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IDENTI. TCATION 

PROC JCT CfLOE: AC~E-57E-MC 

PRODUCT NAME: CZMOBEC M9312/1144 UBI BOOT 

DATE: JANUARY, 1982 

MAINTAINER: DIAGNOSTIC ENGINEERING 

THE INFORMATIO®N IN THIS DOCUMENT <5 SUBJECT TO 
CHANGE WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED 
AS A COMMITMENT BY DITITAL EQUIPMENT CORPORATION. 
DIGITAL EQUIPMENT CORPORATION ASSUMES NO 
RESPONSIBILITY FOR_ANY ERRORS T MAY APPEAR IN 
THIS DOCUMENT. THE SOFTUARE DESCKIBED IN THIS 
DOCUMENT IS FURNISHED UNDER A LICENSE AND MAY ONLY 
BE SUED OR COPIED IN ACCORDANCE WITH THE TERMS OF 
SUCA LICENSE. 

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

COPYRIGHT (C) 1979,1982 BY DIGITAL ECUIPEMNT 
CORPORATION 

SEQUENCE 1 
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42 
42 HISTORY SECTION 
a4 

65 PBRDAC WAS RELEASED MARCH, 1978. 
46 PBRDBO WAS RE.EASED JUNE, 1978. 
47 PBRD440 WAS RELEASED JANUARY, 1979 
48 CZM9BDO WAS RELEASED OCTOBER 1979 
“3 CZM9BEO WAS ““LEASED JANUARY, 1282 

$3 REVISION B WAS CREATED TG PRCVIDE THE FOi OWING ENHANCEMENTS: 

5% 1. PROPERLY CHECK THE BOOT ROM'S ALPHABETIC SEQUENCE AND, 
Sy IF NOT IN CORRECT S©QUENCE, PRINT THE CORRECT SEQUERCE AS 
55 AN ERROR MESSAGE. ALSO CHECK FOR NO HOLES AND CHECK 
So FOR ROM Im SOCKET #2 IF 11/60 AND ONLY ONE ROM EXISTS, 
7 ELSE PRINT THE CORRECT SEQUENCE. 

Ww
 

wv
 

N
 - THE DIAGNOSTIC CANNOT DETERMINE THE DEVICE CODE FOR A 

CONTINUATION ROM. THEREFORE, CONTINUATION ROMS ARE TREATED 
AS EXTENSIONS OF THE PRECEEDING DEVICE CODE ROM. ILLEGAL 
PLACEMENT OF CONTINUATION ROMS ARE REPORTED IN ERROR 
MESSAGES. A DUPLICATE DEVICE ROM IS ALSO REPORTED IN 
AN ERROR MESSAGE. 

COMMENT FIELDS BEGINNING WITH THE CHARACTERS *'; 
IDENTIFY ALL LINES ADDED OR MODIFIED BY REV a0. 

REVISION C WAS CREATED TO PROVIDE THE FOLLOWING ENHANCEMENTS: 

1. TO UPDATE THE DIAGNOSTIC BASED ON FAULT INSERTION OF 
THE M9312 MODULE. 

TO ADD A ° NO ROMS FOUND ° MESSAGE. 

TO Size FOR A FALSE ERROR CAUSED BY A_REAL pe AACURE ft) 
FIND THE POWER FAIL VECTOR WHEN ONLY THE C OM IS 
PRESENT. THIS SHOULD NOT BE TREATED AS A FATAL ERROR 
(WHICH TT WAS IN REV. B). PREVIOULY, APT WOULD NOT RUN 
IN PRINTING MODE DIS’SLED DUE TO THIS ERROR. 

COMMENT FIELDS BEGINNING WITH THE CHARATERS 
IDENTIFY ALL LINES ADDED Ga MODIFIED BY Rev.” 7 

REVISION C YAS CREATED TO ACCOMODATE TESTING OF 11/44 UBI_ MGDULE. 
THE UBI MODULE HAS LCSIC WHICK IS FUNCTIONALLY EQUIVALENT TO THE M9312. 

- SINCE THE abigewosric CALLS OUT E NUMBERS REFERENCING THE 
OOTST 1 T DIAGNOSTIC ROM IC°S, USE A 

INSTRUCTION TO DETERMINE IF CPU IS 11/44. IF it is 
THEN USE SET OF E NUMBERS CONSISTENT WITH UBI MODULE. 

COMMENT FIELDS BEGINNING WITH THE CHARACTERS °';*s 
IDENTIFY ALL LINES ADDED OR MODIFIED BY REV. DO. 

REVISION E WAS CREATED TO ACCOMODATE TESTING GF 11/24 WITH BOOT ROMS ON EITHER 
THE MAP MODULE OR THE CPU MODULE. ALSO, CORRECTIONS WERE MADE TO SOME OF THE S
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MES SAGE, PRONTO an WHEN RUN ON AN 11/24. IT ALSO CORRECTED CODING ERRORS IN THE 
:** CUBROUTINES. USED WHEN IN APT MODE WHEN BIT 7 OF SENVM 

IS SET (THE 200 BID, ATTENTION: PROPER SETUP OF THE APT TABLES IS NECESSARY 
TO RUN IN THAT MGDE. SEE SECTION UNDER APT (4.33. WHILE RUNNING WITH 4 ROMS . 
DIAG tate CODE WAS CHANGED TO CORRECT THIS PROBLEM. WHILE RUNNING WITH 

ON ROMS. DIAGNOSTIC FAILED. CODE WAS CHANGED TC CORRECT THIS PROBLEM. 
WRONG ROM NUMBER WAS PRINTED ON A ROM FAILURE, CODE CORRECTED TO POINT TO THE 
SORRECT ROM ASCII STREAM. 

1.0 

2.2 

3.0 

3.1 

3.2 

3.3 

COMMENT FIELDS ENDING WITH °',DPMO01" IDENTIFY ALL LINES 
ADDED OR MODIFIED BY REV E. 

ABSTRACT 

THIS PROGRAM VERIFIES THE ROM INFORMATION FOx THE 49312 BOOTSTRAP 
TERMINATOR OR 11/44 ‘JOT TERMINATOR. IT HAS *WO MODES OF OPERATION; STAND-ALONE MO 
WHICH REQUIRES OP7RATOR INTERVENTION AND APT-MODE. 

REQUIREMENTS 

HARDWARE 

ANY PDP-11 UNIBUS PROCESSOR WITH CONSOLE TERMINAL AND/OR HARDWARE 
SWITCH REGISTER 
M9312 BOOT STRAP TERMINATOR 
4K MEMORY 

NOTE: IF 11/44 CPU, M9312 BOOTSTRAP TERMINATOR IS NOT NEEDED 

SOF TWARE 

THIS PROGRAM REQUIRES THAT THE CORRECT OPERATION OF THE 
PROCESSOR, MEMORY AND CONSOLE TERMINAL HAVE BEEN VERIFIED BY THE 
APPROPRIATE DIAGNOSTICS. 

LOADING AND STARTING PROCEDURES 

LOAD THE PROGRAM BY ANY UF THE STANDARD PROCEDURES FOR ABSOLUTE PROGRAM FORMATS. 

STARTING ADDRESS 

200- DO CRC VERIFICATION AND SIZING 

RESTART ADDRESS 

204- RESTART WITHOUT SIZING 
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4.0 

4.1 

4.2 

4.3 

1 
22-JAN-82 09:18 PAGE 5-2 

SPECIAL ENVIRONMENTS 

THIS PROGRAM IS APT COMPATIBLE SEE SECTION FOR ETABLE SET-UP. 
FOLLOW STANDARD APT PROCEDURES FOR LOADING AND STARTING. 

OPERATING PROCEDURES 

OPERATIONAL SWITCH SETTINGS 

THE PROGRAM [S DESIGNED TO USE THE HARDWARE SWITCH REGISTER, 
HOWEVER IF THIS REGISTER IS NOT AVAILABLE THE PROGRAM WILL USE 
LOCATICN 176 AS THE SWITCH REGISTER. 

SW 15=1 OR UP-- HALT ON ERROR 
Si 13=1 OR UP-~ INHIBIT ERROR TYPEOUTS 
SW 10=1 OR UP-- BELL ON ERROR 

EXECUTION TIMES 

EXECUTION TIME [S DEPENDENT ON THE CONSOLE TERMINAL DURING THE 
FIRST PASS. ALL OTHER PASSES TAKE LESS THEN 1 SECOND. 

APT PROCEDURES 

THERE ARE TWO CHOICES WHEN RUNNING UNDER APT. IF THE SIZE _ BIT 
(BIT 7-SENVM) IS CLEAR THE PROGRAM WILL OPERATE IN NORMAL 
STAND-ALONE MODE. IF THE SIZE BIT IS SET THE PROGRAM WILL 
COMPARE PARARETERS FROM THE BOARD TO THE CONTENTS OF THE ETABLE. 
THIS TABLE MUST BE SET UP PROPERLY AS TO THE HARDWARE CONF IGURA- 
TION, OTHERWISE ERROR(S) WILL RESULT. TO USE THE APT COMPARSION 
FEATURE THE ETABLE MUST BE SET UP IN THIS ORDER: 

SENV: DON’T CARE 
SENVM: 200 OR 240 
SSWREG: CON'T CARE 
SUSUR NOT USE 
$CPUOP NOT USED 

1 NOT USED 
SMTYP1 NOT USED 

4 
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5.0 

5.1 

5.2 

5.3 

NOT USED 
SMTYP4 NOT USED 

R4 NOT USED 
$VECTI: NOT USED 
SVECT2: NOT USED 

SE: PSEUDO POWER~FAIL VECTOR ADDRESS ~ MUST BE LOADED IF BIT 7 
OF SENVM IS SET <THE 200 BIT) (DIAGNOSTIC ASSUMES 173024 
IF BIT ; OF SENVM IS CLEAR) 

: WOT USE 
$CDW1: CONTENTS OF ADDRESS IN S$8ASE - MUST BE LOADED IF BIT 7 

OF SENVM IS SET <THE 200 BIT) ‘DIAGNOSTIC ASSUMES 1450°° 
IF BIT 7 OF SENVM IS CLEAR) 

$CDW2: NOT USED 
$DDWO:-SDDW11: UP _TO 12 DEVICE CGDES EXPECTED - MUST RE LOADED IF SENVM=200 OR < 0 
$DDWI2: USED 

$DDWI15: NOT USED 

NOTE: THE ORDER FOR LOADING $DDWO iS IMPCRTANY. THE FIRST 
VALUE SHOULD BE FOR THE DIAGNOSTIC / CPU ROM, FOLLOWED 
BY THE APPROPRIATE OCTAL VALUES FR THE BOOT ROMS PRESENT. 
SOME OCTAL VALUES USED ARE: 
CCTAL DATA RNEMONIC PIN LABELING 

ene | r24:| - es 
040160 80 233F 1 
041460 CG 
042113 DK 756A9 
042114 DL 751A9 
042130 DX 75309 
046524 MT 757A9 

SUBROUTINE ARSTRACTS 

NOROMS 

THIS ROUTINE IS CALLED ONLY IF NC. ROMS WERE FOUND OURING SIZING 
IT DCeS A READ OF ALL BOO’STkxP ROM ADDRESSES AND COMPARES THE 
CONTENTS TO & KNOWN EXPECTED VALUE. 

CHECKS 

THIS ROUTINE SETS UP THE FIRST, LAST AND EXCEPTION ADDRESSES FOR 
THE “"CALSUM’’ SUBROUTINE. IT RECIEVES THE CAICULATED CHECKSUM FROM 
cant SU AND COMPARES IT AGAINST THE GOOD CHECKSUM TO DETERMINE 

CALSUM 

| 
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5.4 

5.5 

5.6 

5.7 

5.8 

5.9 
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THIS RCUTINE CALCULATES THE CRC16 CHECKSUM OF EACH ROM. IT 
RECEIVES THE FIRST ADDRESS TO BE CHECKED<FIRSTA), THE LAST 
ADDRESS TO BE CHECKED (LASTAD) AND THE CXCEPTION ADDRESS (EXCADD) 
FROM THE “'CHECKS'’ MODULE AND RETURNS TO IT THE CHECKSUM IN R4. 

PROMP 

THIS ROUTINE PROCESSES THE ROM PARAMETERS. Ii CHECKS THE SIZE/ 
DON'T SIZE BIT IN THE APT ETASLE AND EITHER FORMATS THE SIZING 
MESSAGES CR COMPARES THE SIZING INFORMATION TO THE APT ETABLE 

DEVCOD 

THIS ROUTINE LOCATES EACH DEVICE CODE AND FASSES IT AND THE 
ADDRESS IN WHICH IT WAS FOUND BACK 70 THE 'PROMP’’ MODULE. 

PPFVAR 

THIS ROUTINE DETERAINES THE PSEUDO POWER-FAIL VECTOR ADDRESS AND 
PASSES IT AND iTS CONTENTS TO THE 'PROMP’’ MODULE 

PUTMES 

THIS ROUTINE FORMATS THE PARAMETER AND FPOWER-FAIL ADDRESS 
MESSAGFS. 

ERRRAN 

THIS ROUTINE FORMATS ALL ERROR MESSAGES AND CALLS THE TYPE 
ROUTINE TO OUTPUT THEM. !7 ALSO USES THE OPERATIGNAL SWITCHES TO 
DETERMINE WHETHER TO CUTPUT THE MESSAGE, OR HALT. 

F JLBUF 

THIS ROUTINE FILLS THE MESSAGE BUFFER WITH ASCIi CHARACTERS. IT 
RECIEVES THE ADDRESS OF THE ASCII IN R5. 

OCASC 

THIS ROUTINE TAXES A SIXTEEN BIT BINARY NUMBER AND CONVERTS IT TO 
6 ASCII CHARACTERS. 

SEQUENCE 6 
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327 
328 

5.11 

$.0 

OCADD 

THIS ROUTINE IS USED 8Y THE “PUTMES’® MODULE SHEN THE DATA iN R3 
IS NOT_IN THE RIGHT MODE TO 8E HANDLED BY THE ‘OCASC'’ MODULE. IT 
MOVES THE ADDRESSING MODE OF R3 UP ONE LEVEL OF DEFERMENT. 

RELIABILITY//AVAILABILITY/ScRYICEABIL: TY 

WHEN RUNNING IN ANY ENVIRONMENT BUT APT THERE IS ONLY ONE ERROR 
DETECTED BY THE PROGRAM. THIS ERROR IS A CHECKSUM ERROR. THE 
MESSAGE WILL BE: 

CRC ERROR IN ROM EXX 

THE FOLLOWING ERROR MESSAGES WERE ADDED IN REV BO: 

1. A CONTINUATION ROM IS INCORRECTLY LOCATED IN ROM X(EXX) 
2. A CONTINUATION ROM IS MISSING FOR DEVICE CODE xx 
3. THERE .S A DUPLICATE ROM WITH DEVICE CODE Xx 
4. ROM SEQUENCE IS INCORRECT AS PER INSTALLATION PROCEDURE. 

SEQUENCE SHOULD BE: 

ROM 1(E35) XX 
ROM 2(E33) XX 
ROM 3(E34> XX 
ROM 4(E32) XX 

WHEN RUNNING IN THE APT ENVIRONMENT THREE OTHER ERRORS MAY OCCUR. 

1. AN_ERROR WILL OCCUR WHEN THE DEVICE CODES IN THE ETABLE DO 
NOT MATCH THE DEVICE CODES FOUND IN THE ROMS. THE ERROR 
MESSAGE WILL BE EITHER: 

1. COULD NOT FIND DEVICE CODE Xx. 

2. FOUND UNEXPECTED DEVICE CODE Xxx. 

THE FIRST MESSAGE WILL BE PASSED TO APT if A_ DEVICE CODE 
LISTED IN THE ETABLE CANNOT BE FOUND IN THE EXISTING ROMS. 
THE SECOND MESSAGE WILL BE SENT IF A DEVICE CODE MOT LISTED 
IN THE ETABLE IS FOUND IN A ROM. 

2. THE SECOND ERROR WILL BE IF THE PSEUDO POWER-FAIL VECTOR 
ADDRESS IN THE ETABLE DOES NOT MATCH THE ADDRESS DETERMINED 
BY THE PROGRAM. TO BE IN THE BOARDS* SWITCHES. THE MESSAGE 

POWER-FAIL VECTOR 
EXPECTED RECEIVED 

SSQUENCE 7 
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WHERE EXPECTED IS THE CONTENTS OF THc ETABLE AND RECEIVED IS 
THE VALUE FOUND BY THE PROGRAM. 

THE THIRD ERROR WILL BE IF THE CONTENTS OF BOARD*S PSEUDO 
POWER~FAIL VECTOR ADDRESS DOES NuT MATCH THE VALUE EXPECTED 
FROM THE ETABLE. THE MESSAGE WILL BE: 

POWER-FAII DATA ERROR 
EXPECTED RECEIVED 

7.0 NOTE: DIAGNOSTIC COVERAGE 

THIS DIAGNOSTIC DOESNOT PERFORM ANY EXAMINATION OF 
THE BCOT CIRCUITRY ON THE M9312. IF YC WISH TO CHECK THIS 
CIRCUITRY YOU MUST FIRST, DETERMINE WHICH DEVICE YOU WILL 3f0T 
AND SECOND, YOU MUST SET THE SWITCHES OM THE M9312 
TO THE APPROPRIATE SETTINGS. YOU MAY NOW ATTEMPT TO B00: 
THE M9312 . IF THE DEVICE DOES BOOT THIS SHOULD BE 
EVIDENT FROM THE CONSOLE TERMINAL, IF PRESENT, OR FROM THE RUN 
LIGHT ON THE FRONT PANEL, WHICH SHOULD BE LIT. RIGHT? RIGHT! 

SEQUENCE 
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621 
422 000006 ENABLE ABS 
423 TENABL AMA 
424 LIST ME 
425 TNLIST MC 
426 “NLIST MD 
427 ZNLIST CND 
428 "NLIST BEx 
435 -MCALL -SASTAT. -SSAVE. ,SCATCH, .SCMTAG. . SETUP. . SEOP, .STYPE 
436 TMCALL STARS TE, .SAPTHDR. . SAPTBLS, . SAPTYPE 
427 "REALL SSACTIIG HEADER. SURNTREPORTSTYPRAM. PUSH, POP, . STRAP 
438 “MCALL -SREAD, .STYPOCT 
439 TMCALL. | JEQUIV 
440 TTITLE CZMSBEO M9312/1144 KT24 UBI BOOT 

ZeCOPYRIGHT (C) 1982 
[*DIGITAL EQUIPMENT CORP. 
[=MAYNARD, MASS. 01754 
hae 

®PROGRAM BY DAN MILLEVILLE 
- 

Z*THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC 
ePACKAGE (MAINDEC-11-DZQAC-C5), JAN, 1981. 
al 

006001 STN 
160000 $sua-160000 ;HALT ON ERROR, LOOP ON TEST. INHIEIT ERROR TYPOUT 

fal “SBITL OPERATIONAL SWITCH SETTINGS 
-* 

ie SWITCH USE 
R wee we 

2* 15 HALT ON ERROR 
te 1% LOOP ON TEST 
ie 13 INHIBIT ERROR TYPEOUTS 

442 “SBTTL BASIC DEFINITIONS 
INITIAL ADDRESS OF THE STACK POINTER *** 1100 *#* 

001100 STACK= 1100 
104000 ERROR=EMT 
0G0004 SCOP 

_sMISCELLANEOUS ODEF INITIONS 
000611 11 ::CODE FOR HORIZONTAL TAL 
000012 tre 12 ZICODE FOR LINE FEED 
000015 CR= 15 TICODE FOR CARRIAGE RETUR 
000200 CRLF= 200 TCODE FOR CARRIAGE RETURN-LINE FEED 
177776 PS= 177776 >:PROCESSOR STATUS WORD 
17777€ PSW=PS 
177774 STKLMT= 177774 ; STACK LIMIT REGISTER 
177772 PIRG= 177772 ROGRAM INTERRUPT REQUEST REGISTER 
177579 DSWR= 177570 ; HARDWARE SWITCH REG 
177570 ODISP= 177570 DUARE DISPLAY REGISTER 

 SGENERAL PURPOSE REGISTER DEFINI TIONS 
000000 RO= 10 3;GENERAL REGISTER 
000001 R1= ra IGENERAL REGISTER 

02 R2= 12 ZIGENERAL REGISTER 
000003 R3= 13 ZICENERAL REGISTER 
000004 R4= 24 7IGENERAL REGISTER 
000005 RS= 15 TIGENERAL REGISTER 
000006 RO= 16 TIGENERAL REGISTER 
000007 R?7= 17 IGENERAL REGISTER 

SEQUENCE 9 
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BASIC DEFINITIONS 

090006 $P= 26 >3STACK POINTER 
e) 90007 Pc= 7 : PROGRAM COUNTER 

:*PRIORITY LEVEL DEFINITIONS 
000000 PRO= 0 PRIORITY LEVEL 0 
0C0040 PRI= 40 SIPRIORITY LEVEL 1 
000100 PRe= 100 ZEPRIORITY LEVEL 2 
000140 PR3= 140 SEPRIORITY LEVEL 3 
000200 PR4= 200 SIPRIORITY LEVEL 4 
000240 P25= 240 SIPRIORITY LEVEL 5 
000300 PR6= 300 PRIORITY LEVEL 6 
000340 207: 340 PRIORITY LEVEL 7 

:* SWITCH REGISTER SWITCH DEFINITIONS 
100000 Sw15= 100000 
35°00 SW14= 40009 
02U006 S¥13= 20000 
010060 SW12= 10000 
904000 Su11= 4000 
602000 Sw10= 2000 
007000 SwO9= 1000 
900400 SwO8= 400 

SwO7= 200 
000100 SwO6= 100 
000040 SwOS= 40 
000020 swW04= 20 
000010 “wO3= 10 
000004 sw0z= 
000602 SwO1= 2 
000001 swo0= 1 
00° 300 Su9=SW09 
00u409 SWB=SW08 
000200 Sw7=SWO7 
000100 SW6=SW06 

, Sw5=SW05 
000020 Sw4=SWO6 
002010 SW3=SWwO3 
000004 SwW2=SWO2 
000002 SWi=Sw01 
000001 $wO=SW00 

DATA BIT DEFINITIONS (BITOO [0 BIT15) 
10000u BITIS= 1 
040000 BITI4= 
020000 BIT13= 20000 
010000 BITI2= 10000 
004000 BITI1= 4000 
002000 BIT'0= 2000 
001000 BITO9= 1000 
000400 BITOB= 400 
000200 BITO7= 200 
000100 BITO6= 100 
000040 BITOS= 40 
000020 BITO<= 20 
000010 BITO3= 10 

0004 BITO2= 4 
000002 BITOI= 2 
000001 BITOO= 3 
001000 BIT9=B1T09 
000400 B1T8=81T08 
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jBASTC DEF .NITIONS 

690200 BIT7=81T07 
000100 BIT6=81T06 
000040 BITS5=B1T05 
000020 BIT4=BIT04 
000010 BIT2=81T03 
000004 BIT2=81T02 
060002 BITI=81T01 
000001 B81T0=81 700 

7 *BASIC "CPU" TRAP VECTOR _ ADDRESSES 
000004 ERRVEC= 4 TIME OUT AND OTHER ERRORS 
000010 RESVEC= 10 : ;RESERVED AND ILLEGAL INSTRUCTIONS 
000014 TBITVEC=14 “T’’ BIT 
000014 TRIVEC= 14 2: TRACE TRAP 
000014 BPTVEC= 14 37 z:BREAKFOINT TRAP (BPT) 
000020 IOTVEC= 20 23 INPUT OUTPUT TRAP <IOT) **SCCPEe* 
000024 PWRVEC= 24 373POWER FAIL 
000030 EMTVEC= 30 mace LATOR TRAP (EMT) **EPROR** 
000034 TRAPVEC=34 3""TRAP** 
000060 TKVEC= 60 TTY KEYBOARD VECTOR 
000064 TPVEC= 64 SuTY PRINTER VECTOR 
000240 PIRQVEC=240 22PROGRAM INTERRUPT REQUEST VECTOR 

443 LL ERRREEIN EAE R EERE EEEEEEETEREREERERERERERTTEREREER EE RERE ERE 

444 it PROGRAM EQUATES 
445 ZARRRAARRREREREREREERARERERTER RARER ESEEREERREREREREENRERR TERE ESE 

446 000001 APTER] = 
447 000002 APTER2 = 2 
448 000004 APTER3S = 4 
449 £00010 APTERS = 10 
450 009020 CRCERR = 20 
451 4G PFERR = 40 
452 100 NOROME -:'00 
453 900200 SEQERR ~200 
454 000400 CONONE =400 z+ 
455 001000 CONTWO=1000 3+ 
456 002000 DUPERR=2000 zt 
457 000060 -=0 
458 -SBTTL TRAP CATCHER 

coo0cc 0 
2 *ALL UUSED LOCATIONS FROM 4 - 776 CONTAIN A *",42,HALT" 
2 *SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS 
7 #LOCATION 0 CONTAINS 0 TO CATCH IMPROPER Y LOADED VECTORS 

000174 
00¢174 00000 DISPREG: .WORD 0 ;:SO®TWARE DISPLAY REGISTER 
000176 0GN000 SWREG: | WORD 0 ZESOFTWARE SWITCH REGISTER 

. ~SBITL STARTISIG ADDRESS(ES) 
000° 000737 001400 JMP PASTART ;; JUMP TO STARTING ADDRESS OF PROGRAM 

460 000204 -=204 
461 000204 000137 002204 JMP  ——_RSTART 
462 |SATTL_ ACTI1 HOOKS 

2 MEARE CRRA RARERREREEEEERERERARERERKEARRAREREARAERREAKRERERAEKEKE 

HOOKS REQUIRED BY ACT1i 
00021u $SVPC=. ;SAVE PC 
00046 .=46 

090046 "d2si2 SENDAD 3: 19SET LOC.45 TO ADDRESS OF SENDAD IN .SEOP 
00052 419000 “WORD 0 ;:2)SET LOC.52 TO ZERu 

OvueT0 "=$SVPC $I RESTORE PC 

—
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AfT11 HOOKS 

463 001100 .=1100 
454 601100 ooc SAUTCB: :BYIE 0 
495 001701 00 SINTAG: .BYTE C 
466 001102 000000 “WORD «CC 
467 C01104 177570 SWR: WORD DSR 
468 601106 177570 DISPLAY: .WORD DDISP 
469 091110 000090 ROMERR: C 
470 001112 00000 MESSAG: 0 
471 01114 173000 FIRSTB: 173000 
472 001176 000000 ROMFIN: 0 
473 GO1120 900000 ERRCNT: v 
474 001122 000000 CPUTYP: 0 
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APT PARAMETER BLOCK 

475 

001124 

007124 

601124 900000 
0011 

-SB8TTL API PARAMETER BLOCK 
SLAP CAAAAARAERARAEEARRREREEEEEERERERRAEEAERERERRERREEKRERIEKERAKREORER 

3SET LOCATIONS 24 AND 44 AS REQUIRED FOR AP! 
FFARR AREPREEERARAEEE EERE RR ERERAREREERERTEREREERERE TEETH REEE EE 

-$X=. 5 ;SAVE CURRENT LOCATION 
222 175e) POWER FAIL TO POINT TO START OF PRO 
2co FOR APT STARi UP 
~=44 Z:POINT TO APT INDIRECT ADDRESS PNTR, 
SAPTHDR ::POINT To APT HEADER BI OCK 
-=. SX + SRESET LOCATION COUNTER 

5 FRR RRAERERKEREARAEARERREREERE TW RARAEREEERELEEEEIEREEREREREREEER EE 

SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC 
j INTERFACE SPEC. 

SHIBTS: 
SMBADR: 
SISTA: 
SPASTP: 
SUNITM: 

SEQUENCE 3 

-WORD 0 3TWO HIGH 3I1TS OF 18 BIT MAILBOX ADDR. 
-WORD SMAIL ? TABDRESS OF APT MAILBOX (BITS 0-15) 
«WORD 2. 23R ON TIM OF LONGEST TEST 
-WORD 2. z;RUN TIME IN SECS. OF 1ST ob NBs Ci. 7 UNIT ‘QUiCK VERIFY) 
-WORD 0 s;ADCITIONAL RUN TIME (SECS) OF A PASZD FOR FACh ADDITICNAL UNIT 
WORD = SETEHD-SMAIL/2 3 :LENGTH MAILBOX-ETABLE (WARDS) 
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APT PAILBOY-€ TABLE 

477 .SBTTL APT MAILBOX-€ TABLE 
3 FUEL SAHARSAARAATAAAAATSKEAASKEAAATHCHRAERATEHAH SH. CHEKHEEOEHHERETERE 

° EVEN 
001149 il: MAIL 30x 
001140 0000C0 SMSGTY: .VORD AMSSTY Ne SSaeE TYPE CODE 
001142 000000 SFATAL: .wORD AFATAL ::FATAL ERROR NUMBER 
001144 000000 S'ESTN: .WORD ATESTN TEST NLOBER 
001146 000000 ASS: .VORD APASS CONT 
001150 000000 SDEVCT: "WORD  ADEVCT ‘Device COUNT 
0C1152 006000 SUNIi: WORD AUNIT ::1/0 UNIT MUMBER 
001154 000000 : 1WORD AMSGAD ::mES ADORESS 
001156 000000 G: .WORD AMSGLG ::. ESSAGE LENGTH 
001160 SETABLE : [LAPT ENVIRONMENT TABL 
001160 0 : BYTE ENVIRONMENT BYTE 
901161 090 SENVM: BYTE AENVM :: ENVIRONMENT MODE BITS 
001162 00000 SSUREG: .VORD ASWREG ::APT SWiTCH RECISTER 
001164 000000 SUSUR: [WORD AUSWR >: USER SWITCHES 
001166 000009 SCPUOP: [WORD ACPUOP ::CPU TYPE. OPTIONS 

se BITS 15-1 1=CPU TYP: 
te 11/04=01 meeegiias 11/20=03. 11/60=06, 11/65=05 
* e =" 

zt BIT 1J=REAL TIME C 
ie BIT S=FLOATING pone PROCESSOR 
3* BIT 8=MEMORY MANAGEMENT 

601170 000 $MAMS1: .BYTE  AMAMS1 7: HIGH ADDRESS, a S. BYTE 
001171 000 $ATYP1: [BYTE AMTYP1 ::MEM. TYPE 

i* REM.TYPE BYTE -- (HIGH AYTE) 
z* 900 NSEC CORE= 
z* 300 NSEC BIPOLAR=002 
+8 500 NSEC ¢ MOS=003 

001172 000000 SMADR1: .WORD AMADRI ;::HISH ADDRESS BL 
-* MEM .LAST att ies uy BYTES. THIS WORD AND LOW OF ‘TYPF’’ ABOVE 

001474 000 Smams2: .BYTE AMAMS2 z:HIGH ADDRESS.M.S. BYTE 
001775 000 SMTYP2: (BYTE AATYP2 ::MER.TYPE, BLKA2 
001176 000000 SMADR2: .WORD AMADR2 ::MEM.LAST ADDRESS .BLK#2 
001200 v0? ‘ : [BYTE > HIGH ADDRESS .M.S.BYTE 
001201 000 SMTYP3: _BYTE AMTYPS ::MEM. TYPE .BLKA 
001202 000000 SMADR3: .WORD AMADR3 ::MEM_LAST ADDRESS .BLKAS 
001204 900 SMAAS4: .BYTE AMAMSS ::HIGH ADDRESS M.S.BYTE 
001205 000 SATYP4: .BYTE AATYPG :RER.TYPE, BLASS” 

000000 SPADR4: .WORD AMADRG ::MEM.LAST ADDRESS BLKAS 
001210 000000 SVECT1: :WORD AVECT1 3: INTERRUPT VECTOR#1 BUS PRIORITY#1 
001212 900000 SVECT2: .WORD AVECT2 :: INTERRUPT VECTOR#2BUS PRIORITY#2 
001214 000000 SE: <:WORD ABASE <TBASE ADDRESS OF EQUIPMENT CHEER TEST 
0061216 000000 SDEVM: <.WORD ADEVM ::DEVICE MAP 
001220 600000 $CDW1: <WORD ACDW1 ::"ONTROLLER DESCRIPTION WCRD#1 
001222 000000 S$CDW2: .WORD ACDW2  ::FONTROLLER DESCRIPTION WORD#2 
001224 000000 $DDWO: WORD ADDW)  ::DEVICE DESCRIPTOR wORDsO 
001226 000000 SDDWt: .WORD ADDW1 ::DEVICE DESCRIPTOR i 
001229 000000 SDDW2: .WORD ADDW2 ::DEVICE DESCRIPTOR WORDS 
001232 000000 SDDW3: .WORD ADDWS ::DEVICE GESCRIPTOR WORDS 

34 000000 DDW4: .WORD ADDW4  ::DEVICE DESCRIFTOR WORDAS 
G01234 000006 SODWS: .WORD ADDWS  ::DEVICE DESLRZPTOR WORDSS 
001240 000000 $DDW6: .WORD Adc SICEVICE DESCRIPTOR WORDS 
001242 000000 $DDW7: .WORD ADDW7 ::DEVICE DESCRIPTOR WORDS 
6.7244 000000 SDDWB: .WORD ADDWR DEVICE DESCRIPTOR WORDS 
001246 000000 SODW9: .WORD ADDWI  ::DEVICE DESCRIPTOR WORD 

wa
y os
 



001250 

478 900097 

SODW10: 

SETEND: 

-WORD ADDW10 
«WORD ADDW11 
WORD = ADDW! 

D ADDWI 
WORD ADDW14 
-WORD ADDWI5 

MF PT::000007 

ct 2 
CZM9BED 9312/1144 KT24 USBI BOO MATRO M1113 22-JAN~82 09:18 PAGE 6-1 
APT MAILBOX~E TABLE 

3zDEVICE DESCRIPTOR WORD#10 
3:DEVICE DESCRIPTuR WORD#11 
2 DEVICE DESCRIPTOR WORD#12 

; DEV 
SIDEVICE DESCRIPTOR WORDA15 

SEQUENCE 15 



CZM9BEO M9312/1144 KT24 UBI 800 
APT MAILBCX~ETABLE 

479 001490 
480 001400 

001400 912706 001100 

001460 022777 177777 

000403 
001472 012716 0015C0 

00000 2 
001500 012737 000176 
0015C4 012737 000174 

000004 
001520 005037 001146 
001524 132737 000200 

001535 012737 001162 

481 

007542 003227 177777 

001550 0ee7 37 002312 

001560 104401 001626 

005737 000042 

001572 94999 001160 

001602 025727 001106 
1005 

00 900403 
001616 °12737 000001 

000010 
2737 001744 

484 001704 005037 001122 

37 001122 
37 ~=900001 

488 001724 

0 2 
MACRC M1113 22-JAN~82 09:18 PAGE 7 SEQUENCE 

.=1600 
START: 
“SBTTL INITIALIZE THE COMMON TAGS 

MOV #STACK ;7SETUP THE STACK POINTER 
i zINITIALIZE A FEW VECTOR s 

00034 BSTRAP SFiRAPVEC =: TRAP VECTOR FOR TRAP CALL“ 
: 0036 ROY £3469 ,a#TRAPVEC +2; LEVEL 7 

CLR SPASS ZICLEA« THE PASS COUNT 
042260 MOV SENDCT.SEOPCT ;zSETUP END-OF “PROGRAM COUNTER 

33SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS 
7 EQUAL T *=1"", SETUP FOR A SOFTWARE SWITCH REGISTER. 

sov AFERRVEC.-(SP) ;SAVE ERROR VECTOR 
oor “OV #648 ,a#ERRVEC 2c SET UP ERROR VECTOR 

~4 nov #DSUR, SUR ose TUP FOR A HARDWARE ar taee REGISTER 
3 HOV ADDISP,DISPLAY ::ANC A HARDWARE DISPLAY REG STER 

16 CMP #-1,aSuR zzTRY TO REFERENCE HARDWARE 
PNE 66$ BRANCH IF NO TIMEQUT TRAP Oct RAED 

37AND THE HARDWARE SWR IS NOT = -1 
ER 65$ 7 7BRANGA iF NO TIM=ZQUT 

648: Pov #65$, (SP) sSET UP FOR TRAP RETURN 

001104 €5$: MOV ESKREG, SUR yy’ 7POINT TO Sor TWARE Sw 
601706 MOV #DISPREG, DISPLA 

668: MOY (SP) + ,a#ERRVES ” | sRESTORE ERROR VECTOR 
CLR SPASS :3CLEAR PASS COUNT 

001161 B6ITB MAPTSIZE SENVM . TEST USER SIZE UNDER APT 
BEQ 67% 37YES.USE NON-APT SWITCH 

001104 678 MOV #SSWREG, Suk [ZNO.USE APT SWITCH WREGISTER 

-SBTTL TYPE PROGRAM NAME 
3; TYPE THE NAME OF THE PROGROM If FIRST PASS 

INC i sFIRST TIME? 
BNE 638 7 3BRANCH IF NO 

00004¢ cMP P5ENDAD, a2 3 PACT UT? 
BEQ 63S 3 :BRANCH 
TYPE 852 YPE AS ASCI2. STRING 

-SBTTL GET VALUS FOR SOFTWARE SWITCH REGISTER 
TST he 7 zARE WE RUNNING UNDER XXDP/ACT? 
BNE "CS > BRANCH IF Yes 

000001 CPB £ENV, #1 33ARE WE RUNNING UNDER APT? 
BEQ 70$ ; BRANCH IF YES 

600176 CMP SWR, ASWREG 2 2 SOF TWARE SWITCH REG SELECIED? 
BNE 718 33 CH_IF NO 
GTSUR 718 s30ET SOFT-SWR SETTINGS 

007100 70 : MOVB 41,$AUT08 32SET AUTO-MODE INDICATOR $ 
$ 

8R 633 Tuy OVER THE 4SCIZ 
698: SASCI2 <CRLF>*CZMOBEU 9312/1144 KT24 Usl BOOT*<CRLF> 

MOV 19 =(SP) ;#* SAVE VECTOP ON STACK 
000010 mOW’ #16$,10 ree SET ERROR J/ECTOR 

CLP CPUTYP > CLEAR CPU TYPE LOCATION :DPRN01 
MF PT WHAT C I T 
MOVB RG, CPUTYP 3 SAVE CPU TYPE IN ‘CPUTYP" :D2)01 

001122 CMPB #1. SPUTYP ® 11/442? [DPMOOT 
BNE 12$ ies NO USE 9312 ROM NUMBERS 

16 
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GET VALUE FOR SOF TWARE 

489 001726 

V
I
M
 
A
M
U
M
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e
t
 

ed
 
e
h
 
o
b
 

on
d 

ce
d 

o
d
 
o
h
 

W
O
O
N
A
U
S
W
N
 

Dy
 

(=
) 

NM
 

oa
 

542 002236 

012737 
012737 
000403 

SWITCH REGISTER 

013106 013104 MOV aMESS44, MESSPT 
007306 007176 nov #40m -ROMPTR 

001774 10$: mov #15$, (SP) 

060003 001122 128: cn 7 ,CPUTYP 

073116 913104 MOV » ESS24,MESSPT 
007320 007176 MoV SBROM,ROMPTR 
006010 15$: MO (5P)+.19 
010502 MOV SRUFI-~RO 

8$: CLR ROD+ 
610566 CMP kO,40 > TBUF 

BLT 83¢ 
001116 CLR ROMF IN 
004342 CLR TIMES 
611676 JE PC,” EAR 
00000. MOV ER: vEC .-(R6) 
002109 000004 MOV #25 .ERRVEC 
177777 165000 CAPR #-1,165000 

BEG 3$ 
165000 MOV 2165900,R0 

13: TST (RO) + 
166000 ChE R0,4166000 

BNE 1$ 
000001 001116 MOY #1,ROM7IN 

BR 3 
000064 23: ADD 
000004 3$: MOV Rode. E=RVEC 
000002 MOV 
001114 003644 MOV reReTB, TESTAD 
000200 001514 5$: Bite #200. paTESTAD 

177776 001504 CMP #-2,,aTESTAD 
BNE 4$ 

013070 BIS 20, CONFIN 
001116 BIS RO,ROMFIN 

BR 4$ 
001116 73: 31S RO, ROMFIN 
013072 BIS RO,DEVFIN 
000200 003644 4$: ADD #260. TESTAD 

174000 003644 cme “ 74000. TESTAD 

0071716 RSTANT: TST ROMF IN 
BNE 6$ 

002544 JSR ?C ,NOROMS 
BR SEOP 

002632 6$: JSR PC, CHECKS 
001146 TST $PASS 

BNE $EOP 
903146 JSR PC ,PROMP 
012174 JSR PC-SEQTST 

SEQUENTE 

s** YES USE UBI ROM NUMBERS 
77* UI RON NUMBERS 
;** BR IF NO TRAP 
‘SET UP RETURN VECTOR 
ZRETUPN 
pee 15/267! :bPM001 
3** NO USE MS312 XOM NUMBERS [DPMC01 
y** YES USE 11/24 UBI ROM NUMS :DPMO001 
:** UBI 11/24 ROM NUMBERS 7DPM001 
sRESTORE ERROR VECTOR 
sCLR SIZING BUFFERS 

sHAVE WE yGLEARED THE WHOLE 
FFER.NO,GO BACK 

ZINITIALIZE ROM FOUND INDICATORS 
TINITIALIZE ENTRY COUNTER FOR PUTMES SUB. 
T+C LEAR SOME MORE L OCATIONS 
iSAVE CONTENTS OF LOCATION 4 
:+SET UP FOR POSSIBLE T 
TIF CONTENTS = -1, OR TRAP 
[THEN CPU ROM NOT PLUGGED IN 
[GET FIRST ADDRESS OF ROM SPACE 
:1F THIS INSTRUCTION TRAPS CPU ROM NOi PLUGGED IN 
HAVE WE CHECKED ALL ADDRESSFS 

TIF NO THEN CONTINUE LOOPING 
[IF NO TRAPS OR LOW BYTE OF FIRST 
TADDRESS WOT EQUAL -1 ASSUME ROM PRESENT 
[NO TRAP JUST RESTORE ERRUEL 
T41F TRAP CLEAN OFF PC, PSW 
ZRESTORC ERRVEC 
INITIAL LE ROM FOUND INDICATOR 
:GET FIRST BOOT 
31F LOW BYTE HAS BIT 7 SET 
[D0 MOT SET ROM FOUND INDICATOR 
SUMLESS, CONTENTS OF ADDRESS 
SFQUAL TO -2. (CONTINUATION ROM) 
7+SET CONTINUATION AG FOUND INDICATOR 
3+SET (08 FOUND INDICA 
> +CONT NUE 
7SET ROM FOUND INDICATOR 
3+SET DEVICE ROM FOUND INDICATOR 
{UPDATE T TEST ADRESS Sore anex NEXT ROM 

TARE THERE ANY ROMS AVAILABLE 
"IF YES GO_TO ROM TEST 

: ND 
:GO_ CALCULATE CHE (KSums 
SARE WE ON 15T 
:1F NO SKIP PROCESS OF PARAMETERS 
[GO PROCESS ROM PARAMETERS 
3GO0 CHECK SCQUENCE GF DEVICE CODES 

7 
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END OF PASS kOUTINE 

543 

000240 
002244 005237 001146 
002250 042737 100000 

002260 1 
002262 17 
002264 012737 
002266 

002272 104401 002331 
002276 104401 002326 
602302 013700 000042 
002306 

002331 015 012 

-SBTTL END OF PA2S ROUTINE 
*RRRERAAAERAEAAEARAAEERAEEAEUEAERAKCAERAETAAERAATARERAAEERAERAREEERE 

 sINCREMENT THE PASS NUABER ($SPASS) 
S*TYPE "END PASS" 
ZeIF THERES A MONITOR GOTO IT 
Ze]F THERE ISN'T JUMP TO RSTAR 
TeIF IT IS CESIRED TO HAVE A BELL INDICATE THE "END OF PACS’ LOCATION 
jtSeNOMG CAN BE CHANGED TC 7. 
EOP = 

INC SPASS > INCRERENT THE PASS }.UMBER 
BIC #100000. $PASS :3D0N" T ALLOW A NEG. NUMBER 
DEC (PC) + Oop? 

SEOPCT- .WORD 
a6T SDNAGN 32 YES 
BOY (PC) +,a(PC)+ ZcRESTORE COUNTER 

SENDCT: .WIRD 1 
SELECT 

33 TYPE “END PASS"’ 
TYPE SENULL 37 TYPE A NULL CHARACTER 

SGET42: “OV af42,R0 33GET MONITOR ADDRESS 
BEQ SDGAGN 77 BRANCH IF NO MONITCR 
RESET 337 CLEAR THE WORLD 

SENDAD: JSR PC, (RO) 3:60 TO MONITOR 
NOP 33 SAY YE ROOM 
NOP 
NOP TZACT11 

SDCAGN: 
J™P a(PC)+ ZZ RETURN 

SRTNAD: .WORD RSTART 
SENULL: .BYTE 3aNULL CHARACTER STRoOs. -1,-1,0 
SENDMG: .ASCIZ <1§><{2>/END PASS/ 
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ATTY ana 

SEQUENCE 19 

i 

a 
‘ 

H 

| 

545 -SBTTL_ PATCH AREA 

25 : THIS AREA RESERVED FOR PERMANENT PATCHES. 7 DPMO01 

548 05°744 000005 000000 000000 PATCHs: .WORD 0,0.0,0,.0,6.0,0.0.0,0.0,0,0.0.0.0.0.0.0.0.0 |.0.0,0.0,0.0.0.0.0 
549 002444 000000 cOcetC 00C000 -WORD 0,0,0,0,0,0,0,0,0.0,0-9,0,0.0.0.0,0.0.0.0.0.0,0.0,0.0,0,0,0,0.0 
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-SBTTL NO ROMS TEST 
;THIS ROUTINE IS CALLED ONLY IF NO ROMS WERE FOUND 
sDURING SIZING. IT DOES A READ OF ALL BOOTSTRAP ROM 
ZADDRESSES AND COMPARES THE CONTENTS TO » KNQWA 
sEXPECTED VALUE. 

002544 104401 007350 NORGMS: TYFi NORA 37 _TYPE MESSAGE THAT NOROMS FOUND 
002550 012703 172000 ROV #172000.83 > GET FIRST ADDRESS TO BE READ 
0025354 017704 002630 1$: MOV NODATA, R4& GET ADDRESS OF EXPECTED VALUE 
00<560 121304 (“PB (R3) RS : +DOES RECIEVEG VALUE ReUAL EXPECTED 
902562 001406 BEQ $ iI F YES CONTINUE TEST 

011304 (R3) .R4 002564 ; MOV +GET BAD VALUE 
C02£66 052737 000100 601110 BIS #NOROME . ROMERR z1F NO SET ERROR INDICATER 
0072574 004°37 004344 JSR PC, ERRHAN sREFORT ERR 
002600 62703 OoC0002 2s: ADD 82-3 :+GET TO NEXT EVEN ADDRESS 
002604 922705 173026 cmp #175024 .R3 :+AT A VECTOR ADDRESS? 
002610 00177 BEQ : +BRANCH IF YES 
002512 022703 173224 CMP #173224 ,,R3 7+AT A_ VECTOR ADDRESS? 

568 002616 001770 BEQ 2s 3*+BRANCH IF YES 
002620 022703 174000 cmap #174000 .R3 SHAVE ALL ADDRESSES BEEN TESTED 
002624 003353 BGT 1$ SIF NO GO TEST THIS ADDRESS 
002626 000207 RTS PC 

002630 000377 NODATA: .WORD 377 3+A HOLE LOOKS LIKE XXx377 
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CHECKSUM ROMS MODUL 

574 .SBTTL CHECKSUM ROMS MODULE 
329 STHIS ROUTINE DOES A CHECKSUM OF ALL ROMS PRESENT 

577 002632 012737 000001 003046 CHECKS: MOV #1,R : INITIALIZE RON COUNTER 
578 002640 033737 003046 9001116 BIT ROMENT. CROME IN [15 DIAGNOSTIC ROM PRESENT 
579 002646 001424 BEQ 1$ >IF NO GO CHECKSUM BOOT R 

002650 012737 165775 003144 MOV #l6e775. LASTAD [SET UP LAST ADDRESS TO BE SUMMED 
581 002656 012737 000600 003142 MOV [SET UP EXCEPTION ADORESS 

2 012737 165000 003140 MOV 7185000, PIRSTA <SET UP FIRST ADDRESS TO BE SUMMED 
002672 737 003050 JSR PC. CALSUM [60 CALCULATE CHECKSUM 

584 000676 013703 165776 MOV 168575 R3 [GET EXPECTED CHECKSUM 
585 002702 020 cH R3.R 4 [COMPARE CHECKSUMS 
586 002706 001405 BEQ zIF CHECKSUMS COMPARE CONTINUE 
587 002706 052737 20 01110 BIS PERCERR. ROMERR :IF ERRCR SET INDICATER 
588 002714 737 344 JSR Pc ERRUAN Z REPORT ERROR 
589 002720 (12737 173000 003140 18: MOV #IP3U00.FIRSTA SET UP FIRST ADDRESS TC BE SUMMED 
590 002726 012737 173024 003142 MOV #173026,2xKCADD SET UP EXCEPTI“W ADDRESS 
591 002 012737 173175 003144 mOV #173175.LASTA” =SET UP LAST Av RESS TO 1Be SUMMED 
592 002742 012702 173176 MOV #173176. R2 GET ADDRESS CF GOOD DA 
593 002746 137 00304 2s: ROL ROM [UPDATE ROM COUNTER 
594 002752 033737 003046 001716 BIT RORENT. ROMFIN :IS FO PRESENT 
595 0C2760 001412 BEQ 3$ LIF Nu, GO UPDATE TO NEXT 80M 
596 002762 737 003050 JSR PC CAL SUM TIF YES GO CALCULATE CHECKSUM 
597 002766 011203 MOV (RO) OR ZuET EXPECTED CHECKSUM 
598 002770 0203 cmp Rare COMPAR’ CHECKSUMS 
599 062772 001405 BEQ 33 TIF CHECKSUMS EQUAL CONTINUE 
600 902774 052737 000020 001110 BIS ACRCERR,ROMERR :IF ERROR SEI INDICATER 
601 003002 737 004344 JSR PC ERRHAN SREPORT ERR 
602 003006 062737 000200 003140 3s: ADD #260 ,FIRSTA UPDATE sits ADDRESS 
603 003014 062737 C00200 003142 ADE #200. EXCADD : UPDATE EXCEPTION ADDRESS 

003022 062737 000200 003144 ADD #200. LASTAD UPDATE LAST ADDRESS 
605 003030 062792 000200 ADD #200 “UPDATE ADDRESS OF GOOD DATA 

003034 022737 174090 003140 cmp 7470600, FIRSTA =HAVE ALL ROMS BEEN CHECKED 
697 003042 00134 ANE 2s SIF NO GO CHECKSUM NEXT ONE 
508 003044 000207 nTS PC TIF «ES RETURN 
c 

616 003046 000060 ROMCNT: 1 
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CALCULATE CHECKSUMS MODULE 

611 .SBITL CALCULATE CHECASUMS MODULE 
612 sTHIS ROUTINE CALCULATES THE CRC16 CHECKSUM OF THE CONTENTS 
613 [OF EVERY LOCATION EXCEPT THE EXCEPTION ADDRESS AND LAST &. DRESS 
gi 3 OF ERY ROA 

616 003050 010246 CALSUM: MOV R2,-(SP) rSAYE R2 
617 003052 013700 003146 MOV FIRSTA, RO [GET STARTING, ADDRESS 
618 003056 005004 CLR HINITIALIZE C C WORD 
619 003060 012005 LCOP: MOV TRO) +, RS :GET A ayT 
620 003062 012702 0090020 MOV #16. 82 ZSET BYTE COUNT 
621 003066 000241 CRCLOP: CLC [THE NEXT NINE LINES 
622 003070 006004 ROR R4 *DO THE MATH CALCULATIONS 
623 003072 006005 ROR R5 
624 003074 102906 BVC 1$ 
625 003076 012701 120007 MOV #120001,R1 
626 003102 040401 BIC R4_R1 

7 003104 042704 120001 BIC #120001,R4 
628 063110 050104 BIS R1RS 
€29 003112 005302 1$: DEC R2 
630 003114 003364 BGT CRCLOP 
631 003116 020037 003142 CMP RO, EXCADD 3IS NEXT ADDRESS AN EXCEPTION ADDRESS 
632 003122 001001 BNE 2$ TIF NO TEST IT 
633 003124 005720 TST (RO) + SIF VES SKIP ADDRESS 
634 003126 020037 003154 2s: CMP RO,LASTAN THAVE ALL LOCATIONS BEEN SUMMED 
635 053132 101752 BLOS LOOP TIF NO CONTINUE 
626 003134 012602 MOV (SP) +,R2 TRESTORE R2 
637 003136 000207 RTS PC SIF YES RETURN 

639 003140 000000 FIRSTA: 0 
640 003142 000000 EXCADD: 0 
641 603144 000000 LASTAD: 0 

SEGUENCE 22 
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PARAMETERS MODULE 

698 003406 020403 

001161 

903426 
003760 

003650 
0000*0 

004344 

003760 

001112 

063426 

000001 
004344 
000004 

001224 
010500 
000004 

00002 
604344 

000002 
001254 

003650 
001214 
010562 

000004 
004344 
601220 
010564 

001110 

001170 

001110 

007110 

sTHIS ROUTINE DETERMINES IF SIZING IS TO BE DONE. 

SEQUENCE 23 

-SBTTL PROCESS ROM PARAMETERS MODULE 
IF IT IS THE 

MCCULE wit GET THE PARAMETERS FROM THE DEVCOD AND re vae 
700 ULES AND 
sNOT T 
3AND COMPARE THEM TO THE VALUES 

PROMP : 

108: 

1$: 

2s: 
3$: 

4%: 

6$: 

7$: 

8&$: 

ASSEMBLE MESSAGES TO BE OUTPUT. IF $ SIZING 
O BE DONE THIS MOOULE WILL TAKE THE PARAMETERS RECEIVED 

SENVA 
1$ 
PC ,DEVCOD 
PC; PUTMES 

PC.PPFVAR 
#PFERR ROMERR 
10$ 
PC, ERRHAN 
9$ 
PC ,PUTMES 

MESSAG 
9$ 
PC,DEVCOD 
MBUF 142,R3 
WSDDWO RS 
(R4) + R2 
R2. (R3) 

tne) 
3$ 
#APTER1 ,ROMERR 
PC, ZRRHAN 
#6 -R3 
(RS) 
3$ 
#SDDWO,R3 
aBur - 2,4 

(RIS. (26) 
7$ 
(R4) 
6$ 
MAPTER2 ,ROMERR 
PC ,ERRHAN 

#2,R3 
#SODW12,.R3 
6$ 
PC,PPFVAR 
$BA 

3s 
HAPTER3 ,KOMERR 
PC, ERRHAN 
schwl RS 
BUF +2, R3 

SUPPLIED IN THE ETABLE. 

z1F BIT IS CLEAR SIZE 
3JF BIT IS SET DON'T SIZE. 
> CALL DEVICE CODE MODULE 
FORMAT PARAMETER MESSAGE 

:GO GET poEubO POWER-FAIL VECTOR ADDRESS 
sWAS THERE AN ERR 
3;IF NO GO FORMAT MESSAGE 
TIF YES GO REPORT MESSAGz 

FORMAT PSEUDO POWER-FAIL VECTOR 
ADDRESS MESSAGE 
3SET MESSAGE INDICATOR 
3G0 TO EXIT 
CALL GET DEVICE CODE MODULE 
3GET BOAR) DEVICE CODES 
GET ETAPLE DEVICE. COE PARAMETERS 
GET ET4BLE DEVICE CODE 
3DO THE TWO DEVICE CODES COMPARE 
31F YES GET NEXT BOARD DEVICE CODE 
IF NG HAVE WE CHECKED THE WHOLE ETABLE 
31F WE HAVEN'T CHECK NEXT ETABLE ENTRY 
:1F WE HAVE THEN DEVICE CODE ON BOARD 
sDOES NOT EXIST IN ETABLE 
UPDATE TO NEXT ADDRESS 
7IF CONTENTS EQUALS ZERO WE'RE DONE 
if CONTENTS VICE COD ZERO CONTINUE 

7 DPm001 

7 DPMO01 
:D0 THE TWO DEVICE CODES COMPARE 
c1F yes GET NEXT ETABLE DEVICE CODE 
ZF HAVE WE GE CHECKED ALL THE BOARD 
DEVICE CODES, IF NO CONTINUE 
TIF YES ETABLE DEVICE CODE NOT 
NOT ON BOARD 

INCREMENT TO NEX® SDDW LOCATION 
HAVE WE CHECKED ALL 12 POSITIONS 
IF NOT, CONTINUE 
GO GET Be ee, POWER FAIL VECTOR ADDRESS 

3DPM001 

: S_CONTI 
SET APT ERROR INDICATOR 
3GO TO ERROR ROUT INE 
SGET ETABLE DATA 
[GET BOARD DATA 
7D0 THE TWO PARAMETER COMPARE 
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CZMOBEO M9312/7144 KT24 UB: BOO MACRO M1113 22-JAN-82 09:18 PAGE 13-1 SEQUENCE 24 
PROCESS ROM PARAMETERS MODULE 

699 003410 001405 BEQ 9$ cIF YES THEN DONE 
700 093412 «0652737 «000010 001110 BIS MAPTERG ,ROMERR = ;SET APT ERROR INDICATOP 
701 003420 004737 004344 JSR PC ,ERRHAN 3GO TO ERROR ROUTINE 
702 003424 000207 9$. RTS PC 



2 
CZMOBEO 9312/1145 KT24 UBI BOC MACRO M1713 22-JAN-82 09:18 PAGE 1% 
GET DEVICE CODES MODULE 

012700 010502 
0000¢1 
001116 

16577% 

001114 

0°3072 

011714 
000200 

003646 

003644 
000104 

3 000002 

013706 003644 
067 000064 

003644 
1 

170177 
170177 

758 903604 
759 003606 

003644 

003644 

603644 

003644 

003644 

003644 

- SBITL GET DEVICE CODES MODULE 
sTHIS SUBROUTINE LOCATCS EACH DEVICE CODE AND PASSES IT AND THE 
TADDRESS IN WHICH !T WAS FOUND BACK TO fHE CALLING ROUTINE. 
=DATA IS STORED IN BUFFER ‘SBUF1 

BUF 1: 

IN THIS F 

ADDRESS OF FIRST DEVICE CODE 
DEVICE CODE 
AbDRESS OF SECOND DEVICE CODE 
CEVICE CODE 

ADDRESS OF NTH DEVICE CODE 
DEVICE CODE 

7*+CONTINUATION ROM DATA IS STORED IN ‘BUF1'’ AS FOLLOWS: 

we
e 

P
O
r
a
r
e
r
 

er
an
 
a
r
a
 

THERE IS 00M F 

CONTINUATION CHIP IDENTIFIER (ALWAYS A +1) 
DEVICE CODE (PREVIOUS ROMA'S DEVICE CODE.UR -* IF ILLEGAL ROM) 

ir DIAGNOSTIC Ron PRESENT IT WI'L BE THE ese DEVICE CODE. 

DEVCOD: MOV 

1 

3$: 

43: 

5S: 

63: 

$: MOV 

OR UP iS 12 DEVICE COCES IN T 
oR 

wR TINITIALIZE ROM POINTER 
R1 ROME IN SIS DIAGNOSTIC ROM PRESENT 
1$ TIF NO GO TEST BOOT ROMS 
#165774, TESTAD =GET ADDRESS OF DIG. ROM DEVICE CODE. 
TESTAD,(RO)+  =STORE ADDRESS OF eDEVICE CODE 
aTESTAD.(RO)+  :STORE DEVICE C 
DAF LAG SCLR DATA TYPE PLA 
FIRSIB,TESTAD GET ADORESS OF FIRST BOOT ROM 
R1 SUPDATE POINTE TO NEXT ROM 
R1,DEVFIN +1S DEVICE 208 PRESENT 
43 TIF YES GO GET PARAMETERS 
PC. CONT i+ CHECK FOR CONTINUATICN CHIP 
#260, TESTAD NO <PDATE TEST ADDPESS 
R1 ‘UPDATE POINTER TO NEXT ROM 
9$ 7G0 SEE IF ALL ROM CHECKED 
DAF LAG TIF DATAFLAG=0 THEN DATA IS DEVICE CODE 
5$ TIE DAVAFLAG=1 THE DATA IS OFFSET TO NEXT 
TESTAD,(RO)*  :STORE ADDRESS OF DEVICE CODE 
TTESTAD,(RO)+  ISTORE DEVICE CODE 
2. TESTAD [UPDATE TEST ADDRESS 

[GET OVER SOME CObE 
oF [SAVE OLD TEST AD 
STESIAS, ee STAD [UPDATE TO NeW Test _ADDRESS 
TEST :GET THE NEW AD 
n STE EAD [MAKE SURE ADDRESS. ‘fs EVEN [0P*O01 
m70i77, RQ Z+SAVE ONY BITS 9,16,11 
#170177.K >+IN R3 ALSO 
Rg -RS CALCULATE DISTANCE BLTWEEN ADD 
R TIS R3 EQUAL TO 0 
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CZM9BEO #9312/1144 KT24 UBI BOO MACRO “1113 22-JAN-82 09:7R PAGE 14-1 
GET DEVICE CUDES MODULE 

760 003610 007"06 BEQ 
76i 003612 16. ‘03 009200 eos #20083 
762 003616 000-91 ROL sR 
763 003620 006°37 011742 JSR PC CON2 
764 303624 006779 6$ 
765 003626 605137 003646 8s: COM = DAFLAG 
766 003632 023727 003644 174000 8: CMP _TESTAD, #176000 
767 00364C 002716 BLT 
768 003642 000207 ats Be 
770 003644 000000 TESTAD: 0 
771 003646 000000 DAFLAG: 0 

IF YES fHEN DONE 
F NO THEN MOVE POINTER 

ONE Blt FOR EVERY 200 
7+CHECK FOR CONTINUATION CHIP 

CHANGE DATA FLAG TO RIGHT DATA TYPE 
SHAVE WE CHECKED ALL THE ROM 
ay! NO_ CONTINUE 
:aF YES RETURN 

SEGUENCE 26 



Sa
dR
RR
RR
R 

AR
IS
ES
 

5 
9312/1144 KT24 'RI BOO MACRO A 

UDO POWER-FAIL VE - TOR ADORESS ROU 

012020 
173224 
173224 

000040 

173026 

013064 

010562 
016564 

173226 

013064 

010562 
010564 

007110 

m1113 
8 3 

22~-JAN-82 09:18 PAGE 15 SEQUENCE 
ROUT INE 

-SBTTL GET PSEUDO POLER-FAJL VECTOR ADDRESS ROUTINE 
sTHIS SUBROUTINE TESTS LOCATICNS 175024 AND 173226 TO AOE TERRLINE 
“WHICH VECTOR will BE USED IF FOWER-FAIL OPTION ENABLED ON THE 
sBOARD. THE CETION | must a ENABLED AWD AT LEAST ONE ADDRESS 
sSMITCh MUST ec "TAT" AN ERROP pitt be BE DETECTED. 
THE CATA WILL BE RETURNED iM “BUF 2" THE FORRA’. 

™UF2: PSEUDO POWER-FAI' VECTOR ADORESS 
: CONTENTS CF VECTOR ADDRESS 

PPFVAR: CMP #173000,173024 :- TEST IF LOCATION 173024 SELECTED 
BEQ 1% TIF MOT THEN GO TEST LOCATION 173226 
mOv #18 ,.2E TURN isser UP AN ALTERNATE RETURN 
JSR PC ,HOLCK? : *CHECK FOR A HOLE 
MO #173026 BuF2 «SIF _IT 1S THEN STORE ADDRESS 
MOV 173026. BuF2+2 ©: STORE CONTENTS OF LOCATION 173026 
BR 3$ 760 TO RETURN 

1S CMP #173000.173224 :-TEST IF LOCATION 173226 SELECTED 
BEO 23 SIF MOT THEN SET ERROR INDICATOR 
MOV 823 .RETURN :#SET UP AM ALTERNATE RETURN 
JSR PC ,HGLCK2 7 *CHECK FOR A WOLE 
MOV #172226 ,BuF2 SIF IT IS THEN STORE ADDRESS 
a0Y 173206 ,BUFZ+2 STORE CONTENTS OF VECTOR 
BR 3$ [GET OVER ERROR 

23: Qs PPFERR.ROMERR SET ERROR INDICATOR 
38: RTS PC 

27 



CZMOBEO M9312/1144 KT24 UBI BOO MACRO M1112 
PUT MESSAGE IN BUFFER ROUTINE 

798 
799 
501 003760 017604 000000 
B02 003764 005737 004342 
803 003770 001125 
804 003772 005237 004342 
805 003776 012703 010502 
806 094062 022713 165774 
&)7 0010 

004010 105737 001122 
604014 001412 

810 004016 122737 000001 
811 004024 601003 
812 004026 012705 007465 
813 004032 05 
B14 004034 012705 007524 
815 004040 0 
816 004042 012705 007444 
817 004046 004737 004772 
B18 004052 000015 
819 004054 062703 000002 
820 004050 00031 
821 004062 112324 
822 006064 112324 
823 004066 012705 007600 
824 004072 004737 0047 
825 00407€ 15 
826 004100 012701 
827 004104 073702 013104 
B28 904110 012737 04124 
829 004116 012737 004310 
830 004124 112724 000015 
£31 004130 112724 000012 
832 004134 004737 0 2056 
833 004140 062713 
834 004144 006737 005149 
835 004150 004737 0047 
8% 004154 90011 
837 004156 112724 000040 
838 004162 112724 000040 
B39 004166 112724 960040 
840 004172 062713 000002 
41 004176 004737 005140 
B42 004292 004737 004772 
£43 004206 000011 
844 004210 112726 000040 
845 004214 112726 000040 
846 004220 112724 000040 
B47 004296 112734 900011 
B48 004230 968703 000002 

9 004234 000313 
B50 004236 112324 
B51 604240 13564 
852 004242 000730 
853 004244 012703 01056 
854 004250 012705 00773 

00112¢ 

o
o
 

pa
r 

re
ry

 

3064 
3102 

PUTMES: 

98$: 

100$: 
101$: 

1$: 

es: 

3$: 

c 3 
22~JAN-82 09:18 PAGE 16 SEQUENCE 

-~SBTTL PUT MESSAGE IN BUFFER ROUTINE 
3THIS SUBROUTINE FORMATS THE PARAMETER AND POWER-FAIL MESSAGES. 

a(R6),R4 
TIMES 

TIMES 
#BUFI1_R3 
#165774 (3) 

CPUTYP 
100$ 
#1,CPUTYP 
98$ 
ADRH44 RS 
161$ 
ADRH24 RS 
101$ 
#DRHEAD .R5 
PC, FILBUF 

#2,R3 
(RS) 
(R3)+, (R4)+ 
(R3)+, (R4D+ 
#BRHEAD .R5 
PC, FILBUF 

#1,R1 
MESSPT ,R2 
#2$ ,RETURN 
#5$ ,FINISH 
ACR, (R4)+ 
Bee eet yp 

PC; FILBUF 

#40, (R4)+ 
#40, (R4)¢ 
#40, (R4&)+ 
ae. (R3) 
C.OCADD 

pe FILBUF 

#40, (R4)+ 
#40, (R4)+ 
#40, (R4)+ 
HHT, (R4)+ 
#2,R3 
RY) 
(R3D+4+, (R4,+ 
{R3) +. (RA) + 

#BUr 2.R3 
#PFHEAD ,R5 

> GET MESSAGE BUFFER ADCRESS 
sIS THIS FIRST TIME THROUGH 
SIF NOT FIRST TIME THEN FORMAT POWER-FAIL MESSAGE 
S TOGGLE WATCHDOG 
[GET DATA BUFFER ADDRESS 
:IS DIAGNOSTIC ROM PRESENT 
cif DON'T FoRmAT prac ROM MESSAGE 
3 SEE MIF A NON-11/26/44 C 
sBRANCH OVER 11/26/44 SECTIGN IF SO 
sSEE IF AN 11/44 
[BRARCH IF NOT TO SETUP FOR [ives 
GET DIAG. ROM MESSAGE 
[BRANCH TO 

HEAD ; 
PUT HEADER IN ReSsAce BLFFER ; 

GET DIAG. ROM MESSAGE HEAD 
[BRANCH TO PUT HEADER IN MESSAGE BUFFER 
ZIF IT IS GET DIAG. ROM MESSAGE HEADER 
=GO PUT HEADER IN MESSAGE BUFFER 

SKIP OVER ADDRESS OF ASCII 
sFORMAT ASCII FOR MESSAGE 
sPUT ASCII IN MESSAGE BUFFER 

:GO PUT BOOT ROM HEADER IN MESS. BUF. 

s+POINT TO DIAGNOSTIC ROM 
3*POTNT TO MSG TABL 
=+SET UP AN ALTERNA*.E RETURN 
7+SET UP _ANGTHER ALTERNATE RETURN 
ZPUT A CR/LF HERE 

3+FIND THE ROM TYPE 
3GET FIRST ENTRY POINT 
[GO CONVERT OCTAL 10 ASCII 
7GO PUT ENTRY POINT IN MESSAGE BUF 

sGET SECOND ENTRY FONT 
3GO CONVERT OCTAL T Ci! 
5G0 PUT =NTRY POINT. IN’ MESSAGE BUF. 

PUT TAB_IN HERE 
UPLATE ATA BUFFER ADDRESS 
FORMAT ASCII FOR MESSAGE 
zMOV ASCII TO MES! 

:GO BACK TO START OF LCOP 
7GET DATA BUFFER ADORESS 
SuET POWER-FAIL HEADER ADDRESS 

[DPMOO1 

28 



004737 004772 

010566 

005140 
004772 

000002 

060015 
000012 

000000 

000002 

4$: 

5$: 

064332 

6$: 

TIMES: 

0 3 
CZMSBEO 9312/1144 KT24 UB] BOO MACRO M1113 22-JAN~82 09:18 PAGE 16~1 
PUT MESSAGE IN BUFFER ROUTING 

PCF ILBUF 

POUFe +4, R3 

Pt, OCADO 
PC FILBUr 

#2,R3 
4$ 
MCR,(R4)+ 
HLF (R4&)+ 
(R4&)+ 
a(R6) .6$ 

0 
#2, (R6) 
PC 

SEQUENCE 

7G0 PUT POWER-FAIL HEADER IN MESSAGE BUF. 

zAR= WE DONE 
zI’ YES THEN GO RETURN 
340 CONVERT OCTAL TO ASCII 

:UnOATE DATA B); aren ADDRESS 
O BACK TO START OF LGOP 

tPUr f /LF AT END oF MESSAGE 

PUT ZERO TERMINATOR AT END OF MESSAGE 
GET MESSAGE BUFFER ADDRESS 

GET OVER MESSAGE BUFFER ADDRESS 

29 
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CZM9BE0 9312/1146 K724 UBI BOO MACRO M1113 22-JAN~82 09:18 PAGE 17 SEQUENCE 
ERROR HANDLER ROUTINE 

373 -SBITL. ERROR HANDLER ROUTINE 
a7 THIS SUBROUTINE FORMATS THE ERROR MESSAGES THE TYPES THEM 
576 004344 104411 ERRHAN: SAVREG 
877 004346 012704 011276 MOV RERRMSG .R4 
878 004352 005237 001120 _ INC — ERRCNT z INCREMENT ERROR COUNTER 
879 064356 032777 092000 174520 BIT *BITI0,9Se2 BELL ON ERROR 

006364 977402 Bea =Ss«d1S BRANCH IF HO 
881 149401 TYPE 
BB2 004370 007344 BELL 
883 004372 032777 020000 174504 18: BIT sBITI3.a@SWR —-; INHIBIT ERROR TYPEOUT 
884 0046400 001402 BEQ  —OVERT > NO GO THROUGH 
B85 004402 000137 004722 JMP ss OVERTO 
886 004406 013700 001110 OVER1: MOV —-ROMERR.RO GET ERROR CODE 
887 005412 013737 001110 004710 MOV = ROMERR,OVER9 =: SAVE_ERROR CODE FOR APT 
888 004420 012701 004744 MOV = MEHEADT.R1 GET ERROR HEADER TABLE 
889 004424 000241 CLC 3C-BIT USED TO STOP STEPPING THROUGH TABLE 
890 004426 006000 28: ROR RO ROTATE ERROR CODES 
891 004430 103403 acs 3S ZIF C-BIT SET STOP STEPP 
852 04432 0627-1 000002 ADD = #2..R1 STF C-BIT CLEAR STEP TO NEXT HEADER 
B93 004436 000773 BR 2s GC STEP 
894 004440 011105 38: = MOV (RT) RS PUT HEADER ADDRESS 1.4 REGISTER. 
895 004442 004737 004772 JSR PC. FALBUF GO PUT HEADER IN ERROR MESSAGE BUF . 
89 004446 000015 cR 
897 004450 032737 000040 001110 BJT —-ABFERR,RCHERR +15 IT A“ PPEVAR'” ERROR? 
898 004456 001065 BNE BE > +BRANCH IF 
899 004460 032737 003600 001110 BIT  #3600,ROMERR isle IT A “SEQTSI" ERROR? 
900 0046466 001411 BEQ «148 > +BRANCH IF NO 
901 004470 013737 013076 004506 MOV = ARG2. 138 +PUT £CR OR BHT AT 13S 
902 004476 013705 013074 MOV = AxGT_R5 Z+ARG1 CONTAINS ADR. OF MSG 
903 004502 004737 004772 JSa__ PC. FALBuF :+PUT DATA INTO BLFFER 
904 004506 000000 13$: WORD 0 Z#CONTAINS CR OR HT 
905 004510 000450 BR 8S 
906 0045i2 032737 000023 601110 148: BIT £23,ROMERR 418 ufPRORA CRC. APTERI OR APTERZ 
907 004520 001426 Bo Os7S IF NO GO FORMAT ASTERS, APTERG 
908 0046522 032737 000020 001110 BIT #20 ,ROMERR 31S ERROR CRC 
909 004530 001417 Bea OCS ZIF_NO FORMAT APTER1, APTER2 
910 004532 013700 003046 MOV ——- ROMCNT .RO GET ROM COUNTER 
911 004536 013701 007176 MOV = ROMFIRRI GET ROM NUMBER TABLE 
912 006542 000261 CLC C~BIT USED TO STOP STEPPING THROUGH TABLE 
913 006344 006000 4$: ROR RO ZROTATE ROM NUMBER 
91% 004546 103403 Bcs SS HTP C-BIT. SET’ STOP. STEPPING 
915 004550 062701 000002 ADD = #21 ZIF C-BIT CLEAR STEP TO NEXT ADRS 
916 004554 000773 BR 4$ > CONTINUE STEPPING 
917 006556 011101 S$: MOV. CRT).RI : MOVE gADDRESS 1 RT FROM 7 AB: ;DPMOO1 
918 004560 112124 55$: MOVB (R1)+.(R4)* PUT ROM NUMBER IN EPROR MESSAGE BUF 
919 004562 105711 TSTB = (RI) CEL IF TERMINATOR ;DPM001 

00456% 601375 BNE 558 BRANCH BACK IF NOT :DPMO01 
921 004566 21 BR 8s . G0 TO END OF ROUTINE 
922 004370 112324 6$: BOVB «= (R3)+,(R4}* «PUT BAD DEVICE CODE IN ERROR MESS. BUF. 
23 004572 112306 MOVB = (R'3)+,(R4)+ 

924 004576 16 QR 83 0 TO END OF RW!:NE 
925 006576 016603 700006 7$: = MOV. «6 (RS) RB ET SAVED EXPECTED VALUE 
926 004602 004737 605034 JSk PC, OCAST GO COVERT OCTAL TO A 
927 004606 004737 004772 JSR PCLFILBUF 160 PUY DATA IN ERROA MESSAGE BUF 
928 004612 000011 ; HT 
929 004614 016603 000010 MOV = 70(R6) .R3 GET SAVED RECEIVED VALUE 



CZMOBEO 9312/1144 + K124 UBL 200 MACRO M1113 
ERROR HANOLER ROU 

620 
4 

013323 

005034 
004772 

009015 
000012 
000000 
001160 

004714 
000001 

000040 

005540 

005546 

100000 

001110 

001116 

001779 

174154 

8$: 

OVER2: 

AROUND : 

OVERS: 

OVER11: 

OVER10: 

12$: 

EHEADT: 

F_ 3 
22-JAN~82 09:18 PAGE 17-1 

PC,OCASC 
PC, FILBUF 

#CR,(R4)+ 
MLE, (R4)s 
#0 (RG) + 

ARUN! 
#-FERR,ROMERR 

AROUND 
OVERI1 
PC, SATY1 

0 

PC, SATY3 

#B1IT15,.aSwR 
12$ 

ROMERR 

Pr 

SEQUENCE 

‘0 COVERT OCTAL TO ASCII 
0 PUT DATA IN ERROR MESSAGE BUFFER. 

sPUT CR/LF AT END OF MESSAGE 

3PuT TERAINATOR AT END OF MESSAGE 

; ts ~ eran 

z- NOT A REAL ERROR 
GO REPORT ERROR 

’ "S CONTINUE 

3 THEN HALT 
sIF NOT ON APT JUST REPORT ERROR 

31S HALT ON ERROR SET 
7IF NO SKIP OVER HALT 

sCLEAR ERROR FLAGS 

r
e
o
e
 

3 
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CZMOBEO 9312/1144 KT24 VBI BOO MACRO M1113 22-JAN-82 09:18 FAGE 18 SEQUENCE 
FILL BUFFER ROUTINE 

970 -SBTTL FILL BUFFER ROUTINE 
971 :THIS SUBROUTINE FILLS THE MESSAGE BUFFER WILL ASCII 
38 CHARACTERS. 

974 004772 02¢e776 000011 000000 FILBUF: CMP #HT (RS) IS FIRST CHARACTER A TAB OR CR 
975 005000 001003 BNE 1$ sI® CR THEN GO PUT CR/LF _IN BUFFER 
976 005002. 112724 000011 MOVE WHT ,(R4) + 3 IF TAB THEN PUT TAB IN BUFFER 
977 005006 002404 BR 2s GET OVER NEXT LINE 
978 005010 119724 000015 1S: MOVB ACR, (R4)+ sMOV CR/LF TG BUFFER 
79 005014 1, 724 QO0012 MOVB ALF (R4)+ 

980 0050¢0 9112524 2$: MOVB (R5}+, (R4)+ PUT - CHARACTER IN Be S SAGE BUFFER 
981 0050<2 105715 TSTB (R iS NEXT CHARACTER ZERO 
982 065024 001375 BNE se IF MOT PUT IT IN MESSAGE BUFFER AND GET NEXT 
983 005026 062716 O0C0002 AD) #2, (R6) [UPDATE RETURN POINTER TO GET OVER CHARACTER 
984 00503¢ 000207 RT. PC 3 THEN RETURN 
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CZMSBED 9312/1744 KT24 UBI BOO MAC™D M1113) 22-JAN-82 09:18 PAGE 19 SEQUENCE 
OCTAL TO ASCIY CONVEASION ROUTINE 

985 -SBTT. OCTAL *0 ASCII CONVERSION ROUTINE 
$86 :THIS SUBROUTINE TAKES a SIXTEEN BIT OCTAL NUMBER AND 
38? ZCONVERTS IT TO 6 ASCII CHARACTERS 

989 005034 912700 910566 OCASC: MOV #OCTBUF RO GET BUFFER ADDRESS 
S90 925040 005020 CLR (RO) + CLEAR BUFFER 
991 005042 005020 CLR (RO) + 
992 005044 005020 CLR (RO) + 
S73 005046 095020 CLR (RO)+ 
994 005050 072700 010566 MOV #OCTBUF ,RO ;GET BUFFER ADDRESS 
995 005054 019337 05136 MOY R3, TEMP :GET OCTAL NUMBER 
996 005060 00241 cLC CLEAR CARRY 
997 005062 006137 005136 ROL TEMP SRCTATE BIT INTO CARRY BIT 
998 005066 906110 ROL (RO) ROTATE canny BIT INTO BUFFER 
999 005070 1£2710 000060 1$: BIS8 #60, (RO) [MAKE IT ASCII 

1000 005074 005200 INC RO sUPDATE BUFFER ADDRESS 
1001 905076 020027 010574 CMP RO, #OCTBUF +6 cHAVE WE CONVERTED ALL THE NUMBER 
1002 005102 901003 BNE 2s 3IF NO CONTINUE 
10G3 005104 012705 010566 MOV #OCTBUF RS IF YES PUT BUFFER ADDRESS IN REGISTER 
1004 005110 000207 RTS PC ;RE TURN 
1005 065112 006137 005136 2s: ROL TEMP ZROTATE BIT INTO CARRY BIT 
1006 005116 106110 ROLB (RO) ROTATE CARRY BIT INTO BUFFER 
1007 005120 006137 005136 ROL TEMP : 
1008 005124 106110 ROLB (RO) : 
10€= 005126 006137 005136 ROL TEMP . 
1010 005132 106110 ROLB (RO) : 
1011 005134 000755 BR 1$ :GO TO START GF LOOP 
1012 065136 000000 TEMP: 0 

33 
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CZMOBEO 9312/1144 KT24 UBI BCO MACRO M1113. 22~JAN-82 09:18 PAGE 20 SEQUENCE 
ROUTINE TO SETUF R3 FOR TKE OCTAL TO ASCII ROUTINE 

1013 .SBTTL ROUTINE 70 SET'P R3 FOR THE CCTAL TO ASCII ROUTINE 
1014 :THIS ROUTINE IS CALLED BY THE PUT MESSAGE ROUTINE TO GET THE RIGHT 
1015 :VALUE IN R3 SO THE OCTAL TO ASCII ROUTINE GETS THE RIGHT NUMBER. 

1017 005149 010346 OCADD: MOV R3 5 (R6) 7SAVE THE VALUE OF R3 
1018 605142 611303 | MOV (R37. [PUT THE DATA TO BE CONVERTED IN R3 
1019 005144 004737 003034 JSP pe pease 60 CONVERT OCTAL TO ASCI 
1020 005759 012603 mOV (R6) +,R3 zREST R3 
1021 905152 000207 RTS PC RETURN. 



J 
CZMBEO meee! Tas KT24 UBI BOO MACRO M1173 22-JAN-82 09:18 PAGE ci 
TIPE ROUTI 

1922 

005154 
005160 

105737 
100002 

005533 

009002 
000001 

000100 

005224 
065246 

000040 

000002 

000011 

00C200 

005514 

005366 
605522 

00550 

000001 

005366 
005514 

000040 

001160 

991161 

001161 

-S8TTL TYPE ROUTINE 
Me SARSSALEASESLLESEASELASASALALASE EAE SEILER SEAS ESE RCSA S STARS ASSESS 

T*ROUTINE TO TYPE ASCIZ MESSAGE. Pe SAGE MUST TERMINATE WITH A 0 BYTE ED 

°f 

3 L: 
3#1) USING A 

* TYPE 

61$: . D 
&2$: B1TB 

2$: OVB 

60$: MOV 
3$: ADD 

4$: CMPB 

BR 
; HORT ZONTAL 

MOVB bs: 

y® THE ROUTINE WILL INSERT A 
TE SNU 

SEQUENCE 35 

NULL CHARACTERS AFTER A LINE F 
LL CONTAINS THE CHARACTER TO BE USED AS THE FILLER” CHARACTER. 

SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 
SFILLC CONTAINS THE CHARACTER TO FILL AFTER. 

TRAP INSTRUCTION 
-MESADR 

STPFLS 
i$ 

3$ 
RO.-(SP) 
2 (SP) RO 
@APTENV ,SENV 
6 
#APTSPOOL , SENVA 
62$ 
RO,618 
PC .SATY3 

#APTCSUP, SENVM 
608 
(RQ)+,-(SP) 
4$ 
(SP) + 
(SP)+,R0 
#2,(SP) 

#HT (SP) 
8$ 
aCRLF. (SP) 
5 
(SP) + 

SCHARCNT 
$ 2 

PC STYPEC 
SEILLC. (SP 

$ 
SNULL ,~ (SP) 

1 CSP) 
6$ 
PC ,STYPEC 
SCHARCHT 
7$ 
PROCESSOR 
a’ (SP) 

ssMESADR IS FIRST ADDRESS OF AN ASCIZ STRING 

zeIS THERE A TERMINAL? 

2 7HALT HERE IF NO TERMINAL 

7 SAVE RO 
26GET ADDRESS ach ASCIZ STRING 

ING I T MODE 
32N0.,60 CHECK wr OR APT CONSOLE 
i 7 Spool MESSAGE TO APT 

NO,GO CHECK FOR CONSC‘E 
335 2SETUP PIE SSAGE ADDRESS FOR APT 

MESSAGE TO AP 

22YES.SKIP TYPE OUT 
22PU35H CHARACTER TO BE TYPED ONTO STACK 
2:8R IF IT ISN*T THE TERMINATOR 
3cIF TERMINATOR POP IT CFF THE STACK 
scRESTORE 20 
ADJUST RETURN PC 
ie URN ET 
33BRANCH IF <HT> 

2 ;BRANCH IF NOT <CRLF> 

2cPOP <CR><LF> EQUIV 
3i TYPE A CR AND LF 

CLEAR CHARACTER COUNT 

3360 TYPE THIS AHARACT ER 
31S IT TIME FOR FILLER CHARS .? 
331F NO GO GET NEXT CHAR. 
2GET # oF wi beer CHARS. NEEDED 
23AND THE NULL CHAR. 
zcfOes A NULL NEED TO BE TYPED? 
[IBR IF NO--GO POP THE NULL OF: OF STACK 
3G0 TYPE A NULL 

‘tbo NOT COUNT AS A CQUNT 
oop 

2sREPLACE TAB WITH SPACE 
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005366 
000907 

000126 

000122 
177600 
000023 

900102 

000076 
177600 
000021 

000060 

000002 

009002 
000015 

005514 

000012 

000 

005514 

000021 

000042 
000602 

009002 

JSR 
8178 
BNE 
TST 
BR 

STYPEC: 
TST8 
BPL 
SOV 
BIC 
CMPB 
BNE 

101$: 
TSTB 
BPL 
MOVB 
BIC 
C 
BNE 

102$: 
TST 

10$: 
TSTB 
BPL 
CMP3 
BEQ 
*OVB 
CMPB 
BNE 
CLRB 
BR 

1$: CMPB 
BEQ 
INC 

SCHARCNT: . WORD 
£TYPEX: RTS 
$TKS: WORD 
STKB: - WORD 
$TPS: WORD 
$728: . WORD 
$NULL: BYTE 
SFILLS: .BYTE 
SFILL® BYTE 
STPFLG: .BYTE 
SQUES: .ASCII 
SCRLF -ASCII 
$LF: -ASCIZ 

PC, STYPEC 
#7 SCHYARCNT 
9s 
CSP) + 
2s 

asiKs 
10$ 
aSTKB,-(SF) 
#17769G, (SP) 
ASXOFF . (SP) 
1028 

aSTKB. (SP) 
#177600, (SP) 
#SXON, (SP) 
1018 

(SP)+ 

asPs 
10$ 
9 (SP) . sfISX0N 

5cSP). “astes 
wer. ,2(SP) 

STYPEX 
(PCs+ 
0 

23 TYPE A SPACE 
BRANCH ob NOT AT 

:2TAB STOP 

POP SPACE OFF STACK 
DEGET NEXT CHARACTER 

::CHAR IN, IN KYBD BUFFER? 

z3GEr ¢ tan 
::STRIP Ex EXTRANEOUS BITS 

“TBR iF NOT 

7cWAIT FOR CHAR 

33 IF NOT 

ccF IX STACK 

TcWAIT UNTIL PRINTER IS READY 

31S CHARACTER A RANDOM X0Qi.? 
= 7BRANCH IF YES 

LOAD CHAR TO wv TYPED INTO DATA REG. 
His CHARACTER A CARNIAGE RETURN? 
sBRANCH IF iO 

7 YES=~CLEAR CHARACTER COUNT 

2318 CAR ACTER. A LINE FEED? 
3 7BRANCH IF 
3; COUNT THE CHARA TER 
>: CHARACTER COUNT STORAGE 

vet KDB STAT!'S :MJD001 
Y KBD BUF Fc. MJD001 

crt PRINTER, STATUS REG. PADDRESS 
aaeN PRINTER BUFFER REG. ADDRESS 
CONTAINS NULL CHARACTER FOR FILLS 

SEQUENCE 

7:CONTAINS # Gr FILLER Re TA ACT ERS RE AUIRED 
2s INSERT FILi CHARS. AFTER A f 

TERMINAL AVAILABLE’’ FLAG (BIT<O7>=O0=¥ES) 
TIQUESTION MARKS 
3 CARRAIGE RETURN 
sc LINEFEED 

36 
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APT COMMUNICATIONS ROUTINE 

1024 

112737 
112737 
000403 
112737 

000001 
000:37 

GO0C01 

006002 

000001 

000100 

000004 
000002 
001140 

001154 

001154 

001156 
000004 

000004 
000062 
177776 
005154 

006004 

301160 

001140 

006004 
006002 

006004 

007160 

001161 

062004 

001140 

005714 
900004 

001142 
fOC004 

SEQUENCE 

. BITL APT COMMUNICATIONS ROUTINE 
ce RERHEAEARRAT.. RAEAAAH” LHEATUTEKHAAAKSEKAERAREAEAEARAKRTHARAETARARERAKTARANRKE 

$aTy1: 
SATY3: 

SATY4: 
SATYC: 

MOVE 
MOVE 
BR 
mOVB 

13: TST 

2$: TSTB 

12$: CLRB 

SMFLG: 
SLFLG: 
SFFLG: 

APTCSUP=040 

¥1,SFFLG 
#1 7 wFLG 
SATY 
#i, SFFLG 

RO,-(SP) 
R1,~-(SP) 
SMF LG 
5$ 
SAPTENV. SENV 

seh TSPOOL. STNVM 

06 (SP) RO 
2.4(SP 

saccrePe 
1$ 
RO, SMSGAD 
(RO) + 
2$ 
$MSGAD .RO 
RO 
RO, SMSGLGT 
#4, SASGTYPE 

94 (SP) » 2 548 

‘S5pser -(SP) 
poeSTY PE 

SFFLG 
12$ 
SENV 
12$ 
SMSGTYPE 
11$ 
ee SFATAL 

4(SP) 

(SP)+,R1 
(SP) +,RO 

32TO REPORT FATAL ERROR 
i3TO TY2E A MESSAGE 

7:70 ONLY REPORT FATAL ERROR 

:2PUSH RO GA STACK 
72PUSH R1 ON STACK 
2 SHOULD TYPE A MESSAGE? 

F NOT: 
: OPERATING UNDER APT? 
73iF NOT: BR 
2 SHOUD SPOOL MESSAGES? 

ZGET MESSAGE ADDR. 
;;BUMP RETURN ADDR 

7ESEE IF’ DONE W/ LAST XMISSION? 
;31F NOT: WAIT 
‘pur ADDR IN MAILBOX 
3sFIND END OF MESSAGE 

33SUB START OF MESSAGE 
73GET RESSAGE LNGTH IN WORDS 
73PUT LENGTH IN MAILSOX 
szTELL APT TO TAKE MSG. 

z2PUT MSG ADDR IN JSR LINKAGE 
ETURN ADDRESS 

PUSH 199776 ON STACK 
= CALL TYPE MACRO 

7¢ SHOULD B Reaper FATAL ERROR? 

Bite UNDER APT? 

aa ie Last RES SAGE? 

7GET ERROR fo a 
RETURN ADDR. 

72 TELL eirte TO TAKE ERROR 
TICLEAR FATAL FLAG 
ZICLEAR LCG FLAG 
2: CLEAR MESSAGE FLAG 

POP STACK INTO R1 
170 STACK INTO RO 
oe Ref 

CRESS. FLAS 
[LOG FLAG 
TF TAL FLAG 

37 
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Tuco 
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~ ROUTINE 

SE
SS
EF
ER
SE
ES
ES
 

RE
NS
ES
RK
SR
NT
AE
 

006170 

622737 000176 

177476 

177472 
1776G0 
000007 

177414 

177410 
177600 
000025 

006536 
000006 

900015 

006004 

000002 

0055 
001191 

000100 

005366 
000060 

000067 

000040 
000002 

000002 

001104 

000001 

172724 

060001 

177312 

~SBTTL 

- ENABL 

A 3 
KT?4 UB. BOO MACRC Mi113 22-JAN-82 99:18 PAGE 23 

TTY INPUT ROUTINE 
ff ARARAARATRAENAAEAAETAERAA RETAKE: RAEKKAEAAAEARAAKAAAEARKAERHERAERAEAEH 

SEQUENCE 38 

eet eee ee 
T*SOFTWARE SWITCH REGISTER CHANGE ROUTINE. 
Z*ROUTINE IS ENTERED FROM THE TRAP HANDLER, 
Z*SERVICE THE TEST FOR CHANGE IN SOFTWARE Sun tcH REGISTER TRAP CALL 
; tWHEN OFERATING IN_TTY FLAS MODE. 

#SUREG, ScKSWR: 

$GTSWR: 

19$: 

10$: 

17$: 

as Tks 
15$ 
a$TKB,- (SP) 
#177, (SP) 
a7, (SP5+ 
15% 
sAyTOB, rh 
15$ 
,SCNILG 
* SmSUR 
SWREG .- (SP) 

/SMINEV 
-(SP) 
-(SP) 
asixs 

ae ike - (SP) 
#*C177, (SP) 
(SP) #05 
10$ 
SSCNTLU 
#6.5P 
19 
(SP) #15 
16S 
4iS¥) 
11$ 
2(SP) .aSwR 
46,5P 
/SCRLF 
SINTAG, #1 
15$ 
#100, aSTKS 

PC, STYPEC 
($5) 460 
18$ 
(SP) #67 
18$ 
£60, (SP3+ 
2(SP) 

21S Ve SOF Tw SELECTED? 
sBRANCH IF 

sta 
; WE RUNNING IN AUTN—MODE? 
: [BRANCH IF YES 
z2ECHO THE CONTROi -G (*G6) 

TYPE CURPENT CONTENTS 
2 SAVE SWREG FOR TYPEOUT 
2:66 TYPE--OCTAL ASCII (ali DIGITS) 
22PROMPT FOR NEL SUR 

: IGNORE 
Siler’ S$ TR’ 
2213 IT A <CR>? 

CH ‘°F NO 
‘cla IT vet FIRST CHAR? 

3 sRE-ENMABLE hor KBD INTERRUPTS? 

«RE BLE TTY KBD INTERRUPTS 

BRANCH IF YES 
3: CHAR ? 
2 BRANCH OIF YES 
3 ~OFF ASCLi 
2.JS urs THE FIRST CHAR 
SBRANCH IF YES 

3iNO, SHIFT ORESENT 

ROOM FOR 
KEEP COUNT OF CHAR 
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TTY INPUT ROUTI 

006254 
006260 
006262 
006266 

177776 

005534 

000004 
177214 

177210 
177600 
600004 

177162 

177156 
177600 
000021 

000004 

000004 

00004 

000040 

006526 
006536 

00177 

005534 

524 

a 15 
177777 
00£536 

000002 

000021 

000140 

000175 

000004 

18$: 

a4 SASL 

BiS 5g {SP) «(SPI 
$ 

TYPE SWUFS 
BR 50s 
SB 

h_ 3 
GE 23-1 SEQUENCE 

775E1 IN NEW CHAR 
37:GET THE NEXT ONE 
SC TYPE 2<CRO<LF> 
7; SIMULATE CONTROL <u 

2S REARAAAEAERAERAAAAKHEKERR IAEA ARARAARAARAARHEARAARERAEERER”REAREREE 

PETHIS ROUTINE WIL. INPUT A SINGLE CHARACTER FROM THE TTY 
peCALis 

28: 

33: 

4$: 

RES URN HERE 

: MOV (SP} = (SP} 
MOV 4(SP5 4 2(Sr) 
TST, asi 
BPL 1$ 
MOVB a$TKB,4(SP) 
BIC pstber EN 4 (SP) 
CMP 4{SP) #23 
8N 3$ 
TS1B astks 

MOVB = a$TKB,-(5P) 
BIC $*€177, (SP) 
CMP (SP) +, #21 

23 
1$ 

CMP 4 (SP) . ABKON 

CMP 4 (SP) ,4160 

cmp 4/SP) #175 
ct 

SIC #40,4<SP) 

32 INPUT A SINGLE CHARACTER FROM THE TTY 
33 CHARACTER IS ON THE STACK 
ssWITH PAP'TY BIT STRIPPED OFF 

72PUS# DOWN THE PC 
2 SAVE THE PS 

GET RID OF JUNK IF ANY 
S IT A CONTROL~-S? 

CH IF NO 
WAIT FOR A CHARACTER 

; = Loge it ITS THERE 

@
e
 
t
e
e
 

Ik 
ir 
YY’ . RESUME 
J. .T A RANDOM XON? 3RANOO1 

RANOO1 

a
e
 

Be
 

Be
 

Bs
 

Be
 

Be
 

Be
 

Be
 

Oe
 

Be
 

Se
 
H
o
H
)
 

He
 

Be
 

Be
 

Be
 

fF ARAAAAER EE RERERERREAEEAREREREREHREREARAREREARRARAARERRARERAERERE 

$RDLIN: 
1$: 
2$: 

10$: 

4$: 

3$: 

RDLIN 
RETURN HERE 

MOV R2,-(SP) 
MOV #SITYIN.RS 
CMP aSTTYINGB. oR3 

AOVB ss (SP) +, (R3) 
CB #177, (R3) 
BN: 3$ 
TYPE SQUE S 
BR $ 
MOVB =e (R3) , 98 

CMPB B15, (R3)+ 
BNE 
CLRQ -11R3) 
TYPE oSlF 

ees ROUTINE WILL INPUT A STRING FROM THE TTY 

32 INPUT A STRING FROM THE TTY 
ADDRESS GF FIRST CHARACTER WILL BE ON THE STACK 
2 2 TEMAINATOR WILL SE A BYTE OF ALL O'S 

i2GET ADDRESS 
SUFFER FULL? 

oR IF YES 
READ ONE CHARACTER FROM THE TTY 

eer CHARACTER 
2321S IT A RUBOUT 
2 SKIP Ir NOT 
zTYPE A '?? 

SECLEAR TRE SUFFER ANO LOOP 
7ECHO THE CHARACTER 

2 CHECK FOR RETURN 
LOOP_IF NOT RETURN 

SF ELEAR RETURN (THE 15) 
cc TYPE A LIWE FEEO 
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TTY INPUT ROUTINE 

006502 912603 mov (SP)+,R3 > RESTORE RI 
006794 011646 MOV (SP), =(SP) i: ADJUST THE STACK AND PUT ADDRESS OF THE 
006506 016666 200064 000002 MOV &( (SPS .2(SP) :: FIRST ASCII CHARACTER ON IT 
006514 012766 006526 060004 mV aSTTVIN, 4 (SP) 
066522 600002 ATI RETURN 
006526 000 9S: .BYTE 0 >: STORAGE FOR ASCII CHAR. TO TYPE 
006525 000 .BYTE C +: TERMINATOR 
006526 STTYIN: .SLKB 8. :cRESERVE 8 BYTES FOR TTY INPUT 
0665 136 125 015 $CNTLU: .ASCIZ /*U/<15><12> SI CONTROL ‘UU’ 

543 134 107 015 $CNTLG: .ASCIZ /*6/<15><12> [CONTROL ‘'%'° 
006550 015 Ol: 123 SMSUR: .ASCIZ <15><12>/SWR = / 
006561 040 040 196 SMNEW: .ASCI2 / NEW = / 
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BINARY TO OCTAL CASCII) ANS TYPE 

1028 

017646 000000 
000001 
007017 
00002 

00C001 
C00004 
000005 

007017 

000006 
007016 
007015 
000012 

007016 

177770 

000060 
000040 

007015 

007015 
907017 
007014 

C 4 
PAGE 24 SEQUENCE 

-SBTTL BINARY TO OCTAL (ASCII) AND TYPE 
Peer isieeei iii risa ts ioc tie ire tiie Srey Peete seit ee 
:*THIS ROUTINE IS USED TO CHAREST A 16-£ -T BINARY NUMBER TO A 6-DIGiT 
ssOCTAL (ASCII) NUMBER AND 
2*$TYPOQS-~-~ENTER HERE TC SETUP. SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 
3*CALL: 

NUM, -(SP) 

N 
| 

2 «NUMBER TO BE ivper 

321=TYPE LEADING ZEROS 
2 0=SUPPRESS LEADING ZEROS 

Se oe oy occ HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 
i $TYPOS OR STYPO 
3*CALL: 
ie 

- ° 

MOV NUM, ~ (SP) 3 sNUMBER TO BE TYPED 
3sCALlL FOR TYPEOUT 

of 

i *STYPOC--~ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 
Z*CALL: 
a 

& 

$TyPos: 

$1YPOC: 

STYPON: 

1$: 

23: 

3$: 

4$: 

53: 

NUM, ~ (SP) 

(SP) ,-(SP) 
1(SP) /SOFILL 

SMODE +1. RG 

#6,R4 
Rs , SOMODE 
SOFILL,R4 
Eg tsP) RS 

R 
SOMODE 

> 7NUMBER TO BE T/PED 
3:CALL FOR TYPEOUT 
ety tet THE MODE 
3sLOAD ZERC FILL SWITCH 
;sNUMBER OF DIGITS TO TYPE 
ZIAD.JUST RETURN ADDRESS 

zeSET THE ZERO FILL SWITCH 
33SET FOR SIX(6) DIGITS 
; me ITERATION COUNT 

: 5 
ZIGeT THE NUMBER OF DIGITS TO TYPE 

3>:SUBTRACT IT FOR MAX. ALLOWED 
scSAVE_IT FOR USE 
33GET THE ZERO FILL SWITCH 
3:PICKUP_THE INF UT NUMBER 
zie THE OUTPUT WORD 

ROTATE MSB INTO ''C’’ 
7:60 DC M58 
FORM THIS DIGIT 

GET LSB UF THIS DIGIT 
TTYPE THIS DIGIT? 

IF NO 
33GET RID OF JUNK 
oe tT FOR 0 

7 SUPPRESS THIS 0? 
73BR IF YES 
::DON- T_ SUPPRESS ANYMORE 0°S 

MAKE THIS CIGIT ASCII 
SIMAKE ASCII IF NOT ALREADY 

41 
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AND TPE 

007012 MOVB = R33, BS 
007012 TYPE a$ 
007014 7$ peca 43s $OCNT 

BGT $ 
BT 6S 
INC R4 
BR 

6S: MOV (SP)+,R5 
MOV (SP) +-R4 
MOV (SP) +.R3 

000002 000004 MOV 2(SP) 24 (SP) 
MOV (SP) +. (SP) 
RTI 

8s: ‘BYTE 0 
‘BYTE 0 

SOCNT: BYTE 0 
SOFILL: BYTE 0 
SOMODE: .WORD 0 

SEQUENCE 

37: SAVE FOR TYPING 
2:60 TYPE THIS DIGIT 
33COUNT BY 
:2BR IF MORE TO DO 

DONE IF 
2: INSURE LAST DIGIT ISN'T A BLANK 
70 00 THE LAST DIGIT 

oe R3 

Z:SET THE STACK FOR RETURNING 

; sRETURN 
£3 STORAGE FOR ASCII DIGIT 

NATOR FOR mee ROUTINE 

°C 
ZINUMBER OF DIGITS TO TYPE 

42 
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SAVE ANDO RESTORE RO-RS ROUTINES 

103¢ -SATIL SA‘ AND RESTORE RO-R5S ROUTINES 
TEER AERA KARRRAEEEETERERERERERERERAAIREREEEEREEERERREREREREE 

T®SAVE RO-R5 
:*CALL: SAVR 

3 UPON reTURH FROM SSAVREG THE STACK WILL LOOK LIXE: 

te TOP-~-(+16) 
t® 42~=-(+18) 
re +hs—-R5 
T® t6—~—- RSG 
3% +8---R3 
2%4+10-—-R2 
3 %412-—-R1 
< #414—~-RO 

007920 SSAVREG: 
007020 019046 SOV RO,-(SP) 2:PUSH RO ON STACK 
007022 010146 MOV R1,-(SP) : PUSH RT ON STACK 
007024 010246 POV R2,-(SP) ZZPUSH R2 ON STACK 
007026 010346 MOV R3,-(SP) 77 PUSH ON STACK 
007030 010446 OV R4,-(SP) 27 PUSH RS ON STACK 
007032 010546 MOV R5,-(SP) sPUSH RS ON STACK 
007034 016646 000022 MOV 22(SP), -(5P) 2: SAVE PS OF PAIN FLOW 
007040 016646 000022 MOV 22 (SP) ,-(§2) 77 SAVE PC OF MAIN FLOW 
007044 016646 000022 MOV 22(SP) .~(SP) r3SAVE PS OF CALi 
007050 016646 vu00022 MCV 22 (SP) .~-(SP) 77 SAVE PC OF CALL 
007054 060002 RTI 

2 sRESTORE RO-RS 
s*CALL: 
:* RESREG 

907056 SRESPEG: 
007056 012666 000022 POV (SP)+,22¢(SP) ZRESTORE PC OF CALL 
007062 012666 000022 MOV (SP) +,20(SP) ZZRESTORE PS OF CALL 
007066 012666 000022 MUV (SP) +,22(SP) : RESTORE PC OF MAIN FLOW 
007072 072666 000022 MOV (SP)+,22(SP) ZcRESTORE PS OF MAIN FLOW 
007076 012605 MOV (SP)+.~R5 s:POP STACK INTO RS 
007100 012604 MOV (SP) 4+ R4 ::POP STACK INTO R4& 
007102 012603 MOV (SP) +,R3 ::PO0P STACK INTO R3 
667104 012402 BOY (SP) + ,R2 7zPOP STACK IMO R2 
007106 012601 MOV (SP) +,R1 :2:POP STACK INIO R1 
007110 012600 ROV (SP)+ RO ::POP STACK INTO RC 
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TRAP DEC 

1036 

010046 
016600 000002 
005740 
111000 
006300 
016000 007150 
006200 

011646 
018666 000004 090002 
000002 

SEQUENCE 

~SBTTL TRAP DECODER 
FERAEAAAARAREARAEARARETAEKELARREAAEAARERERAAERAERRERERRERERREREEEAE 

Z*THIS ROUTINE WILL PICKUP THE LOWER BYTE C* THE 'TRAP’' INSTRUCTION 
*AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS 

ZeOF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 

44 

=#G60 TO THAT ROUTINE. 
$ AOV TRAP: RO,-(SP) 7SAVE Ra 

MOV 2(SP) ,RO ++ GET TRAP ADDRESS 
TST ~(RO) 3 BACKUP BY 
MOVB (RO) .RO iiGET RIGHT aYTE OF TRAP 
ASL RO POSITION FOR INDEXING 
mov $1RPAD(RO) RO 2 INDEX TO TABLE 
PTS 3G6 TO ROUTINE 

sTHIS !S USE TO ANOLE THE "GETPRI" MACRO 
STRAP2: MOV (SP) ,-(SP) 73;MOVE THE PC DOWN 

mov &(SP5 ,2(SP) sMQVe THE PSwW DOWN 
RTI : RESTORE THE PSW 

-SBTTL TRAP TABLE 
z*THIS TABLE CONTAINS THE STARTING ADDRESSES CF THE ROUTINES CALLED 
3*BY THE “'TRAP'’ INSTRUCTION. 
. ROUTIN 

STRPAD: .WOR STRAP2 
STYPE ;;CALL=TYPE TRAP+1(104401*> TTY TYPEOUT ROUTINE 
STYPOC = ;;CALL=TYPOC TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING ZERCS) 
STYPOS ;:;CALL=TYPOS TRAP+3(104403) TYPE OCTAL NUMBER (NO LEADING ZEROS) 
STYPON >; CALL=TYPON TRAP+4(1044043 TYPE OCTAL NUMBER (AS PER LAST CALL) 
S$GTSWR 5; CALL=GTSWR TRAP+5(104405) GET SCFI-SWR SETTING 
SCKSWR >; CALL=CKSWR TRAP+6(104406) TEST FOR CHANGE IN SOFT-SWUR 
SRDCHR =; ; CALL=RDCHR TRAP*+7(104407) TTY TYPEIN CHARACTER ROUTINE 
SHDLIN ;;CALL=ROLIN TRAP+10(104410) TTY TYPEIN STRING ROUTINE 
SSAVREG ;; CALL=SAVREG TRAP+116104411) SAVE RO-R5 ROUTINE 
SRESREG ;;CALL=RESHEG TRAP+12(104412) RESTORE RO-RS ROUTINE 
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MESSAGES 

1038 .SBTTL 
1039 007176 007332 ROMPTR: [WORD 
1049 007200 045 G70 000 AROMI1: -ASCIZ 
1041 007203 9640702000 AROMZT: 2ASCI2 
1042 007206 064 ~—SOO71 000 APROMS1: [ASCIZ 
1043 097211 065 060 000 AROMGI: -ASCIZ 
1044 007216 = 06509177 000 AROMSI: -ASCIZ 
1045 007017 062, —s«60-Ss«00s BROT: “ASCIZ 
1046 007222 = «06S-——(s(HS Ss 40 BROWZT: LASCIZ 
1047 007233 063,063) 940 BROMST: (ASCI? 
1048 063 964 0460 3RO%T: (ASCI? 
1049 007255 063 062 040 BRONSI: -ASCIZ 
1050 062 060 000 RMNUMI: .ASCIZ 
1051 007271 063 065 000 RMNUMZ: /ASCIZ 
1052 007274 063 063 000 RMNUMS: |ASCIZ 
1053 007277 ~—s-«063 % 000 RANUS: (ASCIZ 
1054 007302 065 < 000 RAMS: -ASCIZ 
1056 007306 007290 007203 007206 AROM:  .WORD 
1057 0 007217 007222 9007233 WORD 
1053 007332 007264 007271 007274 ROMNUY: .WOR 
1059 007344 207 37 7? BELL: “ASCII 
1000 067350 = 012-15 116 NORM: «= LASCIZ 
1061 007426 054 O40 105 ERL:  <ASCIZ 

4 
09:18 PAGE 89 SEQUENCE 

MESSAGES 
ROPNUM 
/58/ see 

at 

Be
 

Oe
 

Se
 

Se
 

Ve
 

Be
 
B
e
e
 

& 

AROM11, AROM21.AROM31,ARCM41 . AROMS1 
8R0f411,BROM21.8R0M31,8R0%41,8R0M51 
RANI RANUMS , RIAN, . RNUMS 
<207><377><37?> 
<12><15>/NO ROMS RESPONDED TO THE SIZING ROUTINE/<12><15> 
/, ERROR LINE # / 

45 
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C749BEG W9312/1144 KT? UBI 300 MACRO "7113 22-JAN-82 09:18 PAGE 30 SEQUENCE 46 
“ASCIZ ME SAGES 

1062 - SBTTL Me jz MESSAGES 
1063 007444 E2 104 111 101 DRHEAD: .ASCIZ ROM: E20 / 
1064 007465 104 Wi 101 DRH44: .ASCIZ DIAG. ROM FOR 11-44 UBI: E58 :DPm001 
1065 007524 104 111 101 DRH24: .ASCIZ /DIAG. ROM FOR 11-24 KT24: E74, “9312: ath / —_;DP@001 
1066 007600 O12 102 117 BRHEAD: .ASCII <12>/BOOTSTRAP ROM ENTRY POINTS AND Device CODES /<15><1zZ> 
1067 007656 114 WW? 103 sASCIZ = /LOC. DIAG. RUN DIAG. DEVICE CODE/ 
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CZM9BEO 9312 alias KT24 UBI BOG MACPO M1113 22-JAN~82 09:18 PAGE 31 SEQUENCE 
ASCI2 MESSAGE 

1069 007735 12¢ 123 105 PFHEAD: .ASCIZ @PSEUDO POWER-FAIL VECTOR ADR./NE PCa 
1070 010002 103 117 125 EROMSG: .ASCIZ /COULD NOT SIND DEVICE CODE / 
1071 010036 106 1i7 125 ERIMSG: .ASCIZ /FOUND UNEXPECTED DEVICE CODE / 
19072 010074 120 117 127 ER3ASG: .ASCII /PCWER- FAIL VECTOR ERROR/<15><i2> 
1073 010125 011 105 130 -ASC1Z EXPECTED RECIEVED/<15><12> 
1074 010152 120 V1? 127 ERSMSG: .ASCII 7POWER- FAIL bara ERROR/<15><12> 
1075 010201 011 105 130 eASCIZ / EXPECTED RECIEVED/<15><12> 
1076 010226 103 122 103 CRCMSG: .asCI2 /CRC ERROR IN ROM E-/ 
1077 010252 103 WWF 125 PFMSG: .ASCIZ /COULD NOT DETERMINE POWER-FAIL VECTOR ADDRESS/ 
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CZM9BEG 9312/1144 KT24 UBI 800 MACRO M1113 22-JAN-82 09:18 PAGE $2 
ASCIZ MESSAGES 

1979 010230 116 117 C49 NCKOMM: .ASCIi ino ROMS TEST ERROR/<15><12> 
1080 910354 940 0460 C40 -ASCIZ VALUE  ADDRESS/<15><12> 
1081 910406 015 C12 122 SEGMEG: . ASCII 715><12>/R0 SEQUENCE IS INCORRECT AS PER / 
1982 010451 111 116 723 eASCIZ = /INSTALLATION PROCEDURE. / 
1083 EVEN 
1084 
1085 
1086 ZBUFFERS 
1087 
1088 010502 000030 BUF 1: REPT 30 
1090 010502 000000 "WORD 0 

010504 00000C -WORD 0 
010506 000000 -WORD 0 
010510 000000 -wORDB 0 
0°051c 000000 -WORD 0 
0102°4 600000 -WORD 0 
OT65'. 000000 ~-WORD OQ 
010820 000000 -wORD 0 
010522 000000 -WORD 0 
070524 000000 -WORD 0 
010526 090000 -WORD 0 

0530 002.20 -WORD 0 
010532 900000 -WORD 0 

34 (00000 -WORD 0 
910536 600000 -WORD 0 
010540 0600000 -WORD 0 
010542 000000 -WORD 0 
010544 93000000 ~ SORE 0 
010£46 (600000 -WORD C 
010850 vooced -WORD Q 
910552 000000 -WORD 0 
010554 000C00 -WORD 0 
310356 000000 «WORD 0 
010560 000000 -WORD 0 

1691 010562 000000 BUF 2: «WORD 9 
1092 010564 000000 -WORD 0 
1093 0105466 OCTBUF: .BLKB 10 
1094 010576 MEST: -BLKB 400 
1065 011176 RES2: -BLKB 100 
1096 011276 ERRMSG: .BLKB 490 3+ 
1097 
1098 3+ 
1098 3+THE FOLLOWING CODE WAS ACvED IN REV 890: 

-+ 
W101 i+ CLEAR" CLEARS THE NEW LABEL AND BUFFER LOCATIONS 

1103 ; e CONT" AND ""CON?’’ FILL “BUFI’’ WITH THE CONTINUATION ROM DATA AND 
110% 24SET ERROR FLAGS WHEN NECESSARY 

1106 i “HOLCK1'’ AND “HOLCK2°' CHECK FOR HOLES TO VERIFY THE POWER FAIL 
102 2 *VECTOR ADDRESS; ALSO SET 11/50 INDICATOR WHEN APPLICABLE 

1109 4 “ROMTYP’’ AND "ROMNMT' FILL THE HESSAGE BUFFER WITH A CONTINUATION ROM 
1110 < #MESSAGE AND WITH A KOM IDENTIFICATICN MESSAGE 

1112 

SEQUENCE 48 
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012006 
012014 
012016 

012020 
012026 
0° 2030 

012032 
01 

9312/1744 KT24 
SAGES 

012700 
005020 
020027 
101774 
0002C7 

030137 
1001 

032737 
001415 
900207 

032737 
061401 
000207 

122737 

005713 
001003 
13716 
1900207 

022713 
001014 
00473 737 
012705 
004737 
000011 
062703 

kK 4 
JBI BOO MACRO Mi113  22-JAN-82 09:18 PAGE 33 

91304) 

013102 

013970 

015060 
000001 
177777 

013070 

013062 
000002 

000001 

000004 

006002 

000004 

000777 

000002 
013064 

013102 

000001 

012126 
013136 
004772 

000004 

001116 

001116 

173224 

013066 

1$: 

CON2: 

1$: 

2s: 

HOLCK1: 
8 

HOLEK2: 

1$: 

END: 

ROMTYP: 

1$: 

23: 

#SEQBUF . 
(RO) + 
RO, 
1§ 
PC 

Ri, 
1$ 
PC 

Rt, 
$ 

-(RO), 

PC” 

ai, 
-(RO) ° 

a, 

PC 

4777, 
END 
#2, 
RETURN, 
PC 

(R3) 
1$ 
FINISH, 
PC 

ai, 
ROMNA 
PC, 
BCONMES . 

#°INISH 

CONFIN 

CONER1 
CRG) + 
CRO)+ 

CONF IN 

CONER2 
RO 

(RO) 
Re 
RO 
CRO) + 

ROMF IN 

ROM? IN 

173224 

FLAG 
CR6) 

(R6) 

CR3) 

ROMNA 

F ILBUF 

R3 

RD 

SEQUENCE 49 

i+SET UP TO CLEAR LOCATIONS 
i+ 
7+ALL CLEARED? 
3+BRANCH IF NO 

3+CONTINUATION CHIP? 
3+BRANCH IF YES 
2+ 

3:+CHIF DOES NOT BELONG HERE-SET ERROR FLAG 
3+SET CONTINUATION ROM INDICATOR 
:+ILLEGAL ROM'S DEVICE CODE =-1 
4 

3+POINTING OVER THIS CHIP? 
3 +BRANCH IF YES 

3+CONTINUATION CHIP? 
3 *+BRANCH IF YES 
7+CHIP IS MISSING-SAVE DEVICE CODE 
7+ 
i+ 

3*SET CONTINUATION CHIP INDICATOR 
7+GET PREVIOUS DEVICE CODE 
7+POINT TO CORRECT LOCATION 
>+PUT IN DEVICE CODE 
7+ 

3+A_CHIP IN 
3 +BRANCH IF 
:+ o 

:+A CHIP iN SOCKET #2? 
> +BRANCH IF NO 
7+ ° 

SOCKET #1? 
NO 

3+ARE SWITCHES SET? 
; *BRAN 

R5 

; CH IF NO 
3+SET 11/60 INDICATOR 
>+SET UP ALTERNATE RETURN 
“+ 

7+ARE WE FINISHED? 
3+BRANCH IF NO 
3+SET UP ALTERNATE RETURN 
i+ 

3 *CONTINUATION CHIP? 
:+ITS A DEVICE CHIP-FIND SOCKET # 
:+FIND SOCKET # 
>+LOAD MSG INTO BUFFER 
:+ ° 
3¢ 

7*POP OVER CONTINUATION CHIP DATA 



L_ 4 
| CEMOBE D Ria LT 166 KT24 UBI BOO MACRO M1113 e2-JAN~82 v.-18 PAGE 33-1 SEQUENCE 

4 §S& 

1373 512120 013716 013064 MOV RETURN, (R6) 3+SET UP ALTERNATE RETURN 
Vite 012124 000207 RTS Pc : 

| 1776 Ge2126 032713 000170 ROMNM: BIT #i7€, — (R3) 7 *BEGINNING A NEW ROM? 
1.77 012132 001015 BNE 3$ ; +BRANCH IF NOT 

1 919178 012534 900241 1$: CLC 
f 4°79 312136 006101 ROL R1 :+POINT TO NEXT SOCKET 
i 780 012140 030137 001116 BIT R1, ROAF IN 3+1S A ROM THERE? 
§ 1981072144 001003 BNE 2s 7 +BRANCH IF YES 

(182 912146 62702 000002 ADD #2, R2 3+POINT TO NEXT MSG 
1182 012152 000770 BR 1$ 3 +CONTINUE 
1.86 012154 012205 23: MOV (R2)+, R5 7*LOAD ROM ID 
1485 O1215$ 004737 00772 JSR PC, F ILBUF [+INTO THE MSG BUTFER 
1186 912162 003015 CR i+ 
1187 012744 200402 ; BR 4$ s+ 
1188 012166 112726 000011 $8: MOVE = HHT, (R4)+ 7+L0AD A TAB 
1185 212172 000207 4S: RTS PC 3 
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1221 012310 
1222 912314 
1223 012320 

012737 

CZMOBEC M9312/1144 KT24 UB! B50 Ma. 
SEQUENCE TEST 

000611 
013060 

013060 
Mens 
000400 
000002 

000002 

013062 

91 
010600 

13074 
004344 

013076 

00111¢ 

003110 
013074 

010576 

a 4 
-u M1113) 22-JAN~82 09:18 PAGE 34 SEQUENCE 51 

-SBITL SEQUENCE 7 
:*THIS TEST VERIFIES THAT. CONTINUATION CHIPS ARE Lease WHERE 
3+THEY BELONG, THAT TRKERE ARE NO DUPLICATE DEVICE ROMS 
Z+THAT THE ROMS ARE IN ALPHABFTICAL ORDER, THAT THERE ARE NO 
Z+HOLES, AMD THA SOCKET #2 HAS A CHIP ofp THE PRUCESSCR fs AN 77/60. 
: THE ONLY PROBLEM IS ALPHABETICAL ORDER AND/OR HOLES. 
Z+7HEN A CORRECT SEQUENCE IS DETERMINED AND PRINTED OUT. 

+FIRAST, CHECK FOR ILLEGAL CONTINUATION R™™ ERRORS 
3+IF ANY ARE FOUND, PRINT ERRGR MSG AND EXIT 

SEQTST: MOV #HT, ARG2 37+Sz7 UP FOR ° ERRHAN’’ 
TSf CONERi z+WAS THERE uy ERROR? 
BreG $ ; 3 +BRANCH IF 
m0V CONER1, R3 + +THE BIT IDENTIFIES THE CHIP 
ROY MESSPT, R2 3 *POINT TO MSS TABLE | 
MOV #CONONE, ROMERR ;+SET ERROR FLAG 

1$: BIT £2, R3 2 +IDENTIFY THE ROM FOR PRIRITOUT 
BNE 3$ > *BRANCH iF FOUND [T 
Ap? #2, R2 2 sSET UP FOR NEX™ ROM MSG 

ROR RS j4ser UP TO IDENTIFY NEX? ROM 

rx) TST CONEP2 2 Suas mene AN ERROR? 
BEC FILTAB 7 +GRANTH F NO 
MOV aCONTWO. ROMERR 2 4+SET ERROR FLAG 
MOV Hated ARGI 7+PASS THIS AGORESS TO ERRHAN 
SWAB CON -*+BUILD THE MSG 
MOV COMER, ESI 3+ 
Ci.RB MEST+2 Pind 
BR 4$ Z?REPORT THE FRROR 

3$: MOV ‘Re?, ARG) 7 ePASS MSG ADDRESS 10 ‘ERRHAN’® 
4%: 288 eee ERRHAN 3s *REPORE ERROR 

R 7+ 

o
o
 



CZMSBED 9312/1144 KT24 UBI BOO MACRO M1113 22-sAN-82 09:18 PAGE ‘5° SEQUENCF 52 
TABLE BUILDING ROUTINE 

1224 -SBITL_ TABLE BUILDING OUTINE 
1225 :+1F THERE WERE NO CONTINUATIO®. ROM ERRORS. BUILD THE FOLLOWING TABLE: 
1227 iS SEQBUF : FIRST DEVICE CODE 
1228 i+ OF CONTIMATION ROMS FOR FIRST DEVICE 
1229 3+ SECOND DEVICE CODE 
1236 i+ # OF CONTINUATION ROMS FOR SECOND DEVICE 

7+ . 

1232 z+ . 
1335 i+ ENDSEQ: FOURTH (LAST) DEVICE CODE 

3+ 

1235 +FOR A 'HCLE''. THE DEVICE CODE WILL BE A 9. 
1237 912322 012703 013980 FILTAB: MOV = #SEQBUF, R3 ;*SET UP_TO FILL A TABLE CALLED ‘‘SEQBUF" 
1238 012326 012702 173000 Mov —- #173000. R2 :+POINT TO FIRST ROM 
1239 012332 012700 00001 mov fT, RO i+ 
1240 012336 000241 1$: CLC i+ 
1241 012340 006100 ROL RO Z+POINT TO NEXT ROM 
1262 012342 030037 001116 BIT RO, ROMFIK :+1S IT A HOLE? 

012346 001404 Beas 3S ;+BRANCH IF YES 
1244 012350 030037 013070 28: BIT RO,  CONFIN #18 11 A CONTINUATION CHIP? 
1265 612354 001017 LNE «4S ;+BRANCH IF YES 
1266 012356 011217 FOV = (R2),.— (3) i Tie A OEVICE ROM-PUT DEVICE CODE INTO TABLE 

012360 062703 900004 38: ADD = 23 :#POINT TO NEXT DEVICE CODE LOCATION 
1248 012364 062702 600200 5$: ADD #200. R2 :+PCINT TG NEXT ROM 
1249 012370 030027 (00020 BiT RO.” #20 Z+ALL DONE? 
1250 012374 0017 geQtiézdTSS;: 3 +NO-BRANCH 
1251 012376 BR ALPHCK :sTABLE COMPLETELY BUILT 
1252 012400 005243 4$: INC = (R3) +COUNT ONE CONTINUATION CHIP IN LOCATION 
7253 012402 062703 060002 ADD =o? RB [+POIN? TG NEXT DEVICE CODE LOCATION 
1254 012406 000766 QR 5$ . 
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UBI BOO MACRO M1113) 22-JAN-82 09:18 PAGE % SEQUENCE 53 

~SBTTL CHECK 'SEQBUF' RY. ~iNE 
+WOd CHECK DEVICE CODES IN ‘SEQBUF "FOR ALPHABETICAL ORDER AND 

1 +CHECK FOR “MCLES’. IF WERE IS A DUPLICATE DEVICE E SO. PRINT 
T+AM ERROR MESSAGE AND EXIT. If DEVICE CODES MEED SORTING 
T+ANE/OR HOLES FILLING, DO IT AND SEY THE SEQUENCE E 
[+FLAG. ALSO CHECK FOR THE 11/40 SPECIAL CASE. 

013060 ALPHCK: PAGY #StQBUF R3 :+SET UP TO CHECK ALPHABETIC SEQUENCE IN ‘‘SEQBUF" 
1$: mOV R3, RS ‘eWILL BE COMPARING (R3) TO (R4) 

000004 23: ADD a. RG ' WHERE R3 AMD RS POINT TO DEVICE CODE LOCATIONS 
013054 cmp Rs: SENDSEQ [+PAST THE LAST DEVICE CODE? 

BHI 3$ +BRAMCH IF YES 
TS) (R3) :+I1S THERE A Of ‘ICE CODE HERE? 
BEO 73 : +BRANCH IF 
TST (R4) 41S THERE A DEVICE CODE HERE? 
BEG 2s +BRANCH I 
cH (R3), (RS) [41S THE TF OUENCE CORRECT? 
BEQ 4$ S+BRANCH IF RO-FOUMD A DUPLICATE 
BET S$ | “BRANCH IF NO-MEED TO DO A SHIFT 
BR 23 > +YES-CONT INUE 

000004 3s: ADD 86, :+POINT TO MEXT DEVICE CODE 
013054 cmp R3. SENDSEO [+ALL OGNE? 

BHIS 93 T+BRANCH IF YES 
BR 1$ S+NOT YET 

602000 001119 4$ OV # . ROMERR :+SET ERROR FLAG 
010576 013074 mOV OPES. “ARGI :+PASS THIS ADDRESS TO ‘ERRHAN’’ 

SWAB (RS) [+BUILD THE MSG 
019576 MOV (R46), MEST t+ 
010600 CLRB ss MES 142 i+ 
006364 JSR PC. ERRHAN :+REPORT THE ERROA 

S$: MOV R3. R1 :+SET UP FOR THE SHUFFLE 
MOV RS R2 

6S: MOV (RO), RO SHIFT THE VALUES 
mov (R11). — (R2)4 t+ 
MOV RO (R1)+ + 
MOV (RO), RO it 
MOV (R11), — (R2) i 
MOV 90, RT) : 

000200 001110 MOV ASEGERR ROMERR SSer THE SEQUENCE ERROR FLAG 
BR 2$ :+CONTINUE SORTING 

. 7$: MOV R3, RS +SET 4 TO SEE Ir WE HAVE A ‘HOLE’ 
013054 8$: CMP RS. #ENDSEQ [END OF TABLE? 

BHIS 98 i SYES=THIS WAS NOT A ‘HOLE’ 
000004 ADD a“ R5 +NO-POINT TC NeXt DEVICE CODE LOCATION 

TST (R5) [41S THERE A ROM HERE? 
BEQ 8$ [+BRANCh IF NO 

000032 01116 BIT #32,  ROMFIN :+A_ ROM IN SOCKET #2 ONLY? 
BNE 11$ CH iF NO 

173224 TSIB =—- 173224 :#11/80 SPECIAL CASE? 
BEQ 3 7 +BRANCH IF NO 
BR 10$ [+THE ONLY ROM MUST STAY IN SOCKET #2 

118: MOV RB, R1 [+YES-THERE IS A HOLE THAT CAN BE FILLED 
MOV R5. 2 [+GET READY TO SHIFT THE VALUES 
BR 6$ [+FILL IN THE HOLE 

0C0002 013066 98: BIT a2 FLAG S+AN 11/60? 
BEQ 10$ [+BRANCH IF WO 
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CZMSBEC MS312/1144 KT24 UBI BCO MACRO M1113 22-JAN-82 69:18 PAGE $6- -1 SEQUENCE 54 
THFCK "SEQBUF" ROUTINE 

1312 012626 005737 013044 TST SEQBUF +4 3+I$ socker ac EMPT*? 
1313 012632 901366 BNE 11$ 3 +BRANCH 
1314 012634 005737 013040 TST SEQBUF 3+IS Socket Pi EMP. Y? 
1315 012640 601405 BEQ 10$ ;+BRANCH YES 
1316 012642 012701 013040 MOV #SEQBUF , R1 7+SET UF tO SHIFT 
1317 012646 012702 013044 MOV ASEQBUF +4, R2 3+CHIPS #1 AND #2 
13718 072652 000724 BR 6$ 3+DO THE SHIF 
1319 012654 032737 000200 001770 108: BIT #MSEQERR, ROMERR ;+WAS THERE A "SEQUENCE ERROR? 
1320 012662 001001 BNE QUT TAB [+BRANCH IF YES 
1721 012664 000207 RTS PC s+ ° 
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BUILDING CORRECT SEQUENCE MSG FOR "ERRHAN' ROUTIN 
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010576 
0000 

000002 
011176 

011176 
011290 

004772 

013790 
004772 

073736 

0064344 

015074 
013076 

013100 

-SBTTL BUILDING CORRECT SEGUENCE MSG FOR ‘ERRHAW" ROUTINE 
z+THE FOLLOWING QOUTINE BUILDS THE CORRECT SEQUENCE MSG TO BE 
z+PRINTED AS AN ERROR MSG BY "ERRHAN 

QuT TAB: 

1$: 

es: 

33: 

SFQBUF : 

ENDSEQ: 

BUILD: 
FINISH: 

MOV 

WORD 

mmeESi, 
#cR, 
é 
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ARG1 
ARG2 

RO 
R2 
BUILE 

MES2 

R5 
F ILBUF 

°5 
. LBUF 

ERRHAN 

SECUENCE 55 

3+PASS MSG ADR. TO "ERRHAN'' 
2+PASS THIS TOO 
3+ 

3+START BUILDING THE ERROR MSG 
:+PUT IN THE FIRST PAR 
it 

41S A_ROM IN SOCKET #1? 
7*BRANCH IF YES - 
+D0 SOCKET #2 ONLY 

T4SET UP THE DEVICE CODE PART 
Pg 
+ 

od 

s+IDENTIFY THE ROM # 
it 

3+ 

7+PUT IN EITHER DEVICE CObE OR CONTINUATION MSG 
i+ 

3 +ANY CONTINUATION ROMS? 
27*@RANCH IF NO 
7+COUNT DOWN ONE ROM 
7+SET UP FOR CONTINUATION MSG 
7 +CONTINUE 
3 +ARY Cour DEVICE ROMS? 
3 +BRANCH YES 
:+PUST END. WI TH O BYTE 
+REPORT THE EPROR 

4 

s+FIRST DEVICE CODE 
3+# OF CONTINUATION CHIPS FOR FIRST DEVICE 
7+SECOND DEVICE CODE, ETC 

s+ 

i+ 
7+FCURTH (LAST) DEVICE CODE 
2+ 
3+EXTRA CONTINUATION CHIP ERROR FLAG 
3 +MISSING CONTINUATION CHIP FOR THIS DEVICE 
7 +ALTERNATE R<iTURN ADDRESS 
2+B1T 1:11/60 
7 *CONTINUATION ROM FOUND INDICATOR 
3+DEVICE ROM FOUND INDICATOR 
7+PASSES MSG ADR. TO ‘ERRHAN'’ 
: *PASSE- -. OR HT TO “ERRHAN’ 

AL TERNATE RETU°* ADDRESS 



5 
CZMSHEO 9312/1144 KT24 UBI BOO MACRO ms. one AN Be 09:18 PAGE 573 SEQUENCE 
BUILDING CORRETT SEQUENCE MSG FOR *“ERRHAN' 

1379 013104 013126 MESSPT: 
1380 013106 013424 MESS&4: 
1381 013110 012440 
1382 013112 013454 
1383 013114 913470 
1384 013116 013564 MESS26: 
1385 01312C 013632 
1386 013122 013700 
1387 0137224 013746 
1388 013126 013504 MESTAB: 
1389 013130 013526 
1390 013132 013534 
1391 013134 013550 
13¢2 013136 123 040 CONMES: 
1393 013164 01 012 10? ERMES; 
394 013243 015 012 101 ERMES2 

1395 013323 015 012 124 ERMES3 
13% 013377 123 105 121 ERMESS 
1397 013424 122 13? 115 AROM1: 
1398 013440 122 117 115 AROMZ: 

013454 122 117 175 AROMS: 
1400 013479 122 117 115 AROMS: 
1401 013504 122 11? 115 RGAT: 
1402 013520 122 117 118 ROM2: 
1403 013534 122 117 115 ROMS: 
1404 013550 122 117 115 ROMS: 
1405 013564 122 117 115 @ROM1: 
1406 01 105 043 065 
1407 013616 105 067 (065 
1408 013632 122 117 115 BROM2: 
1409 013647 105 063 = OS 
1410 013664 105 072 07 
1411 013700 122 11; 115 BROMZ 
1412 013715 105 063 i 
7413 013732 105 076 062 
1414 013746 122 117 115 BROM, 
1415 013763 105 063 062 
1416 014090 105 070 063 
1417 000001 -END 
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AST 
-ASC A 

me
 
t
N
 
P
N
 

PE
 
P
E
E
 

PS
S 

PG
 
PE
 

GP
 

od 
Fd
 
Pt
 

ASC 
-ASC 
ASC 

MESTAB 

Peasclt MSG TABLE 

y 

s+ 

7IS A CONTINUATION ROM/ 
715><12>/A CONTINUATION ROM IS INCORRECTLY LOCATED I[W/ 
<15><12>/A CONTINUATION ROM IS MISSING FOR DEVICE CODF/ 
<15><12>/THERE I> A c'PLICATE ROM WITH DEVICE CODE/ 
/SEQUENCE SHOULD BE:/<ic> 
7ROM 1(E48) / paw 
/ROM 2(E49) / ges 
/ROM 3(E5Q) / pie 
/ROM 4(E593 / pt. 
/ROM 1(E35) / 
“ROM 2(E33) / 
7ROM Z(E3S) / 
/ROWK 4<E32) / 
/ROM 1 /1S><12> 0 pee 7 DPNOO; 
/E35- 9312 /<15><12> 2 pee :DPMO0' 
7E75~MAPMOD / jae 7DPAO0' 
/ROM 2 - /<15><12> 9 soe ;DPMO01 
JE33~ M9312 /<15><12> 9s ae 7 CPM001 
/E89~MAPMOD / s**t 7DPMCO1 
/ROM > /¢15><12> 28 ZDPNCO1 
JE34~ M9312 /<15><12> se :DPR001 
7EB2-MAPMOD / ;** 7DPMmO01 
/JROM 4& -- £€15><12> pee :DPRO001 
JE32Q~ M9312 /<15><12> 9s ee :DPMOC1 
7EB2-MAPMOD / ;** > DPMR001 

56 



F_§ 
CZMOBES $5512/1144 KT246 UBL BOO MACRC M1113 22-.'AN-82 09:18 PAGE 37-2 SEGUENCE 57 
SYMBOL TAJLE 

ABASE = 000000 AROR21 007203 CKSWR = 104406 LASTAD 0031464 POMFIN 001116 
ACCWi = 000000 AROMS 0013454 CLEAR 011675 LF = 000012 ROMNM = 012126 
ACDw2 = 000000 AROM3, 007296 CONER1 013060 LOOP §=»-_—« 003060 ROMNUM 007332 
ACPUOP= 000000 AROMG 01.2470 CONEKc 013062 RESSAG 00111 ROMPTR 00717 
ADOWO = AROMS 1 1 CONFIN 013070 MESSPT 013104 ROMTYP 012056 
ADDW1 = 000000 AROMS1 007214 CONMES 013136 MESS24 013110 ROM1 01 
ADDW10= 000000 AROUND 004702 C = 000400 MESS44 013106 ROP2 = 013520 
ADOW11= 070000 ASWREG= CCATWO= 0010 MESTAB 013126 ROMS = 0013534 
ADDW12= 000000 ATESTN= 000000 CON1 011714 MES] 0105 ROMS 013550 
ADDW13= 000000 AUNIT = 000000 0131742 MES2 911176 RSTART 002204 
ADDW14= 000000 AUSER = 000600 CPUTYP 001122 MFPT = CG000 R6 =20000:6 
ADDW15= 000000 AVECT1= 000000 = 000915 ‘ 607350 R? —-=%000007 
ADDW2 = 000000 AVECT2= 900000 CRCERR= 000020 NODATA 002630 SAVREG= 104411 
ADDW3 = 000000 BELL 007344 CRCLOP 00306 OME = 1 = 
ADDW, = 000000 BITO = I CRCMSG 020226 NOROMM 010320 SEQBUF 013040 
ADDWS = 000000 BITOO = 000001 CRLF = NOROMS 0025 SEQERR= (30200 
ADDWS = 000000 81701 = 000002 DAF LAG OCADD 065140 SEQMSG 010406 
ADDW7 = 000000 BITO2 = DDISS: = 177570 CCASC 005034 SEQTS” 012174 
ADDWB = COC000 81703 = 000010 DEVCOD 003426 OCTBUF 010566 STACK = 001100 
ADOWS = 000000 BIT04 = 000026 DEVFIN 013072 OUTTAB 012666 START 001400 
ADEVCT= 000000 BITOS = 00004 DISPLA 106 OVER 004406 STKLAT= 1777764 
*DEVA = 000000 R™u6 = 000100 DISPRE 000174 OVERIO 004722 5 001104 
\ENV. = 000000 wild? = 000200 DRHEAD 007444 OVERI1 004716 SWREG 000176 
AEKVE = 000000 BITG8 = 000400 DRH24 097524 OVER2 660 S = 000001 
AFATAL= 900000 BITO9 = 061000 DRH44 607465 OVERS 004710 5 = 000001 
ALPHCK 012410 BIT?! = DSWR = 177570 PATCHS 002344 Swot = 000002 
AFADR1= 000000 BIT10 = 002000 DUPERR= 002 PFERR = 000040 S¥WO2 = 000004 
AMADR2= 000000 BITI1 = CHEADT 004744 PFHEAD 007735 SwO3 = 000010 
NAADR3= 000000 BIT12 = 010009 EMTVEC= 00003 PFMSG 610252 sw04 = 00002) 
AMADR4= 000000 BIT13 = 020000 012050 PIRQ = 177772 SwOS = 000040 
AMARS1= 000000 BIT14 = 040000 ENDSEQ 013054 PIRQVE= 000240 S = 000100 
MAARS2= 000000 BIT1S = 100000 ERL 007424 PPFVAR 3650 swo7 = 000200 
AMARS3= 000000 BIT2 = ERMES1 013164 PROMP 003146 Swo8 = 000400 
AMARS4= 000000 BIT3 = 000010 ERMES2 013243 PRO = 000000 S¥v0O9 = 001000 
AMSGAD= 000900 BITS = 000020 ERMESS 01332 PR1 = 000040 Swi = 2 

= 000000 BITS = ERMESS 013377 PR2 = 000100 Sw10 = €02000 
MMSGTY= 000000 BIT6 = 000100 ERRCNT 001120 PR3 = DuU150 Sw1? = 004000 
AMTYP1= 000000 BIT? = 000200 ERRHAN 004244 PR4 = 000200 S¥12 = 010000 
AATYP2= 000000 BIT8 = 000400 ERRMSG 011276 PRS = 990240 Sw13 = 020060 
PMTYP3= 000000 BIT9 = 001000 ERROR = 104000 PR6 == 000300 Sw14 = 040000 
MATYP4= 090000 BPTVEC= 14 ERRVEC= 000004 PR? = =: 000340 Swi5 = 100000 
APASS = 000000 BRHEAD 007600 FRIMSG 016036 PS = 177776 Sw2 = 000004 
APRIOR= BRON =—- 007326 EROMSG 010092 PSw = 177776 Sw3 = 000010 
APTCSU= 000040 BROM1 013554 ERSMSG 010074 PUTMES 003760 S¥4 = 000020 
APTENV= 000001 BROM11 007217 ERSMSG 010152 PWRVEC= 000024 Sw5 =: 000040 
APYER1= 000001 BRORZ 013632 EXCADD 0C3142 ROCKR = 104407 SW = 000100 
APTER2= 000002 PROM? 1 007222 FILBUF 004772 RDLIN = 164410 SW7 =: 000200 
APTERS3= 0000046 013 FILTAB 019322 RESREG= 104412 SwB = «0004 
APTERG= 000010 BRIM31 007233 FINISH 01 108 RESVEC= 10 S = 001000 
APTSIZ= 000200 BROMG = 0013 746, FIRSTA 00314 RETURN 013064 TBITVE= 000014 
APTSPO= 000100 1 007¢44 FIRSTB 601114 1 00 $6 005136 
G1-01307% BROMS1 007355 FLAG 013066 007571 TESTAD 003644 

bRG2 s- 013076 BUF 1 010502 GTSWR = 104405 007274 TIMES 004 
AROM 7 BUF 2 019562 HCLCK1 012006 007 77 KVLC = 
AROM1 013424 BUILD 013100 HOLCK2 012020 RANUS 7502 TPVEC = 
AROM17 007200 CALSUM 003050 tr = 00001 ROMCNT 003046 TRAPVE= 500034 
AROM2 013440 CHECKS 602632 IOTVEC= 000020 ROMERR 001110 TRIVEC= 000014 



CZMOBEO 9312/1144 KT24 UBI BOO MACRO M1113 22-JAN-82 U9:18 PAGE $7-3 SEQUENCE 58 
SYMBOL TABLE 

TYPE = 104401 $00W14 0C1250 SFILLC 005532 SATYP1 001171 2286 
TYPOC = 104402 $cpwi5 001262 SFILLS 005531 SATYP2 001575 STPFLG (005533 
TYPON = 104404 $od'i2 001230 SGET42 902302 SMTYPS 001201 005524 
TYPOS = 104403 $OdwW3 = =—001232 SGTSWR 006056 SATYP& 001205 STRAP 007114 
SAPTHO 001124 $Oftw 001234 $¥9_ = 000003 L 005530 STRAP2 007136 
SATYC 005564 $ODWS 001236 SHISTS 007124 SOCNT 007014 STRP = 000013 
SATY1 0605540 SOCWG =—007240 SINTAG 007101 E 007016 STRPAD (007150 
SAIlY3 005546 SODW7 = 01242 F 65536 SPASS _- OOT14E STSTA 001130 
SATY4 005556 Sopw8 001244 SLFLG 006003 SPASTM 001132 STTYIN 006526 
SAUTOR §=001100 $ODW9 001246 001172 SQUES 005534 $TYPE 005154 
SBASE 001214 SOEVCT 001150 SMADR2 001776 SRDCHR 006270 STYPEC 366 
$COwi =: 001220 SOEVM 901216 SMADRS 001202 SROLIN 906420 STYPEX 005516 

001222 002522 SMADRS 001206 = 000010 STYPOC 006616 
SCHARC 005514 SENDAD 312 SMAIL 001140 SRESRE 007056 STYPON 0064632 
SCKSUR SENDCT 00 1 001170 LVTNAD 0023 $TYPOS 0v3572 
SCNTLG 006543 SENOMG 002331 SPUMS2 007174 SSAVRE 607020 SUNIT 001152 
SCNTLU 006536 SENULL 0023246 SPYMSS 007200 SSETUP= 0001 SUNITM 001134 

007166 $_ AV 001160 SMAYSS 001204 $STUP = 177777 WM 007164 
SCRLF 005535 SENVE =001161 SMBADR 001126 $SVPC = 000210 SVECTI O01ciC 
S00WO §3=0012c4 SEOP 002242 SAFLG 006002 SSWR = 16 SVECT2 001212 
SO0W1 1226 SEOPCT 002260 SMNEW 006561 S$SWRE: 001162 SXOFF = 000023 
$0010 1250 FETAL 001160 SMSGAD 007154 STESTN (001144 $XON_ = 900021 
$SDOW11 §=001252 SETEND 001264 SMSGLG 001156 $TKA 005522 SSGET4= 
SOOWT2 001254 SFATAL 001142 SMSGTY 001140 $TKS 005520 SOFILL 007015 
SOOW1S 001256 SFFLG 006004 SMSWR = 096550 STN == 000001 -$X¥ = 007724 

~ ABS. 914014 000 
000000 001 

ERRORS DETECTED: 0 

VIRTUAL MEMORY USED: 33328 WORDS ( 131 PAGES) 
DYNAMIC MEMORY: 20034 WORDS ( 77 PAGES) 
ELAPSED TIME: 00:01:23 
CZM9BE .GIN, CZM9BE/CR/-SP/NL : TOC=C ZM9OBE .MLB/ML .CZMOBE .P11 
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CREATED BY MACRO ON 22-JAN-82 AT 09:19 PAGE 1 

1 
013074 

REFERENCES 
6~47 6-477 
6-477 6-477 
6-477 6-477 
6-477 6-477 
6-477 6~477 
6-477 6~477 
6-477 6-477 
6-477 6-477 
6-477 6-477 
6-477 6-477 
6-477 6-477 
6-477 §~477 
6-477 6-477 
6-477 6-477 
6-477 6~477 
6-477 6-477 
6~477 6-477 
6-477 6-477 
6-477 6-477 
6-477 6-477 
6-477 6-477 
6-477 6-477 
6-477 6-477 
6-477 6-477 
-477 -477 

35-1251 #£36-1262 
~477 477 

6-477 6-47," 
6-477 6-477 
4-477 6-477 
6-477 6-477 
6-477 6-477 
6-477 6-477 
6-477 6-477 
6-477 6-477 
6-477 6-477 
6-477 6-477 
6-477 6-47 
6-477 6-477 
6-477 6~477 
6-477 6-477 
6-477 6-477 
£-477 
21-1022 = #2.2- 1024 
21-1022 22-1024 

#4-466 13-671 
44-667 13-683 
#4-448 13-694 
36-449 13-700 
7-480 #22-1024 
21-1922 $221924 
17-902 034-1276 

SESIJENCE 59 
CREF =v01 

#22-1024 

36-1280 = #37-1326 0 = #37-1374 



CROSS REFERENCE 
VAL 

CREATED BY MACRO ON 22-JAN-82 AT 09:19 

013676 
007306 

REFERENCES 
17-90 

#29-1046 

#30-1066 

SEQUENCE 60 
CREF 

*37-1327 

#17-945 

PAGE 2 

v01 

#37-7 375 



wt
 

CREATED BY MACRO CN 22-JAN-82 AT 09:19 PAGE 3 
SEQUENCE 61 

CROSS REFERENCE vet 
VALUE REFERENCES 

013700 37-1 #37-1411 
007233 #29-1047 29-1057 
013746 37-1387 837-1474 
007244 #29-1048 es? 
007255 #29-1069 29-1057 
10502 7-499 13-664 13-677 14-730 16-805 -#32-1088 
010562 13-691 13-697. #15-786 15-787 «15-797 815-794 16-353 16-857 #32-1091 
013100 837-1338 = 37-1365 837-1351 = -#37-1376 

50 11-583 11-596 -#12-616 
002632 7-538 #11-577 

= 104406 #28-1036 
011676 7=505 #33-1116 
022060 #33-1126 34-1202 34-1296 «= -# 37-1368 

2 233-1137 34-1213 #34-1017 34-1218 = 837-1369 
013070 #7=525 33-1122 33-1135. 35-1244 8 37-1372 
013136 33-1169 37-1381 -#37-1392 

= 000400 £4454 34-1206 
= 84-455 34-1015 

014714 14-742 #331122 
011742 146-763 #33-1131 
001422 4-476 7-484 +7-686 7-487 7-496 16-808 16-810 

= 000015 #h-442 16-818 16-825 16-830 16-856 16-864 17-896 17-933 18-978 
21-1022, 21-1022, 33-1186 = 37-1327 37-1333 37-1346 

= 000020 #5-450 11-58? 11-600 
#12621 12-636 

010226 17-963  #31-1076 
= 000200 84-442 7-481 7481 21-1022 21-1022 

003646 214-737 14-746 814-765 #14-771 
= 177570 #4-442 4-468 7-480 

6 13-651 13-663 -#14--730 
013072 *7=529 16-24) #37-1373 
001106 £4-468 *7~480 7-480 
900174 £4-458 7-480 
007444 16-816 #30~1063 
007524 16-814 — #30-1065 
007465 16-812 —-#30-1064 

= 177570 F4~4h2 4-467 7~480 
= 002000 £4-656 36-1279 

006744 17-888 = -#17-959 
= 000030 #6-442 

012050 33-1148 33-1156 # 33-1158 
013054 36-1265 36-1276 = 36-1297 -#37~1366 
007424 329-1061 
613164 17-96 £37-1393 
013243 17-968 —-#37-1394 
013323 17-96" #3 7-1395 
013377 37-1541 #37-1396 
901120 44-473 *17-878 

4 10-563 11-58 11-601 13-657 13-672 13-684 13-695 13-701 #17-876 
34-1222 36-1284 = 37-1356 

011276 17-877 17-946 17-950 #32-1096 
= 104000 84-442 



CROSS REFERENCE 
VALUE 

CREATED BY 

REE 

104405 
012006 
012020 
000011 

000020 
003144 
0000 

010576 

011176 

00040 
007735 
010252 

MACRO ON 22 -JAN-82 AT 09:19 

REFERENCES 
#4-442 

17-964 

#17-939 
#17-947 

13-655 
431-1069 
#31-1077 

SEQUENCE 62 
CREF 

7-480 

#11-603 
16-835 
32-1170 

33-1163 

28-1036 
28-1036 

16-843 
33-1171 

11-604 
16-865 

16-827 

34-1216 

37-1538 

16-859 
#19-989 
19-994 

#17-949 

15-796 

PAGE 4 

*7-480 

12-631 
16-842 
33-1185 

#37-1377 
11-506 

934-1218 

* 37-1340 

17-897 

v01 

7~506 

#34-1219 

937-1341 

19-1003 

17-941 

27-597 

16-860 
37-1343 

#12~-639 

28-1036 
28-1036 

17-928 
37-1347 

21-1022 

637-1379 

36-1280 

#32-1093 

a7 ~578 

17-895 
37-1344 

28-1036 
28-1036 

17-932 

21-1022 

*36-1282 

17-903 

28-1036 
28-1036 

18-974 

36-1283 

17-927 

28-1036 
28-1036 

18-976 

37-1326 



iN 
START 

CREATED BY PACRC ON 22-JAN-82 AT aaare 

CROSS REFERENCE 
VALI 

Ss aa
y 

<cG
SRE

E88
 

FES
 

001116 

012126 

" ~
 
~
 

So
 

So
 0 

001400 

REFERENCES 
+ 

13-689 
#13-649 

4-442 

13-659 

#28~1036 

#28-1035 

#28-1036 

35-1237 

7-480 
#7-480 

#1S-Lo6e 

#16-801 

16-828 

#11-593 
11-587 

#33-1176 

17-971 

QUENCE 63 
CREF 

PAGE 5 

33-1153 

#29-1039 

£7-51 

#20-1020 

36-1312 

401 

33-1173 

#11-610 
13-655 
17-899 
34-1319 

#7~528 
35-1242 

36-1314 

#37-1370 

17-910 
#13-671 
17-906 

7-534 
36-1302 

* 13-683 
17-908 

11-578 

36-1317 

#£13-694 
17-941 

11-594 

37-1328 

*#13-700 
#17-954 

14-732 

17-929 

437-1360 



CZM9BE 

SYMBOL 
STK. MT 
SUR 

CREATED SY MACRO ON 22~JAN-82 AT 09:19 PAGE 6 

SYMSOL CROSS REFERENCE F 
VALUE 

W
e
 

a 
n
t
 

h
k
 

e
e
 

i 
Uy 

177774 
007164 

000034 
000014 
104401 

104402 
104404 

REFERENCES 
£4-442 

422-1024 
#4-464 #7~48) 

EQUENCE 64 
CRE v01 

7-480 #7-480 #7-480 7-481 17-879 

7~48i 23-1026 23-1026 

#19-1005 = #19-1007 = 19-1009 = # 19-1012 
7-523 #7-530 7-532 #14-734 14-735 
14-749 *14-750 14-752 14~753 944-753 

*16-304 #16- °72 

*7-480 

6-542 10-555 “4-868 17-881 ¢1-1022 
23-1026 23-10<6 257102¢: 2.102. 23-1026 

#22-1024 

23-1026 23-1026 23-1026 

17-823 

14-734 
14-794 

23-1026 
24-1028 

17-951 

#14-738 
#14-755 

23-1026 
#28-103¢ 



CREATED BY MACRO une Cl-IAN-82 AT G9:°9 PAGE 8 
SEQUENCE 66 

CROSS REFERENCE CREF yo 
VALUE. REFERENCES 

001202 86-477 
901 206 86-477 ; 
001140 5-475 8-475 #6~477 7-486 7~687 21-1022 
001170 #6-477 
001774 86-477 
007200 36-477 

1204 86-477 
001126 85-475 

222-1904 22-"024 = 822-1026 = 22-1024 
006581 23-1026 3=—- #2. 35~ 026 
001154 86-.77 #22-1026 22-1026 
001156 86-477 22-1024 
001140 86-477 22-1024 = # 22-1024 22-1026 = © 22-1024 
006550 23-1026 3«=—- #2. 33-1026 
001171 £6-477 
001175 #6-477 
601201 86-477 
001205 96-477 
005530 21-1022 21-1022 21-1022 = #2 1- 1022 
007014 226-1028 *24-1028 —-#26-1028 
007016 #24-1028 24-1028 26-1028 = 24-1008 = 24-1028 = #24 - 1028 
001146 #6~477 7-480 7-480 7-539 8-54, 98-543 8-54? $~543 
001132 85-475 
0055% 21-1022 21-1022 #21-1022 23-1026 23-1026 23-1026 23-1626 
006270 #23-1026 28-1936 28-1036 

= teeene 28-1036 

006420 #23--1026 28-1036 28-7036 
= eeeene 28-1036 

= 000010 #27-1026 23-1026 
607056 #25-1030 28-1036 
002324 #8-543 

= ttuwete 28-1024 

007020 #2. 10359 28~1036 28-1036 _ 
= 000126 44-459 4-559 #4~-459 4-459 #6~-459 4-459 #4~-459 7-456 7~€80 

7-480 7-480 7-480 7-480 7-480 7-480 7~4280 7~4680 7-480 
7-480 7-481 7-48) 7-481 8-543 8-543 23-1020 23-1926 

= 177777 #4-459 #6-459 4-459 #4-459 #6~459 4-459 #4459 #5~459 4~4§ 
= 000210 #4-462 4-462 
= 160000 4-440 #6-440 4-441 4-441 4-441 4-441 4-465 @-441 4-441 

4-441 7-480 8-543 8-543 8-543 8-543 8-543 
001162 46-477 7-480 
001144 #6~477 
005522 521082 3471082 21-1022 21-1022 3= #2 1- 1022 23-1026 22-1626 23-1026 235-1026 

005520 21-1022 21-1922 21-1022 21-1022 = #21-1022 23-1026 23-1026 25-1026 25-1626 
23-1026 23~1026 23-1026 

= 1 4-440 46-440 
526 21-1022 21-1022 21-1022 = .#21-1022 

005533 21-1022 1-1022 21-1022 95171068 
005524 21-1022 1710¢¢ 21-1022 = #2 T1022 
007114 £28-10356 ~480 
007136 #28-1036 28-1036 



CROSS REFERENCE 
wo
u 

wo
u 

CREATED BY 

000013 

007159 

arene 

Reeeee 

005154 

0077124 

MACRL ON 22-JAN-82 AT 09:19. 

REFERENCES 

8 
22-1026 

#5-475 

8-1 
8-1 
8-1 
8-1 
8-1 
8-1 

738-1036 
23-1026 

22-1924 

2 
5-475 

PAGE 9 
QUENCE 67 

CREF E voi 

28-1036 28-1036 
28-1036 28-1036 

#28~1636 28-1036 
28-1035 28-1036 
28-1026 28-1036 
28-1038 28-1036 

23~1020 #23-1026 

28-1036 22-1036 
21~1022 = #2. 1-10 22 
21-1022 = #21-1022 
28-1036 
28-1036 

21-1022 23-1026 

24-1028 #24-1028 

28-1036  #28-103 28-10 
28~1036 28~1036 #28-1036 
28-1036 28-1036 28-1036 
28-1036 28-1036 ¢8-1936 
28-1036 28-1036 28-1036 
28-1036 =9#28~1036 

23-1026 

28-1036 

28-1036 

28-1036 
28-1036 
28-1036 

#28-1036 
28-1936 



CZM9BE 

MACRO CROSS REFERENCE 
NAME MACRO REFERENCES 

COMMEN #4~442 
ENOCOM 84-442 
ESCAPE #4~442 
GETPRI #6-462 
GETSUR 84-442 

T #4~-4462 
NEWTST 4-442 

#4~43 
PUSH #4~437 
kEPORT #6-437 
SETPRI 24-442 
SETTRA #28~1036 

28-1036 
SETUP #4~442 
SKIP 84-442 
SLASH 84-442 
SPACE #5~-432 
STARS 84-436 

#21-1022 
SwR #4-442 
TRMTRP #28-1026 
TYPBiN #4~-442 
TYPDEC #4-442 
TYPNAM #4-437 
TYPNUM #4-442 
TYPOCS #4~-442 
TYPOCT #4-442 
TYPTXT #4-442 
SSESCA #4-442 
SEHEWT #4-442 
SSSET #28-1036 

28-10 
SSSETM #7-480 
SS$SKIP #4-442 
~EQUAT #4~-436 
EQUIV 84-429 

4-442 
4-442 

- HEADE 4-437 
- SETUP #4-455 
- SWRI #6-43: 
- SWRLO 84-461 
-SACTI #4-437 
-SAPTB 44-436 
~SAPTH 84-436 
~SAPTY 44-436 
-SASTA #4--435 
. SCATC 84-435 
SCHTA 84-435 

. $EOP #4-435 
SREAD #4-438 

. SSAVE #4-435 

#7-481 

84-442 
#4~440 
#4-4462 

28-1036 

7-480 

2 
#22-1024 
#7~480 

#4~442 

#23-1026 

22-1024 

#4~-458 

#8-543 
#23-1026 
25-1030 

CREATED BY MACRO ON 22-JAN-82 AT 0928 

7-481 

#22-1024 
#22~-1024 

28-1036 

#4-443 
#23-1026 
7-486 

47-481 

28-1036 

442 
6-442 

442 

PAGE 1C 
ENCE 68 

CREF 01 

#22-1024  #25-1030 
#20-1024 #22-1024 

28-1036 28-1036 

#4~645 £4 -462 
#23-1026 = #23- 1026 

28-146 28-1036 

4-442 4-442 
4-442 4-442 
k=g42 4-442 

#5-475 
#23~1026 

28-1636 

4-442 
4-442 

#27-1034 

28-1036 

#5~475 
#24-1028 

28-1036 

4-442 
4-442 

28-1036 

85-475 
¥25-1039 

28-1036 

4~442 
4-442 

28-1036 

#6-477 
#28-1036 

28-1036 

6-442 
4-442 

28-1036 

#8-543 

28-1036 

4-442 
4-442 



CZR9BE CREATED BY MACRO ON 22-JAN~82 AT 09:1 PAGE 11 
SEQUENCE 69 

MACRO CROSS REFERENCE CREF  vO0i 
RACRO NAME REFERENCES 
~ STRAP #4-437 #28-1036 
-STYPE #4-435 #21-1022 
-STYPO 64-438 24-1028 



CREATED BF 

CROSS REFERENCE 
VALUE 

MACRO ON 22-JAN~82 AT 09:19 PAGE 7 
SEGUENCE 65 

» nN
 

>
 f] os
 

oO
 

nN
 

f
 » 

N
 
a
 ‘ -_
 
o
o
 

nN
 

oa
 

a
e
 

—
—
2
 

N
N
I
N
N
N
 

=
 

v1 

21-1022 = 821-1022 

2 = -#21~1022 

vi
 

#21-1022 

23-1026 23-1026 

4 22-1024 
2 22-1024 

#22-1024 

23-1026 23-1026 

23-1026 


	1b
	1c
	1d
	1e
	1f
	1g
	1h
	1i
	1j
	1k
	1l
	1m
	1n
	2b
	2c
	2d
	2e
	2f
	2g
	2h
	2i
	2j
	2k
	2l
	2m
	2n
	3b
	3c
	3d
	3e
	3f
	3g
	3h
	3i
	3j
	3k
	3l
	3m
	3n
	4b
	4c
	4d
	4e
	4f
	4g
	4h
	4i
	4j
	4k
	4l
	4m
	4n
	5b
	5c
	5d
	5e
	5f
	5g
	5h
	5i
	5j
	5k
	5l
	5m
	6b
	6c
	6d
	6e
	6n

