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Cutput 
Giutput 
Gutput 
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dump MACRO VO5.04 Monday 2i-Bec-8? O8 

at For registers 

st for TSK-Pius addresses 

at for miscellaneous fields 

Gutput iist for line status tables 
Qutput ti gt for device handler status 

Data areas 

DODUMP -- Dump entry point 

DATTIM 
DIV32 
ERROR 
RIG 
MODADR 
OVRADR 
SPACK 
Mise 
JOB 
LINE 
DEVICE 
OL IST 
OS TACK 
OT ARLE 
OUTSTR 
CUT VAL, 
OUTRAD - 
BLAPAD - 
CHI TCHR 

tom eee, 

! see 

see eee 

Display date and time information 

Divide IlS—-bit inte Se-bit 
Display error status information 

Display contents of registers 

~ Display TSX. SAV module addresses 
TSX-Plus avertay reaqian 
Display cantents of stack 

Display misc system values 

Display info about current gob 

Display line definition tables 

Displau device definition tables 
Ciutput @ dist of information 
Display stack contents 

QGQutput tables of infarmation 
Output an asciz string 
Convert and print a value 

Canvert and print a RADSO value 

Blank pad output stream 

Gutput an ascii character 

Ae
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i OPITLE TSDUMP os CPR -Pdbus crash dump 
"9 -ENABL Lo 
“y JDGABL BL 

.ENABL AMG 
NOOOOO CSECT TSDUMP 
GHOOoOD O11 S430 -RADSO  /DMP YS iSustem overlay id 
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This module implements the TSX-Plus crash dump facility. 
4 

iO 3 Capuriaht (c) 1985. 
ii j Ok Computer Systems: dye. 
12 i Nashville, Tennessee UGA 
12 i Ali rights reserved. 

14 3 
15 i The crash dump facility provides diagnostic information when 
16 . i a fatal system error occurs. tt as entered with interrupts 
17 ; disabled and prior initialization of several stored values.
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DOGUMP 
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References. 

.GLOBL 
J eLOBL 
. Glos. 
.GLOBL 
.oOBL 
. GLOBL 
.GLoOBL 
. GLOBL 
J elLOBL 
. GLOBL 
. GOBL 

SS, SSEND. INTSTRK, INTSND, JETTA, JETAND 
VDMNTCR, Pi 
DMP TXT. DMPOVL. DMPHND, DIEARG., DIEPC, DIESP 
TSGEN, TSPtoO,. PSEXEC, TSEMT, TSINIT 
TRPARG, KPARG, VPARS, VPARS 
CORUSR, NUMDEV. MAXDEV 
NPL NGL, NOL. NIGL, NLINES, TNHL 
SYSDAT i System date CTSGEN) 

SYTIMH, SY TIM, iSystem time (TSGEN) 
TAISEC iNumber of ticks per second 
OVRADD iAddress of overlay tables
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MACH Definitions. 

i DISABLIE macro used to disable all interrupts. 

.MACRO DISABL. ; DISABLE INTERRUPTS 

Bis #340, @HPSW 
_ENDM DISABL 

3 STADEF macro used to define a stack where: 
; RAGE = base Gf stack 

3 TCP = top af sbeck 
i LENGTH = Length Cin words) of stack 

.MACRO STKDEF tap, base, Length 
base iBase address of stack 

. BLKW length iMllocate stack space 
top i Top address of stack 

. EN DM STADE 

i PRIN! macro used to define a print string where 

; stradr = address of asciz string to print 

.MACRO PRINT Yotradr 

_ NARG ARG iDetermine number of arguments 

_ IF NE. ARG iGymly if araument exists 

MV stradr, RI iPoint to string address 
ENDO i WE, AKG 
CALL OUTS TR iDisplay asciz string 
END PRINT 

i TTYOUT macro used to output a single character where 
3 char = character to autput 

-MACRO TTYOUT  Yohar 
. NARG ARG iDetermine number af arguments 
IF NE. ARG iQnly if argument exists 
MCvB char. rO iGet output character 

ENDS iNE ARG 
CALL OUTCHR iDisplay ascii character 
. ENDM TTYOUT
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MACRO VOG. G4 

STRH aamer mene Seti eres erie POSE Sines Cimds Sentt eteew fee omnes magus abeer FONE SECT whee Homie elie aoiet caaee shet: “BLES freee mm 6 

TREG 

Randa y ei-Dec-a? OG: 4 Page 4 

Wee tetas “nae ‘sete moons aband BONS: Sects SONCE Him. ote SEEDS Sonee mee FTLLA FAITE “EVOn SpEDG MEORK SEtOE Sram SaneD mUESe ShMME DEAE SOUDE ORDOE SESED SEM GREED oem GraR netES TetEE SUES FwEDe SIGE EONS Gene weten <oOte 

macro used to define & table entry print field where: 

LAHEL 

MAME 

ROWNAM 

ATTR 

OINDX 

iE INDX 

. MACRO 

.NARG 

.PSECT 

.PSECT 
_PSECT 

PSECT 

JP SECT 

.PSECT 
. ENDM 

address lahel of table 

table titie 

row name Label 

index number attribute 

Ho
u 

oH 
OF 

W
W
 

startira aye x 

ending index 

TBEG label. name, rewnam attr, sindx, eindsx 

ARGS iNumber of arguments to macro call 

DUMP iDefine DUMP program section 
label st iDefine starting address 
TSDUMP iRestore TSDUMP program section 
STRING iDefine TEXT program section 
STRADD = ; iPoint to the starting address 
JASCII /name/ *#Stoare the ascii label 
. BYTE 0 iTerminate as asciz string 
DUMP iDefine DUMP program section 
. WORD OPRADD iStore the string address 
_IF EG, ARGS--2 ;Only two arguments passed 

TEMABL = Q iFlaq list definition in progress 
PESX aT iferminate macro expansion 

. ENDO PO, ARGS--2 

TENABL. 1 iFlag table definition in progress 
STRING iDefine STRING program section 

STRADD = ; i;Point to the starting address 
JASCIIO /rownam/ iStore the ascii label 

. BYTE 2th) iTerminate as asciz string 
DUMP iDefine DUMP program section 

. WORD SPR ADD iStore the string address 

. WORD eather iStore table attributes 

. WORD SPRADD iStore the string address 
. WORD Bind x iStore starting table index 

WORD eindx iStore ending table index 

TSDUMP sRestore TSDUMP program section 
TBEG
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nets ee oly MEtee SOE Mm EOE Reet Stee fatds Giioe Guar! suete EAOEY Gest uteR. GupEL Geet me Crm eens StneY APRON SOMME SOUED MELO LERIT CREED EHOtH Green CONEE GREET snann SDEED SinbTT =Ont0 Sahen ShuRt SaptD Fiend “OW amee neeer conen 

macro used to define & single print field where: 

MAME = @BCLi string title 

LAGER = address label containing print value 

ATTR = Field attributes 

vo TNX = starting table index 
EINK = ending tabie index 

Format attributes: 

$RUUST = {bit 14) right gustify (default is left) 
#@ZRPAD = (hit 13) zero pad (defavit is blank) 

Storage attributes: 

$BYTE = (hit 0) storaqe requirement (default is word) 

$DEC = (hit 2) decimal representation (default is octal) 

SRADSO = (hit G) radSO representation 

Definition of field attribute bit definitions. 

$RUUST = 40000 iRight yustify 
$ZRPAD = 20000 iZero pad 

Storage attributes. 

SU YTE = iByute storage cell 
$OEC = 2 iDecimal numeric representation 

$RADSO = 4 iRadSO representation 

MACRO PVAL name, Jebel, attr: sindx, eindx 

.POECT STRING iDefine STRING program section 
STRADD = ; iPoint to the starting address 
ASCII /name/ iStore the ascii label 

. BYTE HOY) iTerminate as asciz string 
.PSECT DUMP iDefine DUMP program section 

. WORD STRADN iStore the string address 
. WORD attr iStore field attributes 
.GLOBL tabet iDeclare variable as global 
. WORD Label iStore location of value field 

_ IF NE, tenabl iHas table definition been enabled? 
, WORD gindx iStore starting table index 

. WORD eirng* iStore ending table index 

. ENDC 3 Nis tenabl 

.PSECT TSDUMP iRestore TSDUMP program section 
. ENDM PVAL
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1 ' ieekealeateatestetaabetetentetcatanten Sets “oe ne a mm em em man acme as am ma a a i om me me ee i a 
re ; TEND macro used to define the end of a table or list. 

4 

3 -MACRO TEND 

& .PSECT DUMP iDefine DUMP program section 

7 . WORD 0 iEnd of table or List 

3 .PSECT TSDUMP iRestore TSDUMP program section 

9 _ END TEND
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Output List for registers 

.SBTTL Qutput list for registers 
Cts mone eutint Omar neeee Emery ROOT eoeES Benes MOEN Fane eOed Freed MRE OOELT TOIT S88 Gets ofahr ited Gomme press RELA: fete FLOM AESDE Gre eter Senet Fate aryte Siete Sénes GERD MmeGH Cesat mETeS sater eames MEOTN GEOEE SHRG HUTER WOME SeEee aon: Cenee GeneT EPIA CONES GOOD GOGIE BLED cutey GtEEG canes cedmt SEEDE MIME GYEED SRNE RENE GetTe SREY amEED SERED EeHE 

i Generate List for output of register contents. 

1 
es 
3 
4 

9 900002 FREG PRTREG, «Register Contents > +Beginning of print list 

& 900002 PAL ROD, SYRO iReqister O 

7 900002 PV AL Rib. SYR I iRegister 1 
8 000002 PAL “Ree. SYR iRegister 2 
9? 000002 PY AL “RBS. SYR iRegister 3 

10 000002 PAL. CR4>, SVRA iRegister 4 
1i 000002 PYAL. “RS, SYVRY iReqgister 93 
l2 000002 Pe <SP>, DIESP iSteck pointer 
13 000002 PL “PC>, DIERPC iProgram counter 

14 900002 PV AL ZKPAR So. GVPARD iKernal PAR 3 
15 0090002 PVAL KPAR 60. SVPANSA iKernal PAR & 
16 600002 TEND iEnd af print list
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Qutput list for TSX-Pius addresses 

i SETTL Qutput list fur TSx-Plus addresses 
a TET Te re cee ates ont sat see amen amet se see ete ta sae st ot que teees ream fetes frst Sone seten seaes cama seats ormg “tees setmr duane eneh rte wane seer! 608d soni Gi6ts somes costn Fone bate sense see fous - sees enene anim staen saves crmen coeey einen seen Mice comme Gomes Mane Mitte newt Gment mete Heten Meee wenn means setee 

3 i Generate list for output of TSX-Plus address values. 
4 ; 

9 000002 THEG ADDR: <TSX- -Plus module addresses> 
& 000102 PV AL <TSGEN >. ADGEN iAddress of TSGEN 
7 9000002 PAL. <TSTIG =. ADTIO sAddress af TSTIO 
8B 000002 PAL “TSEXECS, ANE XEC iAddress af TSEXEC 
7 900002 PV AL TSEMT > ADEMNT iAddress of TSEMT 

190 000002 PYVAL TSINIT?. ADINIT iAddress of TSINIT 
11 000002 PV AL <TSTIOK?: ADTIOX iAddress of TSTIOX 
12 000002 PY AL <TSLOCK>, ADLOCK isAddress of TSLOCK 
13 0090002 PAL “TSCASH>, ADCAS sAddress of TSCASH 
14 000002 © TEND
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000002 
000166 
000002 
0090002 
OO9002 
0030002 
000002 
000002 
OO9002 
OO00002 
OOO002 
000002 
000002 
009002 
000002 
QO0000e) 
000002 
000002 
OO00002 
OO0002 
009002 
0090002 
000002 
OOOO 
Q00002 
00000 
000002 
O00002 
OO9GO02 
0090002! 
OO0002 
9090002 
000002 
Q00008 
Q00002 
000002 
000002 
000002 
000000 
000002 
000002 
0090002 
O00002 
000002 
OO9002 
000002 
O00002 
009002 
O90002 

MACRT VO. O4 
Fields 

Manday @i-Dec-87 O08: 42 Page 9 

.SETTL Qutput list for miscellaneous Fields 

TBES 

PVAL 

PV ALL 

PMV AL 

PVAL 

PV AL 

PV AL 

PSL 

PVAL 

PY AL 

PY AL 

PVAL 

PVAL 

PV AL 

PVAL 

PV AL 

PV AL 

PV AL 

PV AL 

PV AL 

PY AL 

PV AL 

PVAL 

PVAL 

PV AL 

PV AL 

PYVAL 

PVAL 

PU AL 

PYVAL 

PVAL 

PVAL 

PV AL 

PV AL 

PYAL 

PVAL 

PV AL 

PV AL 

PVAL 

PVAL 

PVAL 

PV AL 

PVAL 

PY AL 

PAL 

PVAL 

PYVAL 

PV AL 

TEND 

Generate list for output af 

VMISC, 
CLAPC?, CLARC 
LCLKAPSS. CLAPS 
ACSHBAS>. CSHUAS 
KCURFRKG. CURPRK 
<CXBJOS>. CXBJOB, CSBYTES 
<CXBOWN>. CXBOWN, <$BYTE> 
<DOSCHD>, DOSCHD, <SBYTE> 
<EXCJOB>, EXCJOB,. “$BYTE> 
<FRETOQ>. FRE TOG 
CFPRACQE. FRACS 
<FREFRK>, FREFRK 
<FRAPRI, FRKPRI. CSBY TES 
INBSY>. INBSY, CSBYTE> 
INTLVLS. INTLVL. {$BYTES 
ZINTPRIG. TNYPRI 
<TOABFL®. TOABFL 
“LOKBAS>, LOKBAS 
ZLOKSWPS. LOR GWE 
<MAPUSR>. MAPUSR, <$BYTES 
<MEM2 54, MEMN2OS. CBBYTES 
<MEMSWPO. MEMSWH 
<MIGFLG>. MIQFLE, “$BYTES 
<MSGBAS>. MSCRAG 
<NMPREGS, NMFREG 

<NUMON>, NUMNGN. <SBY TES 
<OUTBSY>,. QUIBSY, <$BYTE> 
<PVON>, PVON, <$BYTES 
<SPDJOB>. SPDJOB. (SBYTE> 
<SR3FLG>, SROFLG, <$BYTE> 
<STKALVLO,. STRALVL,» <SBYTE> 

<TIOBAS>, TIOBAS 
<TOTON?,. TOTON, <8BYTE> 
<UBUSMP >. UBUSMP, <$BYTE> 
UIGCNTS, ULOCNT 
USP. USF 
USRBASS. USRBAS 
“USRJOB>. USRJOB, “BYTES 
<VBUSTP>, VBUSTP. <$BYTE> 
AVCSHNE. VOSHNG 
“VMXSFS, VN XSF 
LVMXSFC™, VNKGRC 
“VNGR>. VNGR 
ZVNUMDC>. VNUMDC 
“VPLASS. VPLAS 
“VSWPFLO. VSWPFL. <$BYTE> 
“VSWPSLO. VSWP SL 
“VUXIFLI. VUXIFL. “BYTES 

“Miscellaneous values> 

4 SRONE Cem mtnen SURO eLEe Lene come areen Sted FORM ngan! Sten Shete eeeee Ruege Ebeee HED Stade Meets GuEeS wHEEE MuGiG SOD TRADE GEeET SBOE: MINED GOES SONA cttey Sete Pee ney) GREED SESE MERE? SERS URINE MAGEE GeEED RtOTL SEnEH DLRES COOE ONE OFENE FOUEE HitetS GDLE SESE GELET SEEDY DEED SOOT CREES pEUDS GmtuD EHNEE HemtD OPuDY FREE? COME ENE OUEIS sunt shine unis: 

miscetianeous Fields. 

iBeginning of print list 
;Clock interrupted PC (for PM) 

iClock interrupted PS (for PM) 

iPhysical add of TFTSCASH 

iAddress of current FORK call 
iContext block job contents 

iContext block job cwner 

iDo scheduling flag 
iExclusive system job owner 

iFree I/O queve head 

iFork queue head 
iFree fork queve head 
iFork priority 

iInswap flag 

iInterrupt level 

Interrupt priority 

iI/O abort flag (0O=rundown:; 

iPAR base of TSLOCK 
iJob requiring memory lock 

iJob currently mapped 
sExtended memory flag 
sJob requiring memory expansion 

+ I/O mapping flag 
iPAR base of TSMSG 
iNumber of free user’s queve elements 

iNum of hardware lines on 
iOutswap flag 
iNum of primary and virtual lines on 

;SPD job owner 
iExtended memory management reg. 

i Stack level 

iPhysical add of TSTIOX 
iNum of total lines on 

iUnibus map flag 

iUser [7/0 count 

iUser stack pointer 
iPAR base of TSUSR 

iUSR job awner 

*Bus tupe (O = UNIBUS; 1 = QBUS) 
iNum of generalized cache blocks 

iMax num of shared files 
iMax num of shared file channels 
iNum of global PLAS regions 
iNum of shared data cache blocks 
iNum of PLAS blocks allocated 
iSwap flaq (O = swap: 1 = noswap) 
iNum of swap file jobs allocated 
iUnexpected interrupt (1 = abort) 

j=abort) 

flag
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009002 
000002 
OO9002 
000008 
OO9002 
009002 
QOO9008 
000002 
000002 
OO 9002 
0090002 
QO0002 
OO0002 
000002 
000002 
QOO9002 
OOD00e 
000002 
QO9002 
000002 
OOC0QO0? 
000002 
0090002) 
000002 
QO00002 
DO0002 
OOC0I02 

2 9000002 
OO0002 
000002 
0090002 
000002 
OOOO02 
009002 
009002 
OO0002 
Q09002 
000002 

Monday 2@1i-Dec-87 O8: 42 Page 19 

.SETTL Output list for line status tables 

~ i]
 

TREG 

PYVAL 

PYVAL 

PY AL 

PVAL 

PY AL 

PV AL 

PYVAL 

PYVAL 

PVAL 

PY AL 

PYVAL 

PVAL 

PMV AL 

PYVAL 

PVAL 

PYVAL 

PVAL 

PVAL 

PYVAL 

PV AL 

PV AL 

PV AL 

PVAL 

PVAL 

PVAL 

PVAL 

PVAL 

PYAL 

PYVAL 

PY¥AL 

PVAL 

PMAL 

PYVAL 

PYVAL 

PV AL 

PYAL 

TEND 

Leeet rover Metin tone PCE: QIAN cout Dts Goede HOEE Chi~E Snel Gebm FeO? Sates GAbald Gucak Gnete Fat. SORE Unie SOMES Fale: DOOte Cian Aum OEe fumE ORES. SOURCE OMEN etune SERt Creel Sines GHTEt ShEES Geet GOODE cluid Sunt CRIED comet ances SitrE SUNS adjen SPIES GENES GitES TOME ReeeT aman SnET 

renerate table far output of line status. 

JLIN. Job Status Tables>. <Job>, “8BYTE!'$DEC>, 1, NLINES 
<LSWS, LOW, OSRJUST ! $ZRPAD> iJob status word 
“LGWe>, LGW, TaRJUST ' SZRPADS iJob status word 2 

XLGW3>. LSWS, CfRUUST |! SZRPAD>S iJob status word 3 

<LSW4>, LSW4, I$RJIUST | SZRPAD> iJob status word 4 

<LSWS>, LOWS, THRUUST ' SZRPAD> iJob status word 5 

KLSWS>, LSWS, CHRUIUST ' S$ZRPAD> iJob status ward 6 

<LGW7>, LOWY, <SRIUUST ! $ZRPAD> iJob status word 7 

<“LSWE>, LSWE,. (SRJUST ! $ZRPADS iJob status word 8 

<“LSW9>, LSWS, CBRUUST ' SZRPAD> iJob status word 9 

“LSWIO>, LSWLO, CSRUJUST ! SZRPAD?> iJob status word 10 

“LSGWLii>, LSWil, CSRUIJUST! $ZRPAD" iJob status word 11 

<LSTATE>. LSTATE, <#RUIUST'SZRPADD 3; Job state 
<LBASE>, LEASE. <SRJUST ! SZRPAD> iBase Sie-block num of context 
<LPARBS?. LPARBS, <$RJUST'$ZRPAD? i; Base PAR of program 
<LNBLAS?. LINBLKS, <$RJUST!ISZRPAD? 3; Num of mem pages for job 
“LNGBLK™, LNSBLA, <BRJUSTISZRPAD> | Num of mem pages for PLAS 
<LIQCNT:?:. LIQCNT, <$RJUST!'$ZRPAD> ;s Active I/O counter 
LINCNT?:. LINCNT,. <SRJUST!$ZRPAD> 3; Input chars pending 
CLACTIV>, LACTIV, <$RJUST!SZRPAD> i Activ chars pending 
<LPRGI>,. LPROI, C$RADSO>D iProgram name 

“LPRG2>, LPRGG, C$RADSOS iProgram name 
<LCDTYP>, LCDTYP. <$RJUST'SZRPAD>. 1. TNHL sHardware line status 
<LNPRIM>, LNPRIM. OSRJUST! SZRPADS, 1. NPL4+NDLiPrimary line index 
<LPARNT>. LPARNT. <#RJUST!SZRPADD ; Parent number index 
<LBSPRI>. LESPRI. “$RJUST!$ZRPAD> i; Job base priority 
<LCLUNT >. LCLUNT. <$RJUST! SZRPAD>, 1. NPL+NSLt+NDLtNIOL; CL unit 
<LMEMING. LMEMIN, “$RJUST!SZRPAD> 3 Num mem pages require 
<LIOHLD>, LIGHLD, “$RJUST!$ZRPAD> 3; 1/0 hold for swap 
<LAFSIZ>, LAFSIZ, <#RJUST'SZRPADD? i; Field width activate 
SLFWLIMD. LEFWLIM, <$RJUST!EZRPAD> i Field limit activate 
<LCOMPLI. LOMPL. <SRUUST ! $ZRPADS iPending completion 
<LSWPBK>, LGWPBK, <$RJUST'SZRPAD? 3; Swap file block num 
<LJSWo, LUSH, oSRIUST ! SZRPADS iJob status word 
<LEMTPC>, LEMTPC, <$RJUST'SZRPAD? i; Last EMT PC address 
<LSPND>. LSPND,. <$RJUST ! $ZRPAD> iJob .SPND counter 
“LXCLE, LXCL, C8RUYJUST!'SZRPADD>. 1, NPLi Cross connect CL unit index
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Output list for device handler status 

1 SBTTL Qutput list for device handler status 
m fT ete cee arnt snes ame ees mee acon ante atom antns Ame seem Seah smite Sop Sone Ses ata ents mets Gin Hons Minho ope entes ming see vest coves stean emer meee stant ncoee nasen sonst eens count soem saiat oaten suite Satis saves GHG S000 SERS GROUT SORE SuONE ine Sesel So—Dt site comm Sime sane Sotne me set cuees enti coum saner canto 

3 i Generate table for autput of device handler status. 
4 i 

3 000902 TREG DHAN, “Device Handler Tables, (Of fset>, <S$BYTE!$DEC>, 0. MAXDEV~1 
& 0090002 PV AL <PNAMED. PNAME. <$RADSO> iProqram name 

7 000002 PV AL “HANENTS. HANENT,. <“SRJUST> iHandler entry point 
8 000002 r PYVAL <HANPAR. HANPAR, <$RJUST> iHandler PAR 
9 O00002 PYVAL “HANSIZ>. HANSIZ, “S$RJUST> iHandler size 

19 900002 PV AL SHANTOCS. HANT OC, <$RJUST> iHandler I/O count 
11 000002 PVAL “<DVFLAG>. DVFLAG, “$RJUST'SZRPAD> i Device handler flags 
i2 009002 PVAL “<DVSTAT: DVSTAT. <SRJUST'SZRPAD> ; Device status flags 
13 000002 PVAL <DEVSIZ>. DEVSIZ, “$RJUST'SZRPADS ; Device size (256 word blks) 
14 9009002 TEND
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TSDUMP -- TSk--Pius crosh dump MACKO VOD. O04 Monday @i-Dec-S7 OG: 40 Fage if 
Dota areas 

1 .GETTL Data areas 
) FATT oreee cases meeew sumer cess tate mine Stn sme seeat met Hhtth sew sim moan ute nhs sete ctste abaht used Hem crate MOY stuns C6:84 Berta Ciret “rm4 mein Gian Om: Smtee Onn omeny wntte sit fn: iris femur fuses SEtY mut Greed ints Guten Gens Si=iS Sige cemns fuete iva nian! foots cetee casa Guede eoGtE NEMS GFOM crest conte suite uanun mqpes untse 

a i Internal storage 
a 3 

7) 3 Assiagnments. 

& i 
? OOOO LU CFR 3 15 iCarriage return 
8 OO00127 LF = 12 iLine feed 
9 N0002 1 CTRLQ a 2 iCantrol-Q 

10 OOO02Y CTRLS 2 oe iControl-S 
1i OOOO DASH as Fm i Dash 
12 O00014 NCOL na le. iNumber of columns for table output 
i3 
14 i 
15 ; Internal stack and register contents. 
14 3 

17 O60002 O600000 BYRQ: . WORD 0 
16 90900004 000000 SYR I: . WORD 0 
197 000004 000000 SVR a: . WORD 0 
20 000010 900060 SVR G: . WORD ?) 
@l O0001l2 O00000 SVR4: . WORD ) 
ee OOCO14 dO060000 SYR: . WORD 0 iSaved registers (rS to rO) 
2 OOOO1Y ’ SVREG = iPast saved registers 
at 000016 900000 SYPARS: . WORD 0 iSaved kernel PAR 5 
ao 909020 000000 SYVPARS: . WORD 0 iSaved kernel PAR & 
ees) ; 

a/ i Root module addresses. 
mtd 3 
29 OOO0#2 000300 ADGEN: . WORD QO iAddress of TSGEN 
20 000024 O00000 ADTIO: . WORD ) iAddress of TSTIO 
31 00002826 000000 ADEXEC: . WORD O iAddress of TSEXEC 
32 O00030 000000 ADEMT: . WORD O iAddress of TSEMT 
33 0000382 000090 ADINIT: . WORD 0 iAddress of TSINIT 
34 0000324 000000 ADTIOX: . WORD .) iAddress of TSTIOX 
35 009036 000000 ADLOCK: |. WORD 0 iAddress of TSLOCK 
36 0090040 O0cao00 ADCASH: . WORD Oo iAddress of TSCASH 
37 i 
383 ; Miscellaneous storage. 
a? j 

40 i Word bounded storage. 
41 i 
42 000042 000000 TRUF: . WORD f) iTransmit buffer 
43 000044 OG0000 TCSR: . WORD #) ifransmit CSR 
44 009946 0000600 RBUF : . WORD 0 sReceiver buffer 
45 QO00050 000000 RCSR: . WORD 0 isReceiver CSR 
4& 000032 000060 COL: . WORD O iCurrent column positian 
47 ; 

49 i Format tables for columnar output. 
4 ; 
320 000054 TSCoOL: . BLAW NCOL+4 iStarting column on table output 
21 000196 TECOL:  . BL.AW NCOL +1 iEnding column on table output 
oe OOO146 TSINX: . BLKW NCOL +1 iStarting index fer column 
vo O00172 TEENX: . BLKW NCOL +1 sEnding index for column 
24 OOO2R4 TATT: . BLKW NCOL+14 iAttributes of table 
oo 000256 . BLKW NCOL +4 iBase address of table TADR:



TSDUMP m—— TOoX-P lus 

Deta areas 

oe 
hed 

5O 

oe 

OOOS1O 
OOO3TS 
O00 3 a4 
000332 

OOOG4O 

O0o341 
000357 
Q00375 
000407 
000429 
000431 
000437 
OO0441 
000444 
000475 
000506 
000522 
069530 
000547 
000553 
000601 
000621 
009634 
009642 

OS 7266 
0043272 
OFO7 24 
O57114 

Oe) 

crach dump 

O230112 
090401 
O04617 
O54796 

Loe 

145 

144 

145 

O79 

O40 

200 

O12 

123 

171 

1564 

Lis 

1Ld4 

O97 

1564 

156 

137 

171 

157 

MACRO 

Q50S72 
O40 FS 
O7 G90 
O147 ia 

147 
14? 
L145 
146 
O40) 

O40 

wOO 
130 
143 
164 
124 
14) 
OAD 
166 
1644 
Loe 
163 
142 

WOO. O4 

MONTH: 

Monday el—-Dec-87 O81: 4 Mage la-d 

-RADSO /“JANFEBMARAPRMSYJUNJUL AUGSEPOCTNOVDEC / 

i Bute bounded storage. 

XFLG: 
4 

. BYTE CTRL iXON/XOFF flag 

i Gutput strings. 

3 

TRARG: 

TXSES: 

TXOID: 

TXRDEV: 

EQSTR: 

SPSTR: 

FF: 

CRLF : 

QOVLRESG: 
STKSS: 
STAINT: 
STAEMT: 
STACNT: 
STADLM: 
INVSTK: 
INTLEV: 
FRALEY: 
STKOVR: 
CURJOB: 

.NLIST 

ASCII 

-ASCTI 

.secit 

. ASCII 

 AaSCcri 

. AaScii 

. BYTE 

-RYTE 

.AaScrzZz 

.AaSciz 

.a88CZ 

.AaScrz 

-A&SCTZ 

.AaSciri 

-ASCIZ 

-ASCIZ 

-ASciz 

.ASCIZ 

 AaScii 

.LISt 

EVEN 

BEX 
‘Arg. value = /#€200> 
/Seg. value » /<200> 
f/OQverlay: /¢200% 
/Device name: “/<a2OO> 
fom /TROO> 
/ SAO 
14. 200 iForm feed 

CR, LF, 20% iCarriage return / line feed 

/TSX-Plus overlay regions/ 
/System /f2O0O> 

/Interrupt /<200> 
fEMT /< 200" 
/Stack Contents/ 

Nf NRO 
f/Invalid stack pointer/ 
f/Interrupt Level/ 
/Fork Level? 
‘System stack averflow/ 

/Job executing at time of dump/<200> 

REX



TSDUMP -- TSX-Plus crash dump MACRO VOO.O4 Manday @i-~Bbec-@7 08:42 Page 13 
DODUMP -- Dump entry point 

1 .SRTTL DBDODUMP -- Dump entry point 
2 {Sore stems worm sere eumet weve sonnei scour miit nevet anete Sites seugn snes sseas suns’ setee froth stan teats surne Sante sane snect Suite wove Seony sates site crane weste pte testy secen tunes anmte stunt reer Mate Gnees ree sumer feeer evney suute Serer come cuits siege same Ate sutee wns AONE AeUeH eatet aoWte eucen satet Geet semen Sant SeIO sinte cetee came 

3 FTSDUMP entry point. TSDUMNP is entered from TSEXEC with the 
4 i Following known values: 
3 3 DMPTXT = Asciz text af die message 

é DMPOVL = RadbO overlay name (Cor zera) 

va i DMAPHND = RadSO handjer name (or zero) 
a ; DIEMSG = Address of die message 

9 i DIEARG = Argument of die message 
10 i DTESP = Original stack pointer at time of crash 
ii i DIEPC = Program counter of DIE call 
ie ; TRPARS = PAR 5S value at trap 

13 i SP <= All registers - RO,RI, Re, RB. R4,R5 
14 i 
id i; A NoOn-interrupt output reutine is used to display information to 
16 i oan XON/XOFF device or a parallel port printer. The following 
17 i information is output: 

18 i Registers (RO thrauah RS) 
19 ; SP (stack pointer) 

2Q i PO (program counter fram error) 
2] ; Posh 

ei i Stack contents 

23 i Miscellaneous data cells 

4} 3 Line definition tabljles 

we 3 Device definition tables 

ees i 

2? OOO720 DECWDUMP : 

28 i 

2? 3 Disable interrupt and locate the dump device registers. 

0) ; 

3i i DISABL iDisable all interrupts 
Se OO0O720 O127387 O01124" 000004 MOV #DMPTRP. @#4 iCapture the trap 4 address 

3.3 i Mey #340, @HS iRetain disable interrupt status 
34 000726 013705 90000008 MeV VOMTCR, Rv ifind the display device CSR 

35 000732 042705 000004 Bre #4,R5 iAdjyust for receiver CSR 

36 000736 O05010 CLR (RS) iCheck for receiver CSR 

37 000740 103411 BOS it iBr aif receiver not available 

38 000742 O1G53F 000050" MOV RS, RCSR iInsert receiver address 

39 000746 oO10537 000046’ Mea RS, RBUF iIinsert receiver buffer 

40 000752 O62737 900002 OQ00046" ADD #2, RBUF i offset 2 from CSR 

41 000760 117700 177062 MOB @RBUF, RO iThrow away any pending input 

42 0090764 062709 000004 if: ADD #4, R5 iAgust toa transmit CSR 
43 000770 005013 CLR (RS) iCheck for transmitter CSR 

44 O00772 103453 BCS 30S iBr if transmitter not available 

45 000774 QO10537 0000447 MOV RS, TOSR ; Insert transmiter CSR 

4&4 001000 O10537 0000427 MOV RS, TBUF iInsert transmiter buffer address 

7 001004 O462737 000002 000042" ADD #2, TBUF i; offset 2 from CSR 

49 i 

49 ; Seve values on entru (registers, kernel mapping, etc. ). 

20 j 

31 001012 O13737 oO00g0008 000020" MOV @#KP ARG, SVPARG iSave kernel PAR 6 

S52 001020 O13737 0000006 900016’ PH TRPARS, SYPARS iSave kernel PAR 3S 

53 001026 O12700 O00016’ MV #SVREG, RD iSave registers on current stack 

94 001032 O12700 000006 WHY #5, RO iSave registers RO-RS 

oo OO1086 O12645 LO: MeV (GP)+, -(R3) iSave all the register contents 
36 001040 077002 SCE RO, 10% iCantinue until all register saved



ei-Dec-Q? 

#FF 
DATTIM 
ERROR 
JOB 
REG 
MODADR 
OVRADR 
MISC 
LINE 
DEVICE 
STACK 

to 4 control. 

#1. 2°5P ) 

TSDUMP -- TSX-Pius crash dump MACRO VOS. 04 Manday 
DODUMP -~- Dump entry point 

28 i 

ed i Gutput information 

40) ; 
41 001042 PRINT 
62 001052 004737 001134’ CALL 
63 001056 004737 001462‘ CALL 
64 001062 004737 002400’ CALL 
65 001066 0047237 001626 CALL. 
66 OG1072 O0O4737 001652’ CALL. 
67 001076 004737 001776’ CALL 
68 001102 004737 002300’ CALL. 
&9 001106 004737 002460" CALL 
70 001112 004737 002472" CALL 
7i 001115 004737 002072" CALL 
7e OO1122 900000 TOS : HAL. T 
73 3 
74 Trap 

70 ; 
76 001124 082766 000001 000002 DMPTRP: BIS 
77 OOLIS2 000002 RTI 

O8: 45° Page la-l 

concerning the current state. 

form feed character 

date and time information 

error status information 

current job information 

the register contents 

TSX-Plus module addresses 

TSX-Pius overlay regions 
miscellaneous information 

line table information 

iOutput handler table information 
iQutput the stack contents 

iNow where tov 

iOutput 

;QOutput 

iQOutpet 
iOutput 

;Output 

iOutput 

;Output 

iODutput 

iOutput 

Buffer not found, set c-~bit 

iReturn from trap



TSDUMP 
DATTIM 

a 
LI
 
W
e
 

G
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& 

nee wees 

m~— TSk-Plus 
Display date and time 

001134 
OO114a4 
001150 
OO1L1S2 
001154 
OO1160 
001164 
001170 
O01174 
001204 
001206 
OO1l2L12 
O01216 
OOl222 
OOL226 
001232 
001242 
OO1L244 
Q01250 
O01294 
OO1L240 
001264 

001274 
001300 
001304 
001310 
OO1314 
001316 
OO1S22 
001326 
OO1332 
001334 
001336 
001340 
001344 
001346 
OO1L356 
001340 
OO1362 
OO01366 
OO13 72 
OO1374 
001402 
OO1410 
001412 
OO1422 

OL13700 
001453 
OL1OS50L 
O7 2127 
042701 
012702 
OO4737 

O105G1 
O7B127 
042701 
916101 
O12703 
004737 

OLOS501 
042701 
062701 
O12703 
004737 

013700 
OL3701 
013703 
Q04737 
OLOe@4h 
OLle2703 
OL1e2709 
004737 
O1LO0244 
O7 7504 
O1014% 
O1l27O0 
NOO4O4 

012601 

005000 

O7 102? 

OS2700 

062701 

O7 752° 

OOOLO? 

y 

erage dump 

0000008 

177773 
177740 
O00002 
OO3626 * 

177767 
177741 
O00306 ” 
OO0004 
004022 * 

177740 
000110 
000002 
OO3626 * 

OO0000G 
OO00008 
ON0000® 
001424 ¢ 

000074 
QO00002 
001424 ’ 

OO0004 

OO0012 
OOOO EO 

900050 

MOCRO VOE. G4 

information 

Monday @i-Dec-S? 08:42 Page i4 

.SBTTL DATTIM ~-- Display date and time information 

DATTIM is calied to display the current date and time information. 

DATTIM: PRINT HORLEF i;Display CR/LF 
MOV SYSDAT, RO iGet current date 

BEQ 10% iNo date set - skip date 

MCV RS. Ri iCopy to working register 

ASH #-5,Ri iFind the day (bits 5-9) 
BIC #° C37, Ri iMask unwanted bits 

MOV #EDEC, RB sFarce decimal display 
CALL QOUTYVAL. iPrint the day 
TTYOUT #e- ;Output v-" 
ME RS. Ri iCoepy date to working register 
ASH #-9. RI iFind the month (bits 10-19) 
BIC #° C34, R1 iMask unwanted bits (word offset) 
MoV MONTH-2¢RL)- RI sOFf Ffset into month table 

MoV #BRADSO, RA iForce radS50O display 
CALL. OUTRAD iOutput three char month 
TTYOUT #/- iOutput '-" 
MOV RS. Ri iCepy date to working register 

BirC #°C37.R1 iFind the year (bits 0-4) 
ADD #72.,R4 iYear is relative ta 1972 
MOV #$DEC, RG :Force decimal display 

CALL OUTVAL. 
PRINT #SPSTR iPrint blank space 

i Gutput the current time. 

104: 

OS: 

eid: 

MOV 

Mov 

MOV 

PALL 

PCV 

MOV 

MOM 

CALL 

MOV 

Ste 

MeV 

MY 

BR 

TTYOUT 

MOY 

OLR 

DIV 

AND 

TTYOUT 

ADD 

TTYOUT 

508 

PRINT 

RETURN 

SYTIMH, RO 
SYTIML., Ri i 
TKISEC, RG 
DIVG2 
Res ~ CSP) 

iGet the current time (high) 
clock ticks past midnight (Clow) 

iGet number of clock ticks per second 
sDivide clock ticks per second 

iSeve ticks 

#650.,.R3 ;Get 60. per unit 

#2,R5 iProcess seconds, minutes, hours 

DIV32 iDivide by 60. per unit 

Re, ~(SP) iSave remainder 

RS, 11d iContinue for seconds, minutes, hours 

Ri, -(SF) iSave final quotient 

#4,R5 iLoaop for minutes, seconds, and ticks 

mis ;Qutput the time past midnight 

HS: Output ":" 

{SP )+, h1 iGet the next valve 

RO iClear high order 

#10.,R0 iDivide by ten 

#/O. RO iConvert to ascii number 

iDisplay high digit (quetient) 

#/°O. Ri iConvert to ascii number 

Ri iDisplay low digit (remainder 
RS, LO iContinue far hours, minutes, seconds, 

HCRLE iDisplay CR/LF 
ticks



TSDUMP -- TSxX-Plus crash dump MACRO VO5. 04 Monday @1-Dec-S7 O88: 4.0 Page 15 

DIV32 ~ Davide L4-bait anta Be-bait 

i SQTTL DIVBe —- Divide laé-bit inte Ge-bit 
4 J TT err este saree ereee etne ate eet octet cones seus eons ett canes eines te th ater ent cpu une fone raet Stes tumve arene cone trons tant eves een font, ae sents tute meet Sete ate cent msoe outs tapes teen wane seems tenen Soutt mines Seats gemye item fuate fame eotee sete seete nese sesit bunts orien Seis samme aueen Sodtt simer nanes stot 

a ; DIVa2 divides a 14-bit number in RB inte a G2-bit number 

4 3 in RO (high order) and Ri (iow order). The quatient is 
2 i returned in RO, Ri and the remainder is returned in Re. 

& i ALL other registers are preserved. 
? 3 

8 001424 O10445 DIV32: MOV R4,—-( SF ) iSave registers 
9 001426 005007 CLR Re ifnitialize remainder 

10 001430 612704 9900037 MOV #31.,R4 iInitialize shift count 

11 601434 006301 16: ASL. Ri iShift from low order 

t2 9001436 006100 RCH, RO i through high order 

13 001440 006410: RCH Re i; into remainder 

14 001442 020203 CMF Re, RG iCheck remainder for subtraction 

15 001444 103402 BLO mt iBr af unable to subtract 

16 001445 160307 Shi R32. Re iSubtract divisor 

17 001450 005261 INC Rd sincrement quotient 

18 001452 005304 “8: DEC R4 iCheck remaining Bit shift count 

1? 001454 100367 BRL. it iCoentinue if more to consider 

20 001456 012604 MOV (SP)+, R4 sRestore registers 

21 001460 oO0o0207 RETURN
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ERROR 
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oe 
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fn
oi
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~~ TOK-P ius 

Display er ane eats 

001462 
001472 
001502 
OO1S1l2 
OOLTS16 
OO1S20 
OOLSad 
OO1534 
O01 540 
001542 
OO1552 
001354 
001560 
001370 
001574 
001576 
001406 
001610 
001614 
OO1624 

O13701 
O0S003 
OO4? 37 

OL3709 
OG1413 

OLOS01 
OO4737 

O13S7O9 
OO141.3 

OLOSOL 
OO47237 

OOO2O7 

criaih 

ror 

dump 
aetatus 

0000006 

003626" 

000000G 

OO4O022 ’ 

O00000G 

¢ 00402 3
 nh
 

MACRO YOS. 04 Monday @i-Bbec-8? O8: 402 Page ié 
anfarmatiar 

.SBTTL ERROR -~ Display error status informatiaen 

> ERROR is called to dispiay the error status information. 

ERROR: PRINT H#HCRLEF iDisplay CR/LF 

PRINT HDMP TXT iDispiay fatal error message 
PRINT HTXARG iDisplay “Arg. value” 

MOY DIEARG, Ki iGet the arqument value 

8 i Ro 'Set display characteristics 

CALL. QUTVAL iOutput argument value 
PRINT HORLE iDisplay CR/LF 
MOY DMPOVL.. RY iGet the rad5O overlay identifier 
BEG it iBr aif zero, not in averlay 
PRINT #TXOID iDisplay "Overlau: ” 

MY RS. Ri iCopu overlay identifier 

CALL OUTRAD iOutput radSO overlay identifier 

FR INT #CRILF iDisplay CR/LF 
Le MOV DMPHND, RO iGet the radSO handler identifier 

BEQ ae iBr is zero, nat in handler 

PRINT #TXDEYV iDisplay "Device name: " 

Moy RS: Ri iCepy device handler identifier 

CALL OUTRAD iOutput rad50 handler identifier 

PRINT #HCORLF iDisplay CR/LF 
i$: RETURN iFinished
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REG ~~ Display contents of registers 

i .SuTTL REG -~ Display contents of registers 
a Cm eae cee sae can seme tm meses tnnee sont comme sntts resin eee ess seve sdsun sonut srett teem stant ceive suet* seven seni cteen sons trate Smet tnmus fen Goeth west stn Sener stntt Ongee Gti taney Srate ttt Gre Sette tevin tents ovec# Sones Gesay funGs wowed Sense tm S¥ete timmy HeteD eases wesse mocve Setar mate <ectt sees comet SO=ts siae= emnet seen 

a i REG is called to display the contents of the registers. 
44 3 

5 001626 REG: PRINT #CRLF iDisplay CR/LF 
6 001636 005002 CLR Re iClear offset pointer 
7 001640 O12700 9000000" MoV #PRTREG, RS iPoint toa register output table 
8 001644 004737 002504" CALL GOLIST iDutput the list of values 
9 001650 O00207 RETURN
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“~~ Dispiau TSA. SAY module addresses 

001692 
001652 
001662 
001670 
001676 
001704 
O01712 
QO1L720 
001724 
001730 
OO1 734 
OO1740 
OO1L744 
001759 
001794 
001760 
OO1764 
OO17 70 
OOL7 74 

O12737 
012737 
O12737 
O12737 
012737 
O137O5 
O7 2527 
QLO337 
OLS 705 
O7 25a7 
010537 
O13705 
O7 eon 7 
OL1OSa? 
O12 705 
OO47237 
OQO20/ 

QO00000G 
Q000006 
OO0000G 
O00000¢ 
OO000006 
O00000G 
000006 
000034 * 
O00000€ 
O00006 
000036 *’ 
OOOO00S 
000006 
000040’ 
OOOLOO * 
OO2504 ¢ 

.BSETTL MODADR -- Dispiay TSX. SAY module addresses 

i MODADR is called to dispiay the module address contained in TSX. SAV. 

MODADR: 

PRINT H#ORLFE iDisplay CR/LF 

QO000R 2 * Ma #TSGEN, ADGEN iSave the TSGEN address 

OOOO ’ MOV #TSTIO, ADT IG iSave the TSTIO address 

OO002S ° Moy #TSEXEC, ADEXEC iSave the TSEXEC address 

000030 ’ Mav #TSEMT, ADEMT iSave the TSEMT address 

000032 ’ MoV #HTSINIT, ADINIT iSave the TSINIT address 

pay TIOBAS, RS iGet PAR of TSTIOX 

ASH #6,R5 iCanvert to address 

MOV RS. ADTTIOX sGet the TSTIOX address 

MoV LOKBAS, R& iSave PAR of TSLOCK 

ASH #4, RG iCanvert to address 

MOV RS, ADLOCK iSave the TSLOCK address 

MOV CSHBAS, RU iGet PAR of TSCASH 

ASH #4,R5 iCanvert to address 

MOV RS. ADCASH i Save the TSCASH address 

MOV #ADDR. RS iPoint to address output bist 
CALL OLIST iOutput address contents 

RE TURN



TSDUMP -— 
OVRADR -~- 

1
a
 

oe
 

a ww
 

J
 

QO1776 
OOL7 75 
002006 
002016 
002022 
002024 
OO2030 
OO2040 
002042 
002044 
OO2O050 
QO2052 
002062 
002066 
002070 

TSA-P lus 

TSk-P hus 

OL37O9 
OL2501 
OO4737 

OLeSsol 
003003 
OO473/ 
OOS 7 ats 

O215e2/ 
OO13So 
000207 

erach 

overiay region 

dump 

OO0000G 

004022 ’ 

OO3626 * 

004537 

MACRO VOG. G4 

; QWRADR is called to 

i Qverdiay table structure: 

ta
e 

we
 

OVRADR: 

LO: 

Si TT. 

CHR ADD 

PRINT 
PRINT 
MOV 
MOV 
CALL 
PRINT 
MOM 
CLR 
CALL 
TST 
PRINT 
CMP 
BNE: 
RETURN 

Fage 19 

OVRADR -- T&X-Flus overlay region 

come SOV PAR: 
. WER) 
DUMMY 

#ORLE 
HOVLREG 
OVRADD, RO 
(RSd+, R14 
QOUTRAD 
HEQSTR 
(R5)+, RI 
R3 
OUTVAL 
(RO}+ 

#CRLF 
(RS), #4537 
10% 

{See wemee etene eters oomee tebe MIUNL enyee Sutee GEM Syne wife Crete eons SENT: SOMME Lip ween WHany cou emrue Shunk: Onin Gntéh OtTH OIE DLhe Grime SEREI Fis00 Grete HED SOME fnuDE MONEY GOS SOGTD fueEE etme Gunn? sOuUt DERE OTT GienO BEEN CORED AOR00 VENUE CHEM CRED RODE FRENG CRED: BEteh GhERS neneD noted GOUT SEDE SUREY SHOTS GUND Senne EhETH eTEH mummy oUtES 

display the overlay region tacations. 

IDENTIFIERS, <KPARS?,. «WORD COUNT? 
SUBROUTINES FOR ALL OQVERLAY SEGMENTS 

iDisplay CR/LF 
i#Display header 

iFind the overlay table address 

iGet the overlay identifier 
iDisplay radSO id 

iDisplay " = ” 

iGet the KPARS value 

iDefault octal display value 
iDisplay KPARS value 

iDisplay CR/LF 

iCompare with a <JSR RS, #OVRH> instruction 

iBr aif not end of the table



TSDUMP 
STACK 

wee TOR HP Te 

O02072 
O02102 
902106 
O0e2110 
OOe1l14 

OOL2116 
OO21e2 

|} OOL21L4 
QOL LLS 
002136 
002142 
O02144 
O21 50 

OO021 52 
O02156 
002160 
002162 
0082172 
OOL1746 
HO2200 
002204 
002206 

2 002212 

002214 
OOe2e220 
002222 
N0Lk224 
QO2234 
OOe2240 

002242 
002252 
002256 

QO137O9 
O1O50+4 
O20527 
1O1O13 

162704 

OO146.3 

005 40-4 

O04737 
OO020% 
O20597 
LOLO1S 

143704 
OO1447 
OOS404 

OO4737 
QO020/ 
O205a/ 
IOS4IiG 
OROSR? 
LOTO13 

162704 
001426 
005404 

OO4? a? 
GO0207 

2052? 
103403 

CPpPGaSn 

~~ Display contents of stack 

dump 

OO0000G 

OO00006 

OO00000G 

OOLZH40 ” 

OO0000G 

OO00008 

OO2540 ” 

OO00000¢ 

OOO0008 

O000006 

002640’ 

0000006 

MACHO VOSS. O4 

i There are three possible stack configurations. 
stack is stored in the each jyob’s context region. 

Monday ei-Dec-87 08: 42 

JS TTe 

Fage 0 

STACK -- Display coantents of stack 
5 ated sone cwene UE FOGS COREE SEEDY wered SAREE SHEFF bend eben bOOKE Seber Got bUEEE extn GASG, 11<5 ewan wicca Geet SOOM ObIRS GhEED CUDEE EOD DhGte TEES <cfm: Srene Ghent Mines tenn: SRE: Somnt Cuawe Romes seme FOREN COURT SORE” SPU OtenD GEES Meene RaLeD GineE CORES EINE stun GHEDG Smee Séeas CuStN cate WRPET SUES SRE? NOES SUEIG Cam! néens Gumen epent GheE Aue 

STACK is called to displey the contents of the stack. 

The users system 
This stack 

i ais beunded bu JSTK (top of stack) and JSTKND (bottom of stack). 
i The interrupt stack 

allocated aver TSINIT code. 

is used during interrupt processing and is 

The address boundary of this stack 
i is stored in INTSTK (top of stack) and INTSND (bottom of stack) 
; located in TSEXEC. The system stack is used during scheduling 

i and is located between SS (tep of stack) and SSEND (bottom of stack). 

STACK PRINT #CRLF iDisplay CR/LF 
MOV DIESP,RS iGet the stack pointer 
MOV RS, R4 iCopy the base of the stack 

oB : CMP RS. #55 iBelow the top of the system stack’? 

BHI 10% iNa: SP not in system stack 

i Stack 

LO: 

3
 

‘e
e 

Ww
e 

w
e
 

ts: 

3 

; Stack pointer is invalid. 

JOS: 

pointer is in the 

SUG 
BEG 
MEG 
PRINT 
CALL 
RETURN 
CrP 
BHI 

Stack pointer is in the 

SUB 
BEQ 
MES 

PRINT 
CALL 

RETURN 
CMP 

BLO 

CMP 
BHI 

Stack pointer is in the 

SUG 

BEQ 

NEG 

PRINT 

CALL 

RETURN 

PRINT 
CMP 
BLO 

RS, #JSTHK 

system stack area. 

#55. R4 iCalculate number of bytes to dump 
OS iNa stack space used 
R4 iCanvert to positive byte caunt 

#STKSS iDisplay "System Stack Contents" 

OSTACK iQutput the stack contents 

RS. INTSTHK 
aos 

iBelow the top of the interupt stack? 
iNos. SP not in interrupt stack 

interrupt stack area. 

INTSTR, R4 iCalculate number of bytes to dump 
DOF iNo stack Space used 

R4 iConvert to positive byte count 
#STAINT iDisplay "Interrupt Stack Contents” 

OSTACK iQutput the stack contents 

iAbove the end 

i Invalid stack 

iBelow the top 

iNe, SP not in 

of the context stack? 

pointer 

of the context stack? 

Job context stack 

RS. #HISTKND 
BOF 

JOS 

gab’s cantext stack. 

#HISTK, R4 iCalculate number of bytes ta dump 
OF iNo stack space used 

R4 iCanvert to positive bute count 
#5 TKENT iDisplay "EMT Stack Contents” 

OSTACK iQutput the stack contents 

Gutput 40 words where SP is pointing. 

#INVSTHK iDisplay "Invalid stack” 
RS. #VPARS iCheck for EMT stack overflow 

404 iBr aif below 120000. unknown stack



TSDUMP 
STACK 

rs 
w? 
60 
él 
im 

awe FSReP bus crash 
~~ Display 

002260 
002264 
QOL 866 
OVea 7a 
002276 

OLE7 OG 
QO07 3.3 
OLe2704 
vod 7 a? 
BO020/ 

dump MACRO VOD. od 

contents of stack 

ON0000G 

OO031O 
OOLH40 ” 

406: 

OOS: 

Manday 2@i-Dec-@?7 O08: 47 

Men 

GR 

MOM 

LL 

RIE TURN 

#HVPARS, Rid 
als 
#iOO. #2. R4 
OSTACK 

iAdjust stack pointer to EMT stack 

iDump job context stack 

iDump 100. words from stack pointer 
sQOutput the stack contents



TSDURP 
Mise 

ere erase 

QO2L2300 
O02300 
OO02310 
QO02L23 14 
OO02316 
002326 
O0233e2 
Q02334 
002344 
Q02352 
O02354 
002364 
002364 
OOL2372 
002376 

oar pens ray oo 
PoArRr Lue 

-~ Display MLSs 

105737 
NO2404 

103737 

OO1404 

ran Cane Tad amytry 
eure rf 

OO 1404 

OO 500r 
OL POU 
QO? a? 
HO020/ 

cTaon dump 
system values 

OO0000e 

OOCO0GG 

O00000% 

000164’ 
QOL oO ¢ 

PACK VOD. O4 

MISC 

OS: 

JSR TTL 

Monday 2i-Dbec-8Y O8: 42 

MIS¢ orm VRS 

is called to dispiay 

PRINT 

TSTB 

BLT 

PRINT 

TSTB 

GEG 

PRINT 

MP 

BEG 

PRINT 

CLR 

Mov 

CALE 

RETURN 

#CRLF 
INTLYV}. 
10% 
#INTLEV 
FRAPR I 
20S 
#HFRKALEV 
SSEND, #1239406 
3O8 
#STKOVR 
Re 
#VMISC, RY 
OLIST 

Fage i 

play misc system values 
Oe tent HOE MONEE Bknes HOLD MONE mege wens cote aoten FEET STADE maven Greeh GOOEY PEGS. SEEM nets pomeT mUbeY SDS AMEN MmDnaY cOdnD CODY sehen oferty Sant MiNOE Comte WINE! cOtE- Gunty SIME abtRy Grage UMIGS Glee demes hE CEEte Grnte ape negay AIREY SIDES C4tS SuLiD QxEES EmtUE Gomme See eareE SOE0D SEEE FONE SHUTS CONDE cOnES GimPd onese safes APUOD anERD Mines noe 

the miscellanecus system values. 

iDisplay CR/LF 

iCheck interrupt level 

iBr aif not executing interrupt 
iDisplay "Interrupt level” 

iCheck fork priarity 

iBr if not executing fork 

iDisplay "Fark level” 
iCheck end af sustem stack 

iBr af stack end is valid 
iDisplay "Sustem stack overflow” 

iClear offset pointer 
iPoint to miscellaneous output list 
iOutput the list of values



TSDUMP 
JOB 

G
T
O
“
 

cl
 

& 
Li

 
h
e
 

19 

we TSxX<-Piws 
~~ Display infe 

OOL400 
Q02410 
OOL420 
OOw240 
0024.34 
002436 
O0L442 
O02446 
O02456 

Livros 
OG Ge | 
O1e/7O2 
QOd 737 

OOOL2Ge 

CTs! 2h dump MACRO 
gbaut current 

OO0000G 

OOOO 
003626’ 

VO. O04 

Job 

J SaTrTe 

Monday 2i-Bec-8? O6:427 Page 2: 

JOB -~ Display infe about current job 
ete eee neeat GetRS eneteD miAns MEER Fees Steed HOLE COL mEReE HESEA cared mtmne Frey rtubd Cmeg: BESET aeee! PHeGh reed UOOE euem: COSEE OUEES TERE SLEDS COEHE “ate OEthG Sem: mone SuREE GLORY SURE Sete GbeME Rigen HeHgE Sewn’ EAteE (OLED CREEL Sones GENIE RUIN OREEE BEES GLUEY entre HREDE SREY antee COUT cunEE becen eEtaG S9nE) Peden EIS OME OCmRE OIG epush SoomS emnte 

i JOG a6 called to display information concerning the executing job. 
3 

JOB: PRINT 
PRINT 
PRINT 
MOV B 
ASR 
MOV 
CALL 
PRINT 
RETURN 

#ORLE 
#CUR JOB 
#HEQSTR 
CORUSR. Ri 
Ri 
#EDEC, RG 
QOUTVAL 
#ORLE 

>Display CR/LF 

iDisp "Job executing at time of dump” 
iDisplay " = " 
iGet the current aperating job index 
+Divide by two for the job number 
iForce decimal display 

iQOutput the job number 

iDisplay CR/LF



got sey 

TSDUMP ~- YS'-Plus crash dump MACRO VOS. 04 Monday @i-Dec-87 08:42 Page 23 
LINE -~ Dispiay line sefinitian tables 

1 SE TTL LINE ~— Display line definition tables 
me J CTT ee meme emer eee et mice aoa arte sete ser ee ant seit seu ene soak st Mat stn: tte Sete Si See) enn tm Gant eu te “sar tt Seth set. ttn cist vote ger aon ser cet tanh trea GLOMwnte tees seoe aan Jat mee ann net ote one een Senn stete cates any em Yanes tune tmnt tomes se tent etna ene 

3 i LINE is called to display the generated line definition tables. 
4 ; 

5 OO2460 O12705 000622’ LINE: MOV #JLIN, RS iPoint to job line table 
& OO2454 004737 0027 14 / CALL OTABLE iOutput line definition values 
7 OO2470 O00207 RETURN



TSBUMNP -- TSk-FPius crash dump MACRO VO5.04 Monday fi-Bbec-B87 O6:402 Fage 24 
DEVICE ~~ Display device definitian table 

.SEU TTL DEVICE -- Display device definition tables 
MOT Whete aeaee Sones wanes semue tte eoepe ‘ente SECS weet bmee Seem eaten conan cute reser iAP. YE Onseh FOE Oetin *fmtH Steet Mrtte nimtt CUI HDErS HmTOH Scat WHATS Gate Wage wants OEMS HAGEL FLOUT Giant HELED UHETE Mined Oetee Rint MnION SuR~A GieeL tenes Snes SEOEE Samet Genes BOEG CaneD GLRED SOULS cents eenee GENS CRED Gene SPEED HintD Aonbt SEOND GREED ome stun 

i DEVICE is called to display the generated device definition tables. 

Ni
 

o
b
 
W
e
 

O02472 O1282705 O01410°% DEVICE: MEK #DHAN, RS iPoint to device table 

0024765 004727 002714" CALL OTABLE iQutput device table values 

002902 O00807 RE TURN



TSDUMP 
OLast 

a
 

Fa
i)
 

el
 
O
G
 

h
o
b
 
W
e
 

mr mer pa ute wows i hy Ao Pp i 

“~~ OQuotpud 

002504 
O02 306 
OOL2S10 
OOLS12 
OOL29 14 

002516 
OOL2520 
0023 ae 
N02 924 

002530 
Q02536 
002546 
002552 
002556 
002560 
O02 564 
OO25466 
O02570 
002574 
002974 
002600 
002504 
002614 

OO2420 
Q02622 

OOL2G24 
O0L2626 
002630 
002632 
002634 
QG2636 

us crash 

OLOS45 

OLOdd es 

OL0OS4é 

LOR 4 

OLOL4S 

OLL50! 

OO1437 

OO04G44 

O16503 
016504 
060204 
Q22703 
0014044 
111401 
O42701 
OOO4GO 1 
O11401 
O04737 

O462700 

OOS710 
OO134:2 

OL2Z6O1 
O1260r 
O12603 
O12604 
OLel6Or 
OO0L2O/ 

a Ligh 

dui 

OOO002 
O00004 

000001 

177400 

O03626 ” 

000008 

MOCRO YO. G4 

ef infarmetioan 

GLIST: 

i Display the list header 

Monday @i-BDec-G? OG: 

.SBTTL 

MOV 

MOV 

MEW 

MEV 

MOY 

MII 
BQ 
PRINT 
BR 

OLIST 

RS, ~ (SP) 

R4,—-(CSP ) 
RB. -—( SP ) 
Re. ~(5P) 
Ri. -~-<SP) 

(ROI+, Ri 
100% 

100% 

; Display identifier 

PRINT 
PRINT 
MUIV 
MOV 
ADD 
RIT 
GEG 
MOVB 
BIC 
BR 
MOV 
CALL 
PRINT 
ADD 

(RO) 
HEQGSTR 
2(RS), Ri 
4(R35).R4 
Ra. R4 
#HEBYTE, RO 
31% 
@R4,R4 
#°C377,R1 
xe Pe: 
@R4,R1 
OUTVAL 
HORLF 
#6,R5 

—~ Cutput a list of 
Tale mem: oumes Seer OntnS Soave Gomme Sens FEET SOOTY ets eneED Emit enntt uve oneid Some Gwin ORE Gbult peGER Seton GUne Veter Meets Sunde Goten tums Win Mitel beers Give cance SOnGC SUEY Samet SERGE StLe! emer Grete eras Glan? WORDS GEOR OUREY Heme REGS Comee GLEN ei>UnH SORE GOEL fuODE Gener MRED) tentn Comet SHOES puEtT Gunn GrIES Gace sume: ERMDY aOueY eouEs oneme 

Gutput a list of 

infarmatiaon 

informatian. 

iSave registers 

iPoint to list header 

iBr if not header 

iDisplay the list header 
iOutput entire display list 

iPrint identifier 

;Point to string " = " 
iGet field attributes 

iGet the field address 

iAdd field bias 

iWord or byte storage element? 
iBr if word element 

iGet numeric value 

iClear sign extend 

iContinue 

iGet the numeric value 

;Output the numeric value 

iPoint to carriage return / line feed 

i Increment to next list entry 

i Continue output of list elements. 

LOO: TSt 
BNE 

A Finished 

MCV 
MOV 
MOY 
MOY 
MOV 
RETURN 

(RS) 
10% 

(SP)+,R1 
(SP )+, Re 

(SP I+, RG 

(SP )+, R4 
(SP )+,.R5 

iPoint to the next list entry 
iBr af list continues 

iRestore reqisters 

iFinished
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TSDUMP =~ TSk-Plus crash dump MACRO YOO. 04 Monday @i-Dec-87 09:40 Page 26 
GOSTACK -- Display stack contents 

i .SRTTL OSTACK -- Display stack contents 
me BCT re me eee seas ssnet eet ate caren mate sates gees ates sent ete tte Suset stcte siete meat abate mtn wot Sotho ain stant siete tutte Yeant “ary tice meme cee seats teas mins Senet gum ciees saute stew ene tents Eoew erves SHO eeut ete fiutt rate ‘etme Guts sep Saute ete cum sipen ert Gem stone Sette seem some Sete Goat see este 

3 Qutput the stack contents. 
4 i 

2 902640 OSTACK: 

6 002640 006261 ASR R4 iCanvert bute count to word caunt 

Y 002642 PRINT #SOTKCNT iDispliay header 
$ 002652 005003 CLR R3 sSet for octal display 
9 002654 oO190501 108: MOV RS, Ri iCopyu the stack address 

10 002696 0047237 003626" CALL OUTVAL ;Display stack address 
11 002662 PRINT #STKDLM iDisplay delimiter 
12 002672 O12501 MOV (R5d+, Ri iGet the stack contents 
13 002674 0047237 003626’ CALL GUTVAL. iDisplay stack contents 
14 002700 PRINT #CRLF iDispliay CR/LF 
15 O02710 O7 7417 SOR R4, 108 iCantinue until done 
16 002712 O00207 RETURN



TSDUMP --— TSA-Plus cranh 

OTABLE -- Qutput tables 

H 

4 

9 002714 

& 002714 oO04737 

7 002720 004737 

8 002729 0047237 

f 002730 o0o4737 

10 002734 005719 

11 0027236 O01370 

12 002740 
13 002750 00020? 

dump 
of information 

OO027 3a ¢ 
OO300S ” 
OOG1L OG * 
003432 * 

HACRO VOSS. O4 

.SUTTL OTABLE 
STH moet ceeey Sueee SetEE Heer SPORE anete ver SEtTT tent eteed Sebte teen: Samm ThE mire ieeet Heme Hied niees 

Menday 2£i-Dec~-87 O08: 40 Page AY 

-~ {litput tables of information 
naees tees Sered Ghats eemne Ntert Ronis Sema craee BOOTH ODE OEFS Deed GODES MeneD Radee Seen eaeeT cents SORE RENEE Sues WHEDE Seer ELaA Suaet cnneY GENO Umm cumty Supee Same towne OOOtD AaTeD OEE OPEIE SaHEP trims Oued Meee AepiD SENSE eneD outen meee 

Qutput tables of information. 

COP ABLE: 

1G: 

CALL 

CALL 

CALL 

CALL 

TST 

BNE 

PRINT 

RETURN 

TINIT 
TCLR 
TACCR 
TOUT 
(RS) 
1 
#ORLE 

sInitialize for table output 
iClear output tables 

sAccrue table information 

>Display table values 
iCheck for more table information 
iBr if more to display 

iDisplay CR/LF



TSBUMP -- TSk-Pius criath 
OTABLE --~- Output tables 

dump MACRO VOS.04 Monday #i-bec-87 G8: 42 
of informatian 

1 

i i Initialize for display start or continuation of table format. 
2 i 

4 002732 TINIT: PRINT #CRLIE iDisplay CR/LF 
39 O02762 PRINT (ROI+ +Display the table title 

& 002770 O03503%7 000082" CLR COL iClear column counter 

7 002774 PRINT H#CORLF iDisplay CR/LF 
8 003004 000207 RETURN 

j 

10 ; Clear table entries for cantinuation of table format. 

11 i 

12 O9O3006 O12702 000014 TCLR: MOV #NCOL, Re iInitilize table storage information 
13 003012 004302 ASL. Re iGonvert ta word index 
14 003014 0050467 000054" LO: WLR TSCOL (RZ) iClear starting column number 

15 0030209 005042 000106’ os TECOL (RA iClear ending column number 
16 003024 O05042 000140 CLR TSINX (Re) iClear starting index number 
17 O0O3030 0050462 000172" CioR TEINX{(R2) iGlear ending index number 
18 003034 005062 000224" CLR TATT(R2) iClear attribute flags 
19 003040 003062 000256" CLR TADR (Ra) ifilear address tocation 
20 002044 242702 000002 SUE #2, Re iSubtract from table index 
2i OO0O3000 O0O3041 Rey 10% iContinue for all entries 

ame OO3092 002427 BLT 20% iALL entries are clear 

23 003054 005737 000052’ TOT COL iCheck column counter 

24 9009060 O0O1750 BEQ 10% iBr if first table initialization call 

eyo i 
ats i Table continuation display. 
a? ; 

28 003062 PRINT #ORLE iPrint CR/LF 
2? OO3072 PRINT #CRLF ;Print CR/LF 
BQO O93102 PRINT TADRI(R2) iPrint columnar heading 
31 003112 O16201 000106’ MOV TECOL(R2), RI iFind ending column information 

Ge OO3116 O04737 004144" CALL. BLKAPAD iBlank fill 
33 003122 PRINT #SPSTR iPrint blanks for spacing 
34 OO3132 O0020/ ZO: RE TURIN



TSDURP -- TSk-Plus crash dump MACRO VOS.04 Wonday @1-Dec-87 08: 4° Page 29 
QOTABLE ~-- Output tables of information 

i 
‘2 ; Accrue information cancerning table display while printing column headings. 

4 O03134 NATCOL: 
5 003134 0163562 000004 000256" MOV 4(R5),TADR(R2) iStore print string address 
6 003142 O&2700 000012 ADD #10.,R5 iOffset to the next column entry 
7? O00O3146 PRINT #5PSTR iPrint blanks for spacing 
8 0031356 O62702 900002 TACCR: ADD #2,Re2 iIncrement the field index 
9 003162 O20227 00014 CMP Re, #NCOL iEnd of columns allowed? 

10 003166 O02120 BOE IOS iBr is ne more column storage 
11 003179 O05371%5 FST (RS) iSee if a column entry exists 
t2 003172 OO1514 BEG DOF sEnd of table found 
13 003174 013762 000052’ 000004" MOY COL, TSCOL (Re) iPoint to starting field position 
14 609202 PRINT (R53) iDisplay the column heading 

15 003210 O138762 000052" 000106" MOV COL, TECOL (Ret) iSet ending column position 
16 003216 O146562 000002 O00224" MOV 2(R5). TATTCR2) is;Store field attributes 
17 003224 016500 000006 MCR 4S(R5),.R0 iGet the starting index number 
18 003230 00106: SNE 1t ir aif start is specified 
19 003232 O13700 000140" MOK TSINX, RO iSet as starting table number 
20 003234 0100462 0001407 Ts: MOV RO, TSINXTRE) iStore starting index number 
2i 003242 616300 Q00010 MOV 1O(R5),RO iGet the ending index number 
a2 003246 0010973 BNE at iBr is end is specified 
23 003250 O13760 000172" MOV TEINX, RO iSet as ending table number 
24 003254 010062 O00172" wh: Mav RO, TEINX(R2 iStore ending index number 
25 003260 O1R700 900004 MOV #6, RO iAssume 6 digit (word element) 

26 003264 O32762 O00001 000224" BIT HEBYTE, TATT(R2) iCheck field attributes 
a? OO3272 001402 REG 10% iBr af word element 
29 003274 O12700 000003 MOV #73, RO iAssume BG digit (bute element) 
29 003300 O66200 000054’ 1O#$: ADD TSCOL (R2),RO iAdd starting position 
BO 003304 O26200 000106" CMP TECOL IRA), RO iDetermine if ending position 
31 0033910 O01427 BEG 30% iField is exactiy enough 
ge 003312 101013 BHI 20% iBr af field too long 

33 003314 oO10001 MeV RO. RI sCopy ending column address 
34 003316 1466201 000106’ Sg TECOL(R2), RI iFind difference 
35 003322 010067 O00106" MOV RO, TECOL C22) iForce ending column longer 
36 003326 12700 000040 MOVB #’ RO ;Store blank 
3/7 003332 Lit: TTYOUT iPad output with blanks 

38 OO33B36 OF 71023 SOR Ri, 11% iContinvue until padded 

39 003340 000412 OR BOS iGo on to the next entry 
490 003342 166200 000106’ HO: SUB TECOL (R20, RO ;Subtract the ending column 
41 003346 ORR %62 O40000 O0O0084’ BIT H#ERUUST. TATTORD):; Check for right yustify 
42 003354 00140. REQ wait iBr af left ygustifu 
43 003355 1160062 000054’ SUG RO, TSCOL (RA) iAdjust starting celumn position 
44 0083962 000402 ER 308 
45 003364 060062 000106" elds: ADD RO, TECOLIR2) iAdyust ending column position 
44 0083370 Oe@6e22" 000106 900120 om: CMP TECOL (RA), HO. iCheck for line overflow 
A? OO3BS7& LoOBé6s% GLO NXTCOL. iCantinue collecting columns 
49 003400 OO5062 600054’ CLR TSCOLI(R2) iClear partial entry 
49 003404 0050462 000106" CLR TECOL (Ri) 
$0 0099410 008062 000140" CLR TSINX(R2) 
oi OOD414 O0O8062 O00172° LAY TEINX (RA) 
Se O0O5420 008067 000224 ° a TATT RG) 
33 003424 005062 000256’ CLR TADRIRG) 
94 O038430 o00207 DOS : RETURN



TSDUMP -- TSk-Plus crach dump MACRO YOS.04 Monday 21i-Dec-S?7 O8: 449 Page 30 
OTABLE -- Gutput tabler of infermation 

1 ; 
2 3 Display index value and data. 
4 

4 
5 003432 010446 TOUT: MCV R4,-(SPF) iSave some registers 

& 003434 610544 MMe R5,-(SP) 
7 ; 

3 i Display index offset into table. 
9 i 

10 003436 O138705 000140" PICIV TSINX, RS iFind the starting index 
1i 003442 1s: PRINT #CRLF iDisplay CR/LF 
12 003452 010501 MM RD. Ri iCopy index number 

13 003454 0035002 CHR Re iClear column index 
14 003456 91462032 o000224° MOV TATTCRA). RG iNumeric attribute 
15 003462 O04737 0034626" CALA. BUTVAL. iDisplay index valve 
16 003466 000430 YR 408 iEnter column output stream 

1? i 

18 i Determine if the value shauld be displayed. 

if i 

20 003470 O20562 000140" 108: CMF RS, TSINX(R22) ils the current index < starting 
el OO9474 O0e2420 BLT 4AOe iYes. Skip entry 
eae 003474 020562 000172" CMP RS, TEINX(RA) iIs the current index > ending 
23 003502 00302: YCT 4OS ;Yes, skip entry 
mth i 
eo ; Qutput rows of information. 

Pan 3 

2? 003504 O04737 004144" CALL BLKPAD iPad with spaces 
28 OOBS510 O162523 000224" ig TATT(R2),.Ra iGet the attribute 
2? 003514 O16201 O00256’ MOV TADR (R22). RI iCheck for existing entry 
3O 003520 O50501 ADD RS, Ri iAdd the index offset (byte) 
31 O03S22 O327603 000001 Bit #HEBYTE, RO iCheck for byte storage 
ge OO3526 O01404 BEQ AO iGr aif word storage 

33 003520 211101 MOVB (Ri)d,RI iGet the stored bute value 

34 O0O3532 O42701 177400 BIC #° C377, R14 sKill sign extend bits 
35 003536 00040. BR JOS iContinue 
36 O0O3540 060501 LOD: ADD RS, Ri iAdd the index offset (word) 

3? O0903542 O11101 PHY C(RL,R1 iGet the stored ward valve 
BB 003544 OO4737 003626" SOF: CALL QUTVAL. iQMutput the value 
39 003550 062702 000002 AOS: ADD #2, R2 iincrement the index 
4QO O$033554 O14201 000054" pCMV TSCOL (RAD, RI iGet the starting column 
41 003560 001343 NE 10% iEnd of table entries 

42 0033562 009200 INC RS sIncrement the index affset 
43 003364 O260837 000172" CMP RS, TEINX iCheck for ending index 
44 QO0O3870 101724 BLS is iBr aif more tables to output 

45 QO0O3872 O1260% MCW (SP)+.R5 iRestore registers 
44 OO3374 012604 MCT (SP3+, R4 

47 00233576 000280 RETURN



TSDUMP -~- TSaePlus crank dump MACRO VOD. O04 Monday @i-Uec-87 O88: 462 Page 31 
OUTSTR -~- Gutpot an ascaix string 

j JSGTTL QUTSTR -- Cutput an asciz string 
re TET Ome mean esse cata anty sei moans eure outs eangn wines inte cower sine steed feeds sever trim wenet ates wiret 60H" simmy coin Gnu weet Aine —Htet te ty sets Guutt wengs seat Dues soxrt riser tate nents exits wean saceu feewe Hined fanne Saay ante Santh Sram tine Grnde CHE Hite trhén GLORY emma vets Sette sehen erin SOONG Suen fete HEdeY onde” onmel eabee 

i i CHP = Output an asciz string, 
i ; 

a Arguments - 

& i Ho a string address 
‘) 

aH 

9 OOIGOO OUTS TH : 

190 003600 12100 Ls: MOVB C(RId+, RO sGet next output byte 
Li O03402 oO01404 WEG 10% iZeToa, output CR / LF 

le OO3604 1060040? BMI ZOOS Exit on end of output string 
13 0036046 PRY QUT iGutput the character 
14 O03612 O00O?7 77 BR 1¢ iCantine until end of string 
1S OO34S14 1Od: PRINT HORLEF iDisplay carriage return / line feed 
16 003624 O00207 OG: RETURN



TSBDUMP -- TSX-Pius crach dump MACRO YOO. 04 RManday @i-Dec~-G@? 08:40 Page 32 
CY VAL --- Convert and print a value 

i SUTTL QUTVAL -- Convert and print a value 
a TOT eae eee core camer stave snete seate teats atts gente inte Stee cis seite unt seid heat Stee eget mtur: tte ented peter tom ste cms ceene nates seer amate towne seeer enety MOIS vets eusea =rOLe tet comes MEnEY ntEn Smid MeweH nomen seems Sens HONeH SOO tat etned OORiE BEER eeMe SEH eenEe Aone SURES Sune etme MEG SOO— mite oRibe spin euin saben 

3 i OWT VAL, Convert and agutput a value 
4 i 

o ; Arquments - 

& i Fy = Mumeric value 

7 Rv = Display string attributes 
8 i 

9 00396286 919544 OUTVAL: MC RS, -{SP ) iSave registers 

10 003630 010444 PIETY R4,—(4P) 

11 003632 00103464 Mia RG. -( SP) 
12 9003634 O10244 MOY Re. ~{(SP) 
13 600636 O827045 000004 HiT #ERADGO. RA iCheck for RADSO value 
14 003642 001460 REG tt iBr af net RADSO 
15 003644 oOo4737 004022" CALL OUTRAD iGutput RADIO 
16 003650 000420 QR IO iCantinue 
17 003652 O12704 O0001G L$: MoV #10,R4 iAssume octal base 

18 063656 O232703 000002 Buy #$DEC,.R3 sCheck for decimal base 
19 003662 001402 BEQ LOS iBr af numeric display in octeai 
20 003664 O12704 000012 MOY #10.,R4 iSet for decimal base 
2i OO3670 O12702 000006 104: MOV #6,Re2 iAssume word value 
ee O0O3674 O32703 000001 BIT #$BYTE, RS iCheck for byte storage 
23 O03700 001402 BEG LOS iBr af storage is word value 

24 003702 O12702 000003 hich #3,.Re isGtherwise byte value 
2 OOB706 OO4737 0037247 OF: CALL CONVAL. iConvert numeric valve 

ay OOS7I2 O124602 BOs: MOV (SP)+,. Re isRestore reqisters 

2? OO3714 012699 Pea? (SP)+, Rit 
28 003716 012604 MEW (SP) +, 4 
2? OOB72O O1R60U PICK (SP)+,R5 
30 003722 000207 RETURN 
ol i 

Be O03724 CONVAL : 
33 003724 005302 DEG Ra iGSay one more digit converted 
34 003726 002411 BLT 2 iRr af all dispiay digits converted 
39 OO3730 OO8000 LR RO iClear high order result 
36 OODFYSG2 OF 1004 DIV R4,.R0 iDivide number by numeric base 

37 003734 062701 000060 ADD #40, R1 Convert remainder tea ascii digit 
33 003740 010601464 MC Ri,- (SP) iSeve ascii digit on stack 

39 003742 01000) MIC RO, Ri iSet result reqister 

40 003744 001404 BEG OF iBr if neo more digits te convert 

41 OOB3746 O0473% O03724° ALL CONVAL. iCall conversion for next digit 
42 0037352 Lieddod a: MOVB (SP )+, RO iGet the next digit to display 
43 0037534 TTYQUT iMutput the ascii character 

44 003760 00020" RE TURIN 
49 003762 005702! ot: TST Re iCheck field cutput size 
As OOB74S4 GOL 72 REQ at >No pad necessary 
47 OO3766 O382703 040000 QiT #ERIUST, RA iCheck for right yustify 
48 003772 O0017467 BEG 2 iBr if not right justify 
49 003774 L1i2700 000040 MOV #/ JRO iDefault pad to blank 
SO 004000 032703 O020000 BIT #$ZRPAD, AQ iCheck for zero pad 
941 004064 001407 BEG 4 iBr if blank pad chosen 
Se O0O4006 L1i2F700 0000460 MV B #70. ROD iChange to zero pad 

va OO48O12 4BNB : TRYOUT iOutput the charater 

34 OO40145 OF 7203 SO Re. 436 iCantinue until all ouput 

Oo OGS020 O07 BAL OR oh iDisplay remaining characters
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OUTRAD -- Convert and print @ RADDO value 

i .SBTTL GUTRAD ~-- GCuonvert and print a RADSO value 
i TOT et em cet rie ante et se mi sae tte Str sett sn sett sna St et fe: rou tons itt eater tet ttn evan Het carve ‘svts seeng ero svete secey fenae tntgh ene Steet same Sodee suate ent ‘anes fete tants puoat ume Gnian sate sane ven rea soe roree Sowhe ouab: aormp tetsa satin some mete cone ses tome sana eases mmm 

3 6 OWRAD - Canvert and output rad50 data. 

Numeric raedvO value 

DOFOL2 
QO040 24 
O04dGed 
NO04032 
004042 
HO4o4d 
004050 
004900 
004070 
004072 

QOLOL4& 

OG SOOO 

Of 1027 

OO SOOO 

O7 LOL 

OleeoO i 
Pe Fas, See 

NOLO / 

OO3100 

OOOO DO 

QUTRAD: 

ROSOCHR: 

eh j Rd rm 

MCV 
CR 
DIv 
TTYOUT 
CLR 
DIV 
TTYOUT 
TTYOUT 
Mov 
RE TURN 

Ri.-C&P) 
RO 
#HOO#S0, RO 
RSOCHR CRO) 
RO 
#50, RO 
RSOCHR (RO) 
RSOCHRIR I) 
(GSP)+. RI 

iClear high order 

iDavide for ist byte 

iDisplay radsO character 
iClear high order 

iDivide for end bute 

iDisplay rad50O character 

®>Display rad5O character 

17 004074 4) 1O1 102 ASCII / ABCDEFGHIJKLMNOPGRSTUVWXYZ$. O123456789/ 
OO4g77 10.3 LO4 1On 
YO4 lod ANG 

4 i Lo 1O7 21d 
OO4iOs tid tie hia 
OOF TL List Lis Lis 
Oodlia Liv 120 tad 
OO is dete Leis 14 
OO4124 Lev Les Ley 
Oo4124 130 13k Lae 
OO4id? Oat OO O4}0) 
QOO4i Be 06d Gal Odsez 
QOO41 35 OGG O64 O45 
QOOd1 do Dens 067 O70 
OO4143 OF 4 

EVEN 
1¢ 
mt) .5BTTL BLAPAD -- Hlank pad cutput stream 
el PTT re ee cre ste arene ene tate tte sen eee ste ara ait street ane: tnt mate date mute as stent Sen sme (ath stun Stent tat Mere tund mont mre Sah" uhh note Sane tens ten ten gate seh eink fee Sth aes Som eats cue shay een see tone Sune tates fea See tee Shane cent seen tube sett sone meet 

ene i BLAPAD - Blank pad ouput stream. 
mad i wt = ending column number 
4} 3 

@o OO4F144 L1ier?oo O00040 BLAPAD: MOVB #’ RO iInitialize ouput to space 

2@o OO4150 163701 000052’ SUB COL, Ri iFigure number of blanks 

2? OO4154 O0340n BLE 2OF iBr if already past column 
24 O041%06 LOG: TTYQUT ibisplau space 
2? OO4162 O07 7102 SOB Ri, 10% iCantinue 

DOF o4 OOO Af 2O$ HE TURN



dusap MACRO VOR. O4 4 
character 

Monday @i-Dec-@? 08:47 Page crash 

aooad 

TSDUMNP -- TOk-Plus 
BUTCHR ~~ Gutput an 

i OUTCHR ~ Output an ascii character to a serial or parallel port. 
i FAD = character to autput 

004166 O03737 9000050" OUTCHR: TST RCSR iCheck far receiver buffers 
OO4t72 O0O1415 BEG OPRINT iNe receiver CSR, transmit character 
O041 74 COP ERM: 
OOs ted Loorr? £GO90 104: TSTB @ERCSR iCheck input port 

10 OOF200 1LOOUSS URAL LOS iBr aif no input pending 
11 004202 L177237 173640 000340" MOVB @RBUF. XFILG iInput the character 
t@ OO46210 i4e2"73% 177600 000340" BIiCB H#UCLS 7. KFLG iStrip eighth bit 
13 0042146 teaanrve’ 000340" GO0021 POF: CMP RB KFLG, BOTRLAS itheck for XON 

14 004224 O01 386 BNE 10% iBr af not XON state active 

> OOFG2& OPRINT: 
16 00422 1Q5777% 173612 oO : TSTB @TCSR iCheck transmit done flag 
17 004232 L00370 BRL. BOS iWait for transmit done 

18 004234 419077 1723602 MOVB RO, @THUE iQutput to transmitter 
19 004240 20027 O0O0015 ChPB RO, #CR iis character a carriage return? 

20 004244 001003 WINE 408 iBr if not carriage return 

2i O904246 OO5038% 000052 CLR COL. iClear column counter 
ae OO4L252 000400 isFe DOF iFinished 
a3 004254 220027 000040 4OF CMP B RO, #40 iis character printable? 

24 0042650 103402 BLO TOs iBro aif not printable 
2p 004262 O052237 000052" INC CAL. iincrement column pasition 
26 OO8266 0008207 wos RETURN iFinished 
es 
wet OOOO | END 

Errors detected: 2) 

HEHE Acgsemblear statistics 

File reads: O 
file writes: 0 

9624 Words ¢ 38 Pages) 

179.0 Words ¢€ 70 Pages) 
RT ~33 

War k 
Wark 

Size of work file: 

Size of core pool 
Uperating system: 

Elapsed time: 00:00: 50. 48 

DK: TSDUMP. LP: TSDUMP=DK: TSDUMP. MAC/C/N: SYM
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Cross reference table (CREF VOS. 0-1) 

Monday #&i-Dec-@? O88: 415 Page S-1 

SBYTE 

$DEC 
SRADSO 
$RIUST 

$7RPAD 

ADC ASH 
ADDR 
ADEMT 
ADE XEC 
ADGEN 
ADINIT 
ADLOCK 
ADTIO 
ADT IOX 
ARG 

ARES 
BLAPAD 
CLAPC 
CLAPS 
COL. 
CONVAL 
CORUSR 
CR 
CRLF 

CSHBAS 
CTRLG 
CTRLS 
CURFRK 
CUR JOB 
CXRJOB 
CXBOWN 
DASH 
DATTIM 
DEVICE 
DEVSIZ 
DHAN 
DIEARG 

a 

R
J
 
we

 

O
 

FQ
 

RJ
 

O
n
e
 

BS
 

Ri
 

et
 

0 
£O

 
OF
 

os
] 

a
 

a
 

Ge td 
l2~1Lit 
13-62 
La-70 
1li-ia 
1i-S# 
aid 

P10 
eye 

‘3 me te 

' 

Ty 

10-9 

£O- 

16-4 

1O-1& 

10-30! 

li-Y 

10-6 

1O-2t 

i Oe? 

Li-kis 

Be b.3 

Lend 

O-9 

S-& 

8-4 

8-1 

o- ii? 

8--"/ 

8-11 

Pe-OiH 

14 --"FE33t 

16-113 

18-43 

eon 2 

ein hits 

2o- LG 

eon Lav 

eS Serer) 

30-114 
On ba 

Fon te 

ie reed 

Sams 

o- Ff 

edit 

en dH 

win th 

Laie 

14—%5 

mg" 

Dm ed 

Lae-fo 

raphe 
ri yy it

 

“ 

F- 1d 

i oars Ses) 

ae ar ek 

11-5 

1Onn& 

10-7 

LO-L? 

LO-3a 

Li-iS 

10-7 

10-19 

10-43 

et OD 

L268 

12-4 
L234 
Lani 
L2~-308 
Liat 
12-00% 
L2-G4d 
14-9 
14-90 
16-14 
19-12 
20-36 
@i-iS 
mo-eO 
ew ook Oi 
23— 30) 
gin-i3 
33-13 
o- 

33-2 Ot 

ats beat rs 
san-4i 

Es eae 

14-92 

eerie 

18-18 

os oem 

Yori 
P44 
Ome d 
14-11 
Liné 
iO-& 
LOO 
10-34 
hie-dl 
10-8 
10-20 
10-24 

18-208 

18-1O# 

L8-9# 

18-7 # 

18-11i+ 

18-17% 

18-Ge 

18-14% 

14-5# 

14-50% 

16-144 

19-12% 

HOS tt 

2il-LS# 

wo ROH 

as7~- Ler 

29-3048 

Ji-isH 

33-134 

9-54 

29~13 

14-5 
eu de 

10-9 

1O-21 

10-39 

4-13 

14-S2 

Lé-1? 

19-13 

et) 49 

won D 

2o-e1 

mtt~ 4 

28-33 

gin-is 

33-28 

o-3 

2O~15 

16-11 
Bb-14 

P-17 
does 

ee2~1O 
genla 
LO-10 
10-22 
10-36 
1ik-d23 
10-19 
10—2e 
10-36 

14-13% 
14-324 
16-17% 
19-13% 
a2O-4A9 8 
aa OH 
2o~n2 1H 
23~4h 
293-334 
31-158 
33-LBH 

Pom OH 

10-11 
10-23 
10-37 
ry 
10-11 
10-23 
10-37 

14-20 
1a-8 
LS-20 
19-7 
AOS 
eda) 
aS mart fou 
ein 
Rar ded 
we 43 

10-5 

fee Le 

16-23 

3-4 

14-204 
16-954 
16-204 
19-17% 
2QO~- SOF 
ano 
20-324 
23-3 
29-74% 
32-4 3H 

10-S# 

34-258 

14-26 
16-6 
16-23 
19-22 
Z1-6 
eZ 
Lo? 
#O-7 
29-14 
32-33 

11-5 

18-6 
29-28 

14-264 
16-6# 
16-23% 
19-224 
21i~-d5# 
2o~7H# 
&o-7# 
2B~-7# 
29-144 
Jje2-D3F 

11-5# 

19-12 
28-29 

9-27 
9-92 

10-15 
10-297 
10-41 

10-15 
10-29 
10-41 

14-43 
16-7 
17-5 
20-14 
21-9 
22-12 
26-11 
203-28 
29-37 
33a-9 

19-22 
30-11 

14-434 
16-7# 
17-5# 
20-14% 
21--9# 
22-12 
26-11# 
23-28% 
29~-37# 
33-94 

20-14 
31-15



TSDUMP 
Cross reference 

DIEPC 
DIESP 
DIV3e2 
DMPHND 
DMPOVL 
DMP TRP 
DMP TXT 
DODUMP 
DOSCHD 
DVIFLAG 
DVSTAT 
EQSTR 
ERROR 
EXCJOB 
FF 
FREFRI 
FRETOS 
FRACGE 
FRALEY 
FRAPRI 
HANENT 
HANTOC 
HANPAR 
HANSIZ 
INBSY 
INTLEV 
INTLYVL 
INTPRI 
INTSND 
INTSTK 
INVSTK 
TOABFI. 
JL IN 
JOB 
JSTK 
WEsTAND 
KP ARS 
LACTIV 
LAF SIZ 
LBASE 
LASPRI 
LODTYP 
LCL UNT 
LCMPL 
LEMTPC 
LF 
LFWLIM 
LINCNT 
LINE, 
LIOCNT 
L.IOHLD 
L J5W 
LMEMIN 
LNBLAS 
LNPRIM 
LNSBLIA 

wee TOR Las 

table 

awl 

e~1i 

14-33 

a2~ii 

e-ii 

13-32 

2~il 

2-4 

9-12 

ti-ii 

li-i2 

Le-72k 

13-69 

F~ 13 

Lean 744 

Gm 14 

9-14 

9~ 15 

l2-84# 

P17 

11-7? 

Li-10 

Li-e 

Lil-9 

S-16 

L2-83H 

Gu 19 

9-20 

2-9 

a~F 

le-Se2# 

na 

LO- 54 

13-64 

a~> 

teaed 

2-13 

10-24 

16-34 

10-18 

10-30 

1O-27 

16-31 

19-36 

LOo~39 

le-B8H 

10-35 

1O-209 

132-46 

1O-22 

LO-B3:3 

LOo-3a 

1O-32 

10-20 

16-29 

10-214 

crash dump 
(CREF YOO. Off) 

yoda 

Perko 

14—-c/ 

16-40 

16-42! 

13-764 

164-64 

Lae eH 

Pom fo? 

1i-ii 

li-ie 

19-17 

16-08 

Gen LM 

13-413 

91s 

o- 14 

9-1 

e@i-~te’ 

Sh 

1i-? 

1i~-dO 

Lint: 

Lin’ 

Pam SE 

ai-? 

9-49 

Be) 

ene 

aQn ia 

Sead 

mg 

en 
IO) 4 

en AG 

L343 

10-744 

10-014 

1O-1& 

10-4) 

MACRO VO5. 04 Monday 2@i-Dec-@7 O85: 4 Page 

7-13 
7-12 

15-84 
20-15 

waves L 

2i-1d 

21-7 

20-33 

oe, s, 

g oat



TSDUMP 
ia ss a Ve Crass reference 

LUKBAS 
LOKSWP 
LPARBS 
LPARNT 
LPRG1 
_LPRG2 
|SPND 
STATE 
Low 
LSW1O 
LSWid 
| SWE 
LSwa 
Low4 
LSWS 
LGWé 
_SW7 
L_Swe 
LSW9 
LSWPBK 
LXCL 
MAPUSR 
MAXDEV 
MEM254 
MEMSWP 
MIOFLG 
MISC 
MODADR 
MONTH 
MSGBAS 
NCOL. 
NDI. 
NIOL 
NL INES 
NMFREQ 
NPL 
NSL 
NUMDEV 
NUMON 
NXTCOL 
OLIST 
OPRINT 
OSTACK 
OTABLE 
OTERM 
QUTBSY 
OUTCHR 

OUTRAD 
OUTSTR 

OUTVAL 
OVL.REG 

TSK AP 

13-46 
12-S97H 

Gon des 
le~-12t 

-~15 PI
 

} 
i t 

U
U
 

u
u
 

t 
i 
“
O
A
S
 

Ra
 

fa
 

0 
B
G
P
 

i
b
e
 

ee
 

ee
 
P
e
e
 

2
 

L2-7ot 

rc 

4 
OL 

Toph by 

@ taReEPF 

om fee 

dump 

YOO. Gb} 

18-15 

la-ol 
LO— 3] 

wed 
Pa 

16-10 

AACRO VOS. O4 

nO~-4] 

14-48 

19-145 
14-32 

evra ty 
28-4 

19-20 

12-53 

’ t 
é earn’ 

“FEY a EG tper 

a: hie Bea qe Cia F 

wie-d3 

lan? 

rad x) ~ t ze 

wa-12 
209-28 

wa LO 

sen 43 

1o~11 
20-25 
25-15 
28-29 

a26-13 

Ha 

32-53 

146-14 

2O—K GS 

eon 2D 

28-30 

30-15 

33-9 

16-17 
20-49 
25-21 
209-33 

30-33 

33-12 

16-20 
20-55 
eo se 
29-7 

32 S# 

33-13 

16-23 
21-& 
26-7 
29-14



TSDUMP -- TEX-Plus crash dump MACRO VO. O4 

Cross reference tabie (CREF VOo. O4) 
Monday 2@i-Dec-87 O08: 4 Page 8-4 

OVR ADD 
OVRADR 
PMAME 
PRTREG 
PSW 
PYVON 
RSOCHR 
RBUF 
RCOSR 
REG 
SP DJOB 
SPSTR 
SRGFLG 
35 
SSEND 
STACK 
STACNT 
STKADLM 
STKEMT 
STKINT 
STKLVL 
STKOVR 
STKSS 
STRADD 

SVPARS 
SYP ARG 
SVRO 
SVR 1 
SVR 2 
SYR 3 
SYR 4 
SVR S 
SVREG 
SYSDAT 
SY T TMH 
SYTIML. 
TACCR 

Lice 

77 OH 

2-10 

9-3 

323-9 

ted 

1e~ 4 5# 

I 
S
O
O
N
G
 

O
O
D
 

O
Y
 
W
A
R
 
G
A
R
 

i 

od 

~2i 
~27 
~33 
-39 
455 

10-314 
10-37 
11~-S# 
Li~il 
eo i4 
ie ae) 

Fey 

earners t; 7 

ries aS 

Poe PL 

10-8 

1O-14 

1 O12 

Ome 

1O-Se! 

1 O-3e4 

11-034 

Lin-iie 

F-14 

i aan 

LO-8# 

1O~143 

10-2OFF 

LO~26 

LOH 

LOS 

li-é 

linie 

if@-24h 

12-254 
lei S 
Lan~LeH 
Lie Loh 
Lee OF 
befell 
Lara 

IO-1 74 
13-41 
cree 

a Y eneea 7 

7 ~ et 

7~1let 

8-7 #4 

—~ 4 oH 

G-- 1 OF 

9-1 6H 

GH 

Gm 

9 4H 

FAO 

4h St 

9-3 alt 

10-9 

10-15 

11-128 

13-514 

3414 

fo? 
vig 
A-g 
CyB 

gm14 
IAF 
G29 
iy vee a gy 

9-35 
G44 
GAZ 

LO-5 
LO-9# 
10-15% 
LO~-21# 
10-278 
10-338 
10-298 

972 SH 

el he he: 

P= SH 

O44 

PATH 

LO-5 

19-10 

10-14 

10-22 

10-28 

10-34 

10-40 

Lin?# 

11-23% 

7~£ 
wmtd 

1O-3 
10-108 
10Q-16# 
10-224 
10-288 
10-344 
10-407 
11-8 

7~-BF 
Pola 
8—- OH 
F~- Ot 
9-1 eH 
G-LB# 
GAH 
9-30# 
Ge oH 
9-424 
9~-4BF 

10-34 
1O-14 
10-17 
10-23 
10-29 
10-35 
10-41 
11i-8H 

10-234 
10-294 
10-354 
10-414 
ling 

7~ 9H 
7~-1 5H 
B~-10# 
9-74 
9-1 3H 
9~19# 
9-254 
9-318 
9-374 
9-434 
9-498 

10-6 
10-12 
10-18 
10-24 
10-30 
10-36 
11-5 
11-9# 

7-10 
8-5 
8-11 
7-B 
9-14 
9-20 
9-26 
9-32 
9-38 
9-44 
9-50 

10-6# 
10-12% 
10-18% 
10-244 
10-304 
10-36% 
11-5 
11-10 

7~10# 
8-O# 
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Cross reference table tCREF Vom. O4) 

DISABL 3-78 
PRINT 3-274 13-41 14-5 14-2 14-52 16-5 ib~é 16-7 16-11 16-14 16-17 16-20 

16-23 17-5 18-6 19-12 19-13 19-17 19-22 20-14 20-25 20-36 20-49 20-55 
21-6 21-9 @i-i2 Bi~Ls 22-5 2-6 2n~7 a2-12 25-15 25-20 25-21 25-92 
26-7 26-11 26-14 27-12 13-4 28-5 20-7 28-28 28-29 28-30 28-33 29-7 
29~14 30-12 31-15 

PVAL S- 2eath To 77 7-8 Pong 7-10 yrat 7-12 7-13 7-14 7-15 8-4 
g-7 ae g~-9 8-10 mdi 8-12 8-13 9-8 9-7 9-8 9-9 9~10 
9-41 ee Fe 13 9~14 G15 9-14 G~ 17 9-18 9-19 9-20 9-21 9-20 
9-23 Gay Gat 9-6 9-27 9-28 9-29 9-30 9-31 9-32 9-33 9-34 
9-35 Gis 9-37 GO G39 GAD Gah | 9-42 9-49 9-34 545 o-44, 
9-47 Pm 9-49 9-50 G5 9-5 10-4 10-7 10-8 10-9 10-10 10-11 

10-12 1o-1a 10-14 10-15 10-16 10-17 10-18 10-19 10-20 10-21 10-22 10-23 
10-24 1o-25 10-24 10-27 10-28 10-29 10-30 10-31 10-32 10-33 10-34 10-35 
10-36 1O-IY 10~38 10-39 10-40 10-41 11-6 ti-?7 11-8 11-9 11-10 11-11 
li~iz tink 

STKDEF 3-174 
TREG 4-10# rae a-5 9-5 10-5 ti-% 
TEND 5-5H Feta G-14 9-53 10-42 Li-tA 
TTYOUT = -3-39# p4-14 14-20 14-43 14-4B 14-50 29-47 31-13 32-43 32-53 33-9 33-12 
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