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IDENTIFICATION 

PRODUCT CODE: MAINDEC-11-DZM9A-D-D 

PRODUCT NAME: BOOTSTRAP/TERMINATOR (M9301, MS4C9) 

PROGRAM DATE: MAY 27,1977 

MAINTAINER: DIAGNOSTIC ENGINEERING 

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT 
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT SY DIGITAL 
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES 
NG RESPONSIBILITY FOR ANY ERRORS THAT MMAY APPEAR IN THIS DOCUMENT 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A 
LICENSE AND MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH THE 
TERMS OF SUCH LICENSE. 

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR 
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT HRY IS 
NOT SUPPLIED BY CIGITAL. 

COPYRIGHT 12. 1977, 1975 By CIGTTAL EQLIOMENT TORPCRRT ICN 
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24-4RY-77 15:22 

EEPERSERAERESEERERREREEEEREEEEEEEEEES 
# & 
; SUMMARY OF OPERATING INSTRUCTIONS * 

REESSESEERESERELOEREEAREREEEEEEE RESET 

THE FOLLOWING PROCEDURE CAN BE USED TO RUN THIS BiAeNOSTIC 
IN R_DEVICE VERIFICATION MODE. IF THE PROGRAM DOES NO 
RUN SUCCESSFULLY CONSULT THE FOLLOWING DOCUMENT FOR ASSISTANCE. 

OPERATING PROCEDURE: 

1. LOAD THE PROGRAM USING NORMAL PROCEDURES. 

é. «ORD ADDRESS 200 

3. SET SWITCH REGISTER TO SELECT THE PROPEP 
VERSION OF THE ROM UNDER TEST. 
‘SEE INSTRUCTIONS IF A SOF"WARE SWITCH REGISTER 
IS TO BE USED.) 

4. PRESS START 

S. THE PROGRAM SHOULD TAKE ABOUT 1 SEC TO 
COMPLETE THE TEST AND PRINT: “END OF TEST”. 

IF THE PROGRAM DOES NOT RUN AS DESCRIBED 
ABOVE, CONSULT THE FULL OPERATING INSTRUCTIONS 
WHICH’ FOLLOW. 

o
 

# # CRUTION # # 

BECAUSE THE CONTENTS READ FROM LOCATION 773024 
OF THE M9301 OPTION IS CONFIGURATION DEPENDANT (SWITCH 
REGISTER DEPENDANT), THIS LOCATION IS NOT INCLUDED IN 
THE DATA CHECK. 
THIS LOCATION CAN BE VERIFIED BY EXAMINING IT OR BY USING 
THE ALTERNATE STARTING ADDRESS(SEE SECTION 2.1.3°> TO 
PRINT CUT THIS LOCATION. 

SES 9002
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91 
$2 1.0 GENERAL PROGRAM INFORMETION 
a4 
35 1.1 PROGRAM PURPOSE 
3 weecrecan ewe ewnn 

98 THIS DIAGNOSTIC PROGRAM IS INTENDED TO VERIFY THE 
ag ROM CONTENTS OF THE ROM BOOTSTRAP MODULES. THE PROGRAM 

109 COMPUTES AND CHECKS A CYCLIC REDUNDANCY CHARACTER 
381 AND A LONGITUDINAL PARITY CHARACTER FOR THE CONTENTS 
ig OF THE ROM STORAGE AVAILABLE IN AN M930i OR MSYOD MODULE. 
hs 

104 A SEPARATE ROUTINE INCLUDED ALLOWS THE USER TO TYPE 
10S THE CONTENTS OF THE ROM STORAGE ON THE TELETYPE AS 
196 AN RID TO DEBUGGING. 
198 1.2 SYSTEM REQUIREMENTS 
W900 DIE Sete eee nt 
110 
lll 1.2.1 HARDWARE 
M20 EE eee 
113 
114 PDP/11 PROCESSOR 
135 TELETYPE OR EQUIVALEN™ 
ii6 WK OF MEMORY 
11? N9301 OR MOYOC MCDULE 
119 1.2.2 SOFTWARE 
se eee 
121 
122 THIS PROGRAM IS WRITTEN TO BE RUN AS A STAND-ALONE PROGRAM. 
123 HOWEVER, THE PROGRAM IS DESIGNED TO RUN UNDER AUTOMATEL 1B PRODUCT TEST SYSTEN (APT) IN ALL THREE MODES. 
186 THE PROGRAM CAN ALSO BE RUN UNDER THE ACT 11 MONITOR. 
128 1.3 RELATED DOCUMENTS AND STANDARDS 
130 
131 DIAGNOSTIC ENGINEERING STANDARDS AND CONVENTIONS PROGRAMMING PRACTICES 138 DOCUMENT NO. 175-003-009-00 
134 APT INTERFACE SPECIFICATION, REV. 13 
13 1.4 DIAGNOSTIC HIERARCHY PREREQUISITES 
l= 
139 NONE, HOWEVER THE CPU IS ASSUMED TO BE FUNCTIONING 
Ii 1.5 FAILURE ASSUMPTIONS 
o c rrroern—- owe eee 
iss 

i= THE PROCESSOR IS ASSUMED TO SE FUNCTIONING PROPERLY.
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145 
14 2.0 OPERATING INSTRUCTIONS 

He mB EBEEES TeRTTTTC STS 
3 2.1 LOADING AND STARTING PROCEDURES 

151 
1Se 2.1.1 LOADING 

esses 
i USE NORMAL PROCEDURES FOR LOADING DIAGNOSTIC PROGRAMS. 

157 2.1.2 NORMAL START 

ie 
160 1. LOAD SOFTWARE SWITCH REGISTER (iF USED) TO SELECT THE 
61 ROM VERSION UNDER TEST. (SEE 2.3) 

163 2. LOAD ADDRESS 200 - 

TES . 3. SET HAROWARE SWITCH REGISTER (IF AVAILABLE) TC SELECT THE 1b ROM VERSION UNDER TEST (SEE 2.3). 
é 

168 4, START 
1693 
170 z.3.2 OPTIONAL START 
171 weene--- =---- 

73 THE OPTIONAL STARTING ADORESS IS USED TO TYPE OUT THE CONTENTS 74 OF THE ROM FOR USE IN VISUAL VERIFICATION OR AS A DEBUGGING 
TOOL. 

USE THE SAME PROCEDURE AS A NORMAL START EXCEPT USE 
ADDRESS 210 IN STEP 2. 

2.¢ SPECIAL ENVIRONMENTS 

THIS PROGRAM IS WRITTEN TO COMPLY WITH ALL THE REQUIREMENTS 
OF THE APT INTERFACE SPECIFICATION. IT WILL RUN UNDER APT 
IN EITHER QUICK VERIFY, PROGRAM OR RUN-TIME MODES. 

THIS PROGRAM IS WRITTEN TO COMPLY WI’H THE ACT11 ‘XXOP 
INTERFACE REQUIREMENTS. 

WHEN RUNNING IN ACT11 QUICK VERIFY OR XXDP CHAIN MODE 
(LOC. 42 NOT 0), OR APT QUICK VERIFY AND PROGRAM MOCE 
THE PROGRAM ATTEMPTS TO RUN WITHOUT OPERATOR 
INTERVENTION OR SWITCH REGISTER SELECTION. THE 
COMPUTED CRC IS COMPARED AGAINST THE CRC FOR ALL KNOWN 
VERSIONS OF THE ROM BOOTSTRAP. WHEN A MATCH IS FOUND THE 
VERSIGN OF THE MODULE IS "YPED FOR VISUAL VERIFICATION. 
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2.3 

é.3.1 

2.3.2 

PROGRA™ OPTIONS 

THE PROGRAM AUTOMATICALLY CHECKS FOR THE PRESENCE OF 
A HARDWARE SWITCH REGISTER. IF NO RESPONSE IS FOUND WHEN 
AODRESSING THE HARDWARE SWR (177570), THE ADDRESS 
OF THE SOFTWARE SWR (176) IS SUBSTITUTED. 

FOR PROCESSORS WITH NO HARDWARE SWITCH REGISTER, THE OPERATOR 
SHOULD SET THE DESIRED SWITCH VALUE IN LOCATION 176 

WARNING... IN ORDER TO ALLOW TESTINU OF M7942-YB BOARDS ON THE VT71, 
IF LOACTION 176 IS SET TO &, THE SOFTWARE SWITCH REGISTER WILL BE 
USED REGARDLESS OF HARDWARE SWITCH REGISTER AVAILABILITY. 

SWITCH SELECTION 

THE SWITCH REGISTER (HARDWARE OR SOFTWARE) IS USED TO SELECT 
THE VERSION OF THE ROM BOOTSTRAP TO BE TESTED 
ACCORDING TO THE FOLLOWING TABLE. NOTE: THESE SETTINGS ARE 
OCTAL NUMBERS. THEY ARE NOT PARTICULAR SWITCHES SET TO A 
ONE. FOR EXAMPLE, TO SELECT THE M9301-YH VERSION, SET 
SWITCHES #3 ANO Bl IN THE SWITCH REGISTER. THIS 
CORRESPONDS TO AN OCTAL le. 

SWR MODULE VERSION 

M9301-YA 
M9301-YB 
M9301-YC 
M94O0-YA (OR YC? 
M9301-YF 
M7942-YB 
M9301-YD 
MS4YOO-YH (COR YK) 
M9311 
49301-YH 
M930i-YE 
M9301-YJ 

IF THE CRC AND LPC FOR NEW VERSIONS ARE KNOWN BUT 
NOT IN THE ABOVE TABLE. SET THE SWITCH REGISTER TO ZERC 
AND ANSWER THE TELETYPE DIALOG. 

TO DETERMINE THE CRC AND LPC FOR A NEW VERSION. START 
THE DIAGNOSTIC AT 200 WITH SWR=0. ANSWER O TO THE 
REQUESTS FOR THE LPC_AND CRC. THE RESULTING MESSAGES 
WILL INDICATE THE CORRECT FUTURE RESPONSES FOR CRC_AND 
LPC PROVIDED THE TEST IS RUN ON A KNOWN-GOOD MODULE. 

TELETYPE DIALOG 

SEVERAL QUESTIONS ARE ASKED OF THE OPERATOR IN JRDER 
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GOl 

SEQ 0006 

ING A ROM MOCULE 
of THE DIALS3 

H THE SWR = J. 
BY A 

TQ OBTAIN SUFFICIENT INFORMA” ION FOR TEST 
NOT PREVIOUSLY SUPPORTED IN THE DIAGNOSTI 
IS INITIATED IF THE PROGRAM IS STARTED WI 
ALL RESPONSES ARE IN OCTAL AND TERMINATED 
CARRIAGE RETURN. 

ALL RESPONSES ARE CHECKED FOR VALID OCTAL NUMBERS. 
IF AN ILLEGAL CHARACTER IS TYPED, THE PROGRAM WILL TYFE 
A "2", CARRIAGE RETURN-LINE FEED AND 
AWATT THE PROPER INPUT. 

IF A MISTAKE IS NOTICED BEFORE THE CARRIAGE RETURN IS USED 
TO TERMINATE THE INPUT. A RUBOUT CAN BE 
USED TO DELETE MISTYPED INPUT. 

1. TYPE CRC VALUE: 
THIS REQUESTS THE VALUE OF THE CYCLIC REGUNDANCY CHECK 
PREVIOUSLY CALCULATED FOR THIS VERSION OF THE ROM MODULE. 
IT IS_ THE VALUE AGAINST WHICH THE UNIT UNDER TEST'S CRC 
WILL BE COMPARED. 

2. TYPE LPC VALUE: 
THIS REQUESTS THE VAULE OF THE LONGITUDINAL PARITY CHECK 
PREVIOUSLY CALCULATED FOR THIS VERSION OF THE ROM MODULE. 
IT IS THE VALUE AGAINST WHICH THE UNIT UNDER TEST’S LPC 
WILL BE COMPARED. 

3. TYPE STARTING ADDR. OF 1ST ROM ADDR. SPACE: 
THIS QUESTION REFERS TO THE FACT THAT THE ROM SPACE IN 
AROM BOOTSTRAP MODULE IS DIVIDED INTO 2 DISTINCT ADDRESS SPACES. TYPE 
THE STARTING ADDRESS OF THE IST RANGE OF ADDRESSES. THE 
STANDARD M9301 & M9400 BEGIN AT 173000. 

4. TYPE LENGTH (BYTES) OF 1ST ROM ADOR. SPACE: 
THIS REQUESTS THE LENGTH OF THE 1ST GROUP OF ROM ADDRESSES . 
IN BYTES. THE STANDARD M9301 & MS4OO0 HAVE AN INITIAL ADDRESS SPACE 
OF 1000 BYTES. IF THIS SECTION OF ADDRESSES IS NOT 
USED BY THIS VERSION, ANSWER O TO THIS QUESTION. 

S.__TYPE STARTING AODR. OF 2ND ROM ADDR. SPACE: 
THIS REFERS TO THE FIRST ADDRESS IN THE SECOND DISTINCT 
GROUP OF ROM ADDRESSES. THE RESPONSE FOR A STANDARD 
M9301 & M3400 WOULD BE 165000. 
6. TYPE LENGTH (BYTES) OF OND ROM ADDR. SPACE: 
THIS REQUESTS THE LENGTH OF THE ND GROUP OF ROM ADDRESSES _ 
IN BYTES. THE STANDARD M9301 & M9400 HAVE A SECOND ADDRESS SPACE 
OF 1000 BYTES. IF THIS SECTION OF ADDRESSES IS NOT USED 
BY THIS VERSION, ANSWER O TO THIS QUESTION. 

EXECUTION TIMES 

THE DIAGNOSTIC COMPLETES 1 PASS IN LESS THAN | SEC. 
ONCE THE INPUT DIALOG HAS BEEN COMPLETED. 
THE PROGRAM WILL HALT UPON COMPLETION: HOWEVER, IF RUNNING 
UNDER APT THE PROGRAM WILL CYCLE CONTINUOUSL:.
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310 
311 3.0 ERROR iNFORMATION 

Estas Seneca ine 
i4 WHEN THE DIAGNOSTIC DETcCTS A DISCR PANCY BETWEEN THE 
15 EXPECTED AND COMPUTED CRC OR LPC BOTH ARE PRINTED 

316 ON THE TELETYPE. 

318 ANY DISCREPANCY IN THE LPC CAN ASSIST IN ISOLATING THE 
313 PROBLEM TO THE ROM IC. 

Rel. UNDER APT THE ERROR IS INDICATED BY DEPOSITING ERROR INFORMATION 
ee IN THE APT MAILBOX BEFORE HALTING. 

324 4.9 PROGRESS REPORTS 
serene Sane 
307 AT THE END OF EACH PASS THE PROGRAM INCREMENTS TO THE 
328 LOCATION SPASS WHICH IS IN THE APT MAILBOX. THIS 
339 LOCATION WILL ALWAYS CONTAIN THE NUMBER OF PASSES 
330 COMPLETED. $PASS IS RESET WITH EVERY RESTART. 

332 ADDITIONALLY, THE MESSAGE “END OF TEST” IS PRINTED ON "HE CONSCLE 
333 TELETYPE AFTER EACH PASS. NORMALLY ONLY ONE PASS NEEDS 
334 TO RUN TO VERIFY THE MODULE. 

336 5.0 TROUBLE SHOOTING 

BS 
339 THE ALGORITHM FOR COMPUTING THE CRC IS THE SAME AS THAT 
30g USED ON 9-TRACK MAGNETIC TAPE WITH ODD PARITY. THE 
34) CRC IS CALCULATED ON A BYTE-BY-BYTE BASIS. WHILE THE 
342 ALGORITHM IS SUCCESSFUL IN DETECTING MULTIPLE ERRORS, ITS 
343 USE AS A DEBUGGING AID IS LIMITED. 

345 THE LPC IS CALCULATED BY ASSEMBLING THE XOR OF EVERY 
346 WORD IN THE ROM. WHILE ONLY USEFUL IN CATCHING AN 
347 ODD NUMBER OF ERRORS IN EACH Bi? POSITION, IT IS VERY 
348 USEFUL IN ISOLATING THE PROBLEM TO A CHIP. BY LCCATING WHICH 
349 BIT POSITIONS ARE IN DISCREPANCY, THE CORRESPONDING ROM 
350 CHIPS CAN BE ISOLATED. 

362 IF NO OTHER CLUES CAN BE OBTAINED, START THE PROGRAM 
352 AT 210 AND COMPARE THE PRINTOUT OF THE CODE WITH THE 
354 LISTING FOR THE VERSION BEING TESTED. 

356 
37 * * CCUTION * # 

39 BECAUSE THE CONTENTS READ FROM LOCATION 773024 
360 OF THE M9301 OPTION IS CONFIGURATION DEPENDANT (SWITCH 
36! REGISTER DEPENDANT), THIS LOCATION IS NOT INCLUDED IN 
3bz THE DATA CHECK. 
363 THIS LOCATION CAN BE VERIFIED BY EXAMINING IT OR BY LSING 
364 THE ALTERNATE STARTING ADORESS(SEE SECTION 2.1.3) TO 
ott PRIN” OUT THIS LOCATION.
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000900 

Par Ma Ton! 
OCiice 

000011 

900007 

ooc000 

000300 
000340 

100000 
040000 
020009 
010000 
004000 
092000 
001000 
000400 
ooc200 
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are | 

-ENABLE ABS 
-LIST ME 
-NLIST MC,MOD,CND 
SSWR=0 
-SBTTL BASIC DEFINITIONS 

AFINI TIAL ADDRESS OF THE STACK POINTER ##* Llu +## 
g 
EQUIV EMT,ERROR ;;BASIC DEFINITION OF ERROR CALL 
EQUIV IT; SCOPE 3;BASIC DEFINITION OF SCOPE CALL 

; #MISCELLANEOUS DEFINITIONS 
AT= ll ;CODE FOR HORIZONTAL TAB 
LF 12 CODE FOR LINE FEED 
CR= 15 ‘CODE FOR CARRIAGE RETURN 
CRLF= 200 “CODE FOR CARRIAGE RETURN-LINE FEED 
ps 177776 PROCESSOR STATUS WORD 
-EQUIV PS. PSW 
STKLMT= 179774 ;STACK LIMIT REGISTER 
PIRG= 177772 :PROGRAM INTERRUPT REQUEST REGISTER 
DSWR= 177570 “HARDWARE SWITCH REGISTER 
DDISP= 177570 i HARDWARE DISPLAY REGISTER 

;¥GENERAL PURPOSE REGISTER DEFINITIONS 
RO= “0 :;GENERAL REGISTER 
Ri= “1 -:GENERAL REGISTER 
Ro= “2 ::GENERAL REGISTER 
R= “3 :: GENERAL REGISTER 
R4= “4 - GENERAL REGISTER 
RS= 4S : GENERAL REGISTER 
R6&= “6 ENE RAL REGISTER 
R7= “7 “GENERAL REGISTER 
SP= “sh :STACK POINTER 
PC= “%? : | PROGRAM COUNTER 

-¥PRIORITY LEVEL DEFINITIONS 
PRo=z sO) -:PRIORITY LEVEL O 
PRI= 40 :;PRIORITY LEVEL 1 
PRe= 100 ::PRIORITY LEVEL 2 
PR3= =: 140 PRIORITY LEVEL 3 
PR4= 200 : PRIORITY CEVEL 4 
PRS= 240 ;;PRIORITY LEVEL S 
PRE= 300 “PRIORITY LEVEL 6 
PR7= 340 :;PRIORITY LEVEL 7 

#”"SWITCH REGISTER" SWITCH DEFINITIONS 
duis= “1o000c 
Swi4= 40000 
SW13= 20000 
SWl2= 10000 
SWil= 4000 
Swid= 2000 
SwO9= 1000 
Swos= 400 
Swo7= 200 

SEG 0009
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000100 

BEBBAR 
000010 
000004 
o0CI0e 
o000Ci 

100000 

00000} 

ate 

asaei4 
000014 
000014 
900020 
000024 
000030 
000034 

SWOb= 100 

etfa: 38 
SWO3= 10 
SWOe= y 
SWOl= 2 

“EQUIV SWOO’ SWO 

*DATA BIT DEFINITIONS (BITOO TO BITIS) 
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;#BASIC “CPU” TRAP VECTOR ADDRESSES 
ERRVEC= 4 

EC= 10 aeavece 10 
TRIVEC= 14 
BPTVEC= 14 
IOTVEC= 20 
PWRVEC= 24 
EMTYEC= 30 

TRAPVEC=34 

;; TIME OUT AND OTHER ERRORS 
feb AND ILLEGAL INSTRUCTIONS 

; TRACE TRAP 
; ; BREAKPOINT TRAP (BPT) 
: EINPUT/QUTPUT TRAP (IOT) ##SCOPE## 
;;POWER FAIL 
i 7 EMULATOR TRAP (EMT) ##ERRORE* 
2: TRAP" TRAP 

SEQ 0010
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487 000060 TKVEC= 60 :; TTY KEYBOARD VECTOR 
489 000064 TPVEC= 64 -: TTY PRINTER VECTOR 
489 000240 PIRQVEC=240 -: PROGRAM INTERRUPT REQUEST VECTOR 
499 oocdc0 20 
431 -SBTTL TRAP CATCHER 

493 poococ 20 

3 SE MUS RTL FAY aie TE OTE ee 28 7% 
Hae 30917 HACOERTION Oc NT We 5 #3 CATCH TRPROPLRES LOADED VECTORS 

7 174 = 
498 000174 ocp0c0 DISPREG: .WORD © -:SOFTWARE DISPLAY REGISTER 
499 O00!76 Q00009 SWREG:  :WORD 0 :: SOFTWARE SWITCH REGISTER 
sale 900200 -=200 
S01 oo0200 Oo0S067 ofc6e4 CLR TYFOUT 
S92 000204 o00167 d00666 IMP START 
503 0092]0 912767 O0C90! 900612 MOV #1. TYPOUT 
504 000216 600167 d006S4 JME START 

506 177776 PS=177776 
507 000034 TRAPVEC=34 

503 001000 .=1000 
S10 oo0i000 177570 SUR: 177570 
S11 091902 177570 DISPLAY: 177570 
Si2 901004 i72799 ROMSAL: 173000 
€13 001006 ¢3iG00 DATLNI: Si2. 
£14 OC1010 165099 ROMSA2: 165900 
51S 001012 o01000 DATLNe: S12. 
S16 001014 foo000 XORS: 0 
Si? 001016 docooD EXCRC: O 
S18 001020 900000 EXLPC: Q 
S19 o01022 900000 ACTCRC: 0 
S20 001004 Goncod ACTLPC: O 
Sei 001926 oog0or PARCNT: 0 
bee 001039 o90000 TYPOUT: O 

ee -SBTTL ACTL1 HOOKS 

S26 > KELAAAELEREKERRARERSRREERAERAAERARARESESRSASSESRERSSESERSERSSRAARAD 

S27 ‘HGOKS REQUIRED BY ACTL1 
528 201032 SSVPC=. -SAVE PC 
+) 000046 =46 
63C ooco4 02060 SENDAD :;1)SET LOC.46 TO ADDRESS OF SENDAC IN .SEQP 
531 wocoSe 252 
S32 occose oooscd ‘WORD 0 ::2)SET LOC.S2 TO ZERO 
533 001032 " =$SVPC +: RESTORE PC 
534 .SBTTL APT PARAMETER BLOCK 

536 A KREAAERELAKEAESEREKSERSERKEKARARRESALRSELELA REESE SERSSERARASSSSASEES 

537 :SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT 
$32 ; 5 REKEEEERREAAAAR ER AERA RES SER AAA A AAAS AA ERS ESL AA AAR AEA RSREAA AS ERHSE 

533 001032 .$X=.  ::SAVE CURRENT LOCATION 
E40 ooco24 "s24y° «SET POWER FAIL TC POINT TO START OF PROGRAM 
S41 o9c0e4 opdzoe 209 ::FOR APT START UP 
E42 oood44 -=44 1: POINT TO APT INDIRECT ADDRESS PNTR.
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snow" BRIE Sora i iREAPT [BATT oNFEBER ERO 
5 FRRERER REARS ERE REAL RAS ERRERE RASA AREAS RR REESE SEER EES EEE ee REREE SEES 

: PETAP APT PARAMETER BLOCK AS DEFINED IN THE APT-POP11 DIAGNOSTIC 
NTERFACE SPEC. 

001032 SAPTHD: 

Bie ae Pear: (RE fas aREWtLO PEE el SBE SHEE 
abi b3e BpoooS era “ORD 3 :: RUN FRR oF Concest te 
001049 goncoe SPASTM: .WORD 2 ::RUN TIME IN SECS. OF IST PASS ON 1 UNIT (QUICK VERIFY) 
001042 900000 SUNITM: .WORD 0 * ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT 
001944 9ood014 WORD  S$ETEND-SMAIL/2 ;;LENGTH MAILBOX-ETABLE (WORDS) 

.SBTTL APT MAILBOX-ETABLe 

5p TEI AE SESE SEER SEE EEE Re SEE SESE SEER SESE SEE EE SEE SE Ee Ea ha 
“EVEN 

001046 SMAIL: ::APT MAILBOX 
001046 ococoo SMSGTY: .WORD AMSGTY ;:MESSAGE TYPE CODE 
001050 900000 SFATAL: .WORD AFATAL ;:FATAL ERROR NUMBER 
901052 oodcca STESTN: .WORD ATESTN ::TEST NUMBER 
001054 oocgdo SPASS: {WORD APASS ::PASS COUNT 
091056 oco0000 $DEVCT: .WORD ADEVCT ;:DEVICE COUNT 
601060 90c000 SUNIT: ‘WORD AUNIT 31/0 UNIT NUMBER 
09!062 oo0000 $MSGAD: .WORD AMSGAD ;:MESSAGE ADDRESS 
01064 900000 §MSGLG: .WORD AMSCLG ;;MESSAGE LENGTH 
01066 SETABLE: APT ENVIRONMEN, TABLE 

001066 000 SENV: .BYTE AENV : ENVIRONMENT BYTE 
001067 000 SENVM: .BYTE AENVM ::ENVIRONMENT MODE BITS 
001070 ooop00 SSWRES: .WORD ASWREG ::APT SWITCH REGISTER 
001072 oogoc0 SUSWR: .WOREC QUSWR ::USER SWITCHES 
001074 ocooge SCPUOF: .Wor9 ACPUOP =:CPU TYPE,OPTIONS 

;* BtTS 15-11=CPuU TYPE , 
1s 11/04=01, 11705202, 11/29=03, 11 $0=04,11-45=05 
:# 11/70=06; PDQ=07, a=10 
i BIT 1Q0=REAL TIME CLOCK 
te BIT 9=FLOATING POINT PROCESSOR 
# BIT S=MEMORY MANAGEMENT 

001076 SE TEND: 
-MEXIT 

001076 OOSO67 17774E START: CLR SFATAL ;CLEAR ERROR NO. 
091102 O0S067 177740 CLR SMSGT YP “CLEAR MESSAGE TYPE .APT? 
001106 012767 OO0001 177736 MOV #1, STESTN >SET TEST NO. 

.SBTTL INITIALIZE’ THE COMMON TAGS 
001114 012706 noosoo MOV #500, SP ;;SETUP THE STACK POINTER 

; INITIALIZE A FEW VECTORS a 
001120 012737 oc4S70 oD0034 MOV #STRAP, JNTRAPVEC ;: TRAP VECTOR FOR TRAP CALLS 
O001126 012737 900340 900036 MOV #340, JATRAPVEC+2: LEVEL 7 
GO1134 012737 OO4412 oo0024 4OV #SPWRON, JSPWRVEC :;POWER FAILURE VECTOR 
001142 012737 o00340 O00026 MOV #340, J8PWRVEC+e -:CEVEL 7 

;;SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS 
;EGUAL TO A “-1", SETUP FOR A SOFTWARE SWITCH REGISTER. 

001150 013746 o00004 MOV  JHERRVEC,-(SF) ;;SAVE ERROR VECTOR 
001154 012737 001210 900004 MOV  8O4S aNERRVEC = ;:SET UP ERROR VECTOR = 
001162 012767 177570 177610 MOY  -#DSWR, SWR ::SETUP FOR A HARDWARE SWICH RESIS"ER
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S99 001170 O12767 177570 177604 MOV #ODISP,DISPLAY ;;AND A HARDWARE DISPLAY REGISTEP 
600 OC1175 022777 177777 177574 CMP 8-1, dSWR -: TRY TO REFERENCE HARDWARE SWR 
601 O612e04 OUl0le BNE 66S ::BRANCH IF NO TIMEOUT TRAP OCCURREC 
502 ?:AND THE HARDWARE SWR 135 NOT = -1 
603 001206 o00403 BR 65S ‘BRANCH IF NO TIMEOUT 
604 OC1210 O2°716 O01216 64S: MOV #65$, (SP) SET UP FOR TRAP RETURN 
6u5 001214 OOU00e2 RTI 
606 CCl016 Ole76? 090176 177S5S4 655: MOV #SWREG, SWR ::POINT TO SOFTWARE SWF 
607 O016e74 O1e767 900!74 177550 MOV 8DISPREG, DISPLAY 
608 OG1ie32 9120637 o00d04 66S: MOV (SP)+,aatRRVEC ;;RESTORE ERROR VECTOR 
5 

610 QUL23E GOSOB7 177612 CLR $PASS :;CLEAR PASS COUNT 
611 OOllese 132767 OOC2IG 177617 BIT8 w8APTSIZE,SENVM ;:TEST USER SIZE UNDER APT 
612 O012eS0 001403 BEQ 678 ::YES USE NON-APT SWITCH 
13 00 1e5e 012767 001070 177Seu - MOV SSSWREG, SWR :!NO,USE APT SWITCH REGISTER 

: re ‘3: 

bls o01eec 026727 176S&6 02060 CHP 42, SENDAD iACT AUTO MODE” 
14 1462 ry] : 

61 i i588 een FEB, 
618 001272 O00S<c69 TITL 

pe0 901274 123727 000176 OO000h RESTRT: CMPB 8176.86 :IS SOFTWARE SWITCH REGIS"ER =6? 
bel 001302 0661003 BNE 1S -IF NOT, TEST NORMALY 
622 001304 O1e767 O00!76 177466 MOV #SWREG, SWR :IF SO USE THE SOFTWARE SWITCH REG 
6e3 O013le O17790 {77462 1S: MOV! JSWR RO GET Sw 
624 001316 OO1424 BEG GETIN -IF ZERO: GET INPUT 
625 001320 006300 ST2: ASL RO . 
626 O013e2 016067 OO4712 177470 MOV TXLPC(RO) , EXLPC FETCH EXPECT. LPC 
627 001330 O16067 OCO4E44 177460 MOY TXERC(RO) > EXCRC FETCH EXPECTED CRC 
$28 091336 016067 004762 177442 MOY TOLNI (RO); DATLNI -FETCH IST LENGTH 
62S 001344 116067 005030 177432 MOV TRMSAL (ROS ROMSAL “FETCH IST STARTING ADDR. 
630 001352 016087 005076 177422 MOV TOLN2(RO). DATLN2 “FETCH OND LENGTH 
631 001360 016067 005144 177422 MOV TRMSA2(RO} .ROMSAZ :FETCH 2@ND STARTING ADDR 
632 001366 O004S0 BR CHECK GO COMPUTE 
623 001370 O0S767 176446 GETIN: TST 42 SUNDER ACT ALT ACCEPT? - 
634 091374 OO104S BNE CHECK “IF SO; BR USE DEFAU_T PARAMETERS 
635 001375 120767 OOGO0! 177462 CMPB «#1, SENV “UNDER APT? 
£36 OO1404 OO1441 BEQ CHECK -IF SO: BR 
637 001496 005767 177416 TST TYPOUT "ROM TYPE OPTION 
£38 OOl4le oOOlol2 BNE GET2 :IF SO: BR 
639 O01414 104401 TYPE 
E40 O01416 005273 GETCRC 
64! 8014e9 104407 RDOCT 
E42 0 ge Oleb67 177370 MOV (SP)+,EXCRC ;STORE EXPECT. CRO __ 
643 O0.4e6 10440] TYPE ‘TYPE LPC INPUT REQUEST 
644 001430 005317 GETLPS 
b45 COI432 104407 ROOCT 
E46 O01434 012667 177360 MOV (SP)+,EXLPC :STORE EXPECTED LPC 
647 OOl440 104401 GET2: TYPE 
648 OO1442 005477 Sal -REGUEST 1ST ADDRESS SFACE 643 001444 104407 ROOCT !INPUT SA 
6°50 O0144 012667 177332 MOV (SF)+,ROMSAL 
SE: OOl4S2 10440! TYPE -REQUEST LENGTH OF 1ST ADLR. SPACE B52 OO14S4 OCCSE37 SIZE] 
S63 01456 104407 RDOCT : INPUT LENGTH 
S€4 JOlMEC 012667 177322 MOV (SP)+,DATLNI
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104401 TYPE 
o0ssS7 SA 
104407 RDOCT . 
01266? 177212 MOV (SP. +, ROSA 
104401 TYPE 
00S717 SIZE2 
104407 RDOCT 
012667 177392 MOV (SP)+, DATLN2 
00S767 «177314 CHECK: TST Typout 
001402 BEQ 1S 
000167 IMP TYPROM 
00S067 177274 1s SLR ACTCRC 

2 177272 CLR ACTLPC 
016700 177253 MOV DATLNI.RO 
001413 BEO CHO 
O16701 177240 MOV ROMSA!,R1 
004767 000324 ISR PC CRC 
016701 17723¢ MCV ROMSAL RI} 
016700 177226 MOV DATLNI.RO 

ASR RO 
004767 Sb JSR PC LPC 
016701 177216 CHO: MOV ROMSA2.R1 
016700 177214 MOV DATLN2. RC 
001422 BEC CH! 
004767 000270 JSR PC CRC 
916701 177200 MOV ROMSAZ,R1 
016700 177176 MOV DATLN2, RO 

ASR RO 
004767 o00Se2 ISR PC LPC 
122767 000001 i77236 CMPB sow] S SENV 
0014C3 BEO 1S 
00S767 176204 TST 42 
001402 BEG CH] 
000:67 909656 18: Jno AUTACT 
026767 177148 177150 CHI: C EXCRC,ACTCRC 
001431 BEG CK] 

SO4401] TYPE 
005343 EXCRMG ; 
O16746 177132 MOV EXCRC,-. SP) 
104402 TYPOC 
104401 TYPE 
00S412 ACCRMG 
016746 177124 MOV ACTCRC,-.SF. 
I TYPOC 
026727 176136 d0e0e0 CMP 42, aSENDAD 
001404 BEQ 1§ 
122767 900001 177150 cMPB «81, SENV 
001007 ONE Cki 
012767 oO0g00e i?7l22 18 MOV 82, SFATAL 
012767 SOOOC! 177112 MOV 81. SMSGTYP 

HALT 

026767 177062 177054 <K1: CMP ACTLPC EXLPC 
00:42 BEG Cke2 
0449) TYPE 

:REQUES” STAR” RODE. FOR ONC SPACE 

: INPUT SA 

;REQUES’ LENGTH OF ONC SPACE 

: INPUT LENGTH 

:IS TYPOUT REQUESTED” 
BRANCH IF 
:GO_TYPE our Pon 
:CLEAR STORAGE FOR ACTUAL CRC 
CLEAR STURAGE FOR ACTULAL LPC 
SET LENGTH OF 1ST ROM SPACE 
;IF NO VERSION SELECTED: BR 
:POINT TO SE ART OF 

OMPUTE FIRST HALF 
SBOINT TO START OF 
; SET LENGTH OF 1ST 

: COMPUTE REMAINDER LPC 
UNDER APT? 
:IF SO: BR 
“UNDER ACT AUTO ACCEPT” 
:IF NOT: BR 

;COMPUTED = EXPECTED ° 
:IF SO: BR 

: TYPE CRC ERROR MESG. 

:PUT EXPECT CRC ON STACK 
sTYPE EXPECTED CRC 
;TYPE ACTUAL CRC MESSG 

:PLUT ACTUAL CRC ON STACK 
: TYPE ACTUAL CRC 
:UNDER ACT AUTO MODE” 
IF SO: BR 
“UNDER APT? 
;IF NOT: 8R 
: MOVE TO MAILBOX ERROR No. 
SET MAILBOX FOR FATAL PEER 
CRC ERROR 

:coneane BxPT. LPC=ACTURL TPL 

-TYPE LPC ERROR MESSS. 

HERD HR2R 

SG Wi4
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711 Q01750 005366 
rl2 OCi752 016746 
713 001756 104402 
714 001760 104401 
715 001762 OOS43S 
716 OC17BY 016746 
71? 001770 104402 
718 001772 026727 
719 002000 O01404 
720 002002 122767 
721 002010 001007 
wee 002012 012767 
723 002020 012767 
724 O0e026 
725 
726 002030 026727 
727 002036 001402 
veg OOS040 104401 
729 002042 005460 
730 002044 005267 
731 002050 913700 
732 002054 001405 
733 902056 
734 002060 004710 
73S 002062 000240 
736 002064 oore4o 
737 002066 000240 
738 002070 000167 
740 O02074 016767 
741 002102 111104 
742 002104 022701 
743 902110 001004 
744 002112 
745 002114 005300 
745 002116 005721 
747 902120 000770 
748 OO2l22 004767 
743 002125 004767 
750 002132 000241 
751 002134 
752 002136 103014 
753 002140 052704 
754 002144 900241 
755 002146 O10405 
75E 002150 042705 
757 002154 005105 
758 002155 042705 
759 002162 042704 
760 002166 
761 002170 010467 
762 002174 005300 
763 002176 001402 
764 O02200 006167 
765 002204 016704 
75 02210 O051€7 

OY-MAY-77) «15:2 
24-MAY-7r 1S:22 

177042 

177034 

176044 

000091 

po000! 
176006 

177004 
o000+e2 

177200 

176722 

173024 

990114 
000166 

oco4o0 

177703 

177703 
ooo074 

176620 

177676 
176604 
176600 

902060 

177056 

177030 
177020 

002060 

1767 le 

COe 
4 PAGE iS 
INITIALIZE THE COMMON TAGS 

SENDAD: 

GOAGIN: 

CRC: 
CLo: 

CL3: 

Cle: 

CLLAST: 

EXLPC,-( SP) 

ACTLPC,-(SP) 

42, SSENDAD 

83, SFATAL 
#1, SMSGTYP 

42, eSENDAD 
1§ 

SPASS 
as42 RO 
GOAGIN 

PC, (RO? 

RESTRT 

ACTCRC, XORS 
(R1) R24 
9173024,R1 

CL 
PC,PARITY 
PC, XOR 

RY 
CLe 
#400, 4 

R4_RS 
8177703,R5 
RS 
#177703,R5 
#74 RY 
RS, R4 
RY; XORS 
RO 
CLLAST 
CLO L 
XORS,R4 
XORS 

:PUT EXPECTED LPC GN STACK 
TYPE EXPECTED LPC 
:TYPE ACTUAL LPC MESSG. 
;PUT ACTUAL LPC ON STACK 
TYPE ACTUAL LPC 
UNDER ACT AUTO MODE? 
;IF SO: BR 
;UNDER APT? 
IF NO*: BR 
sMOVE TO MAILBOX ERROR NO. #4#2% 3 #488 
;SET MAILBOX FOR FATAL ERROR 
:LPC ERROR 

sACT AUTO ACCEPT? 
;IF SO: BR 
: TYPE END OF TEST 

;BUMP PASS COUNT 
=CHECK APT 
:KEEP GOING 

ACT HOOKS 

:00 AGAIN 

;GET CHAR. 
sLOCATION EFFECTED BY Swi7cHES 
;IF NOT: BR 
3FIX COUNTERS 

sFIX POINTER 
: CONTINUE 
:GO GET PARITY 
7XOR CHAR 

;ROTATE 1 POS. RIGHT 
IF NO CARRY: BR 
sSET BIT NINE 

;SAVE CHAR 

;IF LAST CAR.: BR 
sGET NEXT CHAR. 

SEG OC1S
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Ree 
OSO467 

0187 Be 1764S4 

Oee701 173026 

004767 177732 

016767 176416 
0002 

00S 
016700 176372 
016701 176370 

004767 o000026 
016700 1762356 
016701 176354 

004767 000006 

DO24S4Y 104401 
oCe4S—E 005777 

24-MAY-77 

176S7e2 

176562 

176516 

176442 

176424 

15:24 PAGE 16 
DOe2 

INITIALIZE THE COMMON TAGS 

PARITY: 

CLPOQ: 

CLP1: 

CLPe: 

XOR: 

LPC: 
LPC1i: 

LPCe: 

TYPROM: 

TYPRI: 

ENCOT: 

TYP: 

#177050, XORS £155930 2G 
RY XORS 
XORS, ACTCRC 

PARCNT 

RY. -(SP) 
XORS, (SP) 
RY. XORS 
(SP)+, XORS 
XORS, RY 
pc 

ACTLPC, XORS 
(R1)4+. RY 
8173026,R1 

LPC1 
XORS ,ACTLPC 
PC 

ROMSAI RO 
DATLN1,R1 

PC, TYP 

:COMPLEMENT ALL BUT BITS 38 & 

;CLEAR BIT COUNTER 
;SET NO. OF BITS 
;SEE IF ONE BIT 
;IF NOT: BR 
;BUMP COUNTER 

;ROTATE TO NEXT BIT 

;CONTINUE FOR ALL BITS 

;SEE_IF OOD # OF ONE BITS 
;IF_ SO: BR 
-SET PARITY BIT 
EXIT 

;XOR SUBROUTINE: R4Y WITH ACRS 

;LOCATION EFFECTED BY SWITCHES 
:IF SO: SKIP LOC. BY BRANCHING 

; TYPE HEADER 

;POINT OT 1ST ROM SPACE 
;PUT_ LENGTH IN Rl 
;CONTERT TO WORDS . 
:;BRANCH IF 1ST ROM SPACE NOT USED 
;GO_ TYPE 1ST ADOR. SPACE 
;POINT TO _@ND ADDR. SPACE 
;PUT LENGTH IN Rl 
:CONVERT TO WORDS 
:BR IF OND ADDR. SPACE NOT USEC 
;GO TYPE 2ND ADDR. SPACE 

SEG OC16
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8e3 O0e460 000403 BR TYP3 
824 O0e462 032700 090003 TYPO: BIT #3. RO sADDRESS MULTIPLE OF 4? 
825 O02C466 001006 BNE Typ2 -IF NOT: BR 
826 O0C470 104401 TYP3: TYPE 
827 O0e%72 00S777 CARLF 
8°83 002474 O10046 MOV RO, -\SP) -PUT ADDRESS ON STACK 
829 002476 104402 TYPOS -TYPE ADDR. 
830 002500 104401 TYPE 
821 O6eS02 ocecd2 COLON 
832 O02S04 012046 TYP2: MOV (RO)+,-(SP) :PUT DATA ON STACK 
833 O002S06 104402 TYPOC - TYP DATA 
834 002510 1044C!1 TYPE : TYPE 2 SPACES 
83S O0eSi2e o06002 SP2 
836 002514 005301 OEC Rl : FINISHED? 
837 002516 001361 BNE TYPO -IF NOT: BR 
838 O00eS20 000207 RTS PC RETURN 
829 O02S2e2 005000 AUTACT: CLR RO 
840 002524 062700 000002 AUT1: ADC #2,R0 sBUMP TALBE INDEX 
841 002630 026027 O0S2l2 177777 CMP TMSG(RO), 8-1 >CHECKED ALL KNOWN VERSIONS” 
B42 002536 001425 BEQ AUTERR :IF SO: 8R 
843 O002S40 026067 OO4644 176254 CMP TXCRC (RO), ACTCRC :D0ES THIS CRC AGREE? 
B44 002546 001 BNE AUT I ;IF NOT: KEEP LOOKING 
84S 002650 023727 o0004e coe20so CMP as42, eSENDAC “UNDER ACT AUTO ACCEPT’ 
B46 002556 001405 BEQ AUT3 -IF SO: BR 
847 002560 016067 OO0S2l2 ong00e MOV TMSG(RO) .AUT2 :SET UP VERSION MESSAGE 
B48 002566 104401 TYPE 
849 002570 O00000 AUuTe: O 
BSO O02S72 O16067 OON644. 176216 ALT3: MOV TXCRC(RO) , EXCRC ;SET EXPECTED CRC 
BS1 OQ02600 O16067 OO4712 176ele MOV TXLPC(RO) | EXLPC :SET EXPECTED LPC 
Boe 002606 000167 177124 IMP CKI - CHECK LPC 

854 002612 104401 QUTERR: TYPE 
855 002614 O06046 AUTERM 
856 O0eb1E Ole7b7 900001 176224 MOV #1, $FATAL :MOVE TO MAILBOX ERROR NC. 2822 1 #442 
8S? O0ebeY Mio767 OCOOO! 176214 MOV #1, SMSGTYP -SET MAILBOX FOR FATAL ERRCR 
g58 002632 accooo HOLT sAUTO ACCEPT FAILED 

B60 .SBTTL TTY INPUT ROUTINE 

862 =o PRRRRERERERAERESERERESSESES ET +SERSRRERSERE SERA KERERRSHPERESLSERERIDA 

863 002634 177560 $txs: WORD 177560 :;TTY KBD STATUS 
864 O02636 177562 $TKB: .WORD 177562 ::TTY KBD BUFFER 
SES -ENABL LSB 

es 7 .DSABL LSB 
g6e 
8&9 
879 33 SSHRSRRERERSLESSSSESAESERSESAAEEAASEAE LEASE SASS RESERESRSSSHSARRASRRG 

Br i ETHIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY 
, ¥CALL: 

873 1% ROCHR ;: INPUT A SINGLE CHARACTER FROM THE 7TY 
e74 = RETURN HERE >; CHARACTER 1S ON THE STACK 
Bs :# ~:WITH PARITY BIT STRIPPED OFF 

877 , 
878 OO2bYC OLIE+E SROCHR: MOV (SF3,-(SP :;PUSH DOWN THE PC
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879 OO2642 016666 oc0004 o00cDe MOV 4(SP),2(SP) >:SAVE THE PS 
a8C O0e6SO 105777 177760 18: TSTB so AS TKS ::WAIT FOR 
881 30c654 100375 BPL 1$ A CHARACTER 
882 0006S 117766 177754 000004 MOVB a$TKB,4(SP) >: READ THE TTY 
883 002664 042766 177600 O00004 BIC #tC<1?7> 4(SP) ::GET RID OF JUNK IF ANY 
884 002672 Oebbe7 co0004 00023 CMP 4(SP), #23 -:IS IT A CONTROL-S? 
88S 002700 001013 BNE 3$ ::BRANCH IF NO , 
88 O02702 105777 177726 23: TSTB. ss OS TKS :: WAIT FOR A CHARACTER 
887 002706 100375 BPL 2s -:LOOP UNTIL ITS THERE 
868 002710 117746 177722 MOVB  a$TKB.-(SP) -:GET CHARACTER 
889 002714 O42716 177600 BIC #tC17?, (SP) -:MAKE IT 7-BIT ASCII 
8380 002720 O22627 000021 CMP (SP)+, b21 ::1§ IT A CONTROL-Q? 
851 002724 001366 BNE 2s -: IF NOT DISCARD IT 
892 002726 000750 BR 1$ >: YES, RESUME 
893 002730 O266e7 COO0OY o00l4O 3S: CMP 4(SP), 8140 -:1§ {tT UPPER CASE? 
894 092736 O0c407 BLT 4§ BRANCH IF YES 
89S 002740 O26627 O00004 000175 CMP 4(SP), 8175 -:1S IT A SPECIAL CHAR? 
8% 002746 003003 BGT 4g ::BRANCH IF YES 
897 002750 O42766 COO04O ocOooo4 BIC #40,4(SP) ::MAKE IT UPPER CASE 
e98 002756 o0000e 4§: RTI -?G0 BACK TO USER 
839 TTT ere Titiiretiritiriitiiiitiitterititritrrriitrittt ttt tiie 
one : ETHIS ROUTINE WILL INPUT A STRING FROM THE TTY 

7% : 
902 i ROLIN ;; INPUT A STRING FROM THE TTY 
993 :¥ RETURN HERE *:ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK 
304 % *: TERMINATOR WILL BE A BYTE OF ALL O'S 

908 002760 O10346 SROLIN: MOV R3,-(SP) SAVE R3 
967 002762 OOSO46 CLR -(§P) :: CLEAR THE RUBOUT KEY 
908 002764 012703 003214 1S: MOV SSTTYIN. R3 7 ADDRESS 
909 002770 022703 003224 25: CMP aSTTYINSS. RI =; BUFFER FULL? 
310 002774 101456 BLOS 4§ -:BR IF YES 
911 002776 10440S RDCHR >:GO READ ONE CHARACTER FROM THE TTY 
912 903000 112613 MOVB (SP)+. (R3) ::GET CHARACTER 
$13 003002 122713 000177 10S: CMPB. sa 177, [R3) -:IS IT A RUBOUT 
914 003006 001022 BNE S$ -:BR IF NO 
315 003010 o0s7I6 TST (SP) ::IS THIS THE FIRST RUBOUT? 
916 002012 001007 BNE 6$ :;BR IF NO 
917 003014 112767 000134 9000179 MOVE = «#"\, 95 >; TYPE A BACK SLASH 
918 023022 104401 O03ele TYPE 9$ 
919 003026 012716 177777 MOV -1, (SP) ;;SET THE RUBOUT KEY 
Jed 003032 005303 b$: DEC R3 = BACKUP BY ONE 
92! 003034 020327 003214 CMP R3, @STTYIN +: STACK EMPTY? 
922 003040 103434 BLO 4g -:BR IF YES 
923 003042 111367 O00144 MOVB (R3), 98 ::SETUP TO TYPEOUT THE DELETED CHAR. 
924 003046 10440! 903012 TYPE 9$ ::GO TYPE 
925 003052 000746 BR 2g ::GO READ ANOTHER CHAR. 
$26 003054 005716 S$: TST (SP) ::RUBOUT KEY SET? 
327 003056 001406 BEG 7$ -:BR IF NO 
9e8 003060 112767 000134 o00124 MOVE =s-8°\, 98 :: TYPE @ BACK SLASH 
929 003066 104401 O03212 TYPE 95 
930 003072 dOsoIE CLR tsp) ::CLEAR THE RUBOUT KEY 
931 003074 122713 co00es 7$: CMPB —s« #25, (R32) -:IS CHARACTER A CTRL U? 
932 003100 001003 BNE eg ::BR IF NO ; 
923 0093102 104401 003230 TYPE SCNTLU :: TYPE A CONTROL “U™ 
S24 O0210€ op0726 BR {¢ ::G0 START OVER



~, os 

ly 0 Cc 
-MAIN, _MACYLI 27( 100 4-MAY-77 15:24 PAGE 19 
sooo. Pit 2h HA CRS 15:22 TTY abut ROUTINE 

935 003110 122713 000022 Q$: CMPB #22, (RB »:IS CHARACTER A "tR"? 
936 003114 OO!011 BNE 3$ +: BRANCH IF NO 
937 003116 105013 CLRB —s- (R23) -:CLEAR THE CHARACTER 
938 003120 104401 003225 TYPE , $CRLF -: TYPE A “CR” & "LF™ 
939 003124 104401 003214 TYPE STTYIN -: TYPE THE INPUT STRING 
940 003130 000717 BR 2s -*GO PICKUP ANOTHER CHACTER 
941 003132 104401 003224 4g: TYPE SQUES +: TYPE A °?? 
942 003136 Oo0d7Ie BR is +;CLEAR THE BUFFER AND LOOP 943 O03140 111367 OO0046 38: MOVE (R3),98 >: ECHO THE CHARACTER 
944 003144 104401 O03212 TYPE 9$ 
945 003150 122723 O000i5 CMPB s«aIS, (R3)+ -:CHECK FOR RETURN 
946 003154 001305 BNE 2 -:LOOP IF NOT RETURN 
947 003156 105063 177777 CLRB  =s_ -1(R3) *:CLEAR RETURN (THE 1S) 
948 O03162 104401 003226 TYPE SLF :; TYPE A LINE FEED 949 003166 O00S726 TST {SP)+ *: CLEAN RUBOUT KEY FROM THE STACK , 950 003170 012603 MOV (SP)+,R3 ::RESTORE R3 
951 003172 011646 MOV (SP). -(SP) ADJUST THE STACK AND PUT ADDRESS CF THE 952 003174 016666 000004 ocDcd02 MOV’ 4(SP}_2(SP) tS FIRST ASCII CHARACTER ON IT 
953 003202 O12766 003214 o00004 MOV aSTTYIN, 4.SP) 
954 003210 oddc02 RTI ; > RETURN 
955 003212 000 9s: .BYTE 0 -:STORAGE FOR ASCII CHAR. TO TYPE 956 003213 p00 -BYTE 0 : : TERMINATOR 
957 003214 oD00i0 STTYIN: .BLKB 8. -: RESERVE 8 BYTES FOR TTY INPUT 
958 003204 077 $QUES: .ASCII "2" ; QUESTION MARK 
959 003225 015 SCRLF: ASCII «15> - CARRIAGE RETURN 
960 003226 o00012 SLF: “ASCIZ «12> :-LINE FEED 
961 003236 052536 oOSDIS 000 SCNTLU: .ASCIZ /tus«is><la >sCONTROL "U" 962 003235 136 006507 O00012 SCNTLG: .ASCIZ /tG7<«15><la> -: CONTROL “G" 963 003242 O0S015 053523 O20122 SMSWR: .ASCIZ <15><12>/SWR = / 
964 003250 020075 000 
965 003¢53 O40 047040 OS350S SMNEW: .ASCIZ /” NEW = / 
966 003260 036440 oo0D4D 
367 .SBTTL READ AN OCTAL NUMBER FROM THE TTY 

969 5 PERSE EE ELE SSAA ASE AS AAARAASS EA KAA RSA SHES EAASA ERASERS EE ES 
Q? :*THIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE “TY AND 971] “CHANGE IT TO BINARY. 
972 ;*THE INPUT CHARACTERS WILL BE CHECKED TO INSURED THEY ARE LEGAL 973 :¥OCTAL DIGITS. IF AN ILLEGAL CHARACTER IS READ A “?” WILL BE TYPED 974 ;*FOLLOWED BY A CARRIAGE RETURN-LINE FEED. THE COMPLETE NUMBER MUST 
agp : #THEN BE RETYPED. THE INPUT IS TERMINATED BY TYPING A CARRIAGE RETURN. 

if : 977 i% RDOCT ; READ AN OCTAL NUMBER ; 978 i RETURN HERE >;LOW ORDER BITS ARE ON TOP OF THE STACK 373 1* ::HIGH ORDER BITS ARE IN $HIOC’ 
981 003264 011646 SROOCT: MOV (SP), -(SP) ;sPROVIDE SPACE FOR THE 982 003266 016666 900004 oDDD02 MOV 4(SP3 21SP) >: INPUT NUMBER 983 003274 010046 MOV RO, -(SP) -:PUSH RO ON STACK 984 003276 O10146 MOV R1,-(SP) : PUSH RI ON STACK 985 003300 010246 MOV Re’ -(SP) >sPUSH Re ON STACK 986 003302 104406 1S: ROLIN :;READ AN ASCIZ LINE 987 003304 O!260 MOV (SP)+,R0 -:GET ADDRESS OF 1ST CHARACTER 988 003306 010067 ocol00 MOV RO.SS$ :IAND SAVE IT 
989 903312 o0soo LR Ri ::CLEAR DATA WORD 390 993214 pas002 CLR Re 

SEG 0019



SPL oO 
$38 Bo3338 

003424 
003430 
003432 
003434 
003436 
003440 
OO3444 
0034S2 
0034S4 
OS34ée 

bisa 

000000 

105767 

132767 
001405 

HO2 
READ AN OCTAL NUMBER FROM THE TTY 

(RO) +, -(SP) 
3$ 

. WORD 

CESS RT 
es 

+ 

ATP iS copy 
Re’ SHIOCT 
(SP)+,Re 
(SP)+'RI 
(SP)+'RO SP 

SP) + 
RO) n

e
s
 

0 
SQUES 

{§ 
0 

.SBTTL TYPE ROUTINE 

5 HEISE ER HEHEHE EE HEHE EE SESE HEE SESE HEE ESE EE ESE EE EAE EEE EEE 
: $ROUTINE TO _ TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE. 
#THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 

SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER. 
SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REGUIREC. 
SFILLC CONTAINS THE CHARACTER TO FILL AFTER. 

#1) USING A TRAP INSTRUCTION 
TYPE 

TYPE 
MESADR 

ey onay ne? 15:24 PAGE 20 
222 

es: 

000060 

ooo067 

i??reu 

§: 
00002 3 
000026 

4§: 

cs: 
003224 

$HIOCT: 

> ¥NOT El: 
: #NOTE2: 
: #NOTE3: 
3% 

* ¥CALL 

!¥0R 

, - 
;* 

nooebs STYPE 

1§: 
COO000e2 
oooccg1! 175414 

oooico 1754csS 

. MESADR 

STPFLG 
1$ 

3$ 
RO, -(SP) 
detSP),RC 
HAPTENY, SENV 
62S 
#APTSPOOL, 
6e$ 

SENVM 

if CUE HEF EF CHBRACTER 

RAKE SURE THIS veMaracTER 
-21S AN OCTAL DIGIT 

3382 

2 #4 

578 

TAOS THE ask! gLNK 
a Ot IN THIS OIGI 

LShERN, TERMINATOR FROM STALK 

;POP STACK INTO Re 
: POP STACK INTO R} 
3 POP STACK INTO RO 

; RETURN 
55 CLEAN PARTIAL FROM STACK 
;SET A TERMINATOR 

:: TYPE UP THRU THE BAD CHAR. 

TRY AGAIN 
! HIGH ORDER BITS GO HERE 

7:MESADR IS FIRST ADDRESS CF AN ASCIZ STRING 

:31S THERE A TERMINAL” 
?BR IF YES 
Eee HeRe IF NO TERMINAL 

: SAVE RO 
CET ADDRESS OF ASCIZ STRING 
;;RUNNING IN APT MODE 
-NO.GO CHECK FOR APT CONSOLE 

Mm :icPdoL MESSAGE TC APT 
2:NO.GO CHECK FOR CCNSOLE 

SEG 9020
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102 
Y -MAY-77 : A 

Ay TROY 1.67 449052  e4suA 15:24 ERE Tne SEG 002) 
1047 003464 010067 o00004 MoV RO,61$ SETUP MESSAGE ADDRESS FOR APT 
104g 003470 004767 000230 JSR PC’ SATY3 : {SPOOL MESSAGE TO A 
1049 003474 O00000 618: WORD OQ “MESSAGE ADDRESS 
1050 003476 132767 OOO0Y0 175363 62$:  8ITB sAPTCSUP. SENVM 3 8P1 CONSOLE SUPPRESSED 
1051 003504 001003 BNE 60S YES, SKIP TYPE OUT 
1052 003506 112046 23: MOVB —«(RQ)#,-(SP) pu CHARACTER TO BE TYPED ONTO STACK 
1053 cO03£10 001005 pee ug !2BR IF IT ISN’T THE TERMINATOR 
054 003512 006726 1ST (SP)+ “IF TERMINATOR POP IT OFF THE STACK 

1055 035145 012600 60$- MOV (5P)+. RO *TRESTORE RO 
1056 OO3S16 062716 oo0002 33. ADD #2, (SP) i ADJUST RETURN PC 
1057 003522 o0g0c2 RTI RETURN 
1058 003524 {22716 OCCOl1 ug: CMPB WHT, (SP) !'BRANCH IF <HT> 
1059 003530 vo1430 BEQ as 
1060 003532 122716 000200 CMPB os wCRLF, (SP) \.. ;;BRANCH IF NOT <CRLF> 
1061 003536 001006 BNE cs 
1062 003540 00S726 TST (SP) + POP <CR><LF> EQUIV 
1063 OO3542 1044O1 TYPE tS TYPE ACR AND LF 
1064 003544 OO3225 SCRLF 
1065 003546 105067 000130 CLRB © S$CHARCNT ; SLEAR CHARACTER COUNT 
1066 003552 000755 BR 2g ?GET NEXT CHARACTER 
1067 03554 004767 ooocsE cS: JSR PC §TYPEC :2G0 TYPE THIS CHARACTER 
1068 OO035EO 126726 000130 6g: CMPB os SF LLC, (SP)+ "15 IT TIME FOR FILLER CHARS. 
1069 003564 001350 BNE 2§ ne NO GO GET NEXT C 
1070 003566 016746 900120 MOV NULL, -(SP) :IGET # OF FILLER CHARS NEEDED 
1071 ? AND THE NULL CHAR. 
1072 003572 105366 ooooD! 73: DECB —-ALCSP) DOES A NULL NEED 10 BF TYPED? ; 
1073 003576 002770 BLT 6S "BR IF NO--GO POP THE iLL OFF OF STACK 
1074 003600 004767 900032 JSR PC. $TYPEC 'GO TYPE A NULL 
1075 003604 105367 oDgo72 DECB SCAARCNT +60 NOT COUNT AS A COUNT 
107 ada610 900770 BR LOOP 

1078 -HORIZONTAL TAB PROCESSOR 
1080 003612 112716 oog04C 9s: MOVB 8’. (SP) sREPLACE TAB WITH SPACE 
1081 003616 004767 Oo0014 93: JSR Pc, $TYPEC ‘TYPE A SPACE 
1082 003622 132767 OO0007 oDoDse2 BITB #7 SCHARCNT :IBRANCH IF NOT AT 
1083 003630 001372 BNE 95 “TAB STOP 
1084 003632 006726 TST (SP)+ ;;POP SPACE OFF STACK 
1085 003634 o00724 BR 2g !GET NEXT CHARACTER 
1086 003636 105777 ocooo4y STYPEC: TSTB  -JSTPS t:WAIT UNTIL PRINTER IS READY 
1087 003642 100375 BPL STYPEC 
1088 003644 116677 cOD002 oo0036 MOVB _2(SP) aSTPB LOAD CHAR TO BE TYPED INS DATA RES. 
1089 003652 122766 O00015 don002 CMPB s-#CR, 2t SP) :315 CHARACTER A CARRIAGE RETJRN? 
1090 003660 001003 BNE 1§ ?BRANCH IF NO 
1091 303662 105067 oocOo14 CLRB  SCHARCNT 1 YES -CLEAR CHARACTER COUNT 
1092 003666 000406 BR STYPEX STENT 
1033 003670 122766 oc0012 oDDD02 I$: CMPB RLF. (SP) ?!TS CHARACTER A LINE FEED? 
1094 003676 Ool402 BEQ $TYPEX : {BRANCH IF YES 1095 003700 105227 INCB. (PC) 4 ::COUNT THE CHARACTER 
1096 003702 od0060 SCHARCNT: WORD O '? CHARACTER COUNT STORAGE 
1097 003704 000207 STYPEX: RTS PC 
1099 003706 177564 $TPS: .WORD 177564 ;TTY PRINTER STATUS REG. ADDRESS 1106 003710 177566 $TPB: [WORD 177566 TTY PRINTER BUFFER REG. ADDRESS 
1i21 og371e aco SNULL: BYTE O iT BRIN NULL CHARACTER FOR FILLS 
1192 203713 oo2 SFILLS: .BYTE 2 SICONTAINS # OF FILLER CHARACTERS REGJIREC



J02 
y > 4-MAY-77 15:24 _PA pSRAND YPC eg 4k0964 e450 type RS UT ENE SEG S022 

1103 714 l FILLC: .BYT 2 »: INSERT FILL CHARS. AFTER @ “LINE FEED” 
1183 Beet atl STAPLE: BYTE 4 +i AEA TNL BATT ROLES FLAG (B pore YES; 
1105 -SBTTL APT COMMUNICATIONS ROUTINE 
1107 © RELRELSRE RARER EX RRS SERAS ESE SS EERE SESS E SERS EARREE LESS REL EERE EES 
1108 (03716 112767 000001 O0023 $ATY1: MOVB  4#1,SFFLG ::TO REPORT FATAL ERROR 
i109 603724 112767 000001 O00026 SATY3: MOVB  4#1'SMFLG ::T0 TYPE A MESSAGE 
1110 903732 O00403 BR satyc 
1111 093734 112767 000001 900220 SATYY: MOVB 4#1,SFFLG ::TO ONLY REPORT FATAL ERROR 
lll2 003742 SATYC: 
1113 003742 010046 MOV RO, -(SP) :;PUSH RO ON STACK 
1114 OC3744 O10146 MOV R1>-\ SP) =PUSH RI ON STACK 
1115 002746 105767 o00206 TSTB  —s- SMFLG SHOULD TYPE A MESSAGE? 
1116 0037S2 001450 BEQ S$ 7 OT: BR 
1117 003754 122767 o00001 175104 CMPB = SAPTENV,SENV —s ; ; OPERATING UNDER APT? 
1118 003762 00103} BNE 3$ -: IF NOT: BR . 
1119 003764 132767 oOO00100 175075 BITB § sAPTSPOOL,SENVM ::SHOULD SPOOL MESSAGES? 
1120 003772 001425 BEG 33 -: IF NOT: BR 
1121 003774 617630 oOD004 MOV J4(SP) RO ::GET MESSAGE ADOR. 
lige OO4000 O&2766 ocO0c00e ocoDDo4 ADD #2,4(SP) BUMP RETURN ADDR. 
1123 004006 005767 175034 1S: TST SMSGTYPE > SEE IF DONE W/ LAST XMISSION” 
1124 OONOl2 001375 BNE 1$ -:IF NOT: WAIT 
112eS OO4014 O10067 175042 MOV RO, SMSGAD -:PUT ADDR IN MAILBOX 
1126 OO4020 105720 23: TSTB. 3s (RO) + ::FIND END OF MESSAGE 
1127 OO40e2 001376 BNE 2s 
11°8 OO4024 166700 175032 SUB SMSGAD , RO ::SUB START OF MESSAGE 
1129 004030 cOb200 asR RO :;GET MESSAGE LNGTH IN WORDS 
1130 004032 010067 175026 MOV RO, SMSGLGT PUT LENGTH IN MAILBOX 
1131 QO4C26 012767 000004 175002 MOV #4’ SMSGTYPE :: TELL APT TO TAKE MSG. 
1132 OO4O44 000413 BR S$ 
! 33 QO4046 O17667 OOOD04 oo00Ib 3s: MOV a4(SP) 4S ::PUT MSG ADOR IN JSR LINKAGE 
1124 OO40S4 O62766 O00002 oogco4 ADD #2, 4(SP) UMP RETURN ADDRESS 
1135S OO4062 016746 173710 MOV 177776, -(SP) :;PUSH 127776 ON STACK 
1136 OO4OBE 004767 177332 JSR PC, $TYPE :;CALL TYPE MACRO 
1137 004072 OO0000 4g; WORD O 
1138 oo4a74 $5 
113 4074 105767 o00062 10$: TSTB ss SFFLLG :;SHOULD REPORT FATAL ERROR” 
1140 O04100 001416 BEQ 42s 3 UF NOT BR 
1141 004102 605767 174760 TST NV *: RUNNING UNDER APT? 
1142 004106 001413 BEQ 123 ::IF NOT: &R 
1143. 004110 005767 174732 118: TST SMSGTYPE ::FINISHED LAST MESSAGE? 1144 Q04114 001375 BNE 118 IF NOT: WAIT 
114S OO4116 017667 OCOD004 174724 MOV JY(SP),SFATAL  3:GET ERROR # 
1146 0041204 062766 o00002 dooDd4 ADD #2.4(SP) -- BUMP RETURN ADOR. 
1147 004132 005267 174710 INC SMSGTYPE :: TELL APT TO TAKE ERROR 
1148 004136 105067 O00020 12%: CLRB SFFLG CLEAR FATAL FLAG 
1149 004142 105067 9O090123 CLRB = SLFLG CLEAR LOG FLAG 
1150 OO4146 10S067 coo006 CLRB $MFLG ::CLEAR MESSAGE FLAG 
1151 OQ 4152 12601 MOV (SP)+,R1 ;:POP STACK INTO RI 1152 OO4154 612600 MOV (SP)+°RO *:POP STACK INTO RO 
1153 004156 000207 “EL RTS PC j sRETURN Lac 
tee BRI = Bae tere; Bye 8 ke 
1156 OO4162 ooo SFFLG: .BYTE 0 ::FATAL FLAG 
1157 004164 EVEN 
1158 p00200 APTSIZE=200
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004164 
004170 
004176 
004202 
po is0s 

64516 
004224 

boss34 
004236 
O"' "40 
C 14 
004246 
004252 
004256 
004262 
004266 
004270 

. Bo4875 
004276 
004300 

4304 
004306 
00431e 
004214 

000001 
000100 
000040 

017646 
116667 
112667 
062716 
OGO406 

767 
¢ 118287 

112767 
AstatH 
1044 

010546 
16704 
OS404 

062704 
110467 
116704 
016605 
005003 
006105 
i 0404 

610S 
006105 
006105 

Waste 
10$367 
100016 
042703 

oco000 
009001 
000207 
000002 

BBGRBE 
ooco00s 

000145 

000006 
000132 
000125 
000012 

000076 

177770 

000211 

at 
000154 

APTENV=001 
pear ean 
APTCSUP=04 
-SBTTL BINARY TO OCTAL (ASCII) AND TYPE 

5 AERA R EERE EEE EERE REE EEE E REALE ER SEER EERE EEE EERE EE ELE EE 
;4THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-CIGIT 
;#OCTAL (ASCII) NUMBER AND TYPE IT. 
¥$TYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 

;*CALL: 
: MOV NUM, - (SP) ;:;NUMBER TO BE TYPED 
.¥ TYPOS ;;CALL FOR TYPEOQUT 
3 -BYTE N ;:;N=1 TO & FOR NUMBER OF DIGITS TO TYPE 
:* -BYTE MM :;M=1 OR O 
:# ;;1=TYPE LEADING ZEROS 
2% ; ;O=SUPPRESS LEADING ZEROS 

;¥STYPOS OR STYPOC 

% 
*¥$TYPON--~-ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 

s*#CF'L: 
t# MOV NUM, - (SP) ;:NUMBER TO BE TYPED 
1% TYPON >:CALL FOR TYPEOUT 
7% 

: #STYPOC---ENTER HERE FOR TYPEQUT OF A 16 BIT NUMBER 
;* : 
x MOV NUM, - (SP) ::;NUMBER TO BE TYPED 
* TYPOC ::CALL FOR TYPEOUT 

STYPOS: MOV a(SP),-(SP) :;PICKUP THE MONE 
MOVE  1.SP),$OFILL -:LOAD ZERO FILL SWITCH 
MOVB (SP)+'SOMODE+1 ::NUMBER OF DIGITS TO TYPE 
ADD #2, (SP) -: ADJUST RETURN ADDRESS 

STYPOC MOV aT Sor T THE ZERO FILL SWITCH 
MOY 80° SOmObES 1 3 FOR SNC DIGITS 

$TYPON: MOVB = 8S, SOCNT -:SET THE ITERATION COUNT 
MoV R3)-(SP) i WE R3 
MOV Ry’ -( SP) ttSave RY 
MOV RS; -(S5P) : SAVE RS 
MOVE SOMODE+1, RM +;GET THE NUMBER OF DIGITS TO TYPE 

adD 86.24 ;;SUBTRAC, IT FOR MAX. ALLOWED 
MOVB = R4¥_ SOMODE -: SAVE IT FOR USE 
MOVB  SOFILL,RY -:GET THE ZERO FILL SWITCH 
MOV 12(SP).RS5 :;PICKUP_THE INPUT NUMBER 
CLR R3 ::CLEAR THE OUTPUT WORD 

13: ROL RS ; ;ROTATE NSB INTO "Cc" 

2s: OL ze PORN fire DIGIT 
ROL RS 
ROL RS 
MOV Rg. R3 ; 

2$ RGL R ;:GET LSB OF THIS DIGIT 
DECB  $OMODE :: TYPE THIS DIGIT? 
BPL 7§ ::BR IF NO 
BIC #177770,R3 ::GET RID OF JUNK 

SEG 0023



MACY 1 7 0 
veer Ves, 

poi3e3 

004410 

004412 
004420 
O4426 
04430 

004432 
004434 
0N4436 
Ou 4440 
004442 
OO4446 
0044Se 
004460 
004462 

OO44E4 

O04S26 

04708 
001403 

012737 
012737 
10046 
10146 

010246 
010346 
G10446 
010546 
017746 
010667 
012737 
000000 
000776 

Olc 37 
016706 
005067 
005267 
001375 
012677 
012605 
012604 
012603 
012602 
012601 
012600 

4Y-MAY-77 
1$:22 

000060 
000040 
000040 
004404 
000032 

o0c00e 

o04SS2 
000340 

174332 
900104 
OO4464 

004%SS2 
OCOG60 
000054 
oco0sc 

174264 

000004 

000024 
000026 

o0c0e4 

vo0de4 

15:24 PAGE 
LOe 

4 
BINARY 5 OCTAL (ASCII) AND TYPE 

6S: MOV 

8S: BYTE 

SOCNT: .BYTE 
SOFILL: .BYTE 
SOMODE: -WORD 0 
_SBTTL. POWER DOWN AND UP ROUTINES 

ug : TEST FOR 9 
RY *:SUPPRESS THIS 0? 
S$ --BR IF YES 
RY ::DON’T SUPPRESS ANYMORE 0°S 
#°0,R3 "MAKE THIS DIGIT ASCII 
#’ | R3 MAKE ASCII IF NOT ALREADY 
R38 ::SAVE FOR TYPING 

g ::G0 TYPE THIS DIGIT 
SOCNT COUNT BY 1 
25 -:BR IF MORE TO DO 
65 ::BR IF DONE 
RY :: INSURE LAST DIGIT ISN'T A BLANK 
2S :1G0 DO THE LAST DIGIT 
(SP)+,RS RESTORE RS 
(SP)+/R4 ::RESTORE RY 
(SP)+°R3 RESTORE R3 
2(SP)4SP) -:SET THE STACK FOR RETURNING 
(SP)+! (SP) 

; ;RETURN 
0 ::STORAGE FOR ASCII DIGIT 
0 : TERMINATOR FOR T 2E ROUTINE 
6 :OCTAL DIGIT COUNTER 
0 :: ZERO FILL SWITCH 

;:NUMBER OF DIGITS TO TYPE 

5s REGRERERRE ERASE SERA ERA AS EAR ERA ERE RARER LAE REAL HS EERE TLE S ERAS 
’ 
. 

$PWRON: STLLUP JSPWRVEC ;;SET FOR FAST UP 
MOV #340, J8PWRVEC+2 ;:PRIO:7 
MOV RO, -(SP) js BUSH RO ON STACK 
MOV R1’~(5P) PUSH RI ON STACK 
MOV R2,-(SP) PUSH R2 ON STACK 
MOV R3,-(SP) PUSH R3 ON STACK 
MOV RY? -(SP) : PUSH R4 ON STACK 
MOV RS; -(SP) ::PUSH RS ON STACK 
MOV JSWR,-(SP) >:PUSH aSWR ON STACY 
MOV SP, SSAVRE . SP 
NOV #SPWRUP, JHPWRVEC';;SET UP VECTOR 

BR .7e ;;HANG UP 

os REEL LEER ERE EER EERE RE RES SRE REE ESERE ELE RR EREAA ERA REE AE REEL AY 

“POWER UP ROUTINE 
$PLIRUP: MOV 

1§: INC 

#SILLUP, O#PWRVEC ;-SET FOR FAST DGWN 
SSAVRE, SP »:GET SP 
$SAVRE ::WAIT LOOP FOR THE TTY 
$SAVRE :WAIT FOR THE INC 
1§ ::0F WORD 
(SP)+, aSWR POP STACK INTO aSWR 
(SP)+°RS >:POP STACK INTO RS 
(SP )+;R4 ::POP STACK INTO RY 
(SP)+/R3 POP STACK INTO R3 
(SP)+:R2 ::POP STACK INTO Re 
(SP)+;R] ::POP STACK INTO RI 
(SP )+,RO ::POP STACK INTO RC 

SEQ 0024
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Besete 815535 B8dS46 SHBBEE 
OO4S4Y 
OO4S46 
0045S0 
004SS2 
oo4SS4 
O04SS6 
004560 
O04S66 

004S70 
004572 
004576 
004690 
004602 
004604 
004610 

004612 
OO4614 
004622 

oc4624 
OO4626 
004630 
004632 
004634 

004636 
O0464u 
004642 

OO4644 
OO4YE4E 
OO46S50 
O046S2 

194401 
004560 
000002 
000000 
000776 
O00000 
o0Sois 
000122 

010046 
016600 
005740 
111000 
006300 
016000 
000200 

O11646 
C16666 
o0009e 

OO4612 
003424 
004?10 
004164 
004224 

002640 
002760 
003264 

177777 
000571 
000457 
000243 

047520 

o0000e 

004624 

o00C04 

C425e7 

oocode 

MOe 

tl V eacHPuN ppapeeye’. Rod. yp THE POWER DOWN VECTCR 

TYPE ; REPORT THE POWER FAILURE 
SPWRMG: gi@RO SPOWER ;;POWER FAIL MESSAGE POINTER 

SILLUP: HALT ; THE POWER UP SEQUENCE WAS STARTED 
BR .7e BEFORE THE POWER DOWN WAS COMPLETE 

$SAVRE: 0 eb THE SP HERE 
SPOWER: .ASCIZ «15><12>"POWER™ 

. EVEN 
.SBTTL TRAP DECODER 

5 HEE SSIES HEHE MSE AEE SESE SE SE AE EERE SE EE EEE EEE 
THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP” INSTRUCTION 
:#AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS 
;#0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 
:*#GO TO THAT ROUTINE. 

STRAP: MOV RO, -(SP) SAVE RO 
MOV 2($P),RO ieer TRAP ADDRESS 
TST -(RO)’ i BACKU UP BY 2 
MOVB (RO) ,RO *GET RIGHT BYTE OF TRAP 
ASL RO ::POSITION FOR INDEXING 
MOV $TRPAD(RO),RO ::INDEX TO TABLE ‘ 
RTS RO iin TG ROUTINE 

3; HIS IS USE TO HANDLE THE "GETPRI” MACRO 

STRAP2: MOV (SP) ,-(SP) sMOVE THE PC DOWN 
MOV 4(SP},2(SP)  EMOVE THE PSW DOWN 
RTI ;;RESTORE THE PSW 

-SBTTL TRAP TABLE 

;*THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED 
S#BY THE "TRAP" INSTRUCTION. 

; ROUTINE 

STRPAD: .WORD STRAP2 
$TYPE +;CALL=TYPE TRAP+1(1C #40!) TTY TYPEOUT ROUTINE 
STYPOC ::CALL=TYPOC  TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING ZERCS) 
$TYPOS ;:CALL=TYPOS | TRAP+3(104403) TYPE OCTAL NUMBER (NO LEADING ZEROS) 
STYPON arcs TYPON - TRAP#4¢ 104404) TYPE OCTAL NUMBER (AS PER LAST CALL) 

SROCHR ;;CALL=ROCHR TRAP+S5( 104405) TTY TYPEIN CHARACTER ROUTINE 
SROLIN ;;CALL=RDLIN TRAP+6( 104406) TTY TYPEIN STRING ROUTINE 
SRDOCT  CALL= RDOCT TRAP+7(104407) READ AN OCTAL NUMBER FROM TTY 

TXCRC: - 
S71 ;M9301 - YA VERSION 
4S7 "M9301 - YB VERSION 
243 7M9301 - YC VERSION 

SEG 0025



sy oi 
{88 

MACY11_27( 1006) eu- -MAY-77 

es 4 

004662 

BBseee 
004670 
004672 
004674 
004676 
004700 
004702 
004704 
004706 
004710 

004712 
004714 
004716 
004721) 
004722 
004724 
004726 
004730 
004732 
004734 
004736 
004740 
004742 
GO4Y744 
004746 
004750 
904752 
004754 
004756 
004760 

004762 
004764 
004766 
004770 

005026 

e4-MAY- 

a 
00013¢e 

Bb8843 
000536 
0007S2 
000633 
177777 
177777 
177777 
17777 
177777 
177777 

17777- 
133726 
017563 
141744 
047613 
114175 
146126 
432161 
143466 
036104 
125411 
066246 
132367 
177777 
177777 
1772777 
177777 
177777 
177777 
177777 

177777 
001000 
001000 
001000 

177777 
177777 

7 1S:2 ce 

15:24 PAGE 26 
TRAP TABLE 

TXLPC: 

TOLNI: 

uabe4s 

NOe2 

iMeay 
M7942 

ay 
:M9301 
:M930] 
M9301 

:M9301 

YA‘ PB eG ayvERSION 

- YB cron 
YD VER 

- a HOR TK YK) VERSION 

- ay VERSION 
YE VERSION 
YJ VERSION 

YA VERSION 
YB VERSION 
YC VERSION 
YACOR YC) VERSION 
YF VERSION 
YB VERSION 

- YO VERSION 
-_YH(OR YK) VERSION 
VERSION 
- YH VERSION 
- YE VERSION 

YJ VERSION 

- YA VERSION 
- YB VERISION 
- YC VERSION 
- YACOR YC) VERSION 
- YF VERSION 
- YB VERSION 
- VD VERSION 
- YH(OR YK) VERSION 
VERSION 
- YH VERSION 
- YE VERSION 
- YJ VERSION 

SEG 0026



RIN. (MROV11 27.1006) 24-MRAY-77 15:24 PAGE 27 
conaRD Pl) OY-MAY-TT 15:22 TRAP TRALS 

1383 
1384 O0S030 177777 TRMSAL: -1 
138S Q0S032 173000 173000 :M9301 - YA VERSION 
1386 O0SO34 173000 173000 M9301 - YB VERSION 
1387 O0S036 173000 173000 3™9301 - YC VERSION 
1388 OOSO4O0 173000 173000 sMS400 - YACOR YC) VERSION 
1389 OOSO4e 17 173000 :M9301 - YF VERSION 
1390 OoOSO44 170000 170000 >M794e - YB VERSION 
1391 OOSON6 173000 173000 >M9301 - YD VERSION 
13Se O90S0S0 173000 173000 sMS400 - YH(OR YK) VERSION 
1393 O0S0Se 163000 163000 39311 VERSION 
2304 OOSOSY 173000 173006 3M9301 - YH VERSION 
1395 00S0S6 173000 173000 7M9301 - YE VERSION 
1396 O0S060 173000 173000 >™9301 - YJ VERSION 
1397 OOSO0Ge 177777 -! 
1398 OOSO68 177777 -1 
1399 OOSO6& 177777 -! 
1400 O0S070 177777 -! 
1901 OOSO72 177777 =] 
ide 00S074 = 177777 -} 

1804 =00S078 177777 TOLNe: -1l 
14S) «6005100 001000 1000 3§9301 - YA VERSION 
1406 ©0S10e 001000 1000 349301 - YB VERSION 
1497 905104 001000 1000 >M9301 - YC VERSION 
i 005106 0019000 1020 sMS9400 ~YA(OR YC) VERSION 
1409 005110 001000 1000 ;49301 -YF VERSION 
1410 OOSlle 0 :M7942 - YB VERSION 
2411 005114 001900 1000 M9301 - YD VERSION 
l41le G0S116 001000 1000 sM94O0 - YH(OR YK) VERSION 
1413 005120 001000 1000 M9311 VERSION 
1414 QO0Sle2 O0C7E4 764 =M9301 - YH VERSION 
1415 0051e4% 901000 1000 :M9301 - YE VERSION 
1416 00S1e6 001000 1000 M9301 - YJ VERSION 
1417 005130 177777 -1 
1418 OOSi32 177777 -1 
1419 005134 177777 -1 
1420 00S136 177777 -1 
142] QOS14O 177777 -1 
1455 005142 177777 -1 

1424 OOS144 177777 TRMSAe: -1 . 
142S 005146 165000 165000 M9301 - YA VERSION 
1426 0051SO0 165000 165000 :M9301 - YB VERSION 
1427 00S1Se 165000 165000 M9301 - YC VERSION 
1428 O00S1S4¥ 165000 165000 sMS9400 - YACOR YC) VERSION 
1429 005156 165000 165000 7M9301 - YF VERSION 
130 005160 00 347942 - YB VERSION 
1 
1432 O0Sibe 165000 165000 349301 - YD VERSION 
1433 O0Si64 165000 165000 sM9400 - YH(OR YK) VERSION 
1434 005166 166000 . 166000 749311 VERSION 
1435 005170 165000 16£900 3M9301 - YH VERSION 
2436 005172 165000 165050 9301 - YE VERSION 
1437 GOEi74% 165000 165090 =M9301 - YJ VERSION 
292E «20S:7&6 177777 -}



.MAIN. MACYI1 27: 1006) 
24-NAY-77 DoMGRD.P11 

az
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Ba

in
 

SREB
 

AS
 

ce 

O4-MAY-77 15:24 PAGE 28 
18:22 TRAP TABLE 

-1 
“1 
=) 
-1 
-1 

TMSG: -1 
MSG1 
™SGe 
MSG3 
MSGY 
MSGS 
MSG6 
MSG7 
MSG10 
NSG11 
MSGle 
MSG13 
MSG14 
1 
-1 
-i 
1 
-] 
-1 

030122 Oe011¢ TITL: ASCIZ 
0S2123 000 
OSe0le O0S0131 GETCRC: .ASCIZ 
051103 0620103 
0S2S14 035105 

OSe0le 050131 GETLPC: .ASCIZ 
050114 020103 
oss 035105 

O4¥e412 O50130 EXCRMG: .ASCIZ 
O4¥eSe4 020104 
020103 020075 

OY¥e412 050130 EXLPNG: .ASCIZ 
O4¥eSe4 = 020104 
020103 020075 

047503 050115 ACCRMG: .ASCIZ 
O4210S 041440 
036440 020040 

O41412 O46517 ACLPMG: .ASCIZ 
4 020104 

020103 029075 

O¥e4le O42116 ECTS: ASCIZ 
cece 042e5e4 

;M7942 - YB VERSION 

;M9301 - YH VERSION 
M9301 - YE VERSION 
;M9301 - YJ VERSION 

(15><12>/ROM TEST/ 

«15><12)>“TYPE CRC VALUE: 

(15)<12>/TYPE LPC VALUE: / 

1 ~
 (1$>< 12> “EXPECTED CRC 

<15>«12><12)> “EXPECTED LPC = 

“ (15><12>/COMPUTED CRC 

«15\<32>-COMPUTED LPC 

©18><127¢12>/7END OF TEST- 

SEG 2026



24-MAY-77 15:24 PAGE 29 
1$:22 TRAP TABLE SEG 0029 

SAl: -ASCIZ =<15)¢12>/TYPE STARTING ADDR. OF 1ST ROM ADDR. SPPCE: / 

“a
 

MAIN. MACYII 2 
DOMGAD.P11 e4- 

1499S 005477 

1497 00SS12 

( —
 

Bs
a 

20
7R
27
R 

Ba
ke
et
ae
 

5 
& 

B
P
R
 

a 
ei
an
ha
s 

Re
in
e 

po
o 

co
ro
 

RA
 

PRE
ERR

 
Su
ER
EE
SS
 

: : 
0S0i31 SAe: -ASCIZ =«<15><12>/TYPE STARTING ADOR. OF 2ND ROM ADOR. SPACE: / R if 3 a a Bo 

Ba
e 

2?
 

ah
aa

s 
BE
EB
E 

at
e 

FI
RB
 

Hs} 252
 

g 8 wR im ® 
SIZE1: .ASCIZ <¢15><12>/TYPE LENGTH (BYTES) OF 1ST ROM ADDR. SPACE: 

Da
e 

da
e 

fm
s 

fea
t 

pu
e 

pm
e 

U
N
N
E
W
T
—
©
 

—
—
O
 

BR
S R ~
 g Oo
 

~
 

Ww
W 

_—
 

i ; £2 z 

ni 

PR
ER
EE
R 

at
e RR at eR Shy

 

6 2 R 8 = 

SIZEe: .ASCIZ <15><le’-TYPE LENGTH (BYTES) OF @ND ROM ADDR. SPACE: f f 

Fa
 g 5 

R m Pm 

R2
28
 

aR
eh

 

BR
eR
 

BO
NE

 
T
R
 

RE
RZ

 

o
b
 

U
l
 

Oo
 

b
o
 © wn
 

—
 a fh Oo
 

Oo
 

£
 

Oo
 

ss
 
tt
ti
tt
 

RR
S 

RR
R 2R

2 
8 

> .ASCIZ §=<1S><1l2> 
S3e 00600e d20040 000 SPe: -ASCIC ¢ 
es3 006005 O15 OWO4l2 O421L4 TYPHOR: .ASCIZ <15><12>/ADDRESS CATA © 

006034 
1538 06042 020072 000040 COLON: .ASCIZ 

OO604%6 OOSO!S O4712eS 047113 AUTERM: .ASCIZ 
1S4Q O060S4 053517 O20116 047515 

006062 052504 042514 000040 

i543 006070 605015 024515 030063 MSG1: .ASCIZ <«15><«le> ‘M9301 - YA/ 

ve / 

¢15><12> “UNKNOWN MODULE / 

1544 006076 020061 Oc205S 040531 
154S 006104 000 
1S46 O0€10S O1S O46412 03147) MSGe: .ASCIZ «15><12>/M9301 - YB’ 
147 O061i2e O30460 O26440 OS4440 
1548 O06leC 020102 
1549 O06lee 005015 034515 930063 mMSS3: .ASCIZ «15><12>/M9301 - YC~ 
3550 006120 020061 22005€ 041531



-MAIN. 
a7 
ba 

MACY 11 
MQAD.P11 

006322 
906330 

2; 11006) 
C4-MAY-77 

900 
ocoo0! 

e4-MAY-77 
1S:22 

046412 
026440 
041531 
046412 
026440 

033515 
020055 

O46412 
026440 

034515 
Oe00S5 
0201ee 

034515 

034515 
020055 

046412 
O2E440 

034515 
Oeco0ss 

032071 

032071 
041131 

031471 
OS4440 

030064 
044131 
045531 

030463 

030063 
044131 

031471 
OS4440 

030063 
045131 

1S:24 PAGE 30 
TRAP TABLE 

‘SG4: ASCIZ 

MSGS: ASCIZ 

MSGE: ASCIZ 

MSG?: ASCIZ 

MSG10: .ASCIZ 

MSG11: .ASCIZ 
MSGie: .ASCIZ 

MSG13: .ASCIZ 

MSG14: .ASCIZ 

END 

E03 

¢15> «12> “M9400 

«15)<12>/9301 

€15><12>/M7942 

€15>¢12> M9301 

€15>< 12> “M9400 

€15><12)/M9311/ 

€15>¢12>/M9301 - 

€15><12>/M9301 - 

¢15><12>/M9301 - 

YA, YC’ 

YF/ 

YB/ 

YD’ 

YHCOR YK)/ 

YH/ 

YE/ 

YJ/ 

SEG 0030



FQ3 -MAIN. MACY11 27.1008) 24=MAY-77 15:24 PAGE 3e ; BEMONO.PIT’  ae-nAVOR? 18 cae CRoSe REFERENCE TABLE -- USER SYMBOLS SEQ 0031 
ABASE = 000000 559 
ACCRMG 005412 63714848 ACDWI = 000000 55 ACDW2 = 000000 Bs ACLPNG 005435 rie 14a 
AcrcRe Obl0ee Sige coot BSB THe 1 & # (7 ACTLPC 001024 sooe «= bbe 708s 718 S795—Sts«2 ADDWO = COOB00 559 ADDWI = O00000 359 ADDWIO= ODg000 559 ADOWI1= 000000 559 
aDDW12= 559 
ADDWI3= OD0000 559 
ADDWI4= 000000 B54 
ACDWIS= 000000 559 ADOW2 = 900000 St) ADDWS = 000000 559 ADDWH = 000000 ge ADOWS = 000000 s5 AODWS = 000000 559 ADDW? = OO0000 354 ADDWB = O000C0 55 ApDWS = 000000 a5 ADEVCT= do0000 559 SES ADEVM = 00000 559 RENV = OCOOO0 559 «S70 AENVM = 000000 St ey AFATAL= 000000 Bq Bb AMAORI= 000000 559 AMADRS= 0000 359 AMADRS= 000006 Baq AMADR4= 000000 869 AMAKS1= 000000 a5 AMANs2= 00000 B59 AMANSS= 000000 559 AMANSY= OOCOOC 859 AMSGAD= 000000 St AMSGLG= 000000 sss AMSGTY= O00000 559 Bb AMTYP1= 000000 559 ANTYP2= 00000 554 AMTYP3= Q00000 359 @MTYPH= 00000 Bg APASS = 000000 i APRIOR= 0C0000 559 APTCSU= 000040 1050 «11618 APTENV= 000001 1043 T1I7 1159s APTSIZ= 000200 611 11588 APTSPO= 000100 1045 «11191608 ASWREG= 000000 ssa 572 ATESTN= OOOOOO Ss AUNIT = OOOOOD st et BISWR = OO0COO Begs ALTACT 002522 bee 838s 
ROTERM COED4E 8SS 15398
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M
D
 

Od
 

4 
4 

4 
dD
 

4-
4 

4 
4b
 

8-
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0 
0 

4
 

4 
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W
E
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H
t
 
H
t
 

t
t
 

t
t
 

4
 

TD
 
N
I
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U
N
E
 

G
P
U
 
b
b
 
b
e
 

be
 

oe
 

000174 

mACY 11 27 4008) 
pombad. PL O4-MHY =. 

4Y-MQY-77 
£733 

842 8S48 
8408 B44 
847% 8498 
B46 8508 
ss9 
Ss9 
4758 
46S8 47S 
4648 474 
4638 473 
4628 472 
4618 471 
4608 470 
4698 469 
4588 46 
4578 46 
4568 466 
474» 
4oS8 
4yS4g 
4$38 
4S28 
4S 18 
4S08 
4738 
4728 
471% 
4708 
4698 
468% 
4678 
466% 
4YBoe 
82e 827 
632 634 
669 6768 
678 687 
690 703 
709 7el 
763 7658 
7748 780 
775 7778 
784 7868 
7418 747 
7558 
7S2 7618 
743 7488 
831 15388 
3908 1089 
671 679 
3318 1060 
5138 628% 
o1Ss 6304 
397% 599 
Sils 599% 
4988 607 

15:24 AGE 33 
CROSS REFERENCE TABLE -- USER SYMBOLS 

6638 

GQ03 

808 
813 

SEQ 0032



sHaRe etieY! 26 2AANOS 
1 OSWR = 177570 

EMTVEC= OCO0030 
ENDOT Q02446 
EOTST  Q0S460 
ERRVEC= 000004 
EXCRC OO1016 
EXCRNG 005343 
EXLPC 001020 
EXLPNG 005366 
GETCRC 005273 
GETIN 001370 
GETLPC 005317 
sET2 001440 
GNS = ¥¥EEK% 
GOAGIN 002070 
HT = 000011 
IOTVEC= 000020 
LF = 0000le 
LPC 002344 
LPC1 0023S2 
PC2 CGG2366 
“S61 006070 
MSG1O 006226 
MSG11 QO062S2 
MSGle QO062b2 
MSG13 006277 
MSG14 =: 006314 
MSGe 006105 
MSG3 006 1e2 
MSG4 006137 
MSGS 006157 
MSG6 006174 
MSG7 006e11 
PARCNT 001026 
PARITY O0e24e 
PIRG = 177772 
PIRQVE= 000240 
PRO = 000080 
PR! = 000040 
PRE = 000106 
PR2 = 000140 
PRY = 000200 
PRS == 000240 
PRE = 000300 
PF7 = 000340 
PS = 177776 
PSW 3 = 177776 
PWRVEC= 000024 
ROCHR = LO44OS 
ROLIN = 104406 
ROOCT = 104407 
RESTRT 001274 
RESVEC= 000019 
RCMSAL 001004 
FoMSAe 001010 
CAL 605477 

6230-77 

648 

393 

592 
13198 
13208 
645 
6208 

629# 
6314 

14958 

15:24 P 
HO3 

dros REFERENCE TABLE -~ USER SYMBOLS 

14928 
597s 
642% 

646% 

1314 

1039 

1099 
7958 

776% 

S068 

593# 

649 
738 

650# 
€S8# 

608% 
689 694 

708 7le 

1315 1316 

783 

1e43# led4s 

653 657 

670 672 
676 680 

8S0# 

BSi# 

1319 1320 

1253% 1259s 

661 13218 

907 
8le 

1321 

levis levee



103 
i CY11 27.190 -NAY-77 : G 

ooRaYe ph OT seca Ae ohe i613" 1 edna he PPRENCE TABLE -- USER SYMBOLS SEG 2034 

SAe2 oosss? 656 1504s 
SIZEl 005637 6Se 1Si3e 
SIZEe 005717 660 1S2e8 
SPe 006002 835 15328 
STACK = 001100 3838 
START 001076 S0e S04 584s 
STKLMT= 177774 3948 
STe 001320 6eS8 
SWR 001000 S108 S98# 600 606# 613% bee 623 1eS} 1264% 
SWREG 000176 4998 £06 bec 
SWO = 000001 4478 
SWOO = 000001 4378 447 
SWOl = Q0000e2 4368 446 
SWOe = OO0004 4358 44S 
SWO3 = 090010 4348 YY 
SWO4Y = 000020 4338 443 
SWOS = O00040 4328 WYO 
SwO& = 000100 431% YY] 
SWO? = Ondecd 43C8 44 
SWO8 = 000400 498 439 
£409 = 001000 4°88 438 
SW1 = 000002 446 g 
SWid = 002000 427% 
SWil = 004000 4Obs 
Swie = 010900 4oS# 
SWi3 = 020000 4OUs 
SW14 = 040000 4238 
SWiS = 100000 4YOos 
SWe = Q00004 4Y4S g 
SW3 = 000010 YY g 
SWY = 000020 4H438 
SWS = 000040 4Y4O¢ 
SW6 = 000100 4418 
SW? = = 900200 4408 
SWB = 000400 439% 
Sw9 = = 001000 4388 
TBITVE= 000014 4808 
TOLNI 004762 628 13648 
TOLNe OQCS076 630 140448 
TITL L0S260 618 14668 
TKVEC = 000060 4878 
TMSG 00S2le2 841 847 144S% 
TPVEC = Q00064 4888 
TRAPVE= 000034 4868 S078 S90# S91* 
TRMSAl 00S030 629 13848 
TRMSAe OOSL44 631 14e4s 
TRIVEC= 000014 4818 
TXCRC OO464Y 627 843 8S0 13238 
TXLPC = O07 Le 626 851 13438 
TYP O024S4 811 816 Beles . . - 
TYPE = 10440) 617 639 643 647 651 6SS 659 6S5e 696 710 we reg 89S 

817 821 826 830 834 848 gS4 918 924 329 333 938 939 

TYPHOR OO&U0S 806 15338 
TYPOC = :044Q2 £95 693 713 717 829 933 13148 
TYPON = 104404 13168



berat8 
001932 
HERERE 

KEEES 
HEEREK 
003235 
003230 
001074 
003225 

003713 
REEEEE 

00103e 
003422 

BB 323 
00“161 
001046 
001034 
004160 
003253 
001062 
001064 
001046 
00324e 
003712 
004406 
004410 
001054 
001040 
OO4SE0 
OO441e 
OO4S46 
OO44E4 

“nAPeRs 
J03 

j4sbAv-77 15:24, PAG 
CROSS REFERENCE TABLE -- USER SYMBOLS 

13158 
Sis 4«0sS03® «= S22eSts«éP? 663 
ED 

Bete BS 
825 8328 
B23 8268 , 
; 7888 
Sige cae See 75 "bbe = 767% =o 79R 770 789 

543 S498 
11391154 
1110 = Illes 
11088 
1048 =-:11098 
lllis 
1065* 1075* 1082 1991% 10968 
1319 
cag 
3628 
933 9618 
S748 
938 9598 1020 1064 41105 
S6Se 
ef, bhe = 28h ABBR BAS TPs 
S698 
SSS S818 
S628 584% 704% 722k 956% L14S% 
1108 JLll1# 1139 1148 11568 
1068 11038 
11028 
1318 
SSO# 

SS1 55S 5608 610 1043 
cSls 

1109% {11S 1150% 1154s 
36S 
S67#@ 1licS* 1128 
5688 1130% 
abi 4 Sess 705% 723% 8S7* lle3 1131*% 1143 1147s 

r} 
1070 idls 

1189% 1193% 1198 le0l# ielee 12388 

$538 
1274 12798 
$32 12438 =61271 

12748 
1283 12598 

7904 7914 792 

SEG 0035 

7354



KOS 
oBAAND pTT** 11 267449082 pg a0Y-?? 151 et ERS R FERENCE TABLE -- USER SYMBOLS 

SQUES 003224 941 gss8e 1017 1020 1105 
SROCHR 002640 8788 1319 
SRODEC= xeeeee U 132e 

DLIN 002760 906% 1320 
RDOCT 003264 9818 3el 

$ROSZ = OCO010 8998 
G$ROA = ReEEEE U 1322 
SSAVRE= ##eeee U 1322 . 
SSAVR& OO4SSE leSex = 1260 12e61% leb2e i1e78s . 
SSETUP= 000014 SOts 589 590 392 534 867 96: 
$STUP = 177777 5008 
$SVPC = 001032 S283 $33 
SSWR = 000000 3798 = §=1275 
$SWREG 001070 $728 613 
STESTN O010Se S638 S86* 
STKB 002636 8648 882 888 
$TKS 002634 8638 880 886 
STPB 003710 1088* 11008 
$TPFLG 003715 1037 11048 
$TPS 003706 1086 10998 
§$TRAP_ 004570 $90 12908 
STRAPe OO4bie 13018 13le 
$TRP = 000010 13058 «613148 13!5e 13168 13178 1319 13208 
$TRFAD poieed 1633, 13les 

TTYIN ise 14 a6 909 921 939 953 9578 
STYPBN= #eeeH% U 1317 
STYPDS= x#eeRe U 1317 
STYPE  OQ034e4 10378 1136 1305 1313 
STYPEC 003636 1067 1074 1081 10868 1087 
STYPEX 003704 1092 1094 10978 
$TYPOC 04210 11928 = 1314 
STYPON OQO4ee4 119] 11948 =1316 
STYPOS 004164 11878 =619315 
SUNIT 001060 S668 
SUNTTM O01042 Ssh 
SUSWR 001072 S738 
SOFILL 004407 1163# 1192% 1202 12378 
. = 006331 4908 4938 4978 S008 S098 528 5298 

863 864 9S78 958 989 960 967 
1104 11905 11578 1255 le77 

~SASTAS setene J 1109 lille 
.§X = 001032 5398 544 

13218 

S3ls 
1020 

13228 

5338 
1099 

$39 
4100 

S408 
1101 

S428 
1102 

SEQ 0036 

S448 
1103



pod. eS 28 MAYER 
COMMEN 4908 

ERPOR 3848 
ESCAPE 4908 
GE TPRI 4908 
GETSWR 4908 

af 4908 
NEWTST 4908 

3798 4908 
PUSH 3798 4908 
REPORT 4908 
SCOPE 3858 
SETPRI 4908 

SKIP 4908 
SLASH 4908 
SPACE 4908 
STARS 3798 4908 

“$TYPE 3798 = 1020 
-STYPC 3798 ~=1i6e 

. ABS. 00633! 000 

ERSORS DETECTED: 0 

LOS 
CROSS RePeRENCE TABLE -- MACRO NAMES 

4Y-MAY-77 15:24 PAG 
1$:22 

1009 1151 1152 1264 1265 
983 lle 1114 1135 1245 1251 

a 

1315 1316 1319 1320 1321 
587 

S26 536 538 S45 558 862 870 899 

1315 1316 1319 1320 1321 

CEFAULT GLOBALS GENERATED: 0 

CZM9AD. BIN, OZ2MSAD.LST/ CRF /“SOL/NL: TOC=OZM9AC.P1! 

969 1022 1107 1164 

SEQ 0037 

1241



MO3 
nSARNy pACY! 287K A00G3 BNSYRY-77 IS: ed. ERC R AP EeNCE TABLE -- MACRO NAMES SEO 9038 
RUN-TIME: 11 4 .S SECONDS 
RUN-TIME RATIO: 632/16=38.6 
CORE USEC: 20K (40 PAGES?



NO3


