
specifier on stack; eg DY must reflect neu top of stk

Nornal exit conditions from handler if not handled (ST, RAM,
registers, etc.):

Carry clear

HEX node.

xn=1,

Error exit conditions fron handler:
Carry set.
HEX node.
€[0-3] = Error number.

Rvail;hh subroutine levels:

NOTE:
If not handled, error generated is eFSPEC

What registsrs/RAN nay be used if handled?:

A-D, D0, 01,
;o,gi, S-R-0 thru $-R1-3, STATDO, STMIDY,
1,382

What ngiltlrs/kﬂn nay be used if not handled?:
-D, DO, D1, P
Sare as if handled (See above)
$7 must remain intact

What registers/RRN nay be used if error exit:
Sane as’if handled {See above)

Special menory/pointer considerations (are pointers funmy?):
No

Envisioned application(s):
RGE R: TRPE
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Xn=0,
$8=0 (indicates current file uas not purged)

Nornal ex1t conditions fron handler if not handled (ST, RAM,
registers, etc.):

Carry clear

HEX node,

xhn=1.

Error exit conditions fron handler (POLL only):
Carry set.
HEX node.
C[0-3) = Error nunber,

Available subroutine levels:
7

NOTE:
If not handled, error generated 1s ef SPEC
~-SCRATCH RAM TO CONSIDER BELOW:--
--STNT/FN Scratch, SCRTICH, SMRAPBF, TRFMBF, LDCSPC,--
--LEXPIR,--
Hhat

registers/RAN nay be used if handled?:
P

Rny;hmé av;llable to statenents
STAT/FN scratch, RO-R4, SO-S11

Hhat registers/RAN nay be used if not handled?:
A-D, 0o, D1, P
Sane as if handled, except don’t use RO !

Hhat registers/RAN nay be used if error exit:
A-D, DO, DY, P
Sane as if handled

Special nenory/pointer considerations (are pointere funny?):
No .
Envisioned apph:auon(l)
: TAPE

PURGE A
PURGE :PORT(2) ! PURGE ALL on a plug-in EPRON perhaps

Note:
If not handled, srror gsnerated is eFSPEC.
Histery:
Date Pregranner Nodification
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'N“.:If not handled, error generated 1is eFSPEC.
History:
Date Progranner Rodification
02/04/83  S.M. fdded documentation

17.61  pPURGE - Poll to PURGE file on external device
Category: POLL File: SG&FX0::N1S

Nane:(S) pPURGE - Poll to PURGE file on external device
Type: POLL

Purpose:
Polls to PURGE e file on non-nainfrane device

Should poll be "Handled" (return with XN=0)?:
Yes

Neaning ef "Handling” Poll (uhat does code do if handled?):
Purgee the file
The nainfrane will handle purging any associated FIB

Entry conditions for handler (registers, ST, RAM, etc.):
Carry clear
llﬁ] = Poll nunber.
HEX node.
P=0,
00 past file specifier
0(S) & D{X) contains device 1info
Blank-filled file name in A(H) & RO; RO contains chars
92 10; If no file name given, A0

Norral exat conditions fron handler if handled (SI RAN,
reqastere, otc.):

Carry clear

HEX node.
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06/29/82 S.M. Added docunentation

17.62 pPRGPR - Poll to PURGE file on non-RAM device
Category: POLL File: SGAFXQ::N1S

Nane:(S) pPRGPR - Poll to PURGE file on non-RAN device
Type: POLL

Purpose:
Polls for PURGE of file on non-RAN nemory device

Should poll be "Handled" (return uith Xn=0)?:
Yes

Heaning of "Handling" Poll (uhat does code do if handled?):
Checks file Protection.

If current file, ensure there's a workfile in mainframe -

or reon to create one - See Note below.

If not secure, purge the file.

Call RFAD-I with begin source in RO, of fset jin B(R)
and DY pointing to S-RO-1 (which contains old enf of
file chain)

Have $10 det on exit iff a LEX file uas purged.

$9 should be set on return iff current file purged

fainfrane will handle: .

Deleting any associated FIB.

If current file purged (59=1), SUSP annun. will be
cleared & new workfile created.

If LEX file purged (510=1), will call LEXDF¢

If current running file purged, S7 will bm set.

Entry conditions for handler (registers, ST, RAM, etc.):
Carry clear
B[R] = Poll nunber.
HEX node.
P=g,
D1 at file header of file to purge
D(3) contains device type
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2 => RON
3 => EPROR
D(8) contains port 1info

Nornal exit conditions fronm handler 1f handled (ST, RAM,
registers, etc.}:

Carry clear.

HEX node,

XN=0.

PCADDR 1ntact

S9 set iff current file purged

S10 set 1f LEX file purged

Nornal exat conditions fron handler if not handled (ST, RAN,
registers, etc.):

Carry clear

HEX node.

Xn=1,

Error ex1t conditions fron handler
Carry set.
HEX node.
€[0-3] = Error nunber.
Possible errors are:
eFPROT (file 15 SECURE)
efEN  (file is current, there’s no workfile, and no
roon to create one)

Available subroutine levels:
6

NOTE:
If file to purge is current file, consult mainfrare code
betueen PRGF2S & PRGF3S to verify there's a workfile
or roon to create one,

--SCRATCH RAN T0 CONSIDER BELOM:--
--STRT/FN Scratch, SCRTCN, SWAPBF, TRFMBF, LDCSPC,--
--LEXPTR. -~

Uhat registers/RAM nay be used if handled?:
A-D, 00, DY,
RO,R1,R2,R3,5-R0-0,5-RO-1,50-57,59-511

What registers/RAN ray be used 1f not handled?:
[

Sane a5 1f handled (see above)

What registers/RAN nay be used 1f error exat:

» 90, D1,

Sane as 1f handled (see above)
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Should be ready to go on to MXTSTR

Entry conditions for handler (registers, ST, RAN, etc.):
Carry clear
B[R] = Poll nunber.
HEX node.
DO 1s past the file specafier
Proposed neu file nane 15 1n the SRVSTK area
(or at least uhat WRS the SAVSTK area before poll)
The 10 charatter blank-filled neu file nane 1s 112
nibbles LOMER 1n nenory than where SAVSTK points
(70 HEX).

D(S) >=7 =
RENANE file on external device
Mare of file to renane 1s blank-filled 1n A(N);
Characters 9 & 10 1n RO
D(S),D(X) contain device 1d
In higher nenary, adjacent to proposed file nane
given above, 1s 1ts corresponding § nibble
device 1d (Do & shaft right circular to restore
to original forn).
If poll 1sn't handled, default error is eFSPEC

D(S) <7 =
RENANE file on non-RAN nenory device
D1 15 at the file header
D(S) contains nenory type info
1 => RON
2 => EPRON
D(8) contains port nunber/extender
If poll 1sn’t handled, default error 1s efFRCLS

Narmal exit conditions fron handler 1f handled (ST, RAN,
registers, etc.):

Carry clear

HEX node.

Xn=0,

Ready to go on to NXTSTR

Nornal ex1t conditions from handler 1f not handled (ST, RAN,
registers, etc.):

Carry clear

HEX node.

Xn=1,

RO intact fron entry.

Error ex1t conditions fron handler:

Carry set,
HEX node.
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Special Hemory/pointer considerations (are pointers funmny?):
No

Houever, 1t 1s inportant to consider that PURGE of
current file CAN and SHOULD generate an insufficient
Herory error if there's no workfile in the nainfrane &
no roon to create one.

Envisioned application(s):
PURGE R:PORT(2) ! where PORTH2 is an EPROM

Note:
If no one responds, error generated is eFAC(S

Progranner Hodification
06/29/82 S.W. fidded docurentation
12/16/82  S.M. Elininated check to distinguish
. ROM fron other non-RAM devices
12/16/82  S.u. Poll handler no longer requires
entry point to PRGF40
06/03/83  S.M. Replaced call to CLSUSP uith ZERPGHM

17.61 pRNARE - Poll to RENANE file on unknoun device
Category: POLL File: SG&FXQ::mS

Nane: (S) pRNANE - Poll to RENAME file on unknown device
Type: POLL

Purpose:
Polls to RENRHE file on external device or on non-RAM
nenory device.

Should poll be "Handled” (returm with ¥n=0)7:
Yes

Meaning of "Handling” Poll (uhat does code do 1f handled?):
Writes out new nane to file header (or directory)
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€[0-3) = Error nunber.

Available subroutine levels:
7

NOTE:

Errar af:

1) Mo file nare 15 specified, 1e RENAME A 70 :TAPE
(efSPEC)
(This is default error given 1f D(S)>27, else

the handler MYST EXPLICITLY error)

2) Proposed file nane 1s ’keys’
(ef SPEC)

3) File by that name already exists on the mediun
(eFEXST)

What registers/RAM nay be used if handled?:
8-D, 00, D1,
RO-R4, S0-S11, STMT/FN scratch

What registers /RAN nay be used 1f not handled?:

R1-R3, $0-511, STMT/FN scratch
Oon’t alter SRVSTK !

What registers/RAM nay be used if error exit:
RO-R4, $0-S11, STAT/FM scratch

Special nenory/pointer considerations (are pointers funny?):
No

Envisioned application{s):
RENANE R:<external device> 10 8

RENANE R:PORT(3) TO B (uhere R is on EPRON}
History:
Date Progranner flodification
121682 su. Cobined polls
05/17/83  S.W. Rdded docunentation
’
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17.64  pFPROT - [UN]SECURE or PRIVATE 1n non-RAN device
Category: POLL File: SGRFNQ::MS

Narte:(S) pFPROT - [UN]SECURE or PRIVATE 1n non-RANM device
Type: POLL

Purpose:
Poll to SECURE/UNSECURE/PRIVATE file on external device
or 1n non-RAN nerory device

Should poll be "Handled" (return sith Kn=0)?:
Yes

Neaning of “Handling" Poll (what does code do 1f handl ed?):
Change f1le protection; ready to go on to NXTSTH

Entry conditions for handler (registers, ST, RAN, etc.):
Carry clear.
B{R] = Poll nunber,
HEX node.
P=0

DO past file specification
B(S) >+ 7 =
File on external device
File nane blank-f1lled in A(N);
characters 9 & 10 1n lou nibbles of RO
D(5),D(X) contains device identifier
If poll not handled, default error 1s eFSPEC

b(s) < 7=
File in non-RAN nemory device
D1 at file header
D(S) contains nemory type info
D(B} contains port extender/nunber
If poll not handled, default error is eFACCS

St1=1 => PRIVATE
else
$10=1 => UNSECURE
0 => SECURE

Nornal exit conditions from handler 1f handled (ST, RAN,

registers, etc.):
Carry clear,
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12/16/82  S.\M. Conbined polls

17.66  pEDIT - Poll to position at non-BRASIC file
Category: POLL File: SGRFXQ::MS

Nare:(S) pEDIT - Poll to position at non-BRSIC file
Type: POLL

Purpose:
Just gives the '0K’ to position at non-BRSIC file

Should poll be "Handled" (return mith XN=0)7:
Yes

Neaning of "Handling" Poll (what does code do if handled?):
Clears X1

Entry conditions for handler (registers, ST, RAN, etc.):
1 = Poll nunber.
HEX riode,
P=0.
D1 points at file header
A(A) contains file typed

Nornal exit conditions from handler if handled
Carry clear (POLL only).
NEX node.
Xn=0.
D1 at file header
S11 preserved fron entry (flags whether to CATalog)

Nornal exit conditions fron handler if not handled (ST, RRN,
registers, etc.):

Carry clear (POLL only).

HEX node,

Xn=1,

S11 preserved fron entry

P=0
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HEX rode.
xn=0,
PCADDR intact (ready to go on to NXTSTH)

Nornal exit conditions fron handler 1f not handled (ST, RAN,
registers, etc.):

Carry clear.

HEX node.

xn=1,

$10,511 intact fron entry

If D(S)>=7, RO nust be intact from entry

Error exit conditions fron handler:
Carry set.
HEX node.
€[0-3] = Error number,
Only foreseen errors are for PRIVATE on a SECURE or non-
executable file, which generates eFPROT, eFTYPE
respectively.

Available subroutine levels:
7

NOTE:
For no file nane specified, ie SECURE :<device>
if D($)>=7, the default error for 'not handled’ will
be eFSPEC. But if D(S)<?, the handler MUST EXPLICITLY
error on this.

1, P,RO-R4
STAT/FN Scratch, SO-511

Uhat regutzrs/lﬁﬂ rdy be used if handled?:
8-D, DO, D

What registers/RAM may be used if not handled?;
R-D, DO, D1, P
R1-R3, S0-59, STAT/FN Scratch
RO if D(S)<7

Hha

=

registers/RAN nay be used if error exit :
R- 4

RO-R4, 50-511, STAT/FN scratch

Envisioned application(s):
SECURE A: TAPE

PRIVATE A:PORT(3) where PORTAI 1s EPRON
History:
Date Progranner Podification
06/30/82 S.u. Added docunentation
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Error exit conditions fron handler (POLL only):
Carry set=> Nust be NEMERR
HEX node.
€[0-3) = Error nunber.

fvailable subroutine levels:
7

€E:
If handled or not, S11 & D1 nust be preserved

Hhat registers/RAN nay be used if handled?:
A-D,D0,R0-R3, S8

Uhat registers/RAN nay be used if not handled?:
8,C,D,00,R0-R3, S6

Hhat registers/RAN nay be used if error exit (POLL only)?:
N/A

Special nerory/pointer considerations (are pointers funny?):
/A

Envisioned application(s):
To designate nan-BASIC file as current, so cursor keys
could be used to "scroll’ through the file contents.

Also possibly to be used in conjunction with the parse
take-over poll, ie position at a non-BASIC file and
enter lines.

History:
Date Progranner Modification
03/04/83  S.u. Rdded poll

17.66  pFILDC - Polls for File Deconpile
Category: POLL File: SGRLDC::NS
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Nane: (S) pFIIDC - Polls for File Deconpile
Type: POLL

Purpose:
Polls for handler for device decompile

Should poll be "Handled" (return with Xn=0)?:
Yes

Reaning of “Handling" Poll (what does code do if handled?):
Deconpiled device specifier output & DO updated.

Entry conditions for handler (registers, ST, RAN, etc.):
Carry clear
B[R] = Poll nunber.
HEX node.
P=0,

D1 at tCOLON

A(B) contains tCOLON

D0 past last deconpiled character

D(R) contains the end of available nemory

Nornal exit conditions fron handler if handled (ST, RANM,
registers, etc.): '

P=

Carry clear

HEX node,

Xn=0,

Dt past the file/device specafier

File specifier output & DO updated

D(R) preserved

Normal exit conditions fron handler if not handled (ST, RAM,
registers, etc.):

p=0

Carry clear

HEX node.

Xn=1,

Error exit conditions fron handler:
(Only happens with insufficient nerory)
P=

Carry set.
HEX node.

fivailable subroutine levels:
6

NOTE:
When D(R) is passed to the poll handler, it reflects what
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Yes

Heaning of "Handling" Poll (uhat does code do 1f handled?):
Takes over command; exits ready to go to next statement

Entry conditions for handler (registers, ST, RAM, etc.):
Carry clear
B{R) = Poll nunber.
HEX node.
File nane (1f any) 1n A(N) & RO
If no file nane, then R(N)=0
Device Specifier in D(S),D(x)

Normal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

Carry clear

HEX node.

¥M=0.

PCADPR intact

Nornal ex1t conditions fron handler 1f not handled (ST, RAM,
registers, etc.):

Carry clear

HEX node.

Xn=1,

Error exit conditions fron handler
Carry set,
HEX node.
€{0-3] = Error nunber,

Available subroutine levels:
?

KOTE:

-~SKAPBf, TRFMBF, LOCSPC
--LEXPTR. --

Nhat registers/RAN nay be used 1f handled?;
R-D, DO, D1,
RO-R4, ALl of STAT/FR Scratch
Anything is available which 1s normally available to
staterents,
S-St

Khat registers/RAM nay be used if not handled?:
Sarie as 1f handled, except can't use RO (see above)

What registers/RAN nay be used if error exit
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the end of available nemory HILL be once we get to the
handler.

Hhat registers/RAN nay be used if handled?:
A-D, DO, D1, P aluays available

38,59
+finything EXPRDC uses (RO,R1,R2,$0,83,510,511)

What registers/RAN nay be used if not handled?:
R-b, DO, D1, P

Sane as if handled (see above)

What registers/RAN nay be used if error exit:

Sane as if handled (see above)

Special nenory/pointer considerations (are pointers funny?):
No

Envisioned application(s):
Decompile non-nainfrane device

History:

Date Progranner Rodafication

07/08/82  S.k.

Added docunentation

17.67  plRT - Poll for CAT on external device
Category: POLL File;: SGASYS::mS
Nane: ($) pCAT - Poll for CAT on external device
Type: POLL
Purpose:

Handles CAT for files not in MAIN, plug-in menory,
Independent RAN, or CARD

Should poll be "Nandled” (return with Xn=0)?:
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R-D, DO, D1, P
Sane as 1f handled (See above)
Special nerory/pointer considerations (are pointers funny?):
None .
Envisioned application(s):
CAT on TAPE, etc

Note:
If no one responds to POLL, error given 1s ef SPEC.

See pLATS for related poll
History:

Modafication

17.68 pCATS - Poll for CATS on external device

Category: POLL File: SG&SYS::NS
Nane: (S) pLATS - Poll for CATS on external device
Type: POLL
Purpose:

Creates buffer to execute CATS for external device
(related to pCAT)

Should poll be "Handled" (return with Xna0)?:,
Yes

Heaning of “Handling" Poll (uhat does code do if handled?):
Pushes string on stack; RVHERE points to string header

Entry conditions for handler (registers, ST, RAM, etc.):

Carry clear
B{A} = Poll nunber.
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HEX node.

P=0,

S0 set

AVRENE points to string header on stack (string contains
device nane)

If the string 18 not null, it has already been reversed
via REVS (Characters in nen 1n ascending order)

PC (DO) saved 1n F-RO-O

Nornal exit conditions fron handler if handled (ST, RAM,
registers, etc.):
Carry clear
HEX node.
=g,
String on stack, uith AVAENE pointing to string header
F-R0-0 preserved fron entry

Nornal ex1t conditions from handler if not handled (ST, RAN,
registers, etc.):

Carry clear

HEX node.

Xn=1.

Error exit conditions fron handler:
Carry set.
HEX node.
C{0-3] = Error number.

Available subroutine levels:
S

ROTE:
If poll not handled, eFSPEC generated

--SCRTCH, SNAPBF, TRFMBF, LOCSPC,--
--LEXPIR. --

What registers/RAN nay be used 1f handled?:
-D, DO, D1, P
RO~R4, S7-S11, FN Scratch except F-RO-0
What registers/RAN nay be used if not handled?:
R-D, DO, D1,
Sane as 1f handled (see above)
What registers/RAN nay be used if error exit
R-D, DO, 01, P
Sane as if handled (see above)

Special nerory/pointer considerations (are pointers funny?):
No
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Entry conditions for handler (registers, ST, RAM, etc.):
B[R] = Poll number.
KEX node.
P=0.
Blank-filed file nane in A{M); RO contains chars 9 & 10
If no file nane specified, R=0
D(8) contains device 1d; D(X) contains device address

Nornal exit conditions fron handler 1f handled (ST, RAM,
registers, etc.):

Carry clear

HEX node.

Xn=0,

PCADDR intact

Nornal exit conditions from handler 1f not handled (ST, RAN,
registers, etc.):

Carry clear

HEX node.

Xn=1.

Error exit conditions fron handler
Carry set.
HEX node.
€[0-3] = Error nunmber.

Rvailable subroutine levels:
?

NOTE:
For no file nane specified, the default error nessage
for 'not handled’ uill be efSPEC.

What registers/RRN nay be used if handled?:
, Do, D1, P
RO-R4, All Statuses except 513
Scratch RAN?

What registers/RAN nay be used 1f not handled?:
A-D, 0O, DY, P
R1,R2,R3
Scratch RAN?
Statuses except $13
NOTE: RO MAY NOT BE USED IF NOT HANDLED 1t!

Hhat registers/RRN nay be used 1f error exit (POLL only)?:

, 00, D1,

RO-R4, Statuses except $13, Scratch Ran

Envisioned application(s):
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12/13/82  S.\. Polls on unrecognized file spec
Polls on file nane (nay be device
nane without preceding colon)

17.69 pLIST - Poll for LIST on an external device
Category: PDLL File: SG&SYS::n$

Nane:(S) pLIST - Poll for LIST on an external device
Type: PoLL

Purpose:
LISTS a file on an external device

Should poll be "Handled" {return with Xn=0)?:
Yes

Reaning of “Handling” Poll (uhat does code do if handled?):
Checks protection .

If file not PRIVATE, LISTS the file, ready to go on to
NXTSTH
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Envisioned application(s):
To handle: CAT$(n,":TRPE")
History:
Date Progranner Modification
06/172/82 S.M. Inproved docurentation
07/07/82  S.W. Nodified code before calling BF2STK
to reference RVIENE instead of TFORN
07/19/82 S.A. Push null string on stack when
positive numeric argunent too large
-- used to error,
10/20/82  S.M. Replaced call to DDOSET (DO<=AVMENS)
uith call to LDCSET (DO<=0UTBS)
12/06/82 S, M. Changed ex1t conditions for
CAT poll as per N. Zelle
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Listing a file that resides on an external device.

Kistory:
Date Progranner fodification
01/01/83  S.u. Added docunentation header to poll

12.70 pLIST2 - POLL to LIST non-BASIC/non-KEY file type
Category: POLL File: SG&SYS::hS

Nane:(S) pLIST2 - POLL to LIST non-BRSIC/non-KEY file type
Type: POLL

Purpose:
POLLS to LIST a mainframe file that isn’t BASIC or KEY

Should poll be “Handled” (return with XM=0)?:
Yes

Neaning of "Handling” Poll (what does code do if handled?):
LISTs the file on the display device
Clears xn
Ready to go to WXTSTH

Entry conditions for handler (registers, ST, RAN, etc.):
8[A) = Poll nunber,
HEX node.
P=0,
D1 at file header start
R(A) contains file type
0O past file specifier 4

Normal ex1t conditions fron handler if handled (ST, RAM,
registers, etc.):

Carry clear

HEX node.

Xn=0, .

Ready to go on to NXTSTM - PCADDR intact
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Normal exit conditions From handler 1f not handled (ST, RAN,
reqisters, etc.):

Carry clear

HEX mode,

Xh=1,

Error exit conditions fron handler
Carry set.
HEX node,
€[0-3) = Error nunber.

Available subroutine levels:
?

STRT/FN Scratch, SCRTCH, SNAPBF, TRFMBF, LDCSPC,
LEXPTR.

Hhat registers/RAM nay be used 1f handled?:
A-D, DO, D1, P aluays available
RO-R4, ST, scratch RAM

What registers/RAN nay be used 1f not handled?;
R-D, DO, D1, P always available
RO-R4, ST, scratch RAN

Uhat registers/RAM nay be used :f error exit (POLL only)?:
R-D, DO, D1, P aluays available
RO-R4, ST, scratch RAM

Envisioned application(s):
LISTing files of types other than BRSIC and KEY, eg
perhaps TEXT or DATA files.

Default:
If POLL not hardled, error 1s Invalid File Type
History:
Oate Prograrner Rodification
/sy s bocunented poll
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fAvallable subroutine levels:
?

NOTE:
For no file nare specified (MEKGE t<devices)
the default error nessage for 'not handled’ will
be eFSPEC.

Hhat registers/RAN nay be used 1f handled?:
A-0, DO, D1, P
RO-R4, all statuses except $13
A1l of STHT and FN scratch

Uhat registers/RAN nay be used 1f not handled?:
A-D, B0, D1, P
R1,R2,K3; All statuses except S13
RC can NOT be altered!
Ail of STNT and FN scratch

Hhat registers/RAN nay be used 1f error exit (POLL only)?:
f-0, DO, D1, P
RO-R4, Rll statuses except S13
A1l of STHT and FN scratch

Envisioned application(s):
Note that poll handler must check the following:
1) file type of specified file
2) Protection of source (can’t be PRIVATE), and
of destination (can't be SECURE or PRIVATE).
3) Destination nust be 1n RAM
4) Sufficient memnry?

History:
" Date Prograntier Hodification
04/18/83  S.U. Updated documentation

17.72  pARGE2 - Polls to MERGE non-BASIC,non-KEY File

Category: POLL File: SGRSYS::MS
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12.71  pMERGE - Polls to MERGE non-mainfrane file

Category: POLL File: SGASYS::M$

Narte: (S) pRERGE - Polls to RERGE non-nainframe file
Type: POLL

Purpose:
Polls to MERGE a non-nainframe file

Should poll be “Mandled" (return with KM=0)}7:
Yes

Reaning of "Handling" Poll (what does code do 1f handled?):
Nerges designated file into current file (1f BASIC),
into keys file {1f KEY), or other 1f sone other file
type and the connand has been extended to allow this.

Entry conditions for handler (registers, ST, RAM, etc,):
Carry clear
B[R] = Poll nunber.
HEX node.
P=0.
A(K) contains first 8 characters of file nane
RO(3-0) contains characters 9 & 10
DO past file specifier

Nornal exit conditions from handler 1f handled (ST, RAM,
registers, etc.):

Carry clear

HEX rode,

XH=0.

PCADDR intact, ready to go on to NXTSTR,

Normal ex1t conditions from handler 1f not handled (ST, RAN,
registers, etc.):

Carry clear

HEX node.

xXm=1,

RO MUST be preserved from entry.

Error exit conditions from handler:
Carry set.
HEX node.
C[0-3] = Error nunber.
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Nane: (S) pHMRGE2 - Polls to RMERGE non-BASIC,non-KEY file
Type: POLL

Purpose:
Polls for handling of MERGE of non-BASIC,non-KEY

Should poll be "Handled" (return with XM=0)?:
Yes

Neaning of "Handling" Pell {uhat does code do 1f handled?):
Does appropriate MERGE, checking file protection, and
nerory requirenents, exits ready to go on to NXTSTH.

Entry cunditions for handler (registers, ST, RAM, etc.):
Carry clear
B[A) = Pull number.
HEX node.
P=0,
U1 at start of mainframe (source) file header
A(A)=F1le type#
DO past file specifier

Normal esit conditions fron handler 1f handled (ST, RAM,
registers, etc.):
Carry clear.
HEX mode.
Xn=0,
RFAD] has been called to update necessary pointers,etc
Ready to go on to NXTSTH,

Normal exit conds tiens fron handler 1f not handled (ST, RAM,
reqisters, etc.):

Carry clear

HEX node.

k=1,
Error ex1t conditions from handler (POLL only):

Carry set.

HEX node.

€10-3} = Error nunber.

Available subroutine levels:
?

NOTE:

~=SMT/fN Scratch, SCRTCH, SNAPBF, TRFAMBF, LDCSPC,--
--LEXPTR, -~

What registers/RAM nay be used 1f handled?:
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A-D, DO, 01, P
RO-R4, Rll statuses except $13
ALl of STAT and fN scratch.

Rhat registers/RAN nay be used 1f not handled?:
A-D, DO, D1, P
RO-R4, ALl statuses except $13
Al of STAT and N scratch.

Hhat registers/RAN nay be used 1f error exit (POLL only)?:
A-D, DO, D1, P
RO-R4, All statuses except S13
ALl of STAT and FN scratch.

Envisioned application(s):
Perhaps rerging TEXT or LEX files,
Could 1nplerent by using the EDIT poll to position
at the file, thereby making 1t the current file.

History:

Date Progranner fodification
04/18/83  S.4, Rdded docunentation

17.73  pHARN - UWarning poll

Category: POLL File: TI&ERD::NS
Nane:(S) pHARN - Warning poll
Type: POLL
Purpose:

Rlert LEX files that a warning is about to go out.

Should poll be "Handled" {return uith X#=0)?:
Only 1f you want the message to be entirely suppressed.
flost applications uill “handle” the poll without
setting XM=0 {see below).
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Khat registers/RAN nay be used 1f not handled?;
A,8,0,0,00,D1,P,R0 {change RO only to affect nsg)
{Not available: R1,R3,R4,ST, scratch RANM.

R2 unavailable except for rare cases when insertion
text 1§ being passed to the nsg routines.)

What registers/RAN nay be used 1f error exat (POLL only)?:
R,B,C,0,00,01,P,RO
(Not available: R1,R2,R3,R4,ST, scratch RAf)

NOTE:
The pHARN poll {and other message polls) are usually
“handled" uithout setting XN=0. This is to allou
all LEX files to get a chance to intercept the poll.

A LEX f1le which intercepts the poll has essentially
four choices:

1) Rbort the warning nessage, continue executing
or uhatever else 1t wants to do {1ncluding
Junping 1nstead to the error routine).

Change the values 1n RO to cause a different
Warning to be reported, or to cause different
entry conditions as selected by the value 1n
RO(S), or to cause different text 1msertion

by changing the values in R2 (text insertion
applies only to certain rare messages). Then
allou the poll to return to the warning routine
uith KA=1,

Simply clear XM (“poll handled"). This causes
the ressage to be suppressed; message driver
returns 1nnediately (uithout setting ERRN, etc.)
If error 1s generated by poll handler, set carry
and load error number in C{(3-0). This will
cause a Junp to B3ERR with the new error nunber,

2

w

q

Envisioned application(s):

A) Foreign Language Translators: 1f the warning message
nurber 1s fron the appropriate LEX file, the nessage
nunber 1n RO 1s adjusted to generate the translator's
nessage. (If a type {5} building block 1s included
in the nessage, this uill have 1o be adjusted through
# nested pTRANS poll, too. See IDS volume I, chapter
"Nessage Handling".) Set XM=1 and return,

Say a LEX file intercepts all warnings, urites the
nessage nunber (ERRN) and line number (ERRL) to a
file, and suppresses the display of the warning.
When intercepting this poll, 1t would do the
necessary processing and return uith Xf=0,

Say another operating systen uill not allow any
warnings to be 1ssued, orly errors. It could

[
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Meaning of "Handling” Poll (uhat does code do 1f XM=07):
It’s up to you. For instance, a LEX file might want to
intercept all warnings and errors to urite then to a
file; 1n this case, do your thing and return uith XN=0
s0 that the nessage 1s suppressed.

Entry conditions for handler (registers, ST, RAM, etc.):
8{R) = Poll nunber.
HEX node.
P=0.
A(R)=0 1f Quiet (flag -1) 15 to be checked,
else A(R)=FFFFF 1f Quiet 1s not to be checked.

FEDCBAY9 8765413210
RO 1 S
| | |
| control codes for text insertion | |
+ Entry P value (see MFURN) ] t
LEX IN of nessage |
nessage nunber

Nornal exit conditions fron handler if handled (ST, RAM,
registers, etc.):

Carry clear.

HEX node.

XM=0,

P=0.

no other requirenents -- the nessage uill be suppressed

Normal exit conditions feron handler 1f not handled (ST, RAN,
registers, etc.):

P=0.
RO can be changed as needed to adjust nsg (see NFURN)

Error exit conditions fron handler:
Carry set.
HEX node.
C[0-3) = Error nunber.
= value to select options in NFERR*

Rvailable subroutine levels:
6

What registers/RAN may be used 1f handled?:
A.8,C,0,00,01,P,RO
(Net available: R1,R2,R3,R4,ST, scratch RAMN)
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intercept the pHARN poll and jurp directly to

BSERR so that the warning 1s converted into an error.
D) An autonated card puller (!?1?) wight trap the

appropriate card reader nessages and use then as

pronpts when to insert and pull cards.

History:

Oate Progranner fodification

10/05/82  nB Docunentation
01/27/83 mB Added “poll handled" suppress

17,74 pERROR - Error poll
Category: POLL File: TIRERD::NS

Nane:(S) pERROR - Error poll
Type: POLL

Purpose:
Alert LEX files that an error 1s about to go out.

Should poll be “Handled" (return uith Xn=0)7?:
Dnly 1f you uant the nessage to be entirely suppressed.
flost applications uill “handle” the poll uithout
setting XN=0 (see below).

Neaning of "Handling” Poll (uhat does code do 1f Xh=0?):
It's up to you. For instance, a LEX file might want to
intercept all errors and warnings to write them to a
file; 1n this case, do your thing and rewrn uith XM=
$0 that the nessage 1s suppressed.

Entry conditions for handler (registers, ST, RAM, etc.):

B[R] = Poll nunber.
HEX node.
P=0.
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FEDCBARSS8 765413210
RO Coo
| [ |
| control codes for text insertion |
+ Entry P value {see NFERRY) {

LEX ID of nessage ]
nessage nunber

If parse error (1dentified by b1td 1n RO(S)=Txxx):
Address in INBS polnts to input strean
R(R)= address of error within 1nput strean

Hornal ex1t conditions fron handler 1f handled (ST, RAM,
registers, etc.):

Carry clear,

HEX node.

XA=0,

no other requirenents -- the nessage uill be suppressed

Kormal ex1t conditions from handler 1f not handled (ST, RAM,
registers, etc,):

Larry clear,

HEX node.

Xh=1.

RO can be changed as needed to adjust nsg {see MFERR*)

Error exit conditions Fron handler:

Carry set.

HEX node.

C[0-3] = Error nunber.

P= value to select options 1n MFERR* (caution: do not
select a parse error 1n this nanner -- A(A) cannot
pass 1nfornation back through the poll. 1.e., do
not set bitd 1n P. If such a thing 1s necessary,
the appropriate action 1s to abort the poll and
Junp directly to BSERR, NFERR or MFERR*.)

Rvallable subroutine levels:
S

Hhat registers/RAN nay be used 1f handled?:
A,8,C,0,00,01.P,R0
(Not avallable: K1,R2,R3,R4,ST, scratch RAH)

Uhat registers/RAM nay be used 1f not handled”:
A,8,(,0,00,01,P,R0 (change RO only 1o affect msg)
(Not available: R1,R3,R4,ST, scratch RAM.

R2 unavailable except for rare cases when 1nsertion
text 1s being passed to the nsg routines.)
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tause the neu error to be displayed.
In addition, the poll handler may perform any
housekeeping type functions, such as cleaning up
pending operations,

Envisioned application{s):

A) Foreign Language Translators: 1f the error nessage
nunber 1s fron the appropriate LEX file, the nessage
nunber 1n RO 1s adjusted to generate the translator's
nessage. (If a type {5} building block is tncluded
1n the nessage, this uill have to be adjusted through
a nested pTRANS poll, too. See IDS volune I, chapter
"Nessage Handling”.) Set XM=1 and return.

Say a LEX file intercepts all errors, urites the
nessage nunber (ERRN) and line nunber (ERRL) to a
f1le, and suppresses the display of the error.

Uhen 1ntercepting this poll, it would do the
necessary processing and return with XA=0.

Say another operating systen prevents any error from
halting execution; 1nstead 1t 1ssues warnings and
recovers ulthout user intervention. It could
intercept the pERROR poll and jump directly to
NFURN so that the error 1s converted into a warning.
NFURN 15 a subroutine, so processing would retumn
to this operating systen.

8

C

History:
Date Progranrier Nodification

10/05/82 mB Docurentation
01/27/83 8 fAdded "poll handled” suppress

17.75  pfER - Herory error poll
Category: POLL File: TIZERD::fS

Nare: (S) phEN ~ Merary error poll
Type: FPoLL
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NGTE: If a parse error (b3t3 1n RO(S)=1xxx),
then DU NOT call I/0ALL, I0DALL -- DO
KOT allocate, deallocate or adjust the
length of any 1/0 buffer! DG NOT change
the value 1n AVRENS or INBS' (1/0 buffer
routines move I/0 buffer nenory and change
AvMertSt.) These pointers may be changed
1f the error 1s NOT a parse error,

What registers/RAM nay be used 1f error exit (POLL only)?:
A,8,0,0,00,01,P,R0
(Hot available: R1,R2,R4,ST, scratch RAN,
R3 1s unavailable unless the error 1s a parse error;
1.e., 1f RO(S)=txxx.)

NOTE:
The pERROR poll (and other nessage polls) are usually
“handled" without setting XM=0. Tris 1s to allow
all LEX files to get a chance to intercept the poll.

Renerber, 1f a parse error. do NOT change the values
1n AVAENS or INBS' This prohibits any adjustment {or
allocation/deallocation) of I/0 buffer length.

A LEX f1le which intercepts the poll has essentially
four choices:

1) Rbort the error nessage, contlnue executing

or ubatever else 1t wants to do (1ncluding
Jurping instead to the warning routine),
Change the'values 1n RO to change the format
of the nessage:

1) change RO(4-0) to generate a different
Hessage

11} change RO(S) to select different options
(see AIFERR*). However, bit3 1n RO(S)
CANNOT be changed' B1t3 1n RO(S) 1ndicates
4 parse error; 1f you need to change this,
the appropriate way 1s to jump directly to
BSERR, AFERR or MFERR* uith your oun entry
conditions.

111) change the values 1n R2 to change text
1nsertion (text insertion applies only to
certain rare nessages).

Then allow the poll to return to the error
routine uith XfA=1,

3) Simply clear %M (“poll handled"). This causes
the nessage to be suppressed; nessage driver
returns 1nnediately (uithout setting ERRN or
ERRL, without checking ON ERROR!)

If error 1s generated by poll handler, set carry
and load error number 1n [(3-0). This wa1ll

~N

q
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Purpose:
Rlert LEX files that an “Insufficient Merory” error
1s about to be reported.

Should poll be “Handled” {return uith XM=0)7:
Only 1f you want the nessage to be entirely suppressed.
Most applications will “handle" the poll without
setting XM=0 (see below}.

Meaning of "Handling" Poll (uhat does code do 1f XM=0?):
It's up to you. For instance, a LEX file night want to
intercept all errors and warnings to urite them to a
file; 1n this case, do your thing and return with XH=0
so that the nessage 1s suppressed,

Entry conditions for handler (registers, ST, RAM, etc.):
B[R] = Poll number.
HEX node.

FEDCBRI B 76543210
RO: |10 0 IF | S

| |

| | error flag

| 1nsertion codes

+ Entry P value (see NFURN)

LEX ID of nessage |
nessage nunber

————

Nornal ex1t conditions from handler 1f handled (ST, RAM,
reqisters, etc.):

Carry clear,

HEX node,

XA=0,

P=0,

no other requirenents -- the message will be suppressed

Normal ex1t conditions fron handler 1f not handled (ST, RAM,
registers, etc.):

Carry clear.

HEX node.

Xn=1. ’

P=0,

RO can be changed as needed to adjust msg (see MEMER*)

Available subroutine levels:
3

What registers/RAN nay be used 1f handled?:
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A,8,C,0,00,01,P,R0
(Not available: R1,R2,R3,R4,ST, scratch RAM)

What registers/RAN ray be used 1f not handled?:
#,8,C,D,00,01,P
RO: change RO(3-0) to nodify message
RO: change RO{14-13) to allow text insertion
(only 1f you're the LEX file that originated
the nessage, and know what you're doing).
(Not available: R1,RZ,R3,R4,ST, scratch RRH.?

NOTE:
The pMEN poll (and other message polls) are usually
"handled" without setting XM=0. This 1s to allow
all LEX files to get a chance to intercept the poll,

The nessage nunber 1s usually eMEM (18 hex, 24 dec).
But any LEX file can call the MEMER* routine uith 1ts
oun nessage nunber; the fact that 1t called MEMER*
neans that 1t 1s reporting insufficient nenory.

The NEMERR routine uses the leeway area in available
nenory as a building buffer; there 1s only enough roon
for about 80 characters, plus prefix. If a poll
handler substitutes another nessage nunber, 1t cannot
exceed an 80 character linit (a nessage should never
be longer than about 25 characters, anyway). If 1t
does, the conputer would enter an infinite MEMERR loop.

R LEX file uhich 1ntercepts the poll has essentially
four choices:
1) Rbort the error nessage, continue executing
or whatever else 1t uants to do (1ncluding
junping instead to the uarning routine).
Change the values 1n RO to change the fornat
of the nessage:
1) change RO(4-0) to generate a different
nessage
11) change RO(S) to select different options
(see MFERR). However, bit3 1n RO(S)
CANNOT be changed'! Bit3 in RO(S) indicates
a parse error; 1f you need to change this,
the appropriate way 1s to jump directly to
BSERR, MFERR or MFERR* with your own entry
conditions.
Then allow the poll to return to the error
routine with Xn=1.
Sinply clear X1 (“poll handled"). This causes
the ressage to be suppressed; message driver
returns 1nnediately (uithout setting ERRN or

2

3
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17.76  pENTER - Poll to ENTER Data Fron HPIL Device
Category: POLL File: TI&XTD::nS

Nane:(S) pERTER - Poll to EXTER Data From HPIL Device

NOTE:
THIS POLL IS NOT ISSUED BY THE OPERRTING SYSTEM. It is
issued by the HP-71 HPIL Module and 1s fully documented
1n the HP-71 HPIL Module Internal Design Specification.

17.77  pIEST - Test Poll for Timing Polls
Category: POLL File: TI&XTD::mS
Nane:(S) pTEST - Test Poll for Tining Polls
Type: POLL or FPOLL
Purpose:

THIS POLL IS NOT ISSUED BY THE OPERRTING SYSTEM. It
1s & dunry poll which 1s used for tining the systen
overhead 1n 1ssuing a poll. It should NEVER be handled.

Should poll be "Handled" (return uith XM=0)7?:

Reaning of "Handling" Poll (uhat does code do 1f handled?):
None.

Entry conditions for handler {registers, ST, RAN, etc.):

B[R] = Poll nunber.
HEX rode.,
P=0.
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ERRL, uathout checking ON ERROR!)

4) Replace the address in level 1 of the RSTK
(counting from 0) with 1ts oun address, so
that af ter the nessage is displayed, processing
returns to 1tself.

In addition, the poll handler can perforn any
housekeeping type functions (such as cleaning up
pending operations).

One other option deserving nention 1s that of
generating a menory error uhich calls for text
insertion. For instance, say an external systen
has 6 different files open, and 1s writing to
then randonly; 1t reaches insufficient merory
uhile uriting to FILE4, so uants to report:
Hrite Limit: FILEQ

using a text insertion point to pass "FILE4".
Before calling NEMER*, set up R2 for insertions.
When handling the phEM poll, verify that this 1s
1ndeed your message, adjust RO(14-13) to contain
the 1nsertion codes, and return mith Xf=1,

Envisioned application(s):

A) Foreign Language Translators: if the error nessage
nunber 1s fron the appropriate LEX file, the message
nurher in RO 18 adjusted to generate the translator’s
Hessage. Set XN=1 and return.

Say a LEX file 1intercepts all errors, urites the

nessage nunber (ERRR) and line nunber (ERRL) to a

file, and suppresses the display of the error.

When intercepting this poll, it would do the

necessary processing and return uith XA=0.

C) Say another operating systen prevents any error fron
halting execution; instead 1t 1Ssues warnings and
recovers without user antervention. It could
intercept the pERROR poll and jump directly to
NFURN so that the error is converted 1nto a warning.
AFURN is a subroutine, so processing would return
to this operating systen.

History:

Date Progranner fodification
10/05/82 nB Docunentation
01/27/83 np fidded “poll handled" suppress
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Normal exit conditions from handler 1f handled (ST, RAM,
registers, etc.):
None.

Nornal exit conditions fron handler if not handled (ST, RAM,
registers, etc.):

Carry clear (POLL only).

HEX node.

xn=1,

Error ex1t conditions fron handler (POLL only):
Carry set,
HEX node.
C[0-3] = Error nunber (only Insufficient Nemory)

fivallable subroutine levels:
1

NOTE:
This poll 1s for timing purposes only, and should
never be handled.

What registers/RAM nay be used 1f handled?:
None.

khat reqisters/RAM nay be used 1f not handled?:
R-C, D{15-5], DO, D1, P

khat registers/RAN nay be used if error exit (POLL only)?:
P

» i »

Special nenory/pointer considerations (are pointers funny?):
None .

Envisioned application(s):

None.
History:
Date Progranner Nodification
N Created documentation
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17,78 pIRANS - Poll to Translate a Hessage
Category: POLL File: TI&XTD::MS

Nane: (S) pTRANS - Poll to Translate a Message
Type: FPOLL and POLL

Purpose:
THIS POLL IS NOT ISSUED 8Y THE OPERRTING SYSTEM. It
is only 1ssued by the NSG$ keyuord (1n LEX file
#82), and by language translator LEX files. It
alerts a language translator LEX file that a nessage
needs to be translated.

Should poll be “Handled" (return with Xn=0)7:
Yes,

fleaning of “Handling" Poll (uhat does code do if XN=07):

—_——
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Hore details,

A lanquage translator should not handle the pTRANS
poll unless the LEX ID nunber of the nessage (found
1n RO(3-2)) is the appropriate one for translating.

The pTRANS poll 1s issued from tuo locations:
1) The MSG$ function (LEX file #82) 1ssues a fast
PTRANS poll to translate the desired message
nunber. For exanmple,

nSG$(45)
1ssues a pTRANS poll which, if intercepted by
a language translator for nainfrane nessages,
causes nessage nunber 1045 to be returned.
Language translators, in certain rare cases,
nay 1ssue a slow pTRANS poll to translate a
type{S} 1ndirect nessage nunber. This is a
nested poll, 1ssued during a pUARN poll (for
instance, nainframe nessage #3838 , “TFN WRN L:“,
contains a type{S}, and causes a nested pIRANS
poll). A nested pTRRNS poll may also be issued
during a pERROR poll, although no applications
have yet been envisioned which might do this.
A nested pTRANS poll should HEVER be issued
fron a pNEN poll; this neans that any local
equivalent to "Insufficient femory” should
NEVER have a type{S} cell.

2

f pTRANS poll should never be nested within
another pTRANS poll.

Uhen handling a pTRANS poll, don’t change the
contents of RO(15-4); these nibbles may contain
information from a nested pMARN or pERROR poll.

History:

Date  Progranner fodification
10/22/83 M9 NSG$ uritten for LEX file W82
10/23/83 18 Rdded pTRANS poll handling to translators
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A,B,C,D(15-5),D0,01,P
The nessage nunber in RO(3-0) nay be changed.
(Mot available: R1,R2,R3,R4,ST, scratch RAM)

What registers/RANt nay be used if not handled?:
A,8,L,0(15-5),00,01,P
(Not available: R1,R2,R3,R4,ST, scratch RAM.

NOTE:

111 Because the pTRANS poll may be issued

'Y as a nested poll from a pERROR poll,

'H you CANNGT change the values 1n AVRENS

11 or INBS! This prohibits any change 1n

111 length of an I/0 buffer (including I/0ALL,
') TODALL), since I/0 buffer routines move
' 1/0 buffer merory and adjust AvMenSt.

Since the pTRANS poll is usually issued as a fast poll,
the poll handler cannot do an error exit ("carry set").
Houever, the mainframe poll routine can error out uith
Insufficient NMemory while trying to issue a slow pTRANS
poll.

Language translators for nessage tables are the only

LEX files which should handle the pTRAKS poll. The

schere behind nessage translation is as follous:

~= nainfrane nessage nunbers (LEX ID 00) are

replaced uith (nessage number)+100hex. t.qg.,
nessage nunber 002D ?:ecmal 45 as expressed
by EARN) has the foreign language equivalent
nunh;red 0120 (decinal 1045 as expressed by
ERRK).

-~ other nessage nunbers (for LEN files numbered
above 01) are replaced with (nsg nunber)+80hex.
E.g., message nunber FFIF {decinal 255031 as
expressed by ERRN) has the foreign language
equivalent nunbered FFIF (decinal 255159 as
expressed by ERRN).

See IDS volune I, chapter “Message Handling" for
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A language translator has substituted a foreign
language nessage for the English one (the nessage
nunber has been changed to generate a translated
equivalent to the English nessage).
Entry conditions for handler {registers, ST, RAN, etc.):
B{A] = Poll nunber.
HEX node.
P=0,
FEDC S8R9 876543210
RO: | . Voo |
| |
these 12 nibbles nay contain needed |
infornation for nessage handler |
LEX ID of nessage |
nessage nunber
Nornal exit conditions from handler if handled (ST, RAM,
registers, etc.):
Carry clear,
HEX node.
Xn=0,
RO(3-0)= neu nessage nunber (see below)
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Nornal exit conditions fron handler 1f not handled (ST, RAM,
registers, etc.):
Carry clear,
HEX node.
xn=t,
RO untouched.
Available subroutine levels:
3
What registers/RAN nay be used if handled?:
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|
PTRUTL - Pointer Utilities | CHAPTER 18
|

o——— 4
+——

18.1  D=AVAS - Set D(R) to AVMENS or AVMEME
Category: PTRUTL File: SBREXC::NS

Nane:(S) D=RYNS - Set D(R) to AVNEMS or AVMERE
Nane: (S) D=RVNE - Set D(R) to RAVMENS or AVMEME

Purpose:
D=RVNS : Read AVMEMS into D(R)
D=RVME : Read AVREME into D(R)
Entry:
Exat:
D(R)=nenory location specified.
C(R)=a copy of value in D1 at tine of call
Calls: None

Uses.......
Inclusive: C(R},D(R)

Stk lvls: 0

History:
Date Progranmver flodafication
10/19/82 B.S. Rdded documentation
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13.2  GETAVN - Get Available nemory limts

Category: PTRUTL File: SB&IO::nS

Nane:(S) GETRVM - Get Available nernory limts

Purpose:
Reads (RVMENE) into C & DY and (AVNENS) 1nto D(A)

Entry:
Exit:

D{R) = (AVRERS)
C(R),D1 = (AVMEME)

Calls: D=RVNS
Uses.......
Inclusive: C(R),D(R),Dt
Stk Ivls: 1
History:
Date Progranner Modification
;t;;i-i;;; B-i- ------ Updated docunentation

18.3  DI=RAVE - Set D1 to (RVNENME)
Category: PTRUTL File: SBRIO::NS

Nane:($) D1=RVE - Set D1 to (RVNMENE)

Purpose:
Reads (AVMERE) into D1 (gnd C(R))
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History:
Date Progranner flodafication
10/12/82 B.S. Rdded documentation

18.6  DO=FIB - Set DO,C(R} to value at STMTDY

Category: PTRUTL File: SCADAT::MS

Kane: (S)

Purpose:
Set

Entry:

DO=FIB - Set DO,C(R) to value at STHIDY

DO,C(R) to the value stored in STHTDY

®its
20,C(R) = (STMTD1)

Calls:

Inclusiv
Stk lIvls:
History:

11/06/83

None
e 00,C(A)
]
Progranner Modification
8s Added docunentation
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Entry:

Exat:
D1,C(R) = (RVMENE)

Calls: None

Uses
Inclusive: C(R),Dt

Stk Ivls: O
History:
Date Progranner fodification
10/18/83  B.S. Rdded Docunentation

18.4 AVE=D1 - Update AVMENE From D1 or C

Category: PTRUTL File: 5B&IO::nS

Nane:(S) AVE=Dt - Update A¥NEME Fron D1 or C
Nane:(S) AVE=C - Update RVAENE Fron D1 or C

Purpose:
Update RVHENE pointer to the value in D1 or C

Entry: .
AVE=D1 : D1 = pew value for AVRENE
AVE=C : C(R) = new value for RVMENE
Exit:
C(R)=D1= Yalue stored into RAVHENE
Calls: Hone

Uses.......
Inclusive: C(R)

Stk lvls: 0
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18.6  RFAD-I - Adjust Refs when nen noves to lower addr

Category: PTRUTL File: SG3FXQ::nS

Nane:(S) RFAD-I - Adjust Refs wuhen mem noves to lower addr
Nane:(S) RFAD-- - Rdjust Refs uhen nem noves to louer addr

Purpose:

Entry:

Exit:

Calls:

Ad justs address references on the FOR/NEXT & GOSUB
stacks, in FIBs, as sell as RAM pointers

(PCADDR -> TRRAD3) & (CURRST -> AVAENS), when
appropriate; this 1s to be used uhen part of
progran nenory noves to louer address space

(hence a negative offset uill be added to the
references)

RFAD-- entry is used to adjust pointers when the
file chain 1n MAIN has noved.

RFAD-I entry is used to adjust pointers uhen a
file chain in an IRAN has roved.

B(R) = Bgn destination - Bgn source {offset)
RO contains Begin Source
2 entry points:
1) RFAD-- - End Source assuned to be (AVAENS).
2) RFRD-I - D1 points to a S-nibble location
containing the address of the file

chain end.
B(R)=offset
R0=8gn Source
R1=8g9n Destination
Carry Clear

RFAD-1 entry point - D1 preserved
All other entry pts - D1 pts to AVNENS ran loc.

RFUPD-, RFADSS »
LXFND, CSRC10, CSLCS, FORUPD, RFAD97,” BUFFIB,
PRVADR, 1/0FND, RFUPDs+, RFRDSE

A, C, D, RO, R1, 0O, D1

Stack lvls: 2 (PCUPDT)

13-§
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18.

Detaal:  Zeroes out references on the GOSUB & FOR-NEXT
stacks uhich point into purged address space.

Note: Henory nust be noved BEFORE calling this routine!
History:
Date Programner  Modifications

07/01/82  S.W.
12/29/82 .M.

Added docunentation
Updates CURRST -> AVRENS

7 RFUPD+ - Updates a ptr when nen noves
Category: PIRUTL File: SG&FXQ::nS

Nane:(S) RFUPD+ - Updates a ptr uhen nen moves

Purpose;
Adds offset to given address reference, if nenory
novement to louer address space calls for such adjust-
nent. Indicates 1f reference points to a part of
nenory that has just been purged.

Entry:
D(S)=0 => nenory expansion, else nemory contraction
RO=Bgn Source for NOVEUM
R1=8gn Destination for MOVEUM
DO points to RAM location containing address to
check/update
D1 points to Ran location containing ptr to end source
B(R)=offset (bgn destination)-(bgn source)
This nunber will be negative!

Exit:
B, D,"R0-R3, DO & D1 are as they were upon entry
Carry set=> Reference into purged address space.
A(R)=Bgn Destination
clr=> Reference has been updated if needed.
Correct reference in C(R) & 1n RAM pointed
to by DO.
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History:
Date Progranner Hodification
01/28/83  s.u. Rdded routine

18.9  RFADJ+ - Rdjusts Refs When Men foves=>Higher Addr
Category: PTRUTL File: SG&FXQ::N$

Nane: RFADJ+ - Rdjusts Refs WUhen Men Moves=>Higher Rddr
Name:(S) RFAD++ - Adjusts Refs When Mem Moves=>Higher Rddr
Nane:(S) RFAD+I - Rdjusts Refs When Men Noves=>Higher Addr

Purpose: Rdjust address references on the FOR/NEXT & GOSUB
stacks, in the fIBs, as well as the RAM locations
PCADDR -> TMRAD3 & CURRST -> AVMEMS, to reflect
instances of progran nenory expanding into
higher address space.

Entry:
B(R)=  Offset (End Dest.)-(End Source)
This nunber will be positive!
3 entry points:

1) RFADJ+ - Bgn source in R(A).

2) RFAD++ - Bgn source already in RO.

3) RFRD+I - D1 pointing to RAM location
containing pointer to end of
file chain - entry pt for IRANS,
Bgn source already in RO.

Exit: B(R)=O0FFSET; RO=BGN SOURCE; CARRY CLEAR
C(3 )=0 => Some address on GOSUB or FOR-NEXT
referenced block that noved

Calls: RFADSS, RFUPD+, RFADSS
RFADI?, BUFFIB, LXFND, CSRC10, CSLCS, FORUPD,
I/0FND, PRVADR, RFAD8S

Uses: R, C, D, DO, D1, RO
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Calls: none

Uses.......
Inclusive: A(R), C(R)

Stk Ivls: 0
History:
Date Progranner Modification

07/01/82  S.M.

Rdded docurentation

.8 FORUPG - FOR Stack Update

Category: PIRUTL File: SG&FXQ::NS

Nane:(S) FORUPD - FOR Stack Update

Purpose:
Updates references on FOR-NEXT stack

Entry:
r‘yl’ = 0
RO contains Begin Source
D1 points to location, containing End Source
If uant appropriate references zeroed
have D(S)#0 and R1 containing Begin Destination
B(R) containing offset (Bgn Source)-(Bgn Dest)

Exit:
P = 0
Calls: RFUP++

ses
Inclusive: R(R), C(R), D(R), DO
Stk lvls: 1
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Stk lvls: 2 (PCUPDT)

Detail: Needed when progran nem noves to higher address space
Note: ftertory nust be moved BEFORE calling this routine!
History:

Date Progranner Modifications
02/01/82 S.M, Rdded docurentation
12/29/82 S.H. Updates CURRST -> RVREMS

18.10  LDCSET - Set D=RVMEME; DO=0UTBS
Category: PTRUTL File: SGELDC::NS

Nane: (3) LDCSET - Set D=AVMEME; DO=OUTBS
Nane: D0=0BS - Set D=RVMEME; DO=0UTBS

Purpose:
Set D @ AVRENE, DO @ OUTBS

Entry:
2 entry points:
1) IDCSET - Sets D(R) to AVHEME. Sets DO to OUTAS.
2} DO=08S - Sets DO to OUTBS.

Exit:
Rll entry points:
C(R) = (OUTBS)
bo @ (outes)
Carry = Entry state
LDCSET only: ’
D(R) = (RVYMERE)

Calls: D=AVNE

b
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Stk lvls: 1 (LDCSET), 0 (DO=08S and DO=0UTB)

Detail:
The carry nust be PRESERVED due to call from RUTD
History:
Date Progranner Modification
6;;;5;;; 3-;’- ------ f-ladlhed da;;r-v;ntauun

18.91  DO=RYS - Set DO=address in RVRENS
Category: PTRUTL File: TIBERD::MS

Nane:(S) DO:AVS - Set DO=address 1n AVAENS
Nane:(S) DO=PCA - Set DO=address in PCADOR

Purpose:
DO=RYS : Set DO=<RVMENS> (also set A(R)=c<AVRENS>)
DO=PCR : Set DO=<PCADDR> (also set A(R)=<PCADDR>)

Entry:
No necessary conditions
Exit:
DO=AVS : DO=R(A)=<AVNENS>
DO=PCA : DO=A(A)=<PCADDR>
Carry not af fected.

Calls: None

Stk lvls: none

Detail:
=DO=RAVS DO=(S) =AVRENS  Set DO= start of avail nen.
GAT0  DO=DT0
=DO=PCR DO=(5) =PCADDR Set DO= addr of =qtn line,
D0=DT0 A=DATO A Set DO= address in DRTO.
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A(R) = Available menory end
C(R) = Absolute amount memory to check
P =

Ex1t

Carry Clear:  Enough memory

[:] = Anount to check (MENCKL, MENCL+ only)
= Available Menory start

] @ avnens

C(R) Available memory MINUS requested amount
(NINUS Leeway if also checked}
P =0
Carry set: Not enough nemory

B(R) = Anount to check (MENCKL, MEMCLs only)
S(R) = ehth

=0
Calls: None
Uges.......
Inclusive: R(R),C(R),D1,B(R) (MENCKL, MENCL+ only)

Stk Ivls: ©
Algorithn:

MENCKL: B <~- Requested Amount
MENCLs: € <-- 8
If P=0
CHKSPC: C ¢-- Leeway
Angunt = Req Anount ¢+ Leeway
If overflow ---> Error Return
DY «-- RVNENE
CHKSPF: R <-- RAvailable Memory End
Chkrnen: Subtract Req Anount from Rvailable Memory End
If negative --> Error Return
D1 <~- AVRENS
A <-- RAvailable Nemory Start
Subtract Rvail Nemory start from subtracted amount
If negative, then
Error Return [ C <-~ efiEN |
else
Return carry clear

History:

Date Progranner Modification
07/04/82 JP Nodified documentation
09/11/82 Jp Added Leeway check code
10/24/83 FH Updated docunentation
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Do=R
RN
History:
Date Progranner Modification
olos/ey e bocumentation

18.12 MEMCKL - Check Avail Memory With, Without Leeway
Category: PTRUTL File: TI&YTL::MS

Nane:(S) NENCKL - Check Rvail Menory Uith, Without Leeway
Nane: MENCK+ - Check Avail Menory Uith, Without Leeway
Nane: CHKSPC - Check Available Merory With Leenay
Nane: CHKSPF - Check Available Merory Mithout Leeway
Nane:(S) CHknen - Check Available Menory Without Leeway
Purpose:
See if requested nemory arount (+ Leeway] is less than
or equal to available wenory. Nonzero value of P on
entry deternines whether leeuay uill be included in
check for sone entry points. "Insufficient Memory"
error code is returned with carry set if requested
arount exceeds the available nerory.

Entry:
MERCKL:
C(R) = Rbsolute amount menory to check
4 = 0 iff LEEUAY to be added to amt being checked
REACL+: .
B(R) = Rosolute amount nenory to check
4 = 0 1ff LEENAY to be added to ant being checked
CHKSPC:  (LEEWRY ALUAYS added; B(A) not used)
C(R) = Adsolute amount merory to check
4

=0
CHKSPF:  (LEEWRY NEVER added; B(R) not used)
C(A) = Rbsolute anount memory to check
1] @ fAvailable nemory end pointer
CHKnen: (LEENAY NEVER added; B(R) not used)
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18.13  CLCOLL - Collapse Buffer Pointers to CLCSTK
Category: PTRUTL File: TIAUTL::nS

Nane: CLeoLL
Nane: SYCOLL
Nare:(S) 0BCOLL
Hane: BBLOLL

- Collapse Buffer Pointers to CLCSTK
- Collapse Buffer Pointers to SYSEM
- Collapse Output Buffer
- Collapse Input, Output Buffer Pointers
Nane: 0BPRD - Read Output Buffer Pointers
Nane: OBLCHP - Compute Output Buffer Length
Nare: INBS=C - Set INBS to the Value in (
Nare: D1=IBS - Set D1 to Start of Input Buffer
Nare: ($) DI@RVS - Set D1 to Available Memory Start

Nane: AVS=00 Set AVIENS to Value in DO
Nane: AVS=C Set AVRENS to Value in C
Purpose:

Nanipulate buffer pointers.

CLeoLL:
Collapse SYSEN, OUTBS, and AYMENS to CLCSTK.

SYCOLL:
Collapse OUTBS and RVMENS to SYSEN.

0BCOLL:
Collapse AVNENS to OUTBS (collapse output buffer).

BBCOLL:
Collapse INBS, OUTBS, and AVNENS to SYSEN (collapse
both input and output buffers).

0BPRD:
Rean; output buffer pointers QUTBS and AWMENS into C(R),
A(R).

oBLine:
Conpute length of output buffer = (AVMENS) - (DUTBS).

INBS=C:
Set INBS to the value in C.
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b1=I8S:
Set D1 to start of anput buffer,
D1@AYS:
Set D1 to AVNENS, A(R) to (RVNMENS).
AVS=00:
Set AVNERS to value of DO,
‘ ws=C:
Set AVNENS to the value in C(R).
Entry:
Ho entry cenditions assuned unless explicitly stated belou.
INBS=C:
C(R) = Value to store in INBS.
AvS=C:
C(R) = Value to store in RVHENS.
Exit:
CLcoLL:
C(8) (CLKSTK)
Dt 5 beyond AVHENS
Carry Clear
SYCOLL:

C(R) = (SYSEN)
D1 = 5 beyond AVNENS
Carry = (lear
0BCOLL:
C(R) = (ourBs)
D1 = 5 beyond RVNENS
Carry = C(lear
BBCOLL:
C(RY = (SYSEN)
01 = INBS
Carry = C(lear
0BPRD:
A(R) = (AVHENS)
C(R) = (ouTBs)
b1 @ AVHENS
Carry = C(lear
18-14 18-16
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0BLCNP: Gt LELEE L L L LT Rt R +
A(R) = Length of output buffer -- (RVMEMS) - (OUTBS) | | ]
C(R) = (OUTBS) | SAVSTK - Save Stack Utalities |  CHAPTER 19 |
D1 @ AVNENS | | I
Carry = Clear --- --- -- B Rkt e +
INBS:C: 1
C(R) = Entry state
01 = INBS
Carry = Clear
D1=]BS: 19.1  SVINF§ - Save/Read File Information
D1 @ Start of input buffer
C(R) = INBS Category: SRVSTK File: JPBEXC::NS \
Carry preserved |
AVS=D0: |
C(R) = RVMERS Nane: (S) SVINFO - Save/Read File Information t
Carry = (lear Nare: (S) SVINF+ - Save/Read file Infornation |
Nane: (S) RPINFO - Read Source/Dest File Information '
AvsS=(: Nane: RDINFS - Read Source File Info
C(R) = AvNERS Nare: RDINFD - Read Dest File Info
Do @ C((R) entry value
Carry = C(lear Purpose:
These entry points are used by COPY, TRANSFORM,
RUN, and CHAIN to save and access information on
Calls: INITPT  (CLCOLL,SYCOLL,0BCOLL only) their source/destination files. The info 18
stored 1n an area on the SRVSTK, uhich nust be
Uses....... . allocated using ALINFO beforehand. SVINFO and
Inclusive: C(R),D1 (CLEOLL, SYCOLL, 0BCOLL, BBCOLL, SVINf+ write the file info; RDINFO, RDINFS, and
INBS=C,D1=1BS) RDINFD read the info back.
A(R),D1 (D10AVS)
A(A),C(A),D1  (0OBPRD,OBLCNP) Entry: *
C(R) (AvS=DO) File Info save area allocated on SAVSTK
C(R),00 (RVS=C)
SVINFQ!
Stk Ivls: 0 (CLCOLL,SYCOLL,OBCOLL,OBPRD, IN8S=C, = Filenane (first 8 chars)
Dt=1BS,D1@AVS, A¥S=DO, AVS=C() RO(3-0)= Last 2 chars of filenane
1 (0BLCHP) D(RA) = Device information
2 (BBCOLL) D(0) = Device code
D(4-1) = Device spec (Port, extender#, etc)
History: . If PORT:
. D(1) = Extender# s
Date Progranner Rodification 0(2) = PORTH
-------------- If HPIL:
09/16/82 1] Cesigned and coded. D{(3-1) = Device address
10/12/82 2.} Added CLCOLL, SYCOLL,BBCOLL, INBS=C, D{(4) = Device characterization
D1=18S, AVS=D0, AVS=L 53 2 0 => Save info in source file positien
02/10/83 FH Renoved IBPRD, 0BSKIP, 0BBACK = 1 2> Save 1nfo in dest file position |
SVINF+:  Same as SVINFO, except:
l 18-15 19-1
NN
l )
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D(S) = Device code (position returned by FSPECx)
D(3-0) = Device spec shifted right {(1n position
returned by FPECx)

RDINFO:
$3 = D if Source file info to be read
= 1 if Dest file info to be read

RDINFS, RDINFD:

None,
Eat:
= 0 (SVINFO, SVINF+)
= 1 (RDINFO, RDINFS, RDINFD)
$3 = 0 (ROINFS)
3 1 (RDINFD)

Entry condition (RDINFO)

SVINFO, SVINF+: Information saved 1in appropriate spot
A = Entry Condition

RO(3-0)= Entry Condition

O(R) = Device infornation (see SVINFO entry)

ROINFO:  Info on selected file
R Filenane (first 8 chars)

RO = Llast 2 chars of filenane
D(R} = Device information (see SVINFO entry)
C(R) = D(R)

ROINFS: Same ss RDINFO; Source information
RDINFD: Sawe as RDINFO; Destination information

None.

ve: sDEST(S3), sREADI(S4), A, C. RO, D1,
D(R) (RDINFO, RDINFD, RDINFS),
D (SVINF+)

Stk lvls: ©

Detail:
Start addr Size Infornation
SAVSTK-50 20 Destination Filenane
SAVSTK-30 S Destination Device Infornation
. SAVSTK-25 20 Source Filenane
SRVSTK- § 5  Source Device Infornation

History:
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Exclusive: RA(R),B(R),C(R),D1
Inclusive: R,  B(R),C(R),D?

Stk lvls: 2

Detail: If sufficient nemory to allocite
Save DO on stack
Nove nenory betueen SAVSTK --» AVNENE
Update AVRENE
Restore DO

19-4
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Date Progranner Modification

07/04/82 JP Nodafied docunentation

19.2  SALLOC - Rllocate Arbitrary Save Stack Block
Category: SAVSTK File: TISUTL::MS

Nane:(S) SALLOC - Rllocate Arbitrary Save Stack Block
Nane: ALINFO - Allocate File Info Save Stack Block

Purpose:
Rllocates a block of the specified size on the Save
Stack (SAVSTK). SALLDC allocates an arbitrary size,
and ALINFO allocates the anount for the filespec info
area used by (OPY and TRANSFORN. Rvailable nerory is
checked uith or without LEEURY, depending on the entry
condi tions.

Entry: .
ryp = 0 if nenory chech to be performed with LEEWAY
® 0 if nenory check to be perforned without LEEWAY
SRLLOC :
C(R) = MWunber of nibs to allocate

= 0
B{R) = Mumber of nibs allocated

Carry clsar:

Allocation was successful

RVHENE updated

D1 @ Start of neuly created Save Area
C*D0 on entry.

Carry set:

Allocation failed due to insufficient memory
C(3-0) = Error code (=eMEN)

Calls: NERCKL, NOVEU3
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|
[ SAVUTL - Save Utilities ’ CHAPTER 20

> —_—

20.1 STRATRS - Restore Status
Category: SAVUTL File: FHRTFA::nS

Nane:(S) STATRS - Restore Status
Nane: STATR+ - Restore Status

Purpose:
Restore status flags $11 -~ SO and S13 fron area saved
by STATSV. STATR¢ nerges specified bits from current
status setting with restored S11 - SO,
Entry:
01 @ Save area uritten by STATSV
STATR+:
C(X) = Bits corresponding to status flags to be pre-
strved fron current status setting during
restore.

Exit:
$13, S11 - S0 restored (nerged 4/input bits if STATR+)
C(x} = 01d $11 - SO
Carry clear

Calls: STATR+ calis STATRS which has no calls

Uses.....
Inc

Sth lvls: O (STAIRS), 1 (STATR+)
History:

Date Progranner Modification

06/15/82 FH Designed and coded.
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20.2  STAISV - Save Status $13, $11 - $0
Category: SAVUTL File: FHATFM::MS

Mare: (S) STATSV - Save Status $13, $11 - $0

Purpose:

Save status flags $13, S11 - S0 in designated spot.
fntry:

D1 @ Start of 4-n1b save area
Exit:

Save area written (see detail below)

Carry clear .
Calls: None
Uses.,.....
Exclusive: C{R)
Inclusive: C(R)
Stk Ivls: 0
Detail:

Save area:  Nibs Contents

20 Status S1t - SO
3 0 is $13 clear, 1 if set
History:
Date Progranner . Modafication
06/15/82 FH Designed and coded.
20-2
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Date Programer fodification
09/14/82 FH Designed and coded
02/24/83 FH Expanded buffer fron 8 to 16 levels

20.4  R<RSTK - Save RSTK Level(s) Into RSTKBF Buffer
Category: SAVUTL File: TIAUTL::m§

Mane:(S) R<RSTK - Save RSTK Level(s) Into RSTKBF Buffer

Purpose:
Save Return Stack Level(s) in circular buffer. Levels
are saved and restored on a last-in-first-out (LIFO)
basis (see RSTK<R for restore routine). The buffer nay
hold up to 16 levels. No more than 6 levels should be
saved or retored 1n one call, houever, since the return
to the caller of R<RSTK requires one level.

fntry:
P = n -1, uhere n is nunber of levels to save
(not counting return to caller of R<RSTK,
which 18 not saved)
Exit:
Carry = (lear
P = 0
00 @ RSTKBp RAM location
Calls: RSTK>1
Uses.......

Inclusive: B(R), C(R), C(S), DO (R<RSTK)
Stk lvls: -n (n levels are REMOVED fron stack on return)
NOTE:
The addresses stored in the buffer are NOT updated by
RFADJ.

Detail:

Gomputers,

%

Museum &

HP-71 Sof tuare IDS - Entry Point and Poll Interfaces
Save Ut1lities

2.3 RSTK<R - Restore RSTK Level(s} Fron RSTKBF Buffer
Category: SAVUTL File: TISUTL::MS

Nane: (S} RSTK<R - Restore RSTK Level(s) From RSTKBF Buffer

Purpose:
Restore Return Stack Level(s) from circular buffer.
Levels are saved and restored on a last-in-first-out
(LIFQ) basis (see R<RSTK for save routine). The buffer
holds up to 16 levels. No rore than 6 levels should be
saved or retored in one call, houever, since the return
to the caller of RSTK<R requires one level.

Entry:
P = n -1, uhere n 1s nunber of levels to restore
(not counting return to caller of R<RSTK)
Exit:
Carry Clear

00 @ RSTKBp RAM location
RSTK>1 R

: L(R), C(S), B(R), DO
Stk 1vls:  n (n levels are RODED to the stack on return)

NOTE: i
The addresses stored in the buffer are NOT updated by
RFADJ,

Detail:
The position in the circular buffer is indicated by
the nibble =RSTKBp in Systen RAM, which points to the
last position written,

Ouring the routine:

£( = Level counter (fron P on entry)

P = Circular buffer position (fron zRSTKBp)
These counters are set up by routine RSTK>1, which is
shared by RSTK<R and R<RSTK,

History:
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The position in the circular buffer is indicated by the
nibble =RSTKBp in System RAM, which points to the last
position uritten.

Ouring the routine:

C( = Level counter (Fron P on entry)

P = Circular buffer position (fron =RSTKBp)
These counters are set up by routine RSTK>1, whach is
shared by RSTK<R and R<RSTK.

History:

Date Progranner Modification
09/14/82 FH Designed and coded.
02/24/83 fH Expanded to 16 use levels

20.5 SNAPRS - Restore CPU Snapshot Fron SNRPSV Buffer
Category: SAWUTL File: TI&UTL::MS

Nane:(S) SNAPRS - Restore CPU Snapshot Fron SNAPSV Buffer
Nane: (S) SNAPR* - Restore CPU Snapshot From finy Buffer

Purpose:
Restore registere saved by SNRPSV (R, D, 0O, D1) and
retum saved stack level for caller to push onto stack,

Entry:
SNAPRS:
None,
SKAPRY;
D1 & Starting address of save buffer ¢+ 42 decinal
Exit:
] = Yalue saved by last SNAPSV call.
D1 = Value saved by last SNRPSV call,
A * Yalue saved by last SNAPSV call.
B(R) = Stack level saved by last SNAPSY call,
C(R) = Stack level saved by last SNAPSY call.
D = Value saved by last SNRPSV call.
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Carry = Clear.

Calls: None.

Uses.......

Inclusive: R, B(R), C(R), D, DO, D1
Stk lvls: 0

Detail:

SNAPSHOT SAVE BUFFER LAYOUT

Offget
into
Buf fer Nibs Register
0 16 A
16 16 [
k4 s ]
37 s DO
42 5 Stack level
History:
Date Progranmer flodification
09/10/82 FH Designed and coded.

20.6 SNAPSV - Save Snapshot of CPU in SNRPSV Buffer
Category: SRVUTL File: TI&UTL::NS

Nane:(S) SHAPSY - Save Snapshot of CPU in SNRPSV Buf fer
Nane: SHAPLC - Save Snapshot of CPU 1in Any Buffer

Purpose:
Save linited snapshot of CPU (1 stack level, A,0,D0,D1)
to allou a routine to function uithout disturbing the
registers of 1ts caller. Useful for tight situations.
Snapstiot 1s saved in systen RAM, and is restored by the
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20.7 SRLEAS - Release Arbitrary Block Fron Save Stack
Category: SAVUTL File: TI&UTL::nmS

Nare:(S) SRLEAS - Release Arbitrary Block From Save Stack
Nane: RLINFO - Release File Info Block From Save Stack

Purpose:
Release block of specified size from the Save Stack.
SRLERS releases a block of arbitrary size, while RLINFO
releases a block the si1ze of the filespec info ares
used by COPY and TRANSFORM,

Entry:
SRLERS:
C(R) = Number of nibs to release.
RLINFO:
P =0
Exat:
P ]
DO 01d Av nen end

e
D1 @ New RAv nen end
Carry = Clear

Calls: NOVED3 (RLINFO falls into SRLERS)

Exclusive: R(R),8(R),C(R),D0,D1
Inclusive: A,  B(R),C(R),D0,Dt

Stk Ivls: 0

Detail:
Nove Menory Doun paraneters:
End Dest = (SAVSIK) (01)
End Source = (SRVSTK) - release (b0)
Length = ((SAVSTK) - release) - (RVMEME) (C)
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routine SNAPRS.

SNAPSV uses dedicated RAN locations for storage,
SMAPLL uses a “local” RAM location for storage.

Entry:
SHAPSV
C(R) = Stack level to be saved; popped by caller of
SNRPSV,
SNAPLC
01 Starting address of save buffer + 42 decinal
C{R) Anything you uant to save.
Exat:
B(R) = C(R) on entry
C(R) @ Save area start address + 42 decinal
Carry = Clear,
Calls: “None.
Uses....... 1

Inclusives B(R), C(A)
Stk lvls: O

Detaal:
SNRPSHOT 'SAVE BUFFER LAYOUT
0ff set
into
Buf fer Nibs Register
0 16 A
16 16 [
32 5 D1
w s 0o
42 S Stack level
History:
Date Programner flodification

03/10/82 FH ‘
1715782 8

Denlgnod and coded,
Rdded SNAPLC entry
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| |
| STOCWP - Statenment Deconpile | CHAPTER 21 =
I |
D -- + +
21.1  DSTRDC - Deconmpiles Variable Declarations

Category: STDCRP File: SGALDC::MS

Nane:(S) DSTRDC - Decorpiles Variable Declarations
Nane: DECDC - Decompiles Variable Declarations

Purpose: Deconpiles the following statenents:
INTEGER, SHORT, REAL, bIm, DESTROY, MEXT

Entry: 2 entry points:
D(R) contains end of available nenory

D1 points into token stream

DO pornts into ascii output buffer

1) DSTRDC - for statements with a possible
keyword, eg TRACE and DESTROY.

2} NXTDC
DECDC - For variable list,
INTEGER,' SHORT, REAL, DIN, l.lg)ﬂ

Exit: A(B}=EOL TOKEN
via OUTELR

Calls: VARDC, ARYDC, OUTBYT, GTEXT+, EOLXC*

Uses: R, C, $5,86,89, D1,D0
A-C, RO-R2, $0,53,58,510,511 -- EXPRDC

Stk lvis: 6 ’
History:

Date Progranner  Nodifications
08/18/82  S.W. Rdded docunentation
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Statenent Decompile Statenent Deconpile
Exit: Through PRNTDC
Calls: EXPRDC, LIMNDC, LABLOC, OUTBYT,GTXT++,ETHRDC
Uses.......
Exclusive: A-C, 01,00, S5,59 (ONOC only}
21.2  PRNTDC - Expression List Decompile Inclusive: R-C, RO-RZ, 01,00, $0,$3,$8,510,$11 - EXPRDC
Category: STDCHP File: SGRLDC::nS Stk lvis: 6
Detail:
OM ERROR (COTO|GOSUB) (<lineno> | <label> )
Nane: ($) PRNTOC - Expression List Decompile ON TIMER. #<tiner no>, <Hsecs> (5070|GOSUB)
Nane:(S) DISPOC - Expression List Deconpile (<lineno> | <label>)
Nare:(S) FIXDC - Expression List Decompile ON <exp> GOTO  <lineno>f<label> [,<lineno>|<label>]
Nane:(S) DROPOC - Expression List Decompile SuB
RESTORE
Purpose: Decompiles PRINT, DISP, POKE, FIX, SCI, ENG, FLAG,
DELRY, WAIT, INPUT, RERD, statements History:
Entry: P=0 Date Progranner Hodification
A(B) contains token ponted toby ot | _7T° e
O(R) contains available nenory end (AVMENE) 07/13/82 1.P, Modified docunentation
0t 1nput pointer 08/29/83  S.M. Updated docunentation

B0 output pointer
PRNTDC - Entry FOR PRINT, DISP
Allous USING to precede expression list
FIXDC - Entry FOR FIX, SCI, & ENG
Must be at least 1 expression in list
DROPOC - Entry for DROP, ADD
Optional expression list (none necessary)
INPIDC - Entry for INPUT
READDC - Entry for READ, READM
SFLBOC - Entry for SFLRG, CFLAG 2
Deconpiles ALL, MATH, or expression list

.4 RENMDC - PURGE, COPY Deconpile

Category: STOCHP File: SGALDC::MS
Calls: DUT1TK, EXPRDC, GTEXT+, EOLKC*, LINMDC, -EXPR-,
L)

contst
Uses: R-C, 01,D0, S9 Nane: RENDC - PURGE, COPY Deconpile

R-C, D1,D0, RO-R2, $0,53,58,310,811 -- EXPRDC Nare: (S) PURGDC - PURGE, COPY Deconpile

Nane: COPYDC - PURGE, COPY Decompile

Detail:  WILL WORK FOR ANY STATEMENT WHICH COMPILES T0 A LIST

OF EXPRESSIONS DELINITED BY COMMA OR SEMI-COLON Purpose: Decorpiles RENANE, PURGE, PRIVRTE, COPY

TOKENS.

2 ENTRY POINTS: Entry: P=0

1) PRNTOC ~ FOR STRATEMENTS MMICH OPTIONALLY ALLON 01 past begin BASIC token
A NULL LIST. DO output file
2) DLAYDC - OTHERMISE D(R) contains available menory end (AVMENE)
NOTE: tEND, tTAB, or \N\ MAY NOT BE USED AS A KLUDGE’ TOKEN Exit: via OUTELY
21-2 21-4
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Statenent Deconpile Staterent Deconpile
BY ANY ROUTINES THAT USE THIS ROUTINE. Calls: FILDC, GTEXT+, EOLKC*, BLNKCK
Stk lvls: 6 Uses: A-C, 01,00, R1,R2, S8,59
R-C, 01,00, RO-R2, $0,53,58,510,$11 -- EXPROC
History:
Stk lvls: 6
Date Modifications

- Detail:  NAME <file nane>
Added documentation PURGE <f1le specifier>|ALL|keys
RENAME [<file specxhenlkeys{ 10 <f1le nane>|keys
COPY [ <file spec> | KEYS | CARD | PCRD } [ 10
[ <file spec> | KEYS [ CARD | PCRD } ]

08/18/82

Hote: The T0 clause is OPTIONAL in a COPY statement
In RENRME, the TO is ALWAYS there

<destination file> is optional in COPY
This requires an EOL Check to be done after <file2>
21.3  ONDC - ON..GDTO,..GOSUB, . .RESTORE Decompile This does not affect RENANE Deconpile

Category: STOCMP File: SGALDC::MS History:

Date Programer Modifications
Nane: ONDC - ON..G070,..GOSUB, . .RESTORE Decompile 08/18/82  S.M. Added documentation
Nane:(S) GOTODL - GOTO Decompile .

Nane:(S) ONDC20 - Keyuord and Opt Lined/Label Deconpile

Purpose: s
ONOC decorpiles ON..GOTO,.. GOSUB,..RESTORE statements

GOTODC entry decorpiles an optional list of line nunbers/
labels. It 1s used by GOTO, GOSUB, and RESTORE deconpile
in the mainfrane.

OMDC20 entry decompiles a keyword within leading and
trailing blanks, then decompiles an optional list of line
nunbers/labels.

Entry:

ryo(“) contains available nemory end (RVNENE)

D1 points into token strean

DO output pointer

P= 0O

Entry points:

ONOC - DY points to tERROR, tTINER, or cempr>

GD10DE - D1 points to start of optional list of
line nunbers/labels. :

ONOC20 - D1 points at keyword token preceding , E;'\ b

optional list of line numbers/labels
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STEXEC - Statement Execute , CHRPTER 22

+ ———

22.1 ANANT - Perform Variable RAssignnent
Category: STEXEC File: RABRASN::nS

Nane:(S) RSNINT - Perforn Yariable Rssignnent
Nane: ASHSTD - Perfors Variable Rssignment

Purpose:
Evaluate expression and assign 1t to a variable,
ASNMNT evaluates (i.e., locates) destination variable.
ASNSTO does not (and requires proper entry conditions
for DEST subroutine).

Entry:
ASMINT - DO @ Destination Variable token.
RSNSTQ - DO 1 byte before start of expression,
Entry conditions for DEST.
$16 set 1f trace is desired.
Exit: Top 16 nibbles of Mathstack in R,
DO @ end of Statement,
D1 @ top of Mathstack.
Calls: DEST, EXPEX-, SVIRC. A1l STORE calls (below)
Uses: Everything.
Stk lvls: 6
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22.3 ONERR - Execute branch of ON TINER/ERROR
Category: STEXEC File: JPSEXC::nS

Kane: ONERR - Execute branch of ON TIMER/ERROR
Kane:(S) ONTIMR - Execute branch of ON TIMER/ERROR

Purpose:
Process ON TINER execution
Process ON ERROR execution

Indicates code needed to process any statement with
GOTO/GOSUB that interrupts program execution and wants
TRACE. This code nust be duplicated

The nain difference is sXUORD should be set before the

call to GOTO+. Thas guaranteés that all linet references
H1ll be searched for, incase the reference was never cleare??
due to the LEX file being missing when clearing references.

Exanple statenent: ON INTR GOTO|GOSUB <stmt id>

Entry:

C @ GOTO | GOSUB of statement
For ONTIMR: RSTK = Next Stnt Rddress

sONTOR = 1 (S6)

sONERR = 0 ($4)

A(S) = Tiner
Duplicate this code for
External Statement u/GOTO or GOSUB with interupt
Nake sure sXWORD is set before jumping to GOTO+
This code #ill TRACE properly

Exit:
Through GOTO+ to execute GOTO | GOSUB
RSTK = Next Stnt address
SEXTGS = 1

1f ONTINER: sONTAR = 1
) History: SA and SC R3{(S) = Tinerd
1f ONERROR: sONERR = 1
Date Progranner flodification
------------------ --- Calls: TRFCK-, TRFROM, UPDPC, TRTO*, RRC THI , LNSKP-
05/26/82 SA Personnel change
Uses.......
Exclusive: sGOSUB(S3), sEXTGS(SS), sONERR(S4),S6,59,R1,R2,R3
22-1 22-3
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22,2 STORE - Store From Stack To Variable
Category: STEXEC File: RB3ASK::nAS

Hane:{S) STORE - Store From Stack To Variable
Purpose: Store nunber or string in knoun register,

Entry: Exit conditions of DEST
D1 = (MTHSTK) = true top of Mathstack,
Top 16 nibbles of Mathstack in R.
Statenent scratch has information set up by
ST,

- e

S-R1-2= Address points at the variable nane
This address is for TRRCE to decompile the
variable nave. If the content of S-R1-2 is
2ero, the assignent u1ll not be traced.

Exit: Preserves DO,
D1 @ top of Nathstack,
R3 contains value stored in variable location
(as opposed to the value in the RES register)

Calls: CPOLL, 'trute. INTGR, RESTOR, SHRT, STRASN.
Uses: Everything.
Stk lvls: S (TRACER and CREATE)
History:
Date Progranner fodifications
03/14/8? ;IT R3 cont;;;;_;alue stored
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sGOSUB  S3 = GOSUB flag

SONTRR S6 = ON TIPER statement

sEXIGS S5 = External Entry flag for GOTO+

sONERR $4 = ON ERROR statenent

SXHORD 59 = XNORD flag for searching for GOTOs
RSTK = Return Address 1f GOSUB & ON TIMER
RZ = Position @ <lineno> | clabel> in stat

Saved DO
RI(S)= Tirer {if ON TINER)
R(S) = TinerW (if ON TIMER)

RACTAI uses RO,R1,R3,
Stk lvls: <= 7 (statenent execute)
Detail:

ONERR:  Clear status
Set ON ERROR flag
Conpute next statenent return addr(LNSKP-)
Save on stack

ONTIMR: Set External Entry flag (SEXTGS)
Set D0 = C (position sithin DN staterent)
Read and skip over token
Save DO 1n R2
Save Tiner# in R3I(S)
Set GOSUB flag

If G010
Clear GOSUB flag
If DN TIMER
Reactivate tiner (RACTAI)
Resave tinerd (R3(S))
If trace needed {TRFCK-~)
Trace FROM line# (TRFRON)
Restore 0O
Update PC address to point to ON stnt
If trace needed (TRF(X-)
Trace T0 lined (TRYO*)
Restore DO
ONGTGB: Clear XWORD flag (sXWORD)
go execute GOTO | GOSUB of statement
Nistory:

Date Progranner Modification
07/04/82 JP Nodified docunentation
09/28/82 JP Changed ON TIRER inplenentation
11/28/82 Jp Changed interface to 60T0/GOSUB
12/08/82 JP Fixed Timer¥ destroy by TRACE
02/11/83 Jp Clear sXUORD before GOTO+ jump

22-4
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Staterent Execute

03/08/83 Jp Renoved sEXTGS set, clear @ ONERR RO,R2,ALRN (+36), PNDALM (+1),STATDY,f1SUSP, PgnRun
03/31/83 P Conpute Rtnadr for ON ERROR
03/31/83 )P Aluays update PCADRR @ ON stnt Stk lvis: 6
Rlgorithn:
If END ALL
goto ENDALT:
ENDBIN:
END1O: If END DEF | END SUB
g0 process appropriate statement
END20: Clear addresses, one level of stacks (CLRSTK)
END30: Close all open files (CLOSER)
22.4 tW - END, END ALL, END SUB, EMD DEF Staterents 1f non BRSIC file (GETSTC)
go Clear status and Exit BRSIC loop (BSCEKT)
Category: STEXEC File: JPESYS::n§ If non progranmatic END desired (sSST)

Clear Pgnkun to prevent SUSPend
go Clear status and Exit BASIC loop (BSCEXT)

else
Nane: END - END, END ALL, END SUB, END DEF Statements If program running
Nane:(S) ENDRLL - External Stwt entry to perforn END ALL Set Don’t Continue flag (NoCont)
Narie: (S) ENDBIN - End Binary Progran or Subprogran Set END Execute flag (sENDx)
Nane: END10 - STOP Statenent Execute Golong to end of BRSIC loop through
Nane: END20 - END SUB reentry NXTST1 to avoid sENDx clearing
Nane: stop - STOP Statement Execute
Nane: EXITRN - Clear status, return to BASIC loop ENDRLL:Set sSST flag
ENDAL1:Collaspe stacks to one level (CLPSTK)
Purpose: goto ENDX
These entry points deal ujth terninating execuytion
of in the current environnent due to an explicit Note:

connand such as END or STOP, or a SST past the last
statenent in the progran. The running program may
be BRSIC or Binary.

END checks for ALL token
checks for ENDSUB/ENDDEF
Returns to BRSIC loop allowing exceptions to be
checked

$2 set will cause ending of execution so that:
Exceptions not checked
Progran not suspended, CNTRDR not updated

A1l entries but ENDALL collapse ONLY ONE level
ENDALL collapses to one leve!l

The sENDx flag uas originally used to distinquished END fron
all other statenents/conditions that stop the BASIC loop exec.
If a progran had been running,

this flag allowed CURRL to be updated to the END statenent,
but prevented the SUSP annunciator from lighting and the
CONTINUE address fron being updated.

This sSST flag uas used to avoid any checking of a progran
running by returning to a different place in the BASIC loop,
since CURRL could not be updated in situations like SST past
the progran end.

Hhen the decision was made to update CURRL only when
SUSPending the use of two flags 1s not that different.
R “nornal® END statement returns through NXTSTM to the BASIC

Entry: loop. This causes exceptions to be checked before execution is
END: DO past END token stopped if a program was running. If fron the keyboard,
Checks for ALL token execution continves. If sSST 1s set (from SST past
ST0P: the end of the progran or for TRANSFORMing the current file...)
ENDBIN: then the BASIC loop is reentered belou the exception checking.

END10: (Checks 1f END SUB or END DEF)
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(BRSIC Loop entry if @ progran scope end)
(SST @ Progran End entry)

Hp-
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In either case, neither CNTRDR is updated, nor SUSP 11t.

History:
$SST (S2=1) 1f non-exception/nonprogran exit
(Clears Pgnfun (513:0), Clears $0-S11) Date Progranner Modification
(Returns to BASIC loop without checking --
exceptions} 03/08/83 p STOP === END SUB, END DEF
(Prevents update of Cont Rddr [CNTRDR]} 03/17/83 Jp Packed D1=(5) CRLSTK
and SUSPend of progran) 04/25/83 I CLRST thru EXITRN 1f $SST
Collapse stacks one level ONLY 05/09/83 » Clear PgrRun before EXITRN
05/12/83  Jp Check ENDSUB/DEF if SST
END20:  END SUB reentry at end of progran (PRGMEN)
sSST assuned cleared (S2<0) 06/05/83 Jp END10 1s Binary progran return
If 211 acts like END1O entry 06/05/83  JP If nonBRSIC prgn---> EXITRN
06/05/83  JpP ENDBIN entry point added
ENDALL: External Statenent entry
Sets $SST (S2=1) to avoid CNTADR update and
program suspension
Avoids checking of exceptions in BRSIC loop
Clean-up for TRANSFORM current file
Clean-up for PURGE current file
Collapse stacks doun to ONE level
A1l entries, but ENDALL, collapse ONLY ONE level
22,5 G010 - Statenent Execution

Exit:
If END ---> sENDx (S1=1) for BRSIC loop return
Prevents SUSPend of program
Through NXTST1 to avoid sENDx clearing
Returns to BASIC loop so exceptions
are checked
NoCont (S14=1) if within progran
Causes BASIC loop execution to stop
If END DEF or implied END DEF
---> Thro! ENDDEF
If END SUB or inplied END SUB
--~-> Through ENDSB-
If SST @ PRGNEN or non exception check END desired
-~-> Through BSCEXT with PgnRun ($13) clear
Exceptions are not checked

Category: STEXEC File: JP&SYS::nS

Nane: (S) G010 - Statenent Execution
Nane: (S) GOSUB - Statement Execution
Nare: RESTDR - Statenent Execution

Purpoge:
Execution of GOTO | GOSUB
Partial execution of ON, ON ERROR, ON TIMER
Partial execution of RESTORE
Partial execution of XNORD with GOTO/GOSUB within

Prevents CNTRDR update and prget SUSPension Entry:
If non BRSIC progran GOSUB: DO past GOSUB token (Sets SUB $3=1)
--=~> Through EXITRN 60T0: DO past GOTO token (Sets SUB $3=0)

Clears S0-511; exit BASIC loop {BSCEXT)
Exceptions are not checked
CNTRDR not updated, progran not SUSPended

RESTOR: DO past RESTORE token (Sets $1021)
All status nust be clear

G0TO+ : Entry for statement containing:
GOTO | GOSUB <lineno> | <label>

Calls: CLRSTK, CLOSER, CLPSTK, GETSTC, SUBCNK DO @ <lineno> | <label> token past GOTO | GOSUB
sEXTGS = 1 1f External statement entry
Uses: R-D,P, D1, DO, CNTRDR, sENDx (S1), sSST (S2), If GOSUB within statement
22-6 22-8
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sGOSUB = 1 (83)
ON TIRER: SONTHR = 1 (36)

SEXTGS = 1

R3(S) Tinerd

RSTK Return address
O ERROR: SONERR = 1 (S4)

SEXTGS = 1

RSTK = Return address
ON RESTORE: sRESTR = 1 ($10)
External Entry: (l1ke ON INTRPT)
SEXTCS = 1

RSTK Return address
sGOSUB = 1 1f GOSUB
All other status MUST be clear!!!!

sXUORD = 1 (59)
If XMORD with GOTO | GOSUB
Statenent perforning GOTO/GOSUB in a
"sequential” fashion. EX: OW <exp> GOTO

Guarantees aluays search for Lined referen
Elininates problen of Linedl reference address
that is invalid because it mas not cleared
during PEDIT because the Lex file uas nissing.

External statenents with GOTO/GOSUB that
interupt progran execute {ex:ON TINER,ON INTR)
nust duplicate ONTIMR code (see JPSEXNC) to
guarantee proper TRACE of progran execution.
$XWORD nust be set before jumping to GOTO+

RI(S) = Return type

If “normal” GOSUB
R}(S) =0 .

If GOSUB fron Keyboard (PgnRun=0)
RI(S) = 1

If “special” GOSUB/RETURN
See pRINTp Poll 1n RETURN
R3(S} = 9 through 15

This allous special processing uhen
RETURN of GOSUB is encountered

Assunes External Entry statenents execute from a
Program, i.e. PgnRun (S13) is set.

Exit:

to BSCX60
Rvoids exception checking until RFTER the branch
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Detail:

RESTOR:
RESTOR:

2

1@
RESTRX

(GOTO | GOSUB) (<linenc> | <label>)

RESTORE [ <lineno> | <label> }

RESTORE # cassignd> { <lineno> | <label> )

ON <exp> GOTO | GOSUB (<lineno>|clabel>....)

ON ERROR GOTO | GOSUB <lineno> { <label»

ON TINER N <exp>, <exp> GOTO | GOSUB <lineno>|<label>

If next token = 4
go Execute RESTOREN  (RESTRW)
Set RESTORE fla (sRESTR)
If (no <lined> T clabel>)
Set C=0 (Indicates start of file for DRTPIR)
go Execute RESTORE (RESTRX)
goto GOTO+
Set GOSUS flag {s6OSUB)
gota GOTO-
Clear GOSUB flag
Clear RESTORE, ON ERROR, External Entry flag
Save DO (R1)
If not running

Set progran scope (PRSCKB)
Check 1f trace needed (TRFCK, TRFRON)
Restore Timer® to A(S) (R3(5))

If GOSuUB

Pop Return Rddress of Stack incase ON TINER

If not ON TINER
Calculate Return fddress  (LNSKP-)

If XWORD
go Push Return type/addr (goto 0)

Set Return Type = 0

If ON ERROR { SONERR )
Save Return Rddress in ERRSUB to detect
nesting of ON ERROR GOSUD statements

If Return to keyboard (not PgriRun)
Push CNTRDR on GOSUB stack (PSHUPD)
Return type = 1

If ON TINER
Shift Timer# to C(S)
Return type = Timer# + 1

Push Return type/addr on stack(PSHGSB)

Save Tiner¥ incase of Error ($-R0-0)
Restore DO (R1)
If Linedt
find line# address (PFNDZL)
If found

Position to EOf before Lined
Move Run address D1 -> C

If RESTORE statement (SsRESTR)

: Set DATPTR .to C
golong NXTSTH
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Cleans up TRACE
I

-

RESTORE | ON RESTORE (sRESTR (510))
Jump to execute RESTORE
Return to Run Loop thru NXTSTH

I

-

RESTORE #
Junp to execute RESTORE #

1

-

GOTO from Keyboard
Through NXTSTH af ter Setting CNTADR,CURRL

1

-

Error (Label | Line# not found)

If ON ERROR stmt (sONERR (S7))
Zero out ON ERROR address

If ON TIMER, ON ERROR or External Entry
PCRDOR has been updated to ON statenent

If ON TIMER
Rppropriate Timer# has be Of Fed

Set up Error Hessage

goto MFERR

Calls: PFROZL, FILXQT,FINDLD, PSHGSB,PRSCKB,
TRFCK-, TRERON, SNcrlf, TRTD+, CNTCUR, LNSKP-,
SFGPGN, POPGSB, OFF TIR, CNTCK2, PSHUPD

Uses.......

Exclusive: A,(,S0,53,54,85,86,57,58,89,810,513, $14,R0-R2, DO,
$-m0-0 (1 nib)

Inclusive: R-D,S0-510,513,514,R0-R4,D0,01,a11 FUNCTION scrich
$-R1-0 thru S-R1-3,STNTDO,S-R0O-0 (1nib)

PRSCKB uses R2; but its called only when WOT running
ON TINER only active HMEN running

RSTK = Return address (If ON TINER)
R * Saved DO

RI(S) = Tiner ¥ (If sONTHR)
RI(S) = Return type {If sWUORD)
sGOSUB = GOSUB (83)

GONERR = ON ERROR entry ($4)

$EXTGS = External statement entry (S5)

SONTMR = ON TINER entry (36)

SXHORD = XWORD entry for PFNDZL  (89)

SRESTR = RESTORE statement entry ($10)
PgnRun = Progran running (513)
NoCont = Don’t Continue Run Loop (S14)
S-RO-0 = Tinerd

Stk lvls: 7
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If GOTO from Keyboard
Update CHTROR @ stmt jumpd (CNTCUR)
Conpute Lined of stnt jump &
Update CURRL @ Line#
golong to next stut in Stnt Buffer
Set DO @ Run/execution address (C) .
Check 1f Trace Flow { TRFCK-, TRTO+)
Restore DO @ Execution address (Rt)
Set PRGN annunc, PgrRun flag  (SFGPGH)

Goto to Run Loop
If Label
Nove label into R (FILXQT)
If Illegal Label or not in Current file
Error Exit (ERROR)
else
Find label (FINDLB)

If label not found ---> Error exit
flove Label stnt start (Run address) DO ~> C

goto 1;
If lined or label not found

£RROR:
If GOSUB
Pop Return address off stack (POPGSB)
If ON ERROR statement (SONERR)
Clear ERRSUB address
Clear ON ERROR address
If ON TIRER {sONTRR)
OFF appropriate Timer (OFFTAR)
If Trace node --> Send CR/LF (SNcrlf)
Error Exat --> eSTHNF (NFERR)
History:
Date Progranner Modification
02/04/83  JP Saving Tinerd in scratch
02/07/83  JpP Rdd sXUORD status, PFNDLZ call
03/08/83 Jp Checking sEXTGS instead of sONTMR
03/31/83  JP Renove UPOPC if External Entry
04/29/83 Jp If sXWORD, R3I(S) = Return type
05/21/83 P If GOSUB from keyboard save TNTRDR
on GOSUB stack
06/17/83 Jp If GOTO from ke{:oard; set SUSP
06/29/83  JP Check TRACE to beforg set PgnRun

Set PgnRun ALUAYS
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22.6 USING - Interpret INRGE String
Category: STEXEC File: RMBRING::NS

Nane:(S) USING - Interpret IMAGE String

Purpose:
Parse IMAGE stnt for formatted input/output (DISP USING,
PRINT USING, ENTER USING, etc.)

Entry:
P = 0
DO= progran PC (points to IMAGE string or line #)
D1 points to next 1ten on stack.

Exit:
If arror (INRGE parse or USING xqt), to MFERR.
Otheruise, to NXTSTH, unless picked up by poll handler.
Calls: EXPEXC... Need I say nore?
Uses:  EXPEXC can use all CPU registers.
Stk lvls: 4 (all stack levels are lost, since the
INAGE parse routines use the stack
for storage)

NOTE: ALl RSTK levels are lost. Never call USING expecting
any RSTK levels to be saved.

Detail:
Register usage:

D0= pointer into IMAGE string.

D1= pointer into BIdING (expanded string uhere execution
code 1s built) .

D{R)= address of available nenory start.

RO(A) = Dt where backuard search was started.
RO(9-5)= address to start execution.

Ri(f) = stores DO,

R1(9-5)= length of IMAGE string (nibs).
R1(S) = counter for 2 complex nuneric fields.
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deternine the status bit setting in USING execute.

Status bits

These gtatus bits must be preserved during execution!

SsNULT =8 fultiplier pending.

sSIGN =9 Sign already specified.

SFOUND =10 Output field found (at least one).
sROX =11 Radix already specified.

These status bits can be changed during execution.
(status bits 0,1,2 are used for nuneric flags in xqt)

sXQ1 =0 Start executing.

s(/p = C/P pendang.

sCntg = Counting digits.

slnit = Field already 1nitialized.
InhEOL =4 Sane as SBRIO !!! (aluays=0)
sSTOP = Stop backuard search.

sSpecl =6 Special handling (used in xqtn)
slplxP =7 Conplex field pending.

Bits For character masks used in parsing (Ckloop)

X-chr 22715 X: "blank"

D-chr =274 D: digat

R-chr =2™13 R: string char

Pt-chr =212 Decinal point

Dblqt =2"11 Dbl quote: literal delin
Sglgt =210 Single quote: literal delin
S-chr =279 S: sign

H-che =273 H: sign

I-chr =277 7: digit

E-chr =27% E: exponent

L-chr =27% C: separator

astrsk =274 *: digit

21-chr 2273 2: wnit’s digit R

P-chr 32272 P: separator

R-chr =2 R: radix

Hf =270 Nxtfld flag: return to MxtflS.
ed =(X-chr)+(Dblgt)+(Sglqt) Edit chars
ce =(C-chr)+{P-chr) Separators
sn =(S-chr)+(N-chr) Sign chars
Rx =(Pt-chr)+(R-chr) Radix chars

edSHRx =(ed)+(SN)+(Rx)
CPE =(CP)+{E-chr)

Algorithn:

1:Statenent set-up:
If INRGE is referred to by line no.,
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R2(A)} = counter for digits 1n front of radix

RI(R) = Program Counter (DO at entry or re-entry).
R3(9-5)x Rddress of start of IMRGE string.

Inage tokens for building expanded IMAGE.
1) Tokens not identifying the end of a nuneric field.
1a) Tokens not used in backuards search,
uSTRPT =4DO String pointer
uSTRPT =#DO String pointer
uMULT  =HD1 Multiplier
ulDOPB =D2 Loop on byte
uLOOPS =#D3 Loop on string (12 nibs}
uINXCH =#D4 Strange execution character.

1b) Tokens used in backuards search.

uOPNNN =#D8  Open loop mithout nultiplier

uJnP{} =#Dp9 Junp over paren loop ptr {9 nibs)
uhPst =NDR Junp over string pointer (14 nibs)
uJhPdl =NDB Junp over unfilled delinmiter (8nibs)
ulfibck =MDC Poll for backuard search handler
ulfsta =MDE INAGE string start (IDx| - see IMentr)
u0PNN- =HDF Dpen loop uith nult, decremented
uOPNift =HEO Open loop with nult (ends in 0!)

A A A R R R R R X X T2 ) +H e 4e
EndNun =NE6 Any value >= this identifies the +

end of a nuneric field (used +

in execution). +

R R A R L Ry Y e YR Y )

2) Tokens identifying the end of a nuneric field.
2a) Tokens not used in backuards search.

uCPLXC +WEE Lonplex field closed

ul0OPP =NEF Loop on parentheses (variable Wbytes)
ulttend =#FO INAGE string end

2b) Tokens used in backuards search.

uRESTP =¥F1 Restart parse

uDELIN =#F4 Delaniter

Tokens deliniting an output/input field.
ulkB™  =#f6 H,K,B or ~ field

uflit =#F? “R" literal field

uNUMNn =WF8 Nuneric, no float chars, no sign*
uNUNNs =NF9 Nuneric, no float chars, u/sign*
uNUMfn =HFR Nuneric, w/float chars, no sign*
uNUlIFs =#fB Nuneric, u/float chars, u/ugn*
uNUHEn =#fC Nuneric, u/Exponent, no sign!
uMUNEs =NfD Nuneric, u/Exponent, u/sign*

*Note: these nuneric delimiters have values that
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establish progran scope (1in case keyboard xgt)

point D1 to lined (PFINDL)

shlp over any line labels, find start of INAGE string
calculate IfIRGE string length

urite ulMend token ("end of INRGE string*) to Avllentnd
nove IMAGE string to AvienEnd

goto 2

If INAGE is referred to by a string expression,
urite ulMend token to AvitenEnd,
call EXPENC (EXPR) to put string on stack at AvilenEnd
reverse string so it's in "nornal” direction (REVPOP)
store DO(:PC) and Di(=start of IMAGE string) in RI,

2:INAGE parse:
Follou the parse tree laid out 1n individual parse

routines,
History:

Date Progranner flodafacation
08/10/82 ™ Started writing code
11/10/82 ™ Finished uriting code
01/14/83 m Updated documentation

22.7  BEEP - BEEP Keyboard Execute

Category: STEXEC File: MN8BP::NS

Nane: (3) BEEP - BEEP Keyboard Execute

Purpose:
BEEP, BEEP ON and BEEP OFF conmands fron paRsIcC.

Entry:
Junped on BEEP token.

Exit:

If normal exit, MXISTH,
eDATTY 1f provided complex argument(s).
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Calls: BEEP: EXPEXC, POPIN, SFLAG?, BP.
EP ON: SFLAGC.
BEEP OFF: SFLRGS.

Detaal:
BEEP ON
BEEP OFF
BEEP [ freguency [ , duration ] ]

Rlgorithn:
If PC points at ON token, clear BEEP disable flag.
If PC points at OFF token, set BEEP disable flag,
Else call EXPEXC;
If paraneters not supplied, use default frequency
of 500 hz and default duration of 0.25 sec.
Call BP to perforn beep.

History:
Date Progranner flodification
05/20/82 Nn Added documentation
22.8  PRINT* - PRINT class statenent execution

Category: STEXEC File: SB&ID::NS

Nane:(S) PRINT® - PRINT class statement execution

Purpose:
Inplenents PRINT class statement execution. This
includes DISP and PRINT.

Entry:
4 = 0
C{0) = PRINT class statement class nunber
0 --> DISP
1 --> PRINT
2 --> QUTPUT
3 --> PLOT
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22,10 TERBUF - Looks Like a Zero Length Buffer
Category: STEXEC File: SB&IO::hS

Nane:(S) ZERBUF - Looks Like a Zero Length Buffer

Purpose:
This looks like a zerc length buffer.
Entry:
Do not enter
History:
Date Progranner flod1fication
11/03/83 B.S. Added docunentation

22,11 (REATE - Statement to Create Data File

Category: STEXEC File: SCAFIL::mS

Nare:(S) CRERTE - Statenent to Create Data File

Purpose:
The CREATE statenent creates files of type DATA, TEXT,
or SDATR. The syntax is:

CREATE <file type> file spec> , <size> , <# recs>

Entry:
14 = 0
00 @ 4-nib file type in tokenized CREATE statement.
(The file type is inmediately followed by file
specification)
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Exit:
Exi1ts through NXTSTH
History:
Date Progranner Rodification
wos 8s. Added documentation
22.9 PART3 - Finishes up a PRINT class statenent

Category: STEXEC File: $SB&10::RS

Name:(S) PARTI - Finishes up a PRINT class statement

Purpose:
This is the 3rd part of PRINT class statements. It
calls the appropriate routine to finish up the current
line.

Entry:

= 0
STHIRO set up by CKINFD

Exit:
Exits through NXTSTA
Calls: xPARTI
History:
Date Progranner Rodification
noss es. Added docunentation
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Exit:
P = 0
To NXTSTH 1f successful
To BSERR 1f error

Calls: FSPECx, SVFSP+, SNAPSV, EXTCHK, FINDF , SNAPRS, DO=PCR,
SVFTYP,CRTF-

Inclusive: A-D,RO-RA,D0,D1,S11-50,Statenent and Function
scratch RAN, SCRTCH ram, SKAPBF

Stk lvls: 7

History:
Date Progranner fodification
SC Designed and coded
11/18/83 FH Added documentation
22.12  CALL - Sub-progran call execution

Category: STEXEC File: SCaSUB::nS

Nare:(S) CALL - Sub-progran call execution
Purpose: (all a sub-program
Enry: DO pts past the tCALL token

Exit:
To NXTSTH if successful
To BSERR if error ’
Calls: I/GALL, GETCW-, FOCHM, EXPEXC, ‘DEST, NEWAR, SCHSUD
LNSKP-~, TRFLCK, TRCLIN, TRTOEN, I/OFND, EXPCHM, FNDIK-
POPCHH, CR-VAR, POLL, STRASN, MOVEMD, fSPECx, FINDF
SFLAGC, SFLAGS, SFLAG?, GEVSTC, PRSCOO, CHKSPC

Uses: Everything
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Stk lvis: ALl
Detail:

1. Search the subprogran and save the name on stack.

2. Start process the actuall paraneters:

3. Go doun the paraneters list, call expression to get
every paraneters,

b. Save the value or the address of each paraneter on the
stack. Put a cap on top of each paraneter to indicate
1t is a vaule or an address. (Parse routine already
figured out each paraneter 1s passed by value or by
reference).

c. If find an "#" s1gn preceding an expression, it nust be
a channel nunber. Then make sure the channel is open,
also put a cap to indicate this is a channel number.

d. Call the routine DEST right after returning fron the
expression execution routine. If the paraneter is a non-
existent variable, call the routine NEWVAR to create the
variable. THEN collapse the stack(except the subprogran
nate), process the actual paraneters all over again
starting fron the beginning. The reason for starting fron
the beginning is that sore of the references that already
been processed may need to be adjusted due to the
creation of neu variable. In order to save code, I choose
to re-evaluate the all the expression rather than only to
adjust those references.

3. Save the calling environnent on the stack(on top of the
actual paraneters infornation).
(louest address):

0004F gS nibs): ID & length
L] 1

) : Update pointers count
Follouwing 10 pointers are absolute
CURRST (5) addresses, they uill be adjusted
PRGNST (5) when nenory moved.
PRGHEN (5)
CURREN (5)
PCADDR (5)
CNTRDR (5)
ERRSUB (5)
ERRADR (5)
ONINTR (5)
DATPIR (5)
Dffset to previous FORSTK (5)
1/ GSBSTK (5)
I RCTIVE (5)
12 CALSTK (5)
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22.13  (ALBIN - Binary progran call BASIC subprogran
Category: STEXEC File: SCASUB::NS

Nane:(S) CALBIN - Binary progran call BRSIC subprogran

Purpose: To allow a binary progran to call a BASIC

subprogran.

Entry: This GOSBVL has to precede right before the CALL
statenent. The binary file has to construct the CRLL
statenent exactly as it is in a BRSIC file. The first
tuo nibs are the statenent length and the last tuo
nibs are the EOL.

Exit: The execution of the binary progran uill be resuned
after CRLL statenent,

Uses: Everything
Stk lvls: Only one RSTK will be saved, the one calls CALBIN.
Note: When CALBIN is called, the PCADDR will be set to @ the
line length of the CALL statenent,
Nhen ENDSUB is executed, if it is returning to binary

code, the PCADDR uill be set to @ the end of the
CALL statenent.

22.14 ENDSUB - ENDSUB execution
Category: STEXEC File: SC8SUB::MS

Nane: (S) ENDSUB - ENDSUB execution

Purpose: End a subprogran, restore the calling progran
environnent.
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4. R LEX file can save its local environment on the call
stack too. At this point, a poll(pCALSV) will be issued.
An LEX file when answering to this poll can put a save
block on top of the current stack pointer(pointed by Dt).
The fornat of the save block 1s as follow :

nibs neaning

1-2 LEX file ID.

3-5 Save block length(exclude the first S nibs).

6 Nuriber of addresses follou that need to be
adjusted uhen nenory noved,

-1 First address 1f any.

to end of the block.
S. Search for the subprogran.

6. Set CALSTK, ACTIVE, GSBSTK, FORSTK to the current stack
pointer{NTHSTK}

7. Clear the variable chain head table

8. Put a level nark in the channel nunber assign buffer,

9. Process the fornal paraneters:

a. If the paraneter 15 a channel, open the channel.

b. Call expression execution to get each variable and

call the routine DEST right after that. Then call

the routine CR-VAR to create the dope vector of each

variable.

Dig out the actual paraneter from the stack one at a

tine and conpare its type uith the corresponding

fornal paraneter.

d. Assagn value or indirect address to the formal
paraneter,

4

10. Pull all the actual paraneter information from stack and
adjust all the offset values i1n the call save block.

11, Clear ERRSUB, ERRRDR, ONINTR, DATPTR

12. Execute the subprogran.
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Entry: Don't care

Exit: Exit to NXTSTH

Calls: STHBUF, TRFLCK, TRCLIN, TRTOEN, POPSTK, LINSKP
SCOPCK, CLPSTK, CLOSER, KBRTCK, SFLAGC, SFLRGS

22.15 CAT - Executes CAT Connand
Category: STEXKEC File: SGASYS::NS

Nane: CAT - Executes CAT Connand
Nane: CATI00 - Buffer of Nonreadable Chars to Display
Nare: () CRTEDT - Display CATalog Info on the Current File

Purpose: CAT entry point executes CAT Statement

CAT100 sends a buffer of nonreadable characters
to the display. It turns off the delay and the
cursor. It assunes the buffer is pointed to by
AVRENS.

CATEDT displays the catalog for current file.

Entry: 2 EXTRY POINTS: :
1) CAT ~ Execution of CAT command. Expect
D0 is past tCAT
2) CATEDT - Dasplays CAT info on current file
3) CAT100 - Buffer pointed to by AVMENS

Exit: via NXTSTH

Calls: fINDR, FINDF, BF2DSP, FSPECx, POLL, NOSCRL,
RPTKY, SCRLLR, POPBUF, EDIT80, ROPCHK, ROMFND,
WSRO-3, EOFLCH, tKYSck, D1=CRS, LY, EOWXCs,

C=NRIN, CAT95, ROMF-1

Uses: A-D, D1, DO, RO-R3, STNTRO (Rl 16 nibbles), SO
+ all of function scratch, S0-S11 - EXPEXC

Detail: CAT {file nane)(:cdev 1d>)|ALLICARD|keys
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Stack lvls: CRT -7
CRTEDT - ¢
CAT100 - §

History:
Date Programmer Modification

06/28/82  S.M.
12/07/82  s.M.

Rdded docunentation
Rll keys popped out of buffer
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23,2 RESTRP - RESTORE Statenent Parse
Category: STPARS File: JP&PRI::NS

Nane: RESTRP - RESTORE Statement Parge
Mare: (S) FIXP - FIK and NAIT Statement Parse

Purpose:
RESTRP parses RESTORE statement

FIKP parses FIX and MAIT statements. It also parses a
single nuneric expression.

Entry:
D(R) = (RVRENE)
DO points into the output buffer
RESTRP entry:
D1 past RESTORE keyuword
DO past RESTORE token
FIKP entry:
D1 points at alleged nuneric expression

Exit:
RESTRP entry:
Legal statsnent syntax =>
Return with carry clear
Statenent parsed and tokenized
D1 past legally parsed statement
DO past token strean for RESTORE statement
P=)

Else take error exit

FIXP entry:

Valid nuneric expression found =>

Return with carry clear

Tokenized expression uritten to output buffer
DO points past token strean

D1 points inmediately past the expression
Else take error exit

Calls: LBLINP,PILP+,HADSCH, OUT1TK, RESPTR, MUNCK
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| |
= STPRRS - Statement Parse , CHAPTER 23

- ——

23,1 GOTOp - GOTO Statement Parse
Category: STPARS File: IJP&PR1::MS

Nane:(S) GOTOp - GOTO Statement Parge
Nane:(S) GOSUBp - GOSUB Statement Parse

Purpose:
Parse GOTO | GOSUB statement

Entry:
4] past GOTO | GOSUB token
Exit:
Carry Clear - If lineno | label is output

else error exit to PARERR:
1llegal first character: Syntax Error

Calls: LBUNP

Uses...... .
Inclusive: R-C,D(S), $0-83,87,59-311, RO,M1,RI, P, $O,D1

Sth Ivls: 6
Detail:
GOT0p:

GOSUBp: Parse lineno | label  (LBLINP)
If carry set --> Error exit - “Syntax®

else --> RTNCC
History:
Date Programmer Modification
07/08/82 P - Modified docunentation
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D1C=R3

Uses........
Exclusive: R3,$8
Inclusive: R3,$8,50-83,87,5A11,A-C,D(S),D0,D1,R0-R3,

Stk lvis: 6

Detail:
RESTORE [ <lineno> | <label> )
RESTORE [N <num expr> [, <num expr> ] )

Algorithn:

Parse for lineno or label
If lineno | label not found
If channel ¥ not found
L Return to nain line parse to check for EOL
else
If cornna follous Channel #
Parse for <nuneric expression>

else
RTNCC
History:
Date Progranner Rodification
07/08/82 JP Hodified documentation

10/20/82 S.\. No nore RESTORE W<nun expr>, EMD

23.3  BEEPP - BEEP Statement Parse
Category: STPARS File: JIPEPR1::MS

Nane: BEEPP -~ BEEP Statement Parse
Mane:(S) DELAYp - DELAY and WINDOM Staterent Parse

Purpose:
Parses BEEP, WINDOM and DELAY statements

R

RTINS
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Entry:
D1 past BEEP, WINDOM, or DELRY keyuord
DO past tBEEP, tWINDW, or tDELAY
D(R) = (RVNENE)

Exit
Return uith carry clear =>
Rccepted statenent

Else error exat to PARERR
Calls: NUICK, CORCKY, RESPTR, OUTTTK, EOLCK

Uses.......

Exclusive: R,C,01,D0

Inclusive: A-C,D(15-5),R0-R2,50-83,57,511,FUNCDO
1,00

Stk lvls: 5§

Detail:
BEEP [ ON | OFF )
BEEP ( <frequency> [ , <duration> ]

DELRY <delayt> l,qcroun)
WINDOM <start> [,<end>}

frequency, duration, delayt, scrollt, start, and
end are all specified using nuneric expressions.

Rlgori thn:

If Next Token = End of Line Terminator
Restore Pointer
Return CC

If Next Token = ON | OFF
Output Token
Return CC

else
Restore Input pointer
Verify first paraneter
If next token = conna

Verify second paraneter

else
Go Restore pointer & Return
RTACC
History:
Date Progranner Hodification
07/08/82 P Modified docunentation
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Uses.......
Exclusive: A,C,S8
Inclusive: A,C,S$8,8,0(15-5),50-53,57,511,R0-R3, FUNCDO

Stk Ivls: 6
Detarl:
ON <exp> ... allowed fron keyboard

ON TINER | ERROR  not allowed fron keyboard
Rlgorithn:

If Next Token = ERROR
If Keyboard execute -~> Error exit
Set ON ERROR statement flag
goto 1;

If Next Token = TINER
If Keyboard execute --> Error exit
Set ON TINER statenent flag
If next char & “#"

Error Exit uith No restore of input pointer
Skip “W" and
Verify <timer no> expression (NUMC++)
If A(B) # Conma (Fﬁ
then Error ---> Syntax
Output Conna token (COMCKD)
Verify i secs> expression (NUMCK)
1:  If Next Token N GOSUB | GOTO
If ON-ERROR| TIMER stnt ---> Error Exit
If Token W RESTORE ~--> Error Exit
2:  Check for label | lineno (LBLINP)

If not label | linens ---> Error Exit

If ON-ERROR statenent ---> RTNCC

Check for comna and output (CONCKO)
Continue Label/Lineno parse (goto 2)

else goto RESPTR (Position before non-comma & RTN)

History:

Date Programner Modification
07/08/82 P Modified docunentation
11/01/83  s.W. Updated docunentation header
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08/18/82 S.H. Conbined WINDOW and DELAY parse with
BEEP parse
11/01/83 S Modified docunentation header.
23.4  OKP - ON Statenent Parse

Category: STPARS File: JPBPRY::NS

Nane: 4 - ON Statement Parse
Nane:(S) ONP40 - GOTO,GOSUB,RESTORE 1n niddle of stnt Parse

Purpose:
Parse ON statenent

Possible syntax is:
ON ERROR (G0TO0 | GOSUB) (lineno | label)
ON TIMER W ctiner no>, <Nsecs> { GOTO | GOSUB )
( <laneno> | <label> )
DN <exp> GOTP  <lineno>|<label> [, <lineno>|<label>)
) "

®  RESTORE "

Entry:
D1 past ON keyuord

DO past tON in output buffer
D(R) = (RVNEME)

Exit:
If accepted
Return uith carry clear
P=0

D1 past valid statement
DO past tokenized statement in output buffer
$8=1 => ON ERROR | ON TINER statenent

1f unaccepted
Error exit through PARERR

Calls: MUNCK, LBLINP, CONCK+, RESPTR, URDSCN, NTOKEN
#CK, NUNC++, RESPTR, CONCKO
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23.5 READP - READ, READW Statenent Parse
Category: STPARS File: JPBPR2::MmS

Nare: READP - READ, READN Statenent Parse
Nane: INPUTP  -- INPUT Statement Parse
Nane: LINPTP - LINPUT Statenment Parse
Nane: DSTp - Single Destination Variable Parse
Nane: (S) READPS - Destination Variable List Parse

Purpose: Parses READ, READN, INPUT, LINPUT statements.

DSTp entry expects a 'destination’ variable, ie
one that is suitable for storing a value.

READPS entry will parse a list of destination
variables, delinited by connas. Depending on
status bits S8 and S9 on entry, 1t allous or
disallous dunny arrays, allows a list of any
nunber of destination variables, or denands
that the first variable in the list is a
string destination and then returns to leave
the rest of the parse (if any) to the caller.

Entry: D(R) = (RVNENE)
§ entry points:
1) LINPTP - D1 past LINPUT
DO past tLINPT
2) INPUTP - §9=0
D1 past INPUT
DO past tINPUT
3) RERDP - S8=0, $9=0
D1 past READ
DO past tREAD
4) RERDPS - $8=0 1ff Dumny arrays are valid
$9=1 1ff single string var parse
5) DSTp - D1 pts to alleged destination var,

Exit: Valid parse => *
P=0

LINPTP, INPUTP,RERDP entry:

D1 past syntactically correct stnt
DO past tokenized statenent
Return with carry clear

READPS entry:
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D1 past the parsed varisble or var list
00 past tokenized destination variable(s)
Return with carry clear

1f $9=1 on entry

Single string destination variable parsed
01 past the string variable

DO past the tokenized string variable

DSTp entry:

D1 past destination variable

00 past tokenized destination variable
Carry set on return 3ff dunmy array

Invalid parse »
LINPTP, INPUTP, RERDP ontry:
Error exit to PARERR

READP entry:

Error exit to PARERR

If $8=0,59%0 on entry
Sorething in liet was not a destination
variable, or a delimiter uss missing
If $3:1,59%0 on entry
Sonething 1n list uas sither not s
destination variable, or uss a dunny
array, or a delimiter uas nissing

If $320,59+1
First iten in list uas not a string
destination variable.

If S8=9,891
First item in list was either a dunmy
array or uas not a string destination
variable,

DSTp entry:
Input either uas an invalid expression
or uds inappropriate as a destination.

Calls: OUT1TK, NTOKEN, DSTp, COMCK, PILP, WRDSCN
DRTACK, STRGLK, COMCK1, OUT1TK, EXPPRe

Uses: A-C,0(15-5}, D1,00, RO-R2, $0-33,57-39,511
FUNCDO, P

Detail:  Dosen’t allow for INPUT/RERD/LINPUT uithout at
least one varisble in the list
Allous for READN, but not INPUTA,
RERDN compiled as:
® nun expr [tCOMMA <num exprs>} [SERIC <var list>)
Even if there's no recordd specified, there nust
be a variable liet.
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Stk lvls: 6

History:

03/06/83  S.W. Neu docunentation header added
05/10/83  S.W. Rdded call to CONCKO

23,7 PRTP - PRINT Statement Parse
Category: STPARS File: JP&PR3::nS

Nane: PRTP ~ PRINT Statement Parse
Nane:(S) DISPP - DISP Statement Parse
Nare: DSPPO2 - Implied DISP Statewent Parse
Nane:(S) USINGp - USING ststement Parse

Purpose: PRTP parses the PRINT statement.

DISPP parses the DISP statemant.
It is also used to parse an inplisd DISP
when inplied LET parss has fasled.

DSPPO2 parses inplied DISP. The distinction
betuesn DSPPO2 and DISPP is that with DSPPO2
sntry, parse errors result in a return to the
caller; this entry is used on an alleged
inplied DISP that cannot be an implied LET,
ie one that doesn’t start uith a variable or
user-definsd function nane,

USINGp parses USIHG part of PRINT USING stnt
This entry point used by MPIL for ENTER USING

Entry: D(R) = (RVRENE)
D1 points at input stresn
D0 points into output buffer
3 entry points:
1) PRTP - D1 past PRINT keyword
DO past tPRINT

23-10

HP-T1 Softuare IDS - Entry Point and Poll Interfacss
Statement Pares

INPUTP and LINPTP allow an optional prompt
and initial string for default values

Tokenized destination variables in READ, RERDH,
INPUT and LINPUT are delinited by tCOMMA.

Stk lvle: §
History:
Date Prograsner fodifications

12/06/82  §.MW.
03/11/83  S.M.

05/18/83 5.,

RERD,RERDN allows dummy arrays
Tokenize INPUT with prompt uith
preceding zero byte

Calls new subroutine: DSTp

23,6 DECP - Parss of Variable Declaration Statenents
Category: STPARS File: JPaPR2::NS

Nane:(S) DECP - Parss of Variable Declaration Statements
Purpose: Parses REAL, SHORT, INTEGER statements
Entry: D1 past REAL, SHORT, or INTEGER keywords
DO past tREAL, tSHORT, or tINTEG
D(R) = (AVNERE)
Exit: If valid futmnt syntax:

via RESPIR (Carry clear)
D1 past syntactically correct statement
00 past tokenized statement in output buffer

If error in syntax:
Exit to PARERR

Calls: CONCKO, RRRYCK, VARP
Uses: R-C,D(15-5), DO,D1, $0-S3,811, RO,R1, FUNCDO
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2) DISPP - DO is past tDISP,
Ei;hcr 01 is past the DISP keyword
0

D1 is at the beginning of a statement

that failed implied LET parse and
J) DSPPO2 - D1 at alleged expression list that

doesn’t start uith a variable or

user-defined function nane.

tDISP has been output and DO points

past it,

$8=1

If needed, D1/D0 have been saved

soneuhere o that in case of error

they can be recovered.

4) USINGp - D1 at USING keyword

Exit:
Carry clear =
P=0

D1 past syntactically correct statenant
DO past tokenized statement in output buffer

Carry set (DSPPO2 entry only) =»>
Not a valid inplied DISP statement

Else error exit of sone kind:
To PRRERR (PRTP, DISPP entry only)
or to NENERR (poseible for all entry points)

Calls: EKPPAR, NTOKEN, DUTTTK, NUNCK, PILP, CORCK, URDSCH,
LBLINP, EOLCKR, RESPTR, R3sD10, D1{aR)

Uses: R-C,D(15-5),50-53, 87,38, 59, 511, RO-R3, FUNCDO
NOTE: No routines called n;"uu S8 (except PILP), 89

Ko routines belou DI entry point may use R3 -
See LNPOO utility

Detail:  The PRINT statemant is tokenized identical to the
DISP statenent, except for tPRINT instead of tDISP,
PRINTH is tokenized very differently from PRINT,

Conpiled DISP statenent looks like:”
tOISP [tUSING <tLINEN Lined> | <otring expr>)
[tSENIC <display list>)

Conpiled PRINTH statement looks like:

tPRINT Ncchannel no.>[tCOMMR <rec no.>JtSEMICcenprs>
tPRINT #<channel no.> tCOMMR <record no.>
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Stk lvls: 5 (1f PRINTH then 6)

History:
Date Progranmer  Modifications
10/21/82  S.H. Elininated capability for
DISP USING <lbl>
04/29/83) S.M. Bisallou TAB in PRINT/DISP USING
05/02/83  S.H. Create USING subroutine for use
by PRINT/DISP, ENTER/OUTPUT
05/11/83  S.u. Replaced 1 call to COMCKY w/CONCKs

23.8  POKEP - POKE Statement Parse
Category: STPARS File: JP&PRI::NS

Nane: POKEP - POKE Statement Parse
Nane:(S) STRNGP - Parse of a Mandatory String Expression

Purpose: POKEP parses POKE statenent,
STRNGP parses a nandatory string expression

Entry: D(R) = (RVNENME)
D1 points to input strean
00 points into output buffer
2 entry points:
1) POKEP - D1 past POKE keyword
DO past tPOKE
2) STRNGP - D1 pts to alleged string expr

Exit:
Yalid parse =>
Return with carry clear
P=0

POKEP entry:

01 points past syntactically correct stnt.
POKE tokenization written to ouput buffer.
DO points past POKE tokenization.

STRNGP entry:
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Calls: SUBNNP, OUTBYT, EXPPAR, NUNCK, CNV2UL , FSPECp
CLRPRM, CONCK, EOLCX+ , DATRCK, NTOKEN, OUTVAR, SBNAPO
NURCK3, NUNCKY , OBF SPp , CRV2UC , PRENCK, COMCK1 , RIEXPP

Uses: A-C,D(15-5), $0-53,87,59-S11, DY,00, RO-RJ,
FUNCDO

Stk lvls: 6
Detail: Conpiles to:
tCALL <name>
[tPRAST (pam E<O{t> parn E<O|1> ... ] tPRMEN
[tIN <filespec> ]
where EO (tCREF) indicates a pass by reference
and E1 (tCVAL) indicates a call by value.
parm:= <Mnun exprivariable|expression>

tIN is actually tSENIC

History:
Date Progranmer  flodification
10/11/82 S.U Qutput E1 (tLVAL) after chnl¥
11/11/82  S.H Rdded code to trap out user-defined
functions
12/09/82  S.H, CALL u/o parns allowed from keybd
02/11/83 J.P. Nade REDPRM straight line code.
05/03/83  S.M. Added call to #CK
05/23/83 S.W Channel#t ALUAYS tokenized as pass
by reference
06/02/83  S.W, Don’t allow user-defined functions
in channel nunbers
23,10 ADDP - RADD Statement Parse

Category: STPARS File: JP&PR3::MS

Nane:(S) ADDP - RADD Statenent Parse
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D1 points past string expression.
String expr tokenization in output buffer
DO points past string expr tokenization,
Else error exit
Calls: OUT1TK, STRGCK, COMCKe
Uses: A-C,D{15-5),00,D1, RO, R1, R, $0-53,57, 511, FUNC DO
Stk lvls: §

Detail: POKE <string expression>,<string expression>

History:
Date Progranner Modifications
05/11/83  S.u. Replaced call to COMCK1 w/COMCKs
23.9 CALLP - CALL Statenent Parse

Category: STPARS File: JP&PR3::MS

Nane:(S) CALLP - C(ALL Statenent Parse

Purpose; Parses CRALL Statenent

Entry: O(R) = (AvnENE)
D1 past CALL keyuord in input strean
DO past tCALL in output buffer

Exit: Yalid $tatement Parse =>
P=0
Return with cary clear
D1 past syntactically correct CALL statement
CALL stnt tokenization written to output buffer,
DO points past statenent tokenization.

Else error exit
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Purpose: Parses ADD and DROP Statements

Entry: D(A) = (AVMENE)
D1 points at input stream past ADD or OROP keyuord
DO points into output buffer past tADD or tDROP

Exit: Valid statenent parse =>
Return with carry clear
P

D1 points past syntactically correct statement
Tokenized statement written to output buffer
DO points past statement tokenization
Else error exit
Calls: NURS (NUNCK)
Uses: RA-,D(15-5),RO0,R1,R3,00,D1,50-53, 87,511, FUNCDO
Stk lvls: 6
Detail:  Syntax 1s:
ADD | DROP {nun expr [,nun expr...]}
Tokenazation is:

tAOD | tDROP [nun expr [nun expr...]]
(tCOMMA is NOT output between expressions)

History:

Date Progranner Modif ications
02/08/83  S.M. No longer linmits to 15 expr
05/12/83  S.W. Use SFLAG/CFLAG parse
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} SYSTEM - Systen Level Major Entry Points { CHAPTER 24
e et S :
24.1  CNFLCT - Report “Data Type" Error,
Category: SYSTEN File: RBAFCN::MS
Nare:(S) CNFLCT - Report "Data Type" Error.
Purpose:
To do a GOVLNG =RDATTY,
History:
Date Prograsner Rodification
;;;6;;;; ;; -------- Docunentation T

24.2  ARGERR - Report “Invalid Arg" Error.
Category: SYSTEN File: RBSFCN::MS

Nane:(S) ARGERR - Report “Invalid Arg" Error.

Purpose:
To report *Invalid Rrg" as an execution error.

Entry:

$13=0 if not a running progran (i.e., keyboard
execution error)

$13=1 if a running progran.
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execution error)
$13=1 1f running program

Exat:

Exite to BASIC main loopo (ERRRTN)
Calls: NFERR
Uses....... BASIC main loop can use anything

Stk lvls:  BASIC main loop can use all

NOTE:
Setting P=0 selects the follouing error options:
-- not a parse error
-- store ERRN (and ERRL if St3=1)
-~ display “ERR:* (or “ERR L¥>:")

Detarl:
=NORDIM LC(2) =eVCNTX
GOLONG =NFER
History:
Date Progranner Modification
11/09/83 nB Docunentation

24.4  BSCEXC - BASIC Stnt/Pgn Execution: Keyboard Exec
Category: SYSTER File: JPa&SYS::ns

Nane: (S) BSCEXC BASIC Stnt/Pgn Execution: Keyboard Exec
Nare: (S) BSCEX2 BASIC Stnt/Pgn Execution: Progran Exec
(S) BSCEXT BASIC Stnt/Pgn Exec: Reentry into BASIC loop

Nani -
Nane: (S) RUNRTY - Stnt reentry to BASIC loop;eERROR,sENDx clre??

Nane: (S) RUNRTN Stnt reentry to BASIC loop; sERROR cleared
Nane:(S) ERRRTN Error Exit reentry to BASIC loop

Purpose:
BASIC interpreter loop for progran/statement execution
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No other necessary conditions.

Exit:
Exits to BASIC main loop {ERRRTN)

Calls: NFERR
Uses....... Exits to nain loop, can use anything
Stk lvls:  Exits to main loop, can use all

NOTE: -
ARGERR sets P=0 to select an execution error:
-- not a parse error
-- store ERRN (and ERRL, if $13=1)
-- display "ERR:" (or “ERR L<#>:"} prefix
-- exit to BASIC main loop

Detail:
=ARGERR P= 0
LC(2) =elVARG
GOLONG =¥ ERR
History:
Date Progranner flodification

11/09/83 1B Docunentation

24.3  NORDIM - Report “Var Context" Error
Category: SYSTEN File: RBSREG::MS

Nane:(S) NORDIN - Report “Var Context" Error

Purpose:
Report "Var Context” as an execution error.

Entry:

4 )
$13=0 if not a running progran (i.e., keyboard
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Conplete execution of RUN | CONT command

WBSCEXI:: NoCont flag clear
: Keyboard Execute entry: PgnRun = 0
BSCEX2: If PgnRun = 1
Progran to be executed
DO @ EOL of prior statenent
(RUN,CONT, SST entry)
(If NoCont=1 then SST)
If PgrRun = 0
Statenent to de executed
DO @ Statenent length byte of statement
Polls on entering MS;C interpreter

BSCKLP: LABEL entry if uithin Multi-statement line
DO @ EOL or @ of next statenent to execute

8SCEXT:
Return to Keyboard “Reentry”
RUN/CALL Binary return from "ENDBIN"
ENDALL fron PURGE/MERGE current file
Filetype 1s read .
If BASIC and Progran running ($1321)
DO @ Next stnt to execute
SUSP will occur
Exceptions are KOT checked
SERROR=1  ($0) --> Error has occured
If not an error, Flush print buffers
Poll on exiting BRSIC interpretar
Clears flags, goto Main Loop

RUNRT1: Statement reentry into BASIC loop
$ENDx, SERRORx cleared

RUNRTN: Statement reentry into BRSIC loop
SERRORx cleared --- used by END stnt

ERRRTN: Error exit reentry into BASIC loop
Assenes sERROR set; oENDx clear

Exit:
Junp to individual execute routine for statement
S0-SH1 are cleared before jumping

’
ALL statenents NUST return through NXTSTA or
directly to RUNRTI/RUNRTN uith DO set properly

CALL, END SUB, FN, GOTO, GOSUB jump to RUNRTY
NXTSTH returns to RUNRTN

Errore return to ERRRTN

SST @ Progran End returns to BSCEXT

Binaries return to BSCEXT (fron ENDBIN)
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RUMRTY: Clears sEMDx flag, indicating not END stmt
Clears sERROR

RUMRTN: Resunes SENDx flag set appropriately
Clears sERROR

If continuing execution:

Tiners are serviced at the end of each stnt execute
If a timer expires & is within current progran scope
The appropriate ON TIMER code 1s jumped to.
Statenent execution will return to RUNRTN

Execution stops if:
End of progran reached | STOP/END statement in progran
End of line of calculator statement
Don’t Continue (NoCont) flag set from:
PRUSE, ATIN, Error Message Routine
END/STOP within Progran
End of Progran reached
$$

1)
END(SUB),END(DEF ), RETURN fron keyboard
Error flag (sERROR) set fron Error Message routine

Calls: EXCRDR, CK"ON", BRSCHK, SF LGCP, F LUSHA, CNTCUR, CKSREQ,
EOLSCN, USRSTA, GTMRA+, FPOLL, ALSRY, SCOPCK, TRFCK-,
UPDPC, RDCHD+

Uses.......

Exclusive: A,C,D1,D0,813,514,PCADDR, CURRL, RO, SO, S1
Inclusive: R-D,D1,D0,S13,514,PCADDR, CURRL, RO, SO-S7,
SCRTCH (32 nibs),f1PRGN, f LSUSP, ANNAD1 -4, STATDY

PCADDR nust not be used for anything else
SENDx = END/STOP Statement St
NXTSTR explicitly clears
RUNRT1 explicatly clears
SERROR = ERROR occured ho]
RUNRTN,RUNRTY clear
NFERR/BSERR sets

Except = Service Request st2
PgnRun = Running progran 313
NoCont = Don’t Continue Execution $14
Trace = TRACE Mode s18

Stk lvls: =4

Rlgorithm:

BSCENC: Clear No Continue of Progran flag {NoCont)

BSCEX2: Place current DO into RO
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4 If Tiner expired (Bt 01112 of PNDALN)
Get Tiner Rddress (GTNRA+)
If non-zero Timer address
Verify address in prgn scope(SCOPCK)
If uithin scope (Carry clear)
Clear timer bit 1n PNDALM
Set Except 1f anthr tamer due(ALMSRY)
If TRACING (TRFCK-)
Update PCADDR @ next stnt to exec
C <-- ON TINER a dress
Set ONTINEA statenent flag (sONTMR)
Clr ONERROR statenent flag (sONERR)
g0 procses ON TIRER stnt  (ONTINR)
90 Check 1f any other Tiners off (goto 4)

§: Restore DO
Clear Error occured {$ERROR)
6: 1f Continue (not Nolont)
90 process next of statenent (BSCKLP)
else (NoCont)
BSCEXT: Clear PRGN Annunciator (SfigCp)
Read Filetype (RDCHD+ )
1f non-BASIC file (BASCHK)
90 ex1t BRSIC (goto BSCEX+)
If not running ?mt PgnRun)
90 exit BASIC (goto BSCEX+)
else
If not END/STOP execute (sENDx)
1f ELSE
Skip to End of Line (EOLSCK) -
Update Continue Address
Set SUSP Annunc/Flag (SFLAGS)
Conpute & Update current line (CNTCUR)
BSCEX+:
1f not an error (sERROR)
Flush all buffers (FLUSHR)
Fast Poll on Exiting BASIC interp (pBSCex)
Clear Don't Continue flag (NoCont)
golong MAIN Loop (MAINLP)

A note on CNTADR and CURRL:

When execution is not continued:
The current Line# 18 updated
If not an END/STOP statement and BASIC file
The Continue Address is updated to the next statement

If the end of progran scope (@ PRGMEN) ( END/STOP
CNTADR = ©
Continue Address 1s NOT updated at end of BSC Loop
Current Line 18 not touched
This is nornal program execution terminationm.
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Fast poll on entering BASIC interpreter(pBSCen)
If not running (not PgnRun)
90 update PC address (goto BSCX+)
BSCXLP: Read & Move past EOL | @ _
If EOL and not running
9o Read filetype then (goto BSCEXT)

exit BASIC (goto BSCEX+)
If (multi-statenent line)
Update PC address (goto BSCX+)
If gd of current progran (PRGNEN > DO)
go execute END statenent (END10)
Skip line# .

B3CX+: Update PCADDR @ stnt length byte (PCADDR)
Save addr @ statenent length byte (PCADDR)
Skip statenent length byte
Clear lower status (30-511)
Read Begin BASIC token
If not Begin BRSIC token range (BASICs)

Call fissignnent Execute (ASNNNT)

Skip to next statement (NXTSTR)
else

Hove past BASIC token

Calculate Execution addr (EXCRDR)

Junp to Execution routine

Statsnent Execute Return: (fron NXTSTA or directly)

RUMRT1: Ciear END sxecute flag (sENDx)
RUNRTN: Clear ERROR flag ($ERROR)
ERRRTM: Collaspe Math Stack
If ERROR (sERROR)
Skip sxception checking (goto 6}
If no exceptions (Except=0)
If no harduare ssrvice request (SREQ)
If any pending alarm set (PNDALN)Y
Save DO on stack
9o Process tiners (goto 3)
go continue (goto 6)
Save DO on stack
Check Service requests (CKSREQ)
If no exceptions (Except=0)
90 Restore DO and continue (zoto 5)
Ciear Exception Flag . (Except)
Fast Poll on Exception (pExcpt)
Restore low status fron DSPSTR (USRSTA)
3: If ATTN Key hit (Cxkon)
Set Nolont flag (514)
else
If Progran running
Load nask to check Timer bits
Read Pending Rlarn field {PNDALN)
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CONT will start execution at the start of the prog

If the end of progran scope is NOT reached, but exec stops:
CNTADR = Current DO
CURRL = Lined of Continue address
Current line aluays points @ CNTADR statement

For Error Nessages
CNTADR = Statement in error
CURRL = LineN of error

For ATIN Key
CNTADR = Mext statement to execute
CURRL = LineM containing next statement to execute

For PRUSE:
CRTADR = Statement after PRUSE
CURRL = Line# containing statenent after PAUSE

History:

Date Progranner Modification
02/04/83 P Added ALNSRY call if Tiner due
03/07/83 I Packed: added UPDCRL call
03/08/83 P Clear sEXTGS before ONTINR jump
03/28/83 Jp If ERROR, skip exception check,sERROR
03/28/83 > If not error, flush buffers
04/04/83 Jp If tracing & ON TIMER update PCADDR
04/04/83 )P Preserve S0-511 during pExcept
04/08/83 )P Zero Tinsr bit ONLY uhen servicing
04/08/83 )P If no exceptions/SR check Tiwer bits
04/21/83 »r Don’t SUSP if non BASIC file
04/25/83  Jp Pass Filetype in pBSCex poll ALMAYS
04/25/83 )P Changed BSCEXT entry point
05/18/83 )P Check Attn after pExcept (LK ON")
06/17/83 P Update CURRL only if SUSPending
06/17/83 > CURRL points at CNTADR statement
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24,5 Inerr - Report “Invalid INAGE® error
Category: SYSTER File: RBAING::MS

Nona:(S) INerr - Report "Invalid IMRGE" error

Purpose:
To generate the error “Invalid INAGE*.

Entry:
No necassary conditions.

Exit:
Through MFERR.

Calls: NFERR
Uses: NFERR exits to BASIC nain loop; may use anything
Stk lvls:  MFERR exits to BASIC main loop; nay use 7

Detail:
=Iferr Pa 0
W(2) =eIWWIN
GOVING aNFERR
History:
Date Progranner Modification
12/08/82 nB Docunentation

24.6 IVAERR - Report “Invalid Arg" error,
Category: SYSTER File: PH3STA::NS
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Initialize systen RAN to zerves
Reset display

Turn display on

Set display rou drivers

Set display contrast nibble
Initialize DELAY parameters
Perforn ColdStart configure
Create Statement Buffer
Initialaze clock systen

Check for low battery
Initialize flags and traps

Zero RAN betueen AVNENS and RAMEND
Clear AUTO node

Clear progran running flag
Clear don’t continue flag
Initialize 1S-TBL table
Init1alize PRINT and DISP position and width
Initialize ENDLINE string

Put Coldstart nessage in display
Create Workfile

Create file infornation buffer
Initialize randon nunber seed
Perforn coldstart fast poll

History:
Date Progranner Modifacation
07/14/82 B.S. Updated docurentation

24.8  WAINLP - Main Loop
Category: SYSTER File: SBRDVR::n$

Nane:(S) MRINLP - Main Loop
Nane:(S) MAINOS - Main Loop
Nare:(S) MAINX - Main Loop

Purpose:

These entry points inplenent the normal idle stats
uhere the cursor is blinking in the display.
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Nane: (S) IVAERR - Report “Invalid Arg” error.

Purpose:
To do a GOLONG =RRGERR
History:
Date Progranner Modification
T 1703/83 h8 Docunentation

24.7 (OLDST - Cold starts nachine
Category: SYSTER File: SBAOVR::NS

Nane: (S) COLDST - CLold starts nachine

Purpose:
Initializes all systen RAN, 10 Buffers, Pointers etc.

Entry:
None
Exit:
Exits to MRINLP

Calls; CONF, INITCL,DSPRST, MIPOUT,AUTCLR, BF20SP, EDITWF,
1/0ALL, FPOLL

Uses.......
Exclusive: Absolutely everything in the entire nachine
except indspendent RRNs

NOTE:
This routine should be used uith caution since it nay
annoy the user.

Rlgorithn:

Enables interrupt systen
Initialize CMOS test nord
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Entry:

RAINLP:  Alrost nothing matters. The systen will
check a few flags and clear a few. Then...

MAINOS:  Allous user to scroll displayed line if there
is one then pronpts for input. Then...

RAINXO: (alls character editor to input a line until
special key is hit then junps to a routine
to handle that key.

Exat:
P =0
Control is passed to one of LINEP, URKEUP , ATTNTN, RUNK,
CONTK, SST, CALC, PUROFF, CURTOP, CURBDT , CURSU j, CURSD §,
CADSTK, PUROFF , TEXKEY

Calls: SFLAG?, SFLAGS, SFLRGC, FPOLL, AUTOCK, SCRLLR, BF20PP
COLLAP, CLCOLL, STMBCL, NOPRGN, I/QDAL, ATHCLR,
CURSFR, TBLINC .

filgorithn:
NAINLP:If F1TNOF or fIMKOF set then
Go to OFF
If CALC node set then
Go to CLCERR
Fast Poll (piNLP) (FPOLL )
If 1n RUTO mode then
Go to =RUTXQ?
NAINOS:If CALC mode (fICALC) is set then
Go to =CLCERR
Clear progran annunciator & status bit (NOPRGH)
Set f1DORM
It Don't Pronpt flag (FIMOPR) is set then
Go to MRINX
If scrolling needed (NEEDSC) then
Allou user to scroll (SCRLLR)
Send prompt string consisting of (BF20PP)
Cursor off, pronpt character(™"),
Cursor on
NAIN3O:If Attn key has been pressed Jump to
clean up as necessary. (ATINTN)
Clear Don’t Continue flag (NoCont)
Collapse nath stack (COLLAP)
Collapse AVHENS,OUTES, SYSEN to CLESTK  (CLLOLL)
Clear Don't Prompt fh? (£140PR)
Collapse statenent buffer (SH)lDCL)
Y

Oelete Inmmediate Execute Key buffer (bIEXK
Set "Dormant® flag (f1DORN) (SFLAGS)
Call Character Editor (CHEDIT)
If Innediate Execute Key then

Go to IENKEY

If not cursor up/down then
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Clear connand stack flag (F1CADS) (SFLRGC)
Clear “Dornant” flag (f1DORN) {SFLRGC)
Clear Attention Flag so HPIL won’t abort(ATNCLR)
Move cursor to far right of display (CURSFR)
Go to appropriate place to process key (TBLINC)

Endline (LINEP)
Attention (ATTINTN)
RUN key {RUNK )
CONT key (CONTK)
SST key (8ST)

Cursor Up (CURSYj)
Cursor Doun (CURSDj)
Cursor Top (CURST))
Cursor Botton (CURSB])
G-Attention {RTTNTN)
CALC Mode key (CALC)

OFF key (PUROFF)
Cornand Stack (CMDSTK)

History:
Date Programner . Modification
01/05/83 B.S. Added documentation

24.9  PHROFF - Pouer Off
Category: SYSTEM File: SBSDVR::NS

Nane: (S) PUROFF - Pouer Off

Purpose:
Sends nachine into deep sleep and waits for wakeup

Entry:

Exit:
Exits to LINEP+ if a conmand buffer needs processing
otheruise exits to MAINLP

Calls: DPSO10(DSLEEP), SFLAGS, I/0FND
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-- not a parse error
-- store ERRN (and ERRL 1f $13=1)
-- display "ERR:" (or ERR L<N>:")

Detail:
=RDATTY P= 0
LL{2) =eDATTY
GOLONG =MFERR
History:
Date Progranner . Modification
11/09/83 18 Docunentation

24.11  CORUPT - Report "Systen Error” srror
Category: SYSTER File: SGREXC::MS

Nare: (S) CORUPT - Report "System Error" error

Purpose:
To report "Systen Error* as an execution error.

Entry:
P = 0
$13=0 if not a running progran (i.e., keyboard
execution error)
$13=1 if running progran
Ho other necessary conditions.

Exit:
Exits to BRSIC main loop (ERRRTN)

Calls: MFERR

Uses....... BASIC main loop can use anything
Stk lvls:  BASIC main loop can use anything
NOTE:
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Rlgorithn:
Set f1PUDN
Call DPS010 to go to deep sleep
If there is an external command buffer
then junp to LINEP+ to process it
If there 1s an STARTUP buffer
then junp to LINEP+ to process it

Junp to MRINLP
History:
~— 7£a’t£/Pm§rTr;tr Hodification
07/15/82  B.S. Updated docunentation

24.10 RDATTY - Report "Data Type" error
Category: SYSTEW File: SBARD::HS

Nane:(S) ROATTY - Report “Data Type® error

Purpose:
To report "Data Type" as an execution error,

Entry:
$13=0 if progran not running (i.e., keyboard
execution error)
$13=t if running progran
No other necessary conditions,

Exit:

Exits to BASIC nain loop (ERRRTN)
Calls: WFERR
Uses....... BASIC main loop can use anything

Stk lvls:  BRSIC main loop can use anything

MOTE:
ROATTY sets P=0 to selec the follouing error options:
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Setting P=0 selects the follouing error options:
-- not a parse error
-- store ERRN (and ERRL if S$13=1)
-- display "ERR:" (or “ERR L<#>:")

Detail:
=CORUPT LC(2) =eMNCOR
GOLONG =MFERR

History:
Date Progranner Hodification
11/09/83 me Docunentation
24.12 MFERR - Mainframe BASIC systen error

Category: SYSTEM File: TIRERD::nS

Nare: (S) WFERR - Mainframe BASIC system error

Purpose:
Generate a BASIC systen error fron the mainfrane
tables. See BSERR entry for details.

24.13  BSERR - BASIC system error 4
Category: SYSTEN File: TISERD::BS

Nane: (S) BSERR - BRSIC systen error

24-1%




HP-71 Softuare IDS - Entry Point and Poll Interfaces
Systen Level Major Entry Points

Purpose: '
BSERR -- Generate a BASIC systen error,
NFERR -- First sets C(3-2)=00, then falls into BSERR.

Entry: See MFERR*
Exit: See WFERR*
Uses: See RFERR*, Rlso S14, $1, SO,

Calls: A ERR*
Stk lvls: 23
HOTE:

NFERR and BSERR are generally for errors generated by
the BASIC systen, as they exit to the BRSIC main loop.
Those applications which wish to sinply display an
error and return should call WFERR* (a subroutine).

Detail:
NFERR -- Set ((3-2)= 00 for mainfrane LEX ID,
BSERR -- Call MFERR®
Set NoCont flag (stop execution)
Clear END statenent flag
Set Error fla
£x1t through BRSIC loop

History:

Date Progranner flodification

06/29/82 nB
03/29/83 JP

docunentation
Set ERROR flag; Clear END flag

24.14 NFERRS ~ Stop BRSIC execution for error
Category: SYSTEM File: TISERD::nS

Nane:(S) NFERRS - Stop BRSIC execution for error
Purpose:

Return to BASIC nain loop with status bits set to
cause execution to stop.
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REMERR -~ No required conditions.
NERERK -- Pzentry options as in MEMER®
Exat:
P =0
Available ferory recoverd (AvRenSt and Aviientnd
collapsed).
Calls: HERERA

Stk lvls: )

TE:
See MENER* for all details.

Detail:
RENERR -- sets P=0
NERERK -- sets C(3-0)= eNEN (18hex) H
falls into NEMER*
ex1ts to BASIC main loop with;
§1431 (NoCont)
S0=1  (sERROR)
$1=0  (sENDx)
History:
Date Progranner Modification
10/05/82 ng Hrote code, docunentation

24.16  NEMER* - Lou-level memory error
Category: SYSTEM File: TIZERD::NS

Nane:(S) NEMER* - Lou~level nemory error

Purpose:
Display lou-level nemory error to the user.

Entry:
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Entry:
P = 0

Exit:
To ERRRTH (BASIC main loop)
Calls: Exits to ERRRTN (BASIC main loop)

513, S4, S0
“Toop uses everything.

Inclusive: BASI
$ 8: O (see BASIC main loop: RUNRTN)

NOTE:

Standard entry point to stop BASIC execution because
of an error,

Algorithn:
Set status Molont=t
Set status sENDx=0
Set status sERROR=1
Exat to ERRRIN

History:
Date Progranner flodafication

10/31/83 n8 . docunented

24.15 NEMERR - Insufficient Menory error
Category: SYSTEW File: TIRERD::NS

Nane:(S) MEMERR - Insufficient Menory error
Nane:(S) NEMERK - Insufficient Merory error

Purpose:
Process “Insufficient Menory”, exit to BASIC main loop.

Entmy:
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(1)-- ===
(sane as NFERR®)

P= (1xxx)!! Indicates Parse error, THIS SHOULD
NEVER BE SET FOR A WEMERR! NEMER*
collapses AvienSt, causing the
input buffer (address in IN8S) to
be destroyed!

x1xx Do not store ERRM
(Else store ERRN and ERRL)
xx1x Display nsg only (Else display
"ERR:" or "ERR L:“, too)
bit0 not used at present (**)

(sane as MFERR*)

((B)= nessage ID nunber in Hex,
C(3-2)= LEX IDK 1n Hex (=00 for mainfrane tbl)

(sane as NFERR*)

NEVER CALL NEMER* AS R PARSE ERROR! (I.e., never
enter with P=lxxx.)

(**) 8it0 of the P register is reserved for future
applications, as a uay for the LEX file which
generated the error to communicate with other
LEX files; this bit can be detected during the
pHEN poll in RO(S). The neaning of this bit 1s
not yet decided. In the neantine, bit0 must=0,

Eat: )
P = 0
Calls: FPOLL, COLLRP, CLCOLL, RUTCLR, TRNFCK,

NFER.6 (NFER.6 is an entry point in NEERRA --
see NFERR* for rore datails) :

Uses..... .
Exclusive: A(N), B(W), C(W), D(W), P, DO, DY, RO
513 18 tested for: “Runming progran?”
If you're calling this routine just for
nessage display, watch out for St3!11
fvailable Menory (starting at AvienSt) is
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also used as a building buffer for nsq.
Inclusive: Sane

Stk lvls: 2

NOTE:

The entry point MERER* allous RANY nessage to be
reported 1n lieu of “Insufficient Mewory”, and still
be handled as a nenory error. This neans you can
display, say, "Qut of Scratch Rrea” as a way of
reporting a nenory error. This capability is included
to allow external systens to generate nenory errors
and report them as they desire. But this capability
can chuse serious conditions (such as an infinite
NERERR loop) if some rules are not followed:

1) Never invoke NMERER* (or NERERR or NEMERX) as

a parse error.

2) Any error entering through NENER* (includes
MERERR and MEMERX) disallous text insertion,
This can be overridden in the pMEN poll. But
never use a nessage which contains a type{5}
ansertion!!! A type{5} inssrtion may cause
a slou pTRANS poll to be 1ssued, which nay
cause an infinite MERERR loop.

The preferred uay for a LEX file operating in the
BASIC systen to generate a different menory error
(i.e., other than "Insufficient Menory*), 1s to call
MEMERR and then intercept the phEN poll to change the
nessage nunber or options. On the other hand, a
LEX file which wants to generate a menory error which
takes text insertions should set up the insertion
codes in R2, call NEMER* uith the appropriate nessage
nunber, and adjust C(14-13) during the pMEN poll.

Detajl:
RO usage:
FEDCBA9I876543210
11 IFl I |

| | ¢- error code +- nsg number
| +- insert codes
+- option flags

Algori thn:
(1) Put option flags in C(S).
Save options and LEXN, nsgk in RO,
Set ((14-12)=00F (suppresses text insertions)
Call FPOLL
Collapse Rvailable Menory
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25.1  CmPY - Return Current Tine

Category: TIME File: MM&TR::nS
Nane: (S) CHPT - Return Current Tine
Purpose:

Read current tine 1n 512ths since tine 0.
fntry:

None.
Exat:

Current tane 1n C and R1 (HEX ticks).
(Tine represented as % of S512ths sec since nidnight
1 Jan 0000).

RO = TINER value corresponding to current tine.

HEX node,

Carry clear,

P=0.

Calls: GEYTIN, GETIRD, GETLAF, GETAF, IDIV, PUTLAF,
CLKUPD (falls through).

A,8B,C,0,P,RO,Rt,D0,D1,50-511
Stk lvls:

Detarl:
Routine conputes current tinme (NXTIRQ-TINER) and places
value of TINER corresponding to current time in RO
Then accuracy factor corrections are conputed and the
code falls through to CLKUPD to perforn an update.
L]

Algorithn:

Read TINER; save in RO,
Read NXTIRQ; current time = NXTIRQ-TINER; save in Ri.
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Turn of f ‘RUTO node

Check 1f TRANSFORM in effect (this essentially
include TRANSFORM 1n the poll); if so
branch back to TRRANSFORN.

Junp to NFER.6 (see NFERR%)

History:
Date Programmer fodification
10/05/82 nB docunentation
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Read TINLAF; compute Nticks since last RF correction
(TINE-TIALAF); stash in D.

Conpute (TINE-TINLAF)/abs(RF); quotient to R;
renainder to B.

Conpute #ticks fron old TINLAF to new TINLAF =
(TINE-TINLRF)-REMAINDER -> D,

Negate R (gquotient from division) if RF is negative,

[Rt this point, Rstine correction, DsWticks from old
TINLAF to new TINLRF.}

TINLAF = TINLAF + R + D.

TINE = TIME (from R1) + R, Store TINE in R1.

Fall through to CLKUPD.

History:
Date Progranner fodafication
06/07/82 N Added docunentation

25.2  SETIME - Set And Normal Adjust Routine
Category: TIME File: HN&TH::NS

Name:  SETINE - Set find Normal Adjust Routine
Nane: (S) ADIN - Set And Normal Rdjust Routine

Purpose:
Set new systen time and keep track of error for
accuracy factor computation.

Entry:
SETINE, ADIN:
Rl = Current tine (512ths sec since year 0),
- RO = Tiner value corresponding to curremt tine
(fron CHPT).
R2 = New tine to set (512ths sec since year 0).
HEX nmode.

Exit:

R1=New tine (R2 on entry).
RO=New tiner value corresponding to time.
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Carry clesr,
Pe0,

Calls: CHPTE, GETOFS, PUTOFS, GETLST, PUTLST, GETLAF,
PUTLAF, CLXUPD (falls through)

Uses.......
A,8,C,0,P,00,01,R0,RY,50-S11,

Stk lvls: 2

Detaal:

SETINE, ROJN are two names for sane entry point.

The adjustrent anount is rounded to the nearest
half-hour, The difference betueen that and the
adjustrent amount (which uill be betueen -15 and +15
ninutes) is considered the error adjustment, The rest
of the adjustwent is considered a tine rone change,
and is not added to TINOFS (tine error accunulator).

Algorithn:
Q := Newtine - currenttine {total adjustnent anount).
Te := sign(Q)}*((abs{Q)+15) mod 30 - 15) {error
adjustrent anount: betueen -15 and +15 minutes).
TIMST := TIMST + Q - Te {update TIMLST by non-error

anount ),

VINLAF := TIALRF + 0 {update TINLAF by adjustrent
anount}.

TIROFS :x TINGFS + Te {update error accumulator by
error anount).

Fall through to CLKUPD,

History:
Date Progranner Rodification
06/08/82 N0 Rdded documentation

25.3  AOJR = Rbsolute Tine Adjust Routine
Category: TINE File: MNATA::MS
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25.4  EXACT - Compute Neu Accuracy Factor.
Category: TINE File: NNRTH::nS

Nane:(S) EXACT - Conpute New fAccuracy Factor,

Purpose:
Inform tine systen that tine currently contained is
exact.

The first tine EXACT is called after & coldstart or
a RESET CLOCK, the exact flag is clear.

This routine uill sinply set it, note the current time

and start 2 new adjustnent period,

Each subsequent call will note the elapsed time since

the last call and the corrections uhich have been
applied since the last call. From this an accuracy
factor is conputed.

Entry:
None.

Exit:
A new adjustnent period has been started.
Carry set: Reasonable accuracy factor computed.
Carry clear: Illegal accuracy factor computed.

Calls: CNPT, GTFLAG, COMPRF, PUTRF, PUTOFS
PUTLST.

Uses.......
A,8,C,D,P,00,D1,R0,R1,50-511,

Stk lvls: 2

Algorithm:

If exact=true then
conpute RF
if AF valid then store Rf.

TIMST: =TIALAF ; 2currenttine {start of new adjustnent
period).

TINOFS: <0.

EXACT:=true.

return uith carry clear if:
exact was false
exact was true, conputed RF is valid.
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Nane:(S) ADIA - Rbsolute Tine Adjust Routine

Purpose:
Set new systen tine uithout tinebass accuracy
correction. The entire adjustnent amount is considered
3 tine zone change... none of it is an accuracy
ad justrent.

Entry:
R1 = Current tine (ticks since year 0).
RO = Tiner value corresponding to current tine
(stored uhen NPT was done) (ticks).
R2 = Neu tine to set (ticks since year 0).
HEX node.

Exit:
RizMew time (R2 on entry).
ROzNew tiner value corresponding to tine.
P=0.
Carry clear.

Calls: GETLST, PUTLST, GETLAF, PUTLAF, CLKUPD (falls

through)
Uses.......

A,8,C,0,P,D0,01,R0,R1,50-511.
Stk lvis: 1
Algorithn:

Q := Neutine - currenttine {total adjustment ancunt).
Te := 0 {error adjustment anount s 0).
TINLST ;= TINST + Q - Te {update TINLST by non-error

anpunt }. .

TINAF := TIALAF + Q {update TIMLAF by adjustrent
anount}),

TINGFS := TINOFS + Te {update error accunulator by

error anount).
Fall throuwgh to CLKUPD.

History:
Dats Programmer fodification
06/0!/82 L) fdded docunentation
/
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return With carry set if:
exact was true, computed AF was invalid.

History:
Date Progranner flodification
06/08/82 NN Added documentation

256.6 SETALM - Set Rbsolute Rlarm Time
Category: TIRE File: MN&TH::MS

Nane:(S) SETALN - Set Rbsolute Alarm Tinme

Purpose:
Set detonation time for any of alarms 1-6.

Entry:
Wﬂlam tine in R{11-0] (ticks since 1 Jan 0000).
Alarmit-1 (0-5) in C[0).
Exit:
Through CHPT,
Carry clear.
P=0.

R1 = Current tine (512ths sec since year 0)
RO = tiner value corresponding to current time.

Calls: GETPND, PUTPND, CHPT (falls through).

Uses.......
R,8,C,0,P,00,01,50-311,R0,R1,

Stk lvls: 2

Rlgorithn:

Urite alarmm tine to proper RAN location (RLRM -ALRNG)
Clear proper bit (0-5) 1n PNDALN.
Fall through to CHPT,
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History:
Date Progranner Modification
06/09/82 WM Rdded docunentation

25.6 SETALR - Set Rlarn Relative To Current Time
Category: TIME File: MN&TN::NS

Nane:(S) SETALR - Set RAlarn Relative To Current Time

Purpose:
Set alarn time relative to current time.

Entry:
A{11-0} = Interval (512ths sec)
C[0] = Alarmi-1

Exit:
Through CLKUPD.
Carry clear.
P=0.

R1 = current tine (512ths sec since year 0).

RO = timer value corresponding to current time.
Calls: "CNPT, SETALM (falls through).
Uses.......

A,8,C,0,P,D0,D1,R0,R1,R3,50-511,
Stk lvls: 2
Rlgorytha:
Add 1interval to current tine.
Hrap around end-of-tinme.
Hrite out neu alarm tine to appropriate slot.
Update clock.

History:
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Conpute HHIMISS from tinme-of-day.
Format into YYHNODHHNASS.

History:
Date Programmer Modification
60/11/82 Wn Added docunentation

25.8 SETTMO - Set System Tineout
Category: TINE File: MN&THM::NS

Nawe: (S) SETTHC - Set Systen Tineout

Purpose:

Set 10-ninute systen timeout.
Entry:

None.
Exit:

Carry set.

HEX node.

10-ninute tineout alarn has been scheduled.
Calls: $T01, SFLRG?, SETALR, SETALM, RCO1.
Usges.......

A,8,C,D,P,D0,D1, SCRTCH[O-31], SCREO.

Stk lvls: 3
Detail:

Typically used to schedule automatic pouer-down.

Also used to schedule tineout during “Align" message in
card reader,

If =F1CTON (continuous on) flag is set, the timeout
1s disabled (never cones due?.

Rlgorithn:
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Date Progranner flodification

06/09/32 Mt fidded docunentation

25.7 YNDHMS - Return Tine And Date
Category: TINE File: MN&TM::NS

Nane:(S) YMDHRS - Return Time And Date
Nane:(S) YRDHO1 - Convert Time To YYMMDD And HHMNSS

Purpose:
YHDHNS: Return current tine and date in format compatible
uith file header tine/date field.
YHDHO1: Convert passed tine (seconds since year 0) into
tine/date fornat compatible with file header
tine/date field.

Entry:
YNOHNS: None.
YHDHO1: C{M]=Tine (seconds since nidnight, 1 Jan 0000).

Exit: '

C = OOOOYYMNDDHHANSS. (year,mo,day,hrs,nin,sec)
A[B] = HH (sane as HH 1n C).

8{B] = AN (same as NN -- minutes in C).

D{B) = SS (sane as SS in ().

HEX node.

Carry clear.

Calls: CWPT, TINRND, TODT, DAYYAD, SECHMS.

Uses.......
R,8,C,0,P,D0,D1,R0,R1, 50-511.

Stk lvls: 2
Algorithm:
Get current time.

Conpute dayM, time-of -day.
Conpute YYRMOD fron dayM.
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Stash scratch regs.
If fICTON set, set ALRMA = O (SETALN)
else set ALRM = current time ¢+ 10 minutes (SETALR).
Clock update (CHPT).
Restore scratch regs.

History:
Date Progranner Modification
06/11/82 Wn Added docunentation
25.9 TODT - Tine To Tine-of-day And DayM
Category: TIME File: MM&TR::NS
Name: (S) T0DT - Tine To Tine-of-day And.Dayh
Purpose:

Convert fron tine (since 0000) to day# {since day 0)
and tine-of-day {since midnight).

Entry:
C = Tine (HEX seconds).
Hex node.

Exit:

B,C = Tine-of-day (NEX seconds).
A = Dayk (HEX days since day 0).
Hex node.

P=15,

Carry set.

Calls: IDIV (falls through)

A,8,C,P
Stk lvls: 0

Detarl:
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The following terns are used in this and the follouing
documentation:

tine: tine 1n seconds since midnight 1 jan 0000
tine-of-day: seconds since midnight.

dayd: day® relative to 1 jan 0000

h,n,8: hours, minutes, seconds.

d,n,y: day, month, year.

Date routines are valid from 1 jan 0000 to
31 dec 9999,

Assunptions being made in the date routines are:
year<=9999
nonth<=12
day<=31 (this is intentionally violated for JD2DRY)
dayM<=3652424
THIS MEANS THAT HIGHER-ORDER DIGITS ARE ZEROES!!

Algorithrm:
DayM=Tine div 15180H,
Tine-of-day=Time nod 15180H.

History:

Progranner Modification

05/24/82 NB Added docunentation

25.10  SECHRS - Convert Secs To Hours, Nins, Secs
Category: TIME File: NN&TH::NS

Nane:(S) SECHMS - Convert Secs To Hours, Mins, Secs

Purpose:
Convert tine in seconds (expressed in HEX) to
hours, ninutes and seconds (expressed in DEC).

ntry:
C[H] = Tine-of-day (HEX seconds).
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Exit:
A,8,C = Seconds since midnight (HEX).
HEX node.
P=0.
Carry clear.
Calls: nPed, IDIV.
Uses.......
8,8,C,D,P,
Stk lvis: 1
Rlgorithn:

Conpute ((hrs * 60) ¢ nins) * 60 + secs.
Convert to HEX.

History:
Date Progranner fodification
05/27/82 N fAdded docunentation

25.12  YNDDAY - Convert Year,nonth,day To Dayk
Category: TINE File: MN&TH::nS

Nare: (S) YNDDAY - Convert Year,month,day To Dayd

Purpose:
Convert date to absolute dayM.

Entry:
R

8
0

Year (BCD nunber).
Month (BCD nunber).
Day (8CD nunber).

Exit:
A,8,C
HEX
P=0,

= DayM since day 0 (HEX).
ode.
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Exit:
A[H] = Hours (BCD integer).
B[W},C[H) = Ninutes (BCD integer).
D[] = Seconds (BCD integer).
HEX node.
Carry clear,
p=15,

Calls: HEXDEC, IDIV.

#,8,C,0,P.
Stk Ivis: 1

Algoritha:
Convert to decimal.
Divide by 60; remainder=secs.
Divide quotient by 60; remainder = ninutes,
quotient = hours.

History:
Date Progranner Modification
05/27/82 MM Added docunentation

25.11  HNSSEC - Hours, Mins, Secs To Seconds.
Category: TINME File: MNNRTM::NS

Nane:(S) HASSEC - Hours, Mins, Secs To Seconds.

Purpose:
Conv;rt fron hours, minutes, secs (DEC) to seconds
{HEX).

Entry:
R[M] = Hours (BCD integer).
B[U] = Minutes (BCD integer).
D[U] = Seconds (BCD integer).
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Carry clear.
Calls: N306, SUN3, DECHEX (falls through)
Uses.......
8,8,C,0,P
Stk lvls:. 4
Detail:

Day# is expressed relative to 1 January 0000,
flgorithn:

Define the following conditionally depending on
the value of MONTH:

If NONTH < 3 then let M = NONTH ¢ 13

and let ¥ = YEAR - 1,
If MONTH >= 3 then let M = HONTH ¢ 1
and let ¥ = YEAR.

Also define the following functions:

SUN3(Y) = int(Y * 365.25) - int(Y / 100) ¢ int(Y / 400)
= -366 1f Y=-1
N306(N} = int(N * 30.6001)

Mapping DATE to DAY NUMBER:
DAYH(MONTH, DAY, YEAR) = SUNI(Y) + M3D6(N) ¢ DAY - 63

History:
Date Progranner Nod1fication
08/27/82 Nn Added docunentation

25,13 DAYYMD - Day® To Year, Month, Day

Category: TIRE File: NN&TH::nS
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Nare: (S3) DAYYND - Day¥ To Year, Month, Day

Purpose:
Convert fron absolute dayl to date.

Entry:
C = Day¥ since day 0 (HEX).

Exit:
A = Year (BCD nunber).
B = Month (BCD nunber).
D = Day (BED nunmber).
Calls: HEXDEC, ESTYO, SUM3, CHKYO, IDIV, M306, RSLM

Uses.......
A,8,C,0,P

Stk lvls: 1
Algorithn:

Define the following conditionally depending on
the value of MONTH:

If MONTH < 3 then let M = HONTH + 13
and let ¥ = YEAR - 1,

If NONTH >= 3 then let N = NONTH + 1
and let Y = YERR,

Also define the following functions:
SUNI(Y) = ant(Y * 365.25) - int(Y / 100) + int(Y / 400)
= -366 if Ys-1
n06(N) = int(N * 30,.6001)
Napping DAY NUMBER to DATE:
Calculate the value of YO as follows:

YO = int{ [(DAYN ¢ §3) - 121.5) / 365.2425)
This is an approxination of the correct year.

# Nou calculate M0 as follous:
RO = int( [(DAYW + 63) - SUMI(YO)] / 30.6001)
If this N0 1s less than 4 then the year was one too
high; therefore let YO = YO - 1 and recalculate MO
using the neu YO (ie YO := YO - 1 ; GO TO #).

Once a value for MO greater than or equal to 4 1s
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Convert dayk (since 1 Jan 0000) to Julian date (year
and day-1n-year)

ntry:
C[N] = DayW (HEX days since day 0).
Exat

"REM] = Year (BCD nunber).
B,C = Day-of-year (BCD nunber).

DEC node,
Calls: HEXDEC, ESTYO, SUM3, CHKYO.
Uses.......

A,8,C,0,P.

Stk lvls:
Algorithn:

Convert day# to DEC.

Estimate YO.

: Conpute SUM3(Y0).
CHKYO; 1f too high, decrenent and goto 1.
If SUN3(Y0) <= 365 then goto 2.
Day-in-year = SUMI(Y0)-365.
Year = YO,
RN,
2: If year divisible by 100 then point at digit 2,
else point at digit 0,
If selected digit divisible by 4 then
day-in-year=SUn3(Yo)s+1
else
day-in-year=SUn3(Y0).

Year =
RIN.
History:
Date Progranirer Nodification
8;;(;;;;5 N Added d;t_:n-mentnion

o
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obtained, the values of NONTH, DRY, and YEAR are
calculated as follows:
DAY = [(OAYH + 63) - SUMI(Y0)] - MIO6(M0).
If M0 »=14 then NONTH = MO - 13 and YEAR = YO + 1,
If MO < 14 then MONTH = M0 - 1 and YERR = Y0.

360-day calendar is not done in this code. Here is how to
do it:

For 360 day calendar, the nunber of days betueen tuo
dates is calculated as follous:

Let M = month of first date

Let D1 = day of month of first date
Let Y1 = year of first date

Let N2 = wonth of second date

Let D2 = day of nonth of second date
Let Y2 = year of second date

Now make the follouing adjustments:
If D1 >+ 30 then
begm
1 13 30;
if D2 = 31 then 02 := 30
end;
Nou conpute:
Delta-days = (Y2-Y1)*360 + (N2-M1)*30 + {(02-D1)

History:
Date Progranner fodification
05/27/82 WNn Added docurentation

25.14  DAY2J0 - Day# To Julian Date
Category: TINE File: NN&TH::NS

Kane: (S) DAY2JD - ODayM To Julian Date

Purpose:
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26.1  STRASN - String Assignnent
Category: VARNGT File: ABSASN::NS

Nane:(S) STRASN - String Assignnent
Purpose: Store a string from stack to a string variable

Entry:

0t = Stack pointer

A = String header fron stack ( A=DATY W)

$-RO-0 = Destination address ( @ String length)
= 00000 1f hokey destination.

Exit:
P=0
Carry clear => No error
Carry set =» String too long
Calls: NOVED), MOVEU3
Uses: A,B,C,0

Stk lvls: 2

History :

Date Programmer Modification

6/17/82 SC straight line code=) subroutine
Ed
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26.2  DEST - ,Save Varisble Destination Info
Category: VRRNGT File: RB3ASN::ns

Nane:(S) DEST - Save Variable Destination Info

Purpose:
Save variable destination information for use by STORE
subroutine.,

Entry:

B = Exit condition fron EXPEXC (see note below)
[} = Exit condition fron EXPEX( (see note below)
f-R1-0 = Exit condition fron EXPENC (see note below)

F-R1-3 = Exat condition from EXPEXC (see note belou)
Exit:
P30,
follouing 1nfornation has been stored:
$-RO-1 = First substring paraneter.
S-RO-2 = Second substring paraneter,
S-R0-3 = Variable type.
$-R1-0 = Array elenent nurber,
S-R1-1 = Naxirun string length.
$-R1-3 = Subscript count.
Calls: None.
Uses.......
p1,C
Stk lvls: O
NOTE:

Uhenever EXPEXC evaluates a variable (simple or array
elenant), it leaves destination infornation about that
variable in B[] and function scratch. This routine
puts that information in statement scratch, where it is
safe fron further abuse during expression execute, and
can be subsequently accessed for a store operation,

In conputing the destination informwation, the recall
code sets up information about the variable’s address,
substring paraneters, type, array register number,
naxinun string length and subscript count. If the
variable does not exist, that fact is sonehou encoded
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Do, C{xS]).
Stk lvls: 0
History:
Date Progranner Rodification
-------- ;I'I"-““- Hrote
10/13/83  Nn Rttenpted to document
26.4  SHRT ~ Store Into Short Variable

Category: VRRMGT File: RABBASN::NS

Nare: (S) SHRT - Store Into Short Variable
Purpose:
Store a nunber into a short variable, with IEEE
rounding.
Entry:

12-digat form in R[W].
DO pointing at variable storage location.

Exit:
R3 contains copy of nunber as stored,
DEC riode

Calls: SPLITR, uRESNX.

Dpo,pt,R,B,C,0,R0,R3,87-811.
Stk lvls: 3
History:

Date Progranner fodification

SR Nrote
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into this information and the variable will be created
in the store subroutine.

Detail: . .
Typically called after EXPEXC, uhich left infornation
around about the location of the last variable
evaluated (if evaluating a variable uas the last thing
done). Typical use is in variable assignnent:

EXPEXC (evaluate destination variable).

DEST (save destination information for STORE).

EXPEXC (evaluate expression).

STORE (store result in destination variable).

History:
Date Progranner Rodification
SR Hrote
10/13/83  Nm Attenpted to docunent
26.3 BASE - Deternine Option Base

Category: VARMGT File: RB3ASK::NS

Nane:(S) BASE - Deternine Option Base
Purpose:
Deternine uhether ue are in option base 0 or 1.
Entry:
HEX node.
Exit:

If carry set:

We are in option base 1. C[XS]=1.
If carry clear:

e are 1n option base 0. C[XS)=0.

Calls: None.

Uses.......

HP-71 Softuare IDS - Entry Point and Poll Interfaces
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10/13/83  Nn Attenpted to document

26.5 INTGR - Store Into Rn Integer Variable
Category: VRRAGT File: ABSASN::NS

Nane: (S) INTGR - Store Into An Integer Variable

Purpose:
Store a number into an integer variable.

Entry:
Nunber 1n 12-digit floating-point forn in R,

Exat:
[ 2 0

Calls: IF12R, OVFL, RND-12, SIGCMK, uRESKT.

Uses.......
A,8,(,0,00,01,R0,R3,87-S11,
Stk lvls: 3
Detail:
Handles overflou according to IEEE trap settings.
History:
Date Progranner Rodification
SR rote
10/13/83 wn Attenpted to document
’
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26.6 DYNAMC - Variable Recall
Category: VARNGT File: RB&EXP::NS

Nare: DYNRRC - Variable Recall
Nane: SIATIC - Variable Recall
Nane:{(S) RECALL - Variable Recall

Purpose:
Recall a variable.
Also set up destination address information for
possible use by DEST after expression execution
terninates.

Entry:
Pz

HEX node.
STATIC: Expression execution controller jumped on variable
token (non-alpha-digat).
DO=PC.
D1=top of stack.
DYNANC: Expression execution controller junped on alpha-
di91t variable token.
00=PC.
D1=top of stack.
RECALL: DO=PC.
A[R])=top of stack.
00,8{R)=address of variable register (register
contains variable 1f sinple, else contains
dope vector),

Exit:
Through FNRTN2.
D0=PC, pointing past expression.
D1=stack pointer.
Value recalled 1n on top of stack.

Calls:
If ue are end of expression (this recall is last thing
done): ADRS10, ADRS4C, MOved3, RERDIN, RECADR.
If we are not at end of expression, control reverts
to expression execution controller, which could call
anything.

Uses.......
If ue are not at end of expression: everything
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26.7 RECADR - Sone Recall Utalaty
Category: VARNGT File: ABSEXP::NS

Nane:(S) RECADR - Some Recall Utalaty
Purpose:
Perforn DO:=DO+11 ; C{9-5):=D0-C[9-5). Evadently
useful for recalling things.
Entry:
Things 1n C and DO,
HEX node.
Exat:
D0 has been 1ncrenented by 11,
€{9-5) = New DO - C[9-5).
HEX node,

Calls: 0

00,C{3-5].
Stk lvls: 0
History:

Date Programmer Modification

Nrote

SA
11/09/83 Wt Attenpted to document

26.8 ADRSUB - Get Variable Name From Token Strean
Category: VARNGY File: RBREXP::MS
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available to expression execution controller,
If ue are at end of expression: R-D,00,D1,P,

Stk lvls: 4
2, if ue are at end of expression.

NOTE:
This i¢ part of expression execution. It does not
retum, it goes back to the expression execution
controller. The uay to use this routine is to set
up the tokenized forn of the variable you uant to
access (uhether for recall or for computing the store
address), conplete with a terninator, point DO at it
and perforn an expression execute. You can, with sone
cleverness, set things up to look as though an
expression execution is in progress and call this code
instead of calling EXPEXC. This night save a little
execution tine,

Detail:

In addition to recalling the variable, this routine
sets up infornation relevant to using the variable as a
destination. This information includes the variable
address, substring paraneters, type, array register
nunber, waxinun string length and subscript count.

If this is the last thing done before the expression
terninates, that information is intact upon return fron
the expression execution controller, and can be passed
to the DEST subroutine for storage sonewhere safe.

HHY? One purpose of this code is to evaluate a
variable on the left side of an assignment operator (=}
$0 it can be stored into after the expression on the
right side is evaluated. DEST serves the purpose of
saving the destination infornation so the assignnent
can take place later.

The destination infornation is stored in function
scratch and B{W]). DEST noves it to statement scratch.

History:

Date Progranner Modification

Wrote

SR
10/13/83 Nt Attenpted to docunent
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Hane: (S) ADRSUB - Get Variable Name From Token Strean

Purpose:
Read a token strean for a variable and return 3-digit
code for that variable

Entry:
P=0,
HEX rode.
DO points at token strean

Exit:
P=0.
B(X) = 3-digit code for variable
(Defiming aa = ASCII code for variable nane)
= 0aa 1f sinple variable,
= qaa if alpha-digit variable, where q = digitsl
= 0bb 1f string var, where bb = aa ! 20H
= gbb 1f alpha-digit string var.
DO points past last byte of variable tokenization.
Carry set

Calls: None

Uses.......
Inclusive: B(X),C(X),D0.

Stk lvls: 0
History:

Date Programner Modification

Wrote

SA
10/13/83 W Attenpted to document

26.9 ADDRSS - find Rddress Of A Variable
Category: VARNGT File: RBSEXP::NS

Nane: (S) ADDRSS - Find Address Of R Variable
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Nane:(S) RDRS40
Nane:(S) ADRSSO
Nane:(S) FIND

Nane:(S) ADRSS0

Find Rddress Of R Varisble

Find Rddress Of Var Mot Of Pam Chain
Find Rddress Of Var Mot Of Pam Chain
Find Rddress Of Var Mot Of Parn Chain

Purpose:
RDDRSS, ADRSAO: Search paraneter chain and then variable
chains to find a variable.
RDRSS0: Search variable chains to find variable {do not
search paraneter chain.
FIND : Same as RDRSS0 except searth already in progress.
ADRSBO: Sane as FIND except DATO already read.

Entry:
P=0,
ADDRSS: DO points at token strean of variable to be

found.

ADRS40: B[X} contains 3-digit code for variable to be
found.

RDRSSO: B[X] contains 3-digit code for variable to be
found.

FIND : Search already in progress. B{X] as above.
D0 points at a variable name entry in variable
chain.
D[B] = Wentries left in chain.
ADRS20: Same as FIND + C[X] contains entry already
read at DO.

Exit:
P = 0
Carry set 1f variable not found
Carry clear if variable found
DO,B(RA) = Address of variable register
A[A] = DO at time of entry (1f ADRS40 called).
Pointer past variable tokenization (if ADDRSS

called).
A[A] at tine of entry (1f ADRS50, ADRS8O
called).
Calls: CHNHED, ADRS?0, ADDRSS calls RDRSUB
Uses.......

D3,A(A),B(R),L(6-0),D(A)
Stk lvls: 1
Detail:
First searches paraneter chain for variable (in case
passed in CALL). Then searches variable chain.

History:
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26.11  DPVCTR - Creates Vars, Computes # Of Elenents
Category: VARMGT File: ABAREG::NS

Nane: (S) DAVCTR - Creates Vars, Conputes & Of Elenents

Purpose:
Creates primary variables(dope vectors), computes
nunber of array units to allocate

Entry:
Sane as exit conditions from PREP, ie
P a0

DO points to dinension expression(s) if array

A(X), (S-Rt-2) = 3-digat code for variable

B(A), (S-RO-0) = Address of variable(if it exists($2=0))
(S-RO-1 thru $-R1-1) zeroed

Array(S0) set iff it is an array

NonEx(S2) set iff variable/array doesn’t already exist
String(S1) set iff string variable/array

OpBase(S3) set iff OPTION BASE 1

Exit:
[ =z
C-register has the folloning information:

PO
|

4 4 11
where t is datatype indicator
d is dimcount
b is baseoption
dinlint 2 is second dinlinit or nax string length
dinlint 1 1s first dinlinit
or

| zeroes [

uhere t is datatype indicator (0 for real)
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Date Progranner Modification

SA Wrote
10/13/83 Nn Attenpted to document

26.10 CHNHED - Point To Variable Chain Head
Category: VARNGT File: RABREXP::NS

Nane:(S) CHMHED - Point To Variable Chain Head

Purpose:
Point to variable chain head and return ¥ entries in
chain,

Entry:
P=0

N{X.node.
B[X] = three-digit variable nane (see ADRSUB doc hdr). .

Exit:
P=0.
HEX wode.
D[B)=# items in chain - 1.
Carry set 1ff chain enpty.
C{R], DO=pointer to chain head.

Calls: None.

C[R),C[6-0),D0.
Stk lvis: ©

History:
Date Programmer Modification
SA Nrote
10/13/83  Nn Rttenpted to docunent
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Variable Nanagenent
for real, short, and integer simple variables.

A(R} = number of array units
B(X) = 3-nibble code for variable

$-RO-1 = 15t subscript if is an array
S-R0-2 2 2nd subscript if is a 2 dinensional array
= Naxinun string length if string
S-R1-0 = Nunber of elements for nuneric array
Calls: LINITS, GETDIN, R-NULY
Uses.......
Inclusive: A,8,C,D,R0,R1,R2,R3,R4,00,D1
Stk lvls: 6
Ristory:
Date Progranner Modification
SA Krote

26.12  GETDIR - Get A Dinlimit From Stack
Category: VARNGT File: RBSREG::hS

Mane: (S) GETDIN - Get A Dimlimt From Stack

Purpose:
Pop dinension linit fron stack and check range.

Entry:
Di=stack pointer,

Exit:
P=0.
HEX node.
Errors out 1f result conples (eDRTTY) or out of range
(eARGOR).
A[A}=dinlinit.

26-13
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Yarisble Management

Calls: FLTDH, POPIN.

Uses...... .
A,8,C,P.
Stk lvls: 2
History:
Date Progranner flodafication
SR Nrote
10/18/83 M Attenpted to document
26.13  SPACE - Compute Space Needs For An Array
Category: VRAMGT File: RABEREG::NS
Nane:(S) SPACE - Compute Space Needs For An Array
Purpose;
Calculate space requirements for an array.
Entry:
P=0.
A[A] = nunber of array units needed.
C[0) = data type:
A - Integer
8 - Short real
C - Real
D - Short conmplex
E - Complex
Error exat (efEN) if > address space.
Exit:
R,R0 = space requirenents in nibbles.
P=0.
Calls: LENGTH, R-RULT.
Uses.......
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Note: Takes error exit 1f trying to change a function

paraneter.
History:
Date Progranner fodification
SA Urote
26.15  DANSN - Create And Rllocate Menory For Variable

Category: VARNGT File: RBSREG::NS

Mane: (S) DANSN - Create And Rllocate Merory For Variable

Purpose:
Create sinple nuneric/string variable, numeric array
and string vector,

Entry:
Array(S0) = 1 Create array
= ¢ Create sinple variable
String($1) = 1 String variable
= 0 Numeric variable

HonEx(52) 1 Create new variable
= 0 Redinension existing array
D = Dope vector of the variable

R = Kk of elements of the array
C = Elenent length in nibbles

00 = PC

R2(X) = Variable nane

S-R1-1 = Variable address if already exist

Exit:
Carry CLEAR if PC 1s pointing at end of line.
Calls: R-NULT, CR-VAR, CR-RRR, RJDEST, ARYSIZ, CR-ADJ,
ADR$40, WIPOUT
Uses: R,B,C,D,R0,RT,R2,R3,83,P
26-16
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R,8,C,R0.
Stk lvls: 1
History:
Date Programmer Modification
SR I-l;;te
10/18/83 Nn Attenpted to docunent
26.14  PREP - Prepare To Create A Variable/array

Category: VARNGT File: RBEREG::NS

Nane: (S) PREP = Prepare To Create R Variable/array

Purpose:
Prepare to create a variable or array

Entry:
DO points to tokenization of a variable or array in
sone "din" statenent. '

Exit:
P ®

A(X),(S-R1-2) = 3-dig1t code for variable

B(R),(S-R0O-0) = Address of variable(if it ex1sts(S220))

($-RO-1 thru S$-R1-1) zerved

Array(S0) set iff i1t is an array

NonEx($2) set iff variable/array doesn’t already exist

String(S1) set 1ff string variable/array

Carry and OpBase(S3) set iff OPTION BASE t

Calls: ADDRSS, C=ACTV, BASE

Inclusive: D0,D1,50,51,52,53,A(R),B(R),C(H),D(R)
Stk lvls: 2
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Stk lvls: 3

History:

Date Progranner Hodification
""""" S ot

26.16 DATLEN - Conpute Data Length Given Type
Category: VRARNGT File: ABEREG::nS

Nare: (S) DATLEN - Compute Data Length Given Type

Purpose:
Compute length of a data iten.

Entry:
C[0]=data type.
S - Integer.
4 - Short real.
3 - Real.
2 - Short conplex.
1 - Conplex.
P=0.

xit:
C[A)=Length of data iten:
Integer: 6
Short real: 9,
Real: 10H.
Short conplex: 12H.
Complex: 20H.

Calls: None,

Stk lvls: ¢
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History:
Date Progranner Modification

Nrote

SA
10/18/83  Nn Attenpted to docunent

26.17 ARYSIZ - Compute Array Size, W Elenents
Category: VRRAGT File: RBAREG::NS

Nane:(S) RRYSIZ - Compute Array Size, ¥ Elements
Nane:(S) ARYELE - Compute Rrray Size, # Elenents

Purpose:
ARYSIZ: Conpute array size in bytes.
ARYELM: Conputo nunber of elenents in an array.

Entry:
01 points at the dope vector of the array.

Exit:
P

ARYELN: DI points at first subscript linmit.
2 nunber of elenents in the array,
ARYSIZ: DI points at the array pointer uithin the array
dope vector.
'C = array pointer (13 an offseet fron the array
pointer to the start of the array).
R ™ array size in nibbles.

Calls: ARYELM: R-MULT,
ARYSIZ: ARYELN, DATLEN, A-HULT,
Uses.......
A,8,C,0,01.
Stk lvls:  RRYELM: 1,
ARYSIZ: 2.
History:
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Date Progranner flodification

Hrote

SR
10/18/83  Nnt Attenpted to docunent

26.18  GETMAM - Get variable nane
Category: VARNGT File: SCaSUB::NS

Nane:(S) GETNAM - Get variable name

Purpose: Read the variable into B(X) and check if is a
string or a n

Entry: DO pts variable token
P=0
Exit: B8(X) = Variable nane
00 past the variable name
S0 =1 - is a string variable
0O - is a numeric variable
Carry set
Calls: RORSUB
Uses: B{(R),C, $0, DO

Stk lvis:
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80K, 16-26

-LINE, 12-5

1/%18, 13-2

?PRFI+, 9-4
PRFIL, 9-4

A-MULT, 15-8
ACCEPT, 16-47
RCOS12, 13-19
RCOS15, 13-19
ADISN, 13-2
AD15s, 13-2, 15-28
AD2-12,
AD2-15, 13-2
RODF, 13-2
AODONE, 13-1
RDDP, 23-14
AODRSS, 26-9
ADHERD, 14-13
RDJA, 25-4
ADJN, 25-2
ADRS40, 26-10
RDRSS0, 26-10
RORS80, 26-10
ADRSUB, 26-9 ’
ALINFO, 19-3
RLLDUN, 16-1
ARG12, 13-16
RRG15, 13-16
ARGERR, 24-1
ARGF, 13-16
ARGPR+, 14-8
ARGPRP, 14-9
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MRGST-, 14-11 CkLpNC, 8-20
MGSTA, 14-11 CKSREQ, 11-37
ARITH, 7-8 CLASSA, 15-39
ARRYOT, 16-29 cLcoLL, 18-13
ARRYCK, 16-29 CLOSEW, 9-56
MYOC, 7-16 CLOSER, 9-56
ARYELR, 26-18 CLOSEF, 9-56
ARYSIZ, 26-18 CLRFRC, 15-12
ASL02, 7-15 cmo1sT, 12-7
ASCICK, 7-15 CNDFND, 12-3
ASCII, 6-6 CHDINI, 12-9
ASIMI2, 13-19 CHDPR", §-7
RSIMIS, 13-19 cnpsoo, 12-8
RSLWI, 11-23 cnps10, 12-8
AL, 11-23 cnps20, 12-8
ASLIS, 11-23 ChPT, 25-1
ASNINT, 22-1 CNFFND, 4-13
ASNSTO, 22-t CNFLCT, 24-1
ASRWI, 11-23 CwvauC, 5-6
ASRIM4, 11-23 CNVUCR, §-7
RSRYS, 11-23 CNVHUC, 5-6
ATAN12, 13-19 CoLDST, 24-10
ATANIS, 13-19 COLLAP, 14-15
ATCHK, 8-17 COnCK, 16-32
ATNCER, 11-23 CONCK+, 16-24
AVE=C, 18-3 conck1, 16-32
AVE=D1, 18-3 COnCKD, 16-24
N2DS, 6-13 ConPLN, 9-25
MS20S, 6-29 CONCON, 16-48
wS=C, 18-13 CONF, 4-2
wS=p0, 18-13 CoNvuc, 5-7
CoPYDC, 21-4
COPYu, 8-12
] CORUPT, 24-15
€0s12, 13-17
BACK18, 9-44 €0s15, 13-17
BACK2B, 9-44 COUNTC, 3-44
BACK3B8, 944 CPLH10, 9-25
BASCHA, 9-22 CPLM1S, 9-25
BASCHK, 9-22 CROFIL, 9-35
BASE, 26-3 CRERTE, 22-19
BBCOLL, 18-13 CREATF, 9-11
BEEP, 22-16 CRETF+, 9-11
BEEPP, 23-3 CRFSB-, 9-50
BF20PP, 6-13 CRFSUB, 9-50
BF2DS+, 6-13 CRLFND, 6-17
BF2DSP, 6-13 CRLFOF, 6-17
BF2ST+, 14-14 CRLFSD, 6-17
BF2STK, 14-14 CRTF, 9-81
BIASRs+, 15-37 CSL9RO, 11-14
BIASA-, 15-37 csiet, 1-9
BIASC+, 15-37 csicto, 11-9
Index-2 Index-4
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BIASC-, 15-37 csLen, 11-9
. BIG, 15-8 csicee, 11-9
BIG+, 15-5 CSLe13, 11-9
BLDBIT, 6-10 csLc14, 11-10
BLOCON, 15-3 CSLC1S, 11-10
8LosP, 6-8 cswez, 11-8
BldIne, 8-27 CSLes, 1-9
BldIMA, 8-26 csica, 11-9
BldInG, 8-26 CsLes, 1-9
BLDLCD, 6-8 CSLes, 11-9
BLNKCK, 7-17 csLez, 11-9
BOPNfI-, 8-22 csLes, 11-9
BP, 11-19 CsLes, 11-9
BP+, 11-19 CSLW3, 11-23
BP+C, 11-18 C(siua, 11-23
BRTX, 13-19 CSius, 11-23
BRTF, 13-19 CSRC1, 11-9
BSCEX2, 24-3 CSRC10, 11-9
BSCEXC, 24-3 CSRC11, 11-9
BSCEXT, 24-3 CSRC12, 11-9
BSERR, 24-16 CSRCt3, 11-9
CSRC14, 11-9
CSRC1S, 11-9
o CSRC2, 11-9
CSRC3, 11-9
C+A201, 11-18 CSRCA, 11-9
CA2D1+, 11-18 CSRCS, 11-9
CALBIN, 22-23 CSRC6, 11-9
CALL, 22-20 CSRC7, 11-9
CALLP, 23-13 . . CSRCE, 11-9
CAT, 22-24 CSRCY, 11-9
CATS, 10-3 CSRU3, 11-23
CATE20, 10-3 ’ CSRU4, 11-23
CAT100, 22-24 CSRUS, 11-23
CATC++, 16-42 CURBOT, 7-1
CATCN+, 16-42 CURDVC, 9-74
CATCHR, 16-42 CURSFL, 6-3
CATEDT, 22-24 CURSFR, 6-3
CHAINE, 9-29 CURSRD, 7-1
CHAINe, 9-29 CURSRT, 6-28
CHAIN-, 9-29 CURSRU, 7-1
CHEDIT, 12-1 CURTOP, 7-1
CHIRP, 11-20 CvuCu, S-
CHKEOL, 8-59 4
CHKnen, 18-11
CHKSPC, 18-11 [}
CHKSPf, 18-11
CHNHED, 26-11 DO+2RD, 9-42 R
cK oN", 8-16 DO=AVS, 18-10 ZM
CKINF-, 8-53 DO=FIB, 13-4
CKINFO, 8-53 Do=08S, 18-9
Ckloop, 8-20 DO=PCR, 13-10
Index-3 Index-5
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11-56
11-56
11-16
18-2

18-13
18-13

, 11-12

$-65
$-64

,» 18-

18-1
1-2
16-4
26-17

, 25-16

25-15

, 15-42

15-41

DCMX=C, 5-2
DCHXF, S-1
DCNXY, 5-10
DCPLIN, 7-1
DCRUNT, 8-42
DEBNCE, 12-13
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INDEX

EXPEXe, 8-~
EXPEX-, 8-
EXPEX1, 8-
EXPEXC, 3-2
EXPP10, 16-44
EXPPAR, 16-44
EXPPLS, 16-44
EXPR, 3-3
EXPRDC, 7-4
EXPSKP, 9-59

SIS

f

FAC1SS, 13-11
FACTF, 13-11
FRSCFD, 9-48

FCSTRT, 13-11
FGTBL, 12-11
FIBAD-, 9-49
FIBADR, 9-49
FIBOFF, 9-57
FIBON, 9-57

FILEP-, 16-40
FILEP1, 16-40
FILFIL, 9-77
FILSK+, 9-76
FILSKP, 9-76
FILXQS, 9-61
FILXQ", 9-61
FIND, 26-10

FINDR, 11-29
FINDDO, 11-29
FINDF, 9-67

FINDF+, 9-67
FIKOL, 9-16

FINDLD, 3-17
FINDUF, 9-67
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DSPCNA, 6-30 FINITR, 15-21
DSPCNB, 6-30 FINITC, 15-22
DSPCNO, 6-30 FINLIN, 6-24
DSPLI+, 7-1 FIXDC, 21-2
DSPLIN, 7-1 FIXP, 23-2
DSPPO2, 23-10 FLADDR, 3-79
OSPRST, 6-20 FLDEV+, 8-30
Index-6 Index-8
HP-71 Sof tuare IDS Volune II Index INDEX HP-11 Softuare IDS Volume 1I Index INDEX
DSPUPD, 6-11 FLDEVK, 8-79
08Tp, 23-7 FLIP1O, 15-45
DSTRDC, 21-1 FLIP11, 15-45
DVISH, 13-5 FLIPS, 15-45
DV15S, 13-4 FLOAT, 5-4
Dv2-12, 13-6 FLSKPB, 9-76
Dv2-15, 13-4 FLTDH, 5-1
DXP100, 13-9 FLTYPp, 16-39
DYNARC, 26-6 FNDFCN, 9-60
FNPUDS, 15-22
FNRTNT, 8-3
E FNRTNZ, 8-3
FMRTN3, 8-3
EDIT, 9-N1 FNRTM4, 8-3
EDIT20, 9-71 FORUPD, 18-7
EDITBO, 9-N FPOLL, 17-21
EDITWF, 9-M FSPC10, 16-36
END, 22-5 FSPECe, 16-17
END10, 22-§ FSPECp, 16-36
END20, 22-5 FSPECx, 3-65
EMDALL, 22-5 FTBSCH, 9-47
EMDBIN, 22-5 FIYPOC, 7-26
ENDDC, 7-18 FIYPFR, 9-46
ENDING, 3-36 FIYPFD, 9-47
EMDSUB, 22-23
EOLCK, 16-14
EOLCKR, 16-14 [
EOLDC, 11-45
EOLSCN, 8-70 GDISPS, 10-2
EOLSHS, 8-70 GETAVE, 18-2
EOLSN?, 3-70 GETCH, 3-64
EOLNC*, 7-18 GETCON, 15-40
EOLXCK, 11-4S GETDIN, 26-13
ERRI, 16-17 GetEXP, 8-37
ERRISS, 14-16 GETASK, 6-12
ERRRTN, 24-3 GETNAN, 26-19
ESCSEQ, 6-1 GETPef, 9-20
£X-115, 13-9 GETPR, 9-75
EX12, 13-13 GETPR+, 9-75
EX16M4, 13-13 GETPR1, 9-76
EX15S, 13-13 GETPRO, 9-75
EXRB1, 15-23 GETSA, 16-30
EXAB2, 15-23 GETSDO, 15-30
EXACT, 25-5 GETST*, 9-20 ’
EXCRD+, 2-3 GETST-, 9-20
EXCROR, 2-3 GETSTC, 9-20
ExCHRe, 16-17 GE1STe, 9-20
EXCPAR, 3-55 GETVRL, 15-40
EXDCLP, 7-4 GNXCR+, 16-22
EXF, 13-13 GNXTCR, 16-22
EXITRN, 22-5 G0sSu, 22-3
EXP15, 13-9 GOSuBp, 23-1

Index-7
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wss12, 7-9
LERAVE, 16-1
LEXBF+, 4-14

Index-11

NUNSCN, 16-5
NuOFFS, 11-17
NXTROR, 8-61

Index-13
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6010, 22-8 LEXBUF, 4-14
6oT00C, 21-3 LGT15, 13-10
60T0p, 23-1 LINITS, 8-5
GTEXT, 7-11 LIMR+, 7-13
GIEXTs, 7-17 LINMAU, 7-13
GIEXTY, 7-17 LIMICK, 7-13
GTEXTH, 7-11 LINDs, 7-13
GTEXTX, 7-11 LINKDC, 7-13
GIFLAG, 11-28 LINEP, 16-6
GIKYCs, 8-73 LINEP+, 16-6
GIKYCD, 8-73 LINP, 16-12
GIPTRS, 946 LINPTP, 23-7
GTIPIRX, 9-46 LINSKP, 8-67
6TKT+s, 7-17 LISTDC, 7-24
LN1+1S, 13-7
LN1+XF, 13-7
H LN12, 13-8
LN15, 13-3
HASHI, 8-6 LN, 13-8
HAsH2, 8-6 LNEP66, 16-6
HOFLT, 5-3 LNPEXT, 16-6
HEXASC, 5-5 LNSKP-, 8-67
HEXDEC, 5-9 LOCADR, 9-74
HASSEC, 25-12 LOCFIN, 9-2
HNOLFL, 15-20 LOCFIL, 9-2
HOURRD, 16-1 LSLEEP, 11-36
HTRAP, 15-19 LSTLEN, 6-26
HUGE, 15-5 LXFND, 3-9
HXDASC, 7-8
RKDCW, 5-9
n
I MAINOS, 24-11%
MAIN30, 24-11
I/0RL+, 3-6 RRINLP, 24-11
I/0ALL, 3-6 NRKE1, 15-49
1/0C0L, 3-5 MAKEBF, 6-7
1/0C0N, 34 MENMBER, 11-3
1/0DAL, 3-8 MENCKs, 18-11
1/0EX2, 3-7 MENCKL, 18-11
1/0E%P, 3-7 NEMERY, 24-19
I/0FND, 3-2 NENERR, 24-18
I/ORES, 3-3 MEMERX, 24-18
101V, 15-25 MESSG, 15-21
IDIVA, 15-24 NFER42, 8-76
IF128, 15-13 NFERR, 24-16
ILCNTe, 16-17 NFERR*, 11-51
Inpo+2, 11-15 NFERR-, 11-51
Inpo-2, 11-15 NFERAS, 24-17
INerr, 24-9 NFERsp, 11-54
Inin01, 8-24 nFLG=0, 11-39
IMnit, 8-24 NFLG=X, 11-39
Index-10 Index-12
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Ihoffs, 8-28 NFURN, 11-47
Ifixq27, 8-30 MFURND, 11-47
INBS=C, 18-13 NFURQS, 11-47
INF*0, 15-10 NGOSuB, 8-45
INFRIS, 15-13 HOVE*N, 11-59
INPOFF, 8-56 HOVEDO, 11-5
INPUTP, 23-7 NOVEDT, 11-5
INTGR, 26-5 NOVED2, 11-5
INTRSO, 11-31 NOVED3, 11-5
INTRPT, 11-31 MOVEDR, 11-5
INVNaN, 13-6 NOVEDD, 11-5
10(NDO, 34 HOVEDN, 11-5
T0FNDO, 3-2 NOVEWO, 11-7
T0FSCR, 3-t NOVEU1, 11-7
ISRAN?, 4-t MOVEU2, 11-7
IVRERR, 24-10 AOVEU3, 11-7
IVEXPe, 16-17 novewd, 11-7
IVPARe, 16-17 NOVEUR, 11-7
IVWARe, 16-17 HovEUn, 11-7
nP1-12, 13-3
nP155, 13-3
K npP2-12, 13-3
nP2-15, 13-3
KEY$, 10-3 NPOP1N, 14-5
KEYCOD, 12-12 NPOP2N, 14-4
KEYDEL, 8-72 nPY, 15-26
XEYFND, 8-71 fsgvs, 3-78
KEYARG, 9-60 NSN12, 15-38
KEYNAM, 8-76 NSNS, 15-38
KEYRD, 12-2 ‘ NSPARe, 16-17
KEYSCN, 12-13 NTRDDR, 2-2
KYDN?, 4-16 NTADRs, 2-2
KYFND+, 8-71 RULTF, 13-3
KYORG+, 9-61 MVRER, 11-60
MVIER+, 11-60
L
N
LRBELP, 16-40
LABLDC, 7-21 NORDIN, 24-2
LBLINP, 16-12 NOSCRL, 6-1
LBLNAN, 8-18 NRACON, 15-2
" LBLNIF, 16-12 NTOKEN, 16-1
LCDINI, 6-20 NTOKNL, 16-1 v
LDCEXT, 7-9 NULLP, 9-28
imo, 7-9 NUR+D, 16-30
LpLonP, 7-9 NUNC++, 16-20
LDCSET, 18-9 NUNCK, 16-30
LDSSTY, 7-9 NUNKO, 16-30
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NXTELN, 3-62 pInbck, 17-48
NXTEXP, 8-43 pINCHR, 1744
NRTLIN, 9-13 plfcpi, 17-51
NATP, 16-26 plficpu, 17-62
NXTSTH, 8-68 pINXCH, 17-58
NXTVR-, 8-59 pInXQT, 17-55
. NXTVAR, 8-59 pKYDF, 17-74
pLIST, 17-144 {
pLIST2, 17-146 L
0 pnER, 17-157
PHERGE, 17-148
ORGNXT, 16-22 phiNLP, 17-72
0BLOLL, 18-13 pPRGE2, 17-150
0BEDIT, 3-8 POKEP, 23-12
oBLCIP, 18-13 POLL, 17-16
0BPAD, 1B3-13 POLLD+, 17-16
ONOC, 21-3 POPIN, 14-2
0NpC20, 21-3 POPIN+, 14-§
ONERR, 22-3 POP1R, 14-10
oNe, 23-§ POP1S, 14-4
0NPa0, 23-5 POP2N, 14-1
ONTIMR, 22-3 POP2N+, 144
OPENF, 9-53 POPBUF, 12-14
GPENF*, 9-53 POPGSE, 11-43
OPENF-, 9-53 POPNTH, 14-7
OPNF+, 9-83 POPSTK, 1143
ORGSB, 13-15 POPSIR, 14-7
ORSB, 13-14 POPUPD, t1-43
ORXN1, 13-14 pPARSE, 17-23
0UT1T+, 11-10 pPRGPR, 17-130
OUT1TK, 11-10 pPRINN, 17-96
out21C, 11-10 pPRICL, 17-89
0UT21K, 11-10 pPRTIS, 17-87
0uT3Te, 11-10 pPURGE, 17-128
OUT3TK, t1-10 pPUROF, 17-78
0U1BY+, 11-10 pRCRD, 17-67
ouTBYT, t1-10 pRDCBF, 17-102
OUTC15, 11-46 pRONBF, 17-91
OUTELY, 7-18 pRERDY, 17-92
OUTELR, 7-18 pREN, 17-114
OUTEOL, 7-18 PREP, 26-15
OUTLI1, 16-34 PRESCN, 16-1
QUTLIT, 16-33 PRGFNF, 9-70
OUTNBC, 11-46 PRINT*, 22-17
OUTNBS, 11-46 pRNARE, 17-132
OUTNIB, 11-10 PRNEXe, 16-17
OUTRES, 8-4 PRNTDC, 21-2
OUTVAR, 16-35 PRPSHD, 6-25
OVFL, 15-17 PRSCOO, 8-19
PRSCKB, 8-19
PRSCOP, C-19
PRSgcs, §-8
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PRSscn, 8-29
PRTNOC, 7-25
P pRINTp, 17-121
PRTP, 23-10
P1-10, 16-46 pRUNfEL, 17-30
PARERR, 16-17 pRUNNB, 17-32
PARY3, 22-18 PSHGSB, 11-41
pBSCen, 12-35 PSHNCR, 11-41
pBSCex, 172-37 PSHSTK, 11-40
pCALRS, 17-117 PSHSTL, 11-40
pCALSY, 17-115 PSHUPD, 11-41
pCAY, 17-140 pSRECH, 17-100
pCATS, 17-142 pSREQ, 17-83
pCLDST, 17-76 plEST, 17-161
pCAPLX, 17-1 pTINRM, 17-8
pCONFG, 17-70 pTRANS, 17-16)
pLOPYx, 17-11 pIRFAK, 17-3
pCRDAB, 17-69 PUGF1B, 9-57
pCRERAT, 17-105 PURGDC, 21-4
pCRT=8, 17-107 PURGEF, 9-3
pCURSR, 17-13 PUTRES, 8-52 N
pDATLN, 17-112 pYERS, 17-86
PDEV, 9-64 pHARN, 17-151
POEV+, 9-64 PHCRD, 17-65
PDEV1, 9-64 PHCRDS, 17-64
pOEVCp, 17-27 pURCBF, 17-104
pDIDST, 17-111 PURDFF, 24-13
pDSHKY, 17-82 pHTKY, 17-72
pDSHNK,  17-80 pIERPG, 17-42
PEDIT, 9-15, 17-137 .
PEDITD, 9-15
PEDITH, 9-15 Q
PENTER, 17-161
pEOFIL, 17-94 : QUOEXe, 16-17
pERROR, 17-154 QUOTCK, 11-38
pExcpt, 17-39
pFASCH, 17-99
pFILDC, 17-139 R
pFILXQ, 17-124
pFINDF, 17-109 R3=D1+, 11-13
PFINOL, 9-26 R3=D10, 11-13
PFHDL*, 9-26 R¥=DIC, 11-13
PFRDZL, 9-26 R<RSTK, 20-4 ceintitg,
pFNIN, 17-119 RANRON, 9-73 » . B %
pFNOUT, 17-120 RANGE, 11-2
pFPROT, 17-135 RCCD1, 15-23 M
pFSPCp, 17-4 RCCD2, 15-23
pFSPCx, 17-126 RCLY, 15-4
pFTYPE, 17-98 RCLMY, 15-M4 J/
P1/2, 15-44 RCLMZ, 15-M [,
PI/2D, 15-44 RCLHZ, 15-M4
PI/4, 15-40 : RCLMA, 15-34 212
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RCSCR, 16-33
RCVOFS, 11-18
RDATTY, 24-14
ROBAS, $-5
RDBYTR, 9-42
ROCHD+, $-19
ROCHOR, 9-19
ROHORY, 8-18
RDINFD, 19-1
RDINFO, 19-1
RDINFS, 19-1
RDLNRS, 9-41
ROLNFX, 8-41
RDTEXT, 9-6

RENSUB, 9-58
REPROM, 8-56
RESCAN, 16-1
RESPTR, 16-23
REST*, 16-19
RESTAR, 16-19
RESTOR, 22-8
RESTRP, 23-2
REVS, 14-6

REVPOP, 14-3
REUIND, 9-49
RFAD++, 18-8
RFRD+I, 18-8
RFRD--, 18-§
RFRO-I, 18-§
RFRDJ+, 18-8
RFUPD+, 18-6

INDEX HP-71 Software IDS Volume II Index

SPLITR, 15-11
SPLITC, 15-15
SPLIAC, 15-14
SPLTRX, 15-31
SQR1S, 13-5

SQR17, 13-5

SOR70, 15-9

SORSAV, 13-14
SRLERS, 20-8
STAB1, 15-23
STRB2, 16-23
STRTIC, 26-6
STRTR+, 20-1
STATRS, 20-1
STATSV, 20-2
S1CD2, 15-23
STKCH+, 15-35
STKCHR, 15-35
STKCHD, 11-1
STKVCT, 8-60
sTnecL, 8-74
STHBUF, 8-74
STOP, 22-5

STUFF, 114

SUBONE, 13-1
SVINF+, 19-1
SVINFO, 19-1
SVIRC, 8-1

SHPBYT, 8-10
SY(OLL, 18-13
SYNTXe, 16-17

1

RNDNRN, 15-18 TAN12, 13-17
RONCHK, 11-21 TAN15, 13-17
RONFND, 11-21 TBLINC, 11-30
RPLLIN, 9-80 TBLINP, 11-20
RPLSBH, 9-8 TBNSGS, 8-78
RPTXY, 12-6 TBRSTX, 8-78
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RSTK<R, 20-3 TFHDLR, 9-1
RSTST, 15-4 TKSCN+, 8-69
RUNRT1, 24-3 TKS(MA, 8-69
RUNRTN, 24-3 TKSCN?, 8-69
1007, 25-10
TONE, 11-19
S TRRCDC, 7-18
TR(90, 13-18
SRLLOC, 19-3 TRFRON, 8-65
SAVESB, 13-15 TRANTR, 10-1
SAVEXN, 13-15 TRSFMu, 8-7
SAVGSE, 13-15 TRTO0, 8-66
$815S, 15-28 TRT0*, 8-66
SCAN, 16-4 TRT0+, 8-66
SCNRT, 6-18 TRT0-, 8-66
SCOPCK, 8-75 TST12R, 15-36
SCRLLR, 12-10 TST1S, 15-36
SE1-10, 16-47 TstEnd, 8-39
SECHRS, 25-11 THO*, 15-43
SEND20, 8-49
SENDEL, 8-48
SENDIT, 8-49 ]
SENORD, 6-21
SETALN, 25-6 UPCPOS, 9-45
SETALR, 25-7 UPDANN, 6-5
SETFNT, 64 UPDRNX, 6-5
SETINE, 25-2 uRES12, 15-16
SETSB, 13-14 uRESD1, 15-29
SETTRO, 25-9 uRESHY, 15-16
SFLRG?, 11-27 uRESXT, 15-16
SFLAGC, 11-28 uRND>P, 15-17
SFLAGS, 11-24 USGehs, 8-32
SFLAGT, 11-26 USGeh-, 8-32
SHF10, 15-9 USGnun, 8-35
SHFLRC, 15-43 USGrst, 8-34
SHFRAC, 15-43 USING, 22-13
SHFRBD, 15-44 USINGp, 23-10
SHFTKN, 16-1 USloop, 8-40
SHRT, 26-4 USnn05, 8-35
SIGCHK, 15-6 USst03, 8-31
SIGTST, 15-3 USst05, 8-31
sIme, 13-17 uTEST, 13-12
SIN1S, 13-17
SKIPDC, 7-23
SLEEP, 11-36 v
SMALL, 15-5
SNAPLC, 20-6 VRLOO, 8-57
SHRPR*, 20-5 VARDC, 7-20
SNRPRS, 20-5 VARDC+, 7-20
SNAPSY, 20-6 VARNB-, 5-11
SNOUD+, 6-21 VARNBR, 5-11
SPACE, 26-14 VARP, 16-27
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VARPOS, 16-27
VIEuDY, 6-2
VRIABL, 16-1

WFTHDT, 9-13 ‘ ‘
WIPOUT, t1-4 .
WRBYTC, 9-43

WRBYTD, 9-43
WRDSCe, 16-15
WRDSCH, 16-1%
WRITNB, 9-7
HRTFIB, 9-54
WRTNUR, 9-40
WRTSTR, 9-39
WSTRFX, 9-38

X
XHTADR, 2-1
XXHERD, 14-12
XYEX, 15-11

Y
YRODRY, 25-13
yDHOt, 25-8
YHOHHS, 25-8

yx2-12, 13-10
yi2-15, 13-w
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