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IDENTIFICATION 

PROOUCT CODE: MAINDEC-11-DZDQB-C-D 

PRODUCT NAME : BASIC LOGIC TEST PART 2 

DATE: MARCH 1977 

MAINTAINER: DIAGNOSTIC GROUP 

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT 
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL 
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES 
NO RESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS DOCUMENT. 

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

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

COPYRIGHT (C) 1974,1977 BY DIGITAL EQUIPMENT CORPORATION 
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1. ABSTRACT 

ie FUNCTION OF Ha 0@11 DIAGNOSTICS ARE TO 
IFY THAT THE ION TES ACCORDING 

THIS TEST CHECKS MASTER CLEAR,READ WRITE OF SECONDARY 
S AND THE WRITE ENABCE FUNCTION. THIS IS 

PART TWO OF THE READ WRITE TESTS. 

CURRENTLY THERE ARE SEVEN OFF LINE DIAGNOSTICS THAT ARE 
TO BE RUN IN SEQUENCE TO. INSURE THAT IF AN 

eR or Pre AND INSUR BOGIES 
PROBLEM 

NOTE: ADDITIONAL DIAGNOSTICS MAY BE ADDED IN THE FUTURE. 

THe payee fu 
1. Vv) Ca ay et 
2. } IC RAW 
3. Dzbec [REV] BRSIC NPR iy INTERLPT TEST 
4. OZD0D [REV] RECEIVER TRANSMITTER ExeRcasen.! Fe. 

G: BERS FREY] Ghetctin’ tere Heots. 
7. D2DQH [REV] LENGTH AND INTERRUPT TESTS. 

Tw bopas TREVI Wonine TEST. (ITER OVERLAY) 
AND A PARAMETER INPUT PROGRAM IS AVAILABLE 
1. DZDQG (REV) D@11 TRIAL PROGRAM (PARAMETER INPUT) 
REQUIREMENTS 

2.1 EQUIPMENT 

Ay a FAMILY CPU (WITH MINIMUM 4K MEMORY) -WITH 
A HARDWARE SWITCH REETSTER (LOC. 177570) 

ey ch Con EQUILIVALENT ) 

SYNC MODEM (ONLY REQUIRED FOR ONLINE TEST) 

2.2 STORAGE 

PROGRAM WILL LORD AND RUN 
IN 4K OF MEMORY. 
LOCATION 1400 THRU 1600 ARE ESPECIALLY TO 
BE NOTED AND TO BE UNTOUCHED BY OPERATOR 
AFTER 0Q11 TRIAL PROGRAM HAS BEEN EXECUTED. 
OR AFTER THE “AUTO SIZING” HAS BEEN DONE. 

eee -_ =
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3. 

3.1 
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LOADING PROCEEDURE 

METHOD 

ALL PROGRAMS ARE IN ABSOLUTE FORMAT AND 
ARE LOADED USING THE ABSOLUTE LOADER. 

ABSOLUTE LOADER STARTING ADDRESS #500 

LOAD THE ADORESS OF ABS. LOADER (LOC. xXxxS00) 

THEN START 

STARTING PROCEEDURE 

A. LOAD LOC. 200 
B. SET SWR TO ZERO FOR 

LEAVE SHUR B T 

E01 

OR LEAVE 
ING PARAMETERS SET UP 

PREVIOUSLY RUN D@11 DIAGNOSTIC 

1 FOR SOFTWARE SWITCH REGISTER OPERATION 

TER IS LOCATED al LOC. 176 

IT 7=1 TO E 
EY DQ11 TRIAL PROGRAM OR A 
TART USED THE “AUTO SIZING” 
HHEREFER TO SECTION 4 

AND OPTIONS. sats 
NOTE: THE SOFTWARE SWITCH REGISTER I 
SOF DISPLAY REGISTER IS LOCATED AT LOC.174 

D THEN THE FOLLOWING 

C. THEN START 
THE PROGRAM WILL TYPE MAINDEC NAME AND PROGRAM NAME 
IF THIS WAS THE FIRST START UP OF THE PROGRAM) AND ALSO 
THE FOLLOWING: 

“MAP OF DQ@11 STATUS” 
1400 §=—.: 180010 
1402 152300 
1404 160020 
1406 150310 

THE ABOVE IS ONLY AN Be 
TH INDICATE THE STA TABLE STARTING AT ADD. 
1 IN THE . THE STATUS TABLE MUST BE VERIFIED BY THE 
USER IF AUTO SIZING IS DONE. FOR INFORMATION OF STATUS 
TABLE SEE SECTION 8.4 FOR HELP. 

####IF THE SOFTWARE SWITCH REGISTER IS SELECTE 
WILL BE TYPED AFTER THE PROGRAM IDENTIFIES ITSELF 
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SWR=XXXXXX NEW= (REFER TO SECTION 4.1 FOR OPERATOR’S OPTION) #### 
NOTE: IF USING THE SOFTWARE SWITCH REGISTER WHEN A HARDWARE 
SWITCH REGISTER IS AVAILABLE THE PROGRAM WILL NOT 
TYPE OUT THE TITLE. 

THE PROGRAM WILL TYPE “R® 
AND PROCEED TO RUN THE DIAGNOSTIC 

CONTROL SWITCH SETTINGS 

ITHOUT A SWITCH 
REGISTER IS USED WHICH ALLOWS 
RS THE HARDWARE SWITCH REGISTER. 

i 

ITCH 
TIONS 

IF Te SWITCH REGISTER NOT EXIST OR JF ONE DOES 
AND IT CONTAINS ALL Ores id ) THEN THE SOFT SWITCH 

CONTROL : 

THIS PROGRAM ALSO SJPPORTS THE DYNAMIC LOADING OF THE SOFTWARE SWITCH 
REGISTER (LOC. 176) FROM THE TTY. THIS CAN BE ACCOMPLISHED BY 
COING THE FOLLOWING 

1) 

2) 

3) 

pe
pe
rr
yy
yp
yy
 

PR
RI

BB
SC

NG
 TA 

K § x z 
TYPE CONTROL G <tG>; T 
LOC. Loe AT SELECTED P 

THE MACHINE WILL THEN TYPE: SWR=XXXXXXNEW= (XXXXXX IS THE OCTAL CONTENTS 
OF THE SOFTWARE SWITC PEGISTER. ) 

AFTER THE ’*NEW="’ HAS BEN TYPED THEN THE OPERATOR CAN DO ONE 
OF THE FOLLOWING AT THE T 

A) TYPE A NUMBER TO BE LOADED INTO LOC. 176 FOLLOWED BY A <CR>. 
(ONLY NUMBERS BETWEEN 2-7 WILL BE ACCEPTED AND ONLY & NUMBERS 
WILL BE ALLOWED) 
IF A <CR> IS THE FIRST KEY DEPRESSED THE SOFTWARE SWITCH 
REGISTER CONTENTS WILL NOT BE CHANGED. 

B) IF A CONTROL U <ftU> IS DEPRESSED THEN THE PROGRAM WILL SEND YOU 
BACK TO STEP 2. 

SET: HALT ON ERROR 
SET: LOOP ON CURRENT TEST 
SET: INHIBIT ERROR PRINT OUT 

: LOOP_ON IT 
SET: USE PREVIOUS STATUS TABLE. CLR-D0 AUTO SIZE. 
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OGRAM AT SELECTED TEST 
LECTED TEST SET: LOCK ON 

SET: RESTART ot Pe 
OO SET: RESELECT DQ@11’S DESIRED ACTIVE. 

O03 SET: 

SWITCH REGISTER RESTRICTIONS 

Si 
SW 
Sh 
Su 

4.1.2 

EQUAL TO 0Q11’S 
TYPED 

e 
s 

6 
a
e
 

ee ane 

» 11704, 11734) S_ (EXCLUDING 11/05 
DESIRED. 

; 1724 DQ11 3725 DQI1i ETC. 

A
u
 

if 

BEGINNING OF THAT TEST. 

LOOP ON CURRENT DATA: 

THUS IN BLOCK DATA; ONE PATTERN CANN’T BE SINGLED OUT. 

SWITCH REGISTER PRIORITYS 

DEAL WITH BLOCKS OF DIFFERENT DATA 

ERROR SWITCHES 

THIS SWITCH WILL ONLY WORK IF 
CALL “SCOP1" IS IN THAT TEST. 
THE RERSON BEING THAT MOST TESTS 

TO BE SENT OR RECEIVED ALL _AT ONCE 

SW 09 

4.1.3 

BELL ON ERROR. . 
8 

© 
8 

@ 
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HHEEHLT (ERROR) ROUTINE SUPPORTS <tG> OPERATION#### 

SCOPE SWITCHES 

1. SW O09 (IF ENABLED BY “SCOP1™) 
é. SW 14 
3. SW 11 

3HHEESCOPE ROUTINE WILL SUPPORT <¢G> OPERATION##HS 

4.2 STARTING ROORESS 

Tene Ae AO OTHER START 96.8 SSES 
FOR he ball 5 TICS SREY Y MENTIONED 

NOTE: IF ADORESS OOO0042 IS NON-ZERO 
THE PROGRAM ASSUMES IT IS UNDER 
ACTI1 OR DOP CONTROL AND WILL ACT ACCORDINGLY 
AFTER #ALL# AVAILABLE DQ11’S ARE TESTED 
THE PROGRAM WILL RETURN TO “DDPe" OR “ACT-11". 

S. OPERATING PROCEDURE 

WHEN PROGRAM IS INITIALLY STARTED MESSAGES AS DESCRIBED IN SECTION 
FOUR WILL BE PRINTED. 

AND PROGRAM WILL BEGIN RUNNING THE 
DIAGNOSTIC 

5.2 PROGRAM AND/OR OPERATOR ACTION 

THE TYPICAL APPROACH SHOULD BE 

BS PR AIR BRED 
e CLEAR . SW 1S 
3. SET SW 14: (LOOP ON THIS TEST) 
4, SET SW 13: (INHIBIT ERROR PRINT OUT) 

THE TEST NUMBER AND PC WILL BE TYPED OUT AND 
POSSIBILY AN ERROR ME (THIS DEPENDS ON THE Test) 
TO GIVE THE OPERATOR AN IDEA AS TO THE SOURCE OF T 
PROBLEM. IF IT IS NECESSARY TO KNOW MORE INFORMATION 
CONCERNING THE ERROR REPORT; LOOK IN THE LISTING 
FOR THAT TEST NUMBER WHICH TYPED OUT 
AND THEN NOTE THE PC OF THE ERROR REPORT 
THIS WAY THE EXACT FUNCTIONING OF THE TEST 
CAN BE INTERPEDITED 

6. ERRORS 

A TEST MOREE ARO PC TYPEO OUT AT THE TI OF AN 
ERROR (PROVIDING SW 13=0 AND SW 12=0). IN MOST CASES ADDITIONAL 
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INFORMATION WILL BE SUPPLIED THE THE ERROR MESSAGE 
WHICH IS TO GIVE THE OPERATOR AN INDICATION OF THE 
ERROR. 

6.2 ERROR RECOVERY 

IF FOR SOME REASON THE DQ11 SHOULD 

T SRE BM MSR Ea 
TO REGAIN 
IF THIS SHOULD HAPPEN LOOK IN LOCATI 

Ae ERE TE te Hee hee 
ERROR 
IN THIS WAY THE OPERATOR WILL HAVE AN IDEA AS TO 
WHAT THE DQ11 WAS DOING AT THE TIME OF THE ERROR. 

6.3 HHEEHALT RECOVERY WHEN USING SOFTWARE SWITCH REGISTERHHH# 

IF THE SOFTWARE SWITCH REGISTER IS TO BE CHANGED AFTER A HALT 
THE THE OPERATOR IS REQUIRED TO TYPE A <ftG> BEFORE DEPRESSING CONTINUE. 
THE FOLLOWING WILL BE TYPED: 
SWR=XXXXXX NEW= (REFER TO SECTION 4.1 FOR OPERATOR OPTION) 

. RESTRICTIONS 

7.1 STARTING RESTRICTIONS 

SEE SECTION 4. (PLEASE) 

7.2 OPERATING RESTRICTIONS 

8. MISCELLANEOUS 

8.1 EXECUTION TIME 

8.2 PRSS COMPLETE 

WHEN THE DIAGNOSTIC HAS COMPLETED 
A PASS THE FOLLOWING IS AN EXAMPLE 
OF THE PRINT OUT TO BE EXPECTED. 
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END PASS DZDQB-C CSR: 160000 VEC: 300 PASSES: 000001 ERRORS: 000000 

NOTE: THE NUMBERS FOR CSR AND VEC ARE 
NOT NECESSARILY THE VALUES FOR THE DEVICE 
THEY ARE ONLY FOR THIS EXAMPLE. 

8.3 TSTl (MINI MONITOR) ‘ 

THE VERY FIRST ET (TST1) 
S *#NOT# A TEST OF THE DQ11 HARDWARE 
eke MINI-MONITOR USE to CYCLE D@11 IN THE 

OUGH THE DI 

8.4 KEY LOCATIONS 

RETURN (1214) ra gh LT pEETION cous 1g REACHED. 

OR Tr Looe on Test {5 SSMERTED 
NEXT (1216) ADDRESS OF THE NEXT TEST 

ae be rORED 
TSTNO (1226) Conair THE NUMBER OF THE TEST NOW 

PEF ORMED. 
RUN (1304) perk IN °RUN™ YS POINTS ONE 

DQ11 TLY BEING TESTED. 

eth FUR 1304/ooo0000001 1000000 
MEANS THAT 0Q11 NO.0S IS THE 0Q11 NOW 
RUNNING. 

D@CROO-D@CR17 
00STO0-00ST17 
(1400)-(1476) 

Laas er cad dar Rea, PBL Be coat Br IN Mee } 
PRO STATUS ¢ CONCERNING THE CONF TGLRRT ION” 

D@ACTV (1500) PACH et BIT rag IN THIS LOCATION INDICATES 
THAT Te RSSOCIATED DQ@11 WILL BE TESTED 

TV) 150070000000000011111 
MEANS THAT 0Q11 NO. 00,01,02,03,04 
WILL ee TESTED. 

(D@ACTV it S00/00000000000 10001 
MEANS THA DQi1 NO. 00,04 
WILL eT Eeree 

D@CSR (1506) CONTAI VER. GSR OF THE 

D@STAT (1510) ae rot ata US OF THE CURRENT 

BIT 15 TWO Tene CHARS/ONE SYNC CHAR 
BIT 14 oT: TEST JUMPER INSTALLED/NOT INSTAL ED 
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BIT 13 SET: BB OPTION INSTALLED/NOT INSTALLED 
BIT 12 SET: BA OPTION INSTALLED/NOT INSTALLED 
BIT ll SET: ACTIVE On FIRST NON-SYNC/ACTIVE AFTER NO. OF SYNC 

BHT 48 at 660 Caeoe Novae 
BIT 00-08 VECTOR “i OF DEVICE 

8.5 #44 METHOD OF AUTO SIZING HHH 

8.5.1 FINDING THE CONTROL STATUS REGISTER. 

WHEN LOOKING FOR 3 CSR ore that’ RE CE SoRRY TO TAKE CARE 
NOEED THAT WHEN A CSR IS A DQ11. THAT 

Ce METHOD OF RY ReOreSS FoR THIS ROU. Ne. 

RECEIVER “ACTIVE BIT” (BIT 12) 
TS DONE 

8.5.2 ONE SYNC BIT OR THO? 

SINCE TOO MUCH HAROMARE BUST BE TURNED ONTO Dense THE 
PRESENTS OF ONE SYNC OR TWO. THE PROGRPM ASSUMES TWO SYN 
CHARS. NOTE: THIS ASSUMPTION MAY BE ALTERED AFTER AUTO SFzIng 
BY ALTERING BIT 1S IN APPRIOATE D@STXx: LOCATION. 

8.5.3 “BB” OPTION INSTALLED? 

TO SENSE FOR THE “BB” OPTION THE PROGRAM SELESTS THE 
CHARACTER DET. REGISTER AND THE LOADS IN ALL 1°S; YE 

ON OF BITS ARE SET THE BB OPTION ANY ONE OR COMBI 
IS ASSUMED TO EXIST. 

8.5.4  “AB™ OPTION INSTALLED? 

TO SENSE FOR THE “AB™ OPTION T 
POLYNOMIAL REGISTER AND WRITES 
ONE OR COMBINATION OF BITS ARE 
TO EXIST. 

8.5.5 “BA” OPTION INSTALLED? 

FOR * T TT TA TERMINAL RORBY PRE SET. TE PITIEN OReUOR BOTH ERE SET THe PROGRAN 
ASSUMES THE BA OPTION EXISTES 

8.5.6 JUMPER ON END OF CABLE? 

THE PROGRAR CHECKS TO SEE IF EITHER OR BOTH CLEAR TO 
SEND AND IER ARE SET; IF SO THE PROGRAM ASSUMES THE 
TEST JUMPE fel eR THE END’ OF THE CABLE. 

8.5.7 ACTIVE ON FIRST NON-SYNC? 



LOL 
OZD@8_ MACY11 27(1006) 2e-DEC-76 11:05 PAGE il 
DZD@BC.P11 16 3:23 

INCE TOO MUCH HARDWARE MUST BE TURNED ON TO SENSE FOR 
WHEN THE DQ11 GOES ACTIVE THE PROGRAM ASSUMES “ACTIVE 
ON FIRST NON-SYNC“. NOTE: THIS CAN BE CHANGED BY ALTERING 
BIT 11 IN THE APPRIOATE D@STXX: AFTER AUTO SIZING 

8.5.8 SET FOR ODD OR EVEN PARITY? 

RS ABOVE TOO MUCH HARDWARE IS NEED TO SENSE HICH PARITY 
SEMES ODO PARITY 

wn
 

ATE DOSTXX: LOCATION. AFTER AUTO SIZING 

8.5.9 FINDING THE VECTOR. 

PROGRAM SETS TP “PRIMARY DONE™ “SECOND Y DONE” ao + ANTERUPT ENABLE” 
ae LOOKS F T. IF It SORTS IT 18 PIC 
UP AND STORED aay IF NO INTERUPT OCCURES THE PRDOKAL 
ASSUMES VECTOR =300. THIS PROBLEM WILL BE FIXED IN ONE 
OF THE DIAGNOSTICS AND #RUTO SIZING SHOULD BE REDONE TO 
GET THE CORRECT VECTOR. 

9. PROGRAM DESCRIPTION 

CONTAINED WITHIN LISTING 

10. LISTING 

FOLLOWING 
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-ENRBLE AMA 

; MAINDEC-11-02008-C/<377>/0Q11 STATIC LOGIC TEST-PART 2 
COPYRIGHT 1975, DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 01754 

gREVISED IELpPORTS SOF TARE SWITCH REGISTER 
: B)SUPPORTS THE DYNAMIC LOADING OF THE SOFTWARE SWITCH REGISTER 

, Shoat ine PROCEDURE 

Oe pbpeese 000200 
ibre OPP 
PROGRAM WILL TYPE “MAINDEC-11-DZD@QB-C/<377>/DQ11 STATIC LOGIC TEST-PART 2” 

L TYPE “R™ TO INDICATE THAT TESTING HAS STARTED * PROGRAM WILL 
AT THE END OF A PASS, PROGRAM WILL TYPE PASS COMPLETE MESSAGE 
*AND THEN RESUME TEST Ping 

;SWITCH REGISTER OPTIONS 

SW1S=100000 3=1,HALT ON ERROR 
SW14=40000 521,100" ON CURRENT TEST 
SW13=20000 3=1, INHIBIT ERROR T 
SW12=10000 3=1,OELETE TYPEQUT/BELL ON ERROR 
SW11=4000 :=1, INHIBIT_ITERATI 
SW10=2000 -21,ESCAPE TO NEXT TEST ON ERROR 
S$W09= 1000 :=1,LOO0P WITH CURRENT DATA 

7=1,LOOP ON ERROR 
SW06=100 
SWOS= 
SWO4= 
SWO3=10 
SWO0e= ;LOCK ON TEST SELECT 
SWO1= RESTART PROGRAM AT SELECTED TEST 

=] *RESELECT 0Q11 DESIRED ACTIVE 
;NOTE: THIS MUST NOT EXCEED ORIGINAL COUNT 
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GENERAL DEFINATIONS AND EQUIVALENCIES 

NOL 

;REGISTER DEFINITIONS 

; GENERAL REGISTER 

; LOCATION EQUIVALENCIES 

DSWR= =: 177570 
DLIGHTS=177570 
PS=177776 
STACK=1200 

;HAROWARE SWITCH REGISTER LOC. 
;HARDWARE DISPLAY REGISTER LOC. 
i PROCESSOR STATUS 
;START OF PROCESSOR STACK 

; INSTRUCTION DEFINITIONS 
= 

TU
 

Jun61T=40000 

;DECREMENT PROCESSOR STACK 1 WORD 
; INCREMENT PROCESSOR STACK 1 WORD 
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618 001000 00081 T=1000 
619 100000 SYNBIT= 100000 

621 
bee ;DQ11 SECONDARY REGISTER DEF INATIONS 

624 oo0000 RXBA.P=0 sRECE! ROORESS PRIMARY 
625 600001 RXWC.P=1 tRECET COUNT PRIMARY 
626 900002 TXBA. P= Bs PRI RAR 
627 000003 TXWC. P= MARY 
628 000004 RXBA.S=4 TRECEIVER BUS AOORESS SECONDARY 
629 0000S RXWC.S=5 RECEIVER 
630 000006 TXBA. S=6 TTRANSMITIER BUS ADDRESS SECONDARY 
631 000007 TXWC.S=7 TRANSMITTER WORD COUNT SECONDARY 

633 p00010 CHARDT=10 SCHARACTER DETECT REGISTER 
64 000011 SYNC. 211 'SYNC REGIS 
635 000012 MISC. =12 MI OUS REGISTER 
6% 000013 TX. MUX213 V TRANSMITTER MUX REGISTER 
63? OC3014 SEO. =14 ‘SEQUENCE REGISTER. 
638 900015 RX. BCC=15 tRECEIVER BCC REGISTER. 
639 000016 TX. BCC=16 I TRANSMITTER BCC REGISTER. 
B40 000017 POLY.=17 ‘POLYNOMIAL REGISTER. 

642 
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3:23 TRAPCRTCHER FOR UNEXPECTED INTERUPTS 

0 ; TRAPCATCAER FOR ILLEGAL INTERRUPTS 

i wf? , TRAP 10 THIS LOCATION 

‘tes ; nee 19 Tet LOCATION 

sey ; 9 rat LOCATION 

ter ofa! LATION 
et ; ST, THTS. LOCATION 
ee, trex ie 10 TH LOCATION 
42 * UINEX D TRAP T ms LEE ATION 

Ww rere Tee TO To LOCATION 
HALT } ire Stee T0 ro Gate 

beer Ure T ro FIND cause TION 
+0 bre st esd ‘eo TO THIS LOCATION 
HALT EXAMINE STACK To FINO Cause ION 

HALT a eit: li Fo Pino Rater 
42 "UNEXPECTED TRAP TO THIS LOCATION 
HALT EXAMINE STACK TO FIND 

baer Eee ED ee Pie ease 
42 : UNE TRAP TO THIS LOCATION 
HALT EXAMINE STACK TO FINO 
+2 * UNE TO THIS LOCATION 
HALT > EXAM TRACK TO 
+2 : TO THIS LOCATION 
HALT EXAMINE STACK TO FIND CAUSE 
ses ; UNE apere 12, THIS LOCATION 

‘tes > UNE rf ED ree 10) hs LOCATION 

+0 i EKEE 10 ts LEE ATION 
HALT SEXAMINE STACK TO FIND CAUSE 
+2 j UNEXPECTED TRAP TO THIS LOCATION 
HALT SEXAMINE STACK TO FIND CAUSE 
‘tes j UNEXPECTED Tree TO, TH THIS LOCATION 

+2 ReveeeTED Ree 70 TO oF LOCATION 
HALT EXAMINE STACK TO FIND CAUSE 
sty ;UNEXPEC Thee 19 THIS LOCATION 

+2 > UNE XPEC 0 fae TO THIS UE ATION 
HALT SEXAMINE STACK TO FIND CAUSE 
+2 * UNEXPECTED TRAP 19 THIS LOCATION 

- HALT ;EXAAINE ACK TO FIND CAUSE 
42 * UNE TRAP TO THIS LOCATION 
HALT NEE STACK TO FIND CAUSE 
+2 UNEXPECTED TRAP TO THIS LOCATION 
HALT “EXAMINE STACK TO FINO CAUSE 
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i REE cTEp TRAP 10, Nabe LOCATION 
ING STACK TO F AUSE 

iBeire, Stack to eT) THIS LOGATION 

‘Pee D eo er to Ga LOCATION 

SRE OECTED 0 ware tes TION 
ERAN NE STACK TO F 
BERS alo an 

TED TREP TO THIS LOCATION 

ph an AO THIS LOCATION 
EXAMINE STACK TO FINO CAU 
ie XPECTED TRAE OG WATS Loe LOCATION 

Beni Etech A RE 
APEC Ken % THIS LOCATION * UNE 

ZEXAMINE STACK TO FIND CAUSE a at ae 
Beet Pe ro MI TION 

FIND CAUSE 
TRAP TO THIS LOCATION 

TO FI aS 
ae 70. te LOCATION 

TION L 

ie ae The 10 th LOCATION 

ioe ki 0, THI ATION 
; DOIN STACK TO F NO CAUSE 

TED TRAP 10. THIS LOCATION ; UNE XPE 
ENRRTNE oe TO_FINO CAUSE 

XPEC TRAP TO THIS LOCATION UNE Lo SA ae 
Expat STACK TO FIND 

CAUSE 

Sat TO THIS LOCATION 
XHM TE STACK TO FINO 

SONEXPEE TRAP TO THIS AUOGATION 
EXAMINE STACK TO_FINO CAUSE 
sUNEXPECTED TRAP TO THIS LOCATION 
; EXAMINE STACK TO FINO CAUSE 
i PNENINE Sf TRAP _TQ_THIS LOCATION 

XAMINE STACK TO FINO CAUSE 
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000000 
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000416 00000 
oo0420 900422 
QOo%¢e d00000 
OOO42e4 000426 
OOO4e& 000000 
000430 QO043e 
QOO432 00000 
OOO4S4 O00436 

Boow48 Dose OOO4+42 
OOO44e o00000 

Ree cee 
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OOO4S4H O004S6 
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000462 
OOO464 
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000472 
000474 
000476 
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000506 
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0005 12 
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$ EXAAINE STACK TO FIND CAUSE 

XPEC 
;EXAMINE STACK TO 

feta THIS LOATION 

E0e 

Bietihe Shock TO FINW CARE 
TRE ernie LOCATION 

TO PAIS LOCATION 

Te Stack TO FIND alse 
9 THIS LQEATION 

IND The Stax Yo 
CTED TRAP TO THIS LOCATION S UNEXPE 

EERE eb Fae 10 are UBearron 
CAUSE ;EXAMINE STACK TO FIND 

aa ae alee 
TO_THIS LOCATION 

;EXAMINE STACK TO FINO CAUSE 
; UNEXPE TRAP TO THIS LOCATION 

FIND CAUSE 
THIS LOCATION 

IND SE 
yay LOCATION 

TO UPETED WRAP TO THIS LOCATION 
ety 70 FIND. Cause 

Tree ie THIS LOCATION 

TED ne 70 THIS LOCATION 
j EAN TACK TO 

TRAP 10. WHIS SAUBEATION ; UNE 
;EXAMINE STACK TO FIND CAUSE 
;UNEXPEC The My THIS LOCATION 

i erPre “fee 70 TH $ LOCATION 
TEXAMINE STACK T ee Wary ag oe 
; UNE Kin TQ_ THIS LOCATION 

Pro tne 
TQ_THIS LOCATION 

0 CAUSE 
TRAP T Nate LOCATION 

» EXAM TO 
ieee Ofer TO THIS LOCATION 
‘EXHMINE STACK TO FIND CAUSE 
‘UNEXPECTED TRAP TO THIS LOCATION 
TEXAMINE STACK TO FINO CAUSE 
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000672 E 8 

2e-DEC-76 11:0° PAGE 1 
FO0e 

8 
TRAPCATCHER FCR UNEXPECTED INTERUPTS 

; UNEXPECTED TRAP TOs LOCATION 
;EXAAIN TACK TO FIND CAUSE 
ie TRAP TO THIS LOCATION 
; EXAM ACK TO FIND CAUSE 
; UNE TRAP TO THIS LOCATION 
EXAMINE STACK TO FIND CAUSE 
fate TRAP TO THIS LOCATION 
9 ST aL ae 
EXAMINE STACK TO FIND 

‘Baan Sade renee 
pec TED RA TO Pats Lot LOCATION 

tg ACK TO_FINO CAUSE 
TRAP TO THIS LOCATION aa ane 

EREXECTED TRAP T ue IBIS LOCATION 
EXAMINE STACK TO F 

TRAP "8, THs 6c LOCATION 
Beatie sax fort NO CAUSE 

TO THIS LOCATION 
;EXARINE STACK TO_FINO CAUSE 
; UNEXPEC TRAP 2, THR ee LOCATION 
EXAMINE STACK TOF 

BSS aol e region 
TED TRAP TO THIS LOCATION 

ates T TO_FINO 
Eerie STAT TO THIS LOCATION 
ene STACK TO FINO CAUSE 
SUNT TRAP 19 TH TRAE GEATION 
s£ art eee IND 
; UNE XPE *0 THIS LOCATION 
SEXAMIMNE STACK TO FIND CAUSE 
ire ee TRAP TO TAR tee LOCATION 

Pee eh TRAP " THIS C LOCATION 

MiRap To T0 “THIS LOCATION 
UE STACK TO FIND 

a eho Pn Be 
Aine Staak t TO THIS LOCATION 

SEATS ACK TO CAUSE 
TRAP TO THIS LOCATION ; UNEXPE 

| EXAM re ACK TO FIND CAUSE 
ENE TD Thee a THIS LOCATION 
‘Preniine STACK TO FINO CAUSE 

TRAP 2 Hts LOCATION 
iBoewrre. STA TO_FINO CAUSE 

TRAP 10. THIS LOCATION 
t EXAMINE STACK TO FIND CAUSE 
s UNEXPECTED TRAP TQ THIS LOCATION 
sEXAMINE STACK TO_FIND CAUSE 
‘UNEXPECTED TRAP TO THIS LOCATION 
EXAMINE STACK TO FINO CAUSE 
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867 OOO&74 000676 
000676 000000 

000706 

booods 
000716 
000000 

000726 
900000 
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11:0S PAGE 19 
GOe 

TRAPCATCHER FCR UNEXPECTED INTERUPTS 

j UNEXPECTED TRAP TO THIS LOCATION 

i ET y fRee To TO THIS Use RATION 
0 FINO CAUSE 

Roe PTO THIS LOCATION 

Teoe 1D TIS LOCATION 
iPrarine Stack TO a 
tONEXPECTED TRAP TO THIS LOCATION 
Oe STA TO_FINO CAUSE 

PECTED TRAP TQ OTHTe LOCATION 
rahe ACK TO FIND CAUSE 
[UNEXPECTED TRAP TO THIS LOCATION 
EXAMINE STACK TO FIND CAUSE 
: UNE XPEC TRAE TQ_THIS LOCATION 
; ACK TO FIND CAUSE 

FIND CAUSE 
t UNEXPECTED TRAP TO THIS LOCATION 

IURePECTED TRAP. TO) THIS. LOCATION 

:EXARIN OD TRAP TO TH THIS LOCATION 
Benne Sf ACK T AMES 
i ATINE St DR ee HTS Loe LOCATION 

ENE XELETED TRAP. TO TO o THIS Loc LOCATION 

TRA? 19 THIS LOCATION 
FINO CAUSE 

CTED TRAP oe: THR Rl QEATION 
eee KT CAUS 

ECTED TRAP 0. FAIS LOCATION 
: EXAMINE STACK TO FIND CAUSE 
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901 
902 
303 000024 
904 000024 011055 

NNOH et 
oy vriies ated 
a 000032 oogs40 

a5 Beoose 
910 OO0046 
911 QOO00%6 0072eS4 
Sle oo000S2 
913 O0000Se g00000 
914 
91S 
916 
917 
918 
919 
320 oocoSs& 
Sel 
S22 Q000S5 7 
Se3 O000S6 010120 
Seu OFN060 012721 
SeS 000064 Oecte! 
Se6 000066 020127 
Se7 goo07e 101771 
Ses 000074 012737 
Se3 000102 013737 
$30 000110 006037 
931 000114 1030e3 Bie ee 
SH 000124 Rots 
9395 O00l3e 105200 
936 OOO1HN 001376 
937 0001% 11271le 
938 O00142 005722 
339 000144 000761 
S40 O0014%% OSlble 
941 OOOISO OY27le 
S42 O0001S4 Oeebeb 
943 000156 012716 
944 O0001be g0000e2 
94S 000164 000207 
S46 
947 
S48 000174 
949 000174 000000 
950 000176 000000 
9S1 
9S2 
993 
9S4 
955 000e00 000137 
956 

22e-DEC-76 11:05 
H0e2 

PAGE 20 
13:23 ROUTINES USED FOR AUTO SIZING. 

STANDARD INTERRUPT VECTORS 

- -PFAIL ;POWER FAIL HANOLER 
S40 ; SERVICE AT LEVEL 7 

310 cay i SERVICE RANDEER-D{SPATCH SERVICE 
46 340 ee Rvice AT LEVEL 

_ LOGICAL sACT HOOKS 
= . 0 

- THIS ROUTINE TRIES TO FORCE THE RECEIVER TO INTERUPT 
:TO ire VECTOR eRe IT WILL PICK UP He STATUS LOCATION 

ee HS eee Gie eu Boe bles MP IOe etait ae 1s 
ED. TRAPPING TO LOCATION 20 WHERE A ROUTINE IS EXECUTED 

ECE tHe PC Hm fue STACK ANO US IT AS THE VECTOR ADDRESS 

VECMAP: 

oon «MOY RCRD} START FILLING THE VECTOR rR 8 ; +e; 
CMP cRO)+. (R1)+ : TE THE POINTERS 

001000 CH Ri, #1000 ; Is pL ApRORTING VECTOR AREA DONE 

4 MOV #4$ 9820 >SET FOR IOT TRAP BY 0Q11 
rote Meet MOV OGAtTV, TEMP! *GET THE ACTIVE DQ11 S 
001244 2s: ROR TEMP! *ARE YOU ACTIVE.. 0@11 

, BCC o5 i LF CARRY CLEAR.. NO MORE DQ11S 

} TST (R2)+ iPUT POINTER TO STATUS TABLE 
000340 177776 MOV #340, a-2(R2) ;TRY A T PRI/SEC DONE AND IE 

Ince RO, 3 DELA’ eoanee LAY 

000300 MOVB 8300, (R2) NO INTERL ASSUME 300 FIX IN TEST C 

en ee ae 
4S: BIS (SP), (R2) *ENTERD BY IOT TRAP BY 0Q11 

000007 BIC 87, (Re) *CLEAR UNWANTED BITS 
CMP (SP)+. (SP)+ >POP IOT JUNK OFF STACK 

000142 HOV 03S, (SP) jSET_ RETURN PC ON STACK 

SS: RTS PC "ALL SIZING IS DONE 

j HEEESOF THARE SWITCH REGISTERE### 

DT : 0 SOFTWARE DISPLAY REGISTER 
ova 0 SOFTWARE SWITCH REGISTER 

PROGRAM START 

.2200 
001512 IMP START -GO TO START OF PROGRAM 



10e 
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957 000220 .=220 
= gone9 012702 001400 CSRMAP : Mov #1400, Re i CLEAR ALL STATUS TABLE 

960 RY a a 001512 MP nie12,R2 ALL DONE 
%1 O&O 2 Gl BNE 6 BR IF MORE TO GO 
92 000234 005037 001504 CLR DQNUM “SET NUMBER OF 0011S TO O 
963 or “io 012702 001400 MOV #1400. R2 sel ae POINTER 
964 4 Ol O} 160000 MOV #1 WRI “GET FIkST FLOATING ADDRESS 
965 O%.S0 012737 000614 000004 MOV SS, 084 SET FOR Une OUT TRAP--NO DEVICE-- 

So PR Meet ieee ome iss pore a) TRY AB ibe nian 
96.8 70 1 MOV r , (RJ) : TRY T RX ACT 
99 Bch 7bl neces 000006 CMP SABRES be 1) BK PBR EYNE hed Eye 2 

ot ees Site BL Aone MSPTHESHD 8 BL Hato 
a5 000312 peeate ! Be aSYNBIT, (Re) 3 Lak fo! tive’ 
974 000314 112761 000010 cocccs MOVB #810,5(R1) ier Ree DET efter 
975 O00322 012761 177777 000006 MOV #-1'6(R1) *WRITE INTO CHAR 
a7 000330 00S761 Q00006 TS (RI) WAS THe REGISTER WRITTEN? 

978 000336 052712 oe0000 BIS #B8B1T, (Re) ETO B8 OPTI 
§79 000342 112761 000017 ON000S MOVB 817, 5(R1) SEL POLYNO. REGISTER 
980 0003950 012761 177777 000006 MOV 8-1 6(R1} ‘WRITE POLYNO. REGISTER 
981 000355 005761 000006 TSI 6cRI) HAS REG wer Ne 

25 Borer Bee9S ononnn fo aABart.(p2) Se FOR AB OPTION 
984 000370 012761 001400 ooc0D2 MOV 81400, 2(R1) TRY TO SET ,DTR. .RS 

Se eicgs ME moms OTERO a ge 
987 052712 010000 BI SBABIT, (Re) “SET FOR BA OPT ot nn ee ed 
990 OO0422 052712 o40000 BIS SJUMBIT,(R2) :SET F R 
991 OO00426 052712 do4000 BIS BAC TBIT, (Ra) iBET FOR TIVE ON FIRST NON-SYNC 

35 DON Bees B1s 800081, Bop poINteR Seo 
994 OO0440 005011 CLR (RI) CLEAR RCSR 

ze Be cee HERR I éLR (R1) ‘CLEAR AGAIN 

a3 DOES OSeeL ctR BtRLD icteon Src REG ie toe ton a ee tee 
1001 poss M1 ; CMP #164000,R1 Hove BLL A ote abortoses BEEN CHECKED?? 
1002 0004 % 001267 BNE 1§ tV -BR TF NOT ALL DONE 

| a6 ° 

tee feof BENG PERE pe Gol). FOUND 
1005 000510 001434 a 4§ al “HEY BUDOY. NO DQ11S FOUND IN SYSTEM 

{Bes BRRRLE BLA Hoy RS SSaGNUN RAVE NURCER Forcaeti: 
1008 O00S22 O00c41 3S: CLC CLEAR CARRY 

183 BBs Re REE RR PIE worese 
1011 000534 005301 OEC Ri “DEC NUMBER OF 0Q11S 
1012 000536 00137) BNE 3$ BR IF MORE TO GO 
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1013 1 O4 MOV ;RESET TIME OUT VECTOR 
pte pee ae Bisea? vate vaste MOV aa SAVACT REE act tte 
1015 l 000340 o00022 MOV #340, ab22 ra { RAP PATO: 10 7 
1016 1 001400 MOV #1400, Re gr Rae 

1018 BEY boste Roy #300, Ro SET VECTOR, be 
101 prese etter neers IMP VECAAE 100 F Th ie SECTORS 
1020 000602 1owioe 4S. TYPE 
1021 OO0604 011417 MERR2 iT tone ; otto ANY 0Q11S. DON’T USE AUTO SIZE. 
1022 000606 00S000 CLR RO 
1023 000619 000000 HALT 'HOW CAN I T ST NO DQ1I1S 
1 9006 | BR 3 DON'T LET HIT CONT. SW 
1 14 012716 OOO466 cs MOV #26, (SP) ‘ENTERED BY TIME OUT TRAP 
1026 000620 RTI GO HOME. 
1027 
1028 
1029 901000 .=1000 
1030 001000 O40S1S O47111 MTITLE: .ASCIZ <377><12>/MAINDEC-11-D2P98-C/<377>/DQ11 STATIC LOGIC TEST-PART 2/<377> 

me oe ew! mee bral 
1033 001022 gti RiSh35 030521 
1034 001030 1 052123 0S2101 
1035 001036 O41S11 O46040 043517 
1036 OO1044 041511 OS2040 051505 
1037 0010Se O40S20 052122 
1038 001060 031040 000377 

1040 001200 21200 
1041 s INDIRECT POINTERS 

1043 001 177570 SUR: 17757 ITCH REGISTER POINTER 
1044 op ispe 177570 LIGHTS: 1775 ISPLAY oLe cee POINTER 
1045 001204 177560 TKCSR: 177560 sD SPRY KEYBOARD CONTROL REGISTER 
1 0012068 177562 TKOBR: 177562 TELETYPE KEYBOHRO DATA E FER 
1047 001210 177564 TPCSR: 177564 TELEPRINTER CONTROL REGISTER 
1048 OOl2l2 177566 TPOBR: 177566 TELEPRINTER DATP BUFFER 

1050 PROGRAM CONTROL PARAMETERS 

1 1214 RETURN: 0 OP ON TEST 
1053 Bile NEXT: 0 fourese SF TEs oenBe BE EXECUTED 

LOCK: 
1055 OOl2e22 000003 ICOUNT: 3 RO CER or OF OF RST TONS Yaa a CURRENT TEST WILL BE EXECUTED 
1056 OO lee4 000000 LPCNT: 0 iNUEER OF LTEREAT IONS COMPLETED 

1 iss erred ree PASCNT: 0 NOE ee pases core COMPLE 28 
1059 001232 000000 ERRCNT: 0 
1060 001234 000000 LSTERR: O ‘pe e Mere RoR” RA 

1062 PROGRAM VARIABLES 
1063 
1064 001236 CHARI: O 
1 oO C : 
1 1 CHARS: 
1067 OOle44 TEMP]: O . TEMPORARY STORAGE 
1068 001246 TEMP2: 0 : TEMPORARY STORAGE 
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1069 001250 000000 TEMP3: 0 
1070 1 TEMPY: OQ 
1071 1 TEMPS: Q 
1072 1 SAVRO: 0 
1073 001260 SAVR1: 0 

107s QOlse4 O00) Savea: 0 1076 01866 00000 saved 0 
1077 OO 1g70 o00000 SAVRS: 0 
1078 le7e 00000 SAVSP: 0 
1079 OOle74 000000 SAvVPC: QO 
1080 001276 00000 SAVNUM: 0 
1081 001300 000001 CREAM: .BLKW 
1082 00130e 000000 RUNFLG: 0 
1083 001304 000000 RUN: 0 
108% 001306 000000 RUNCNT: 0 

KOe2 
PROGRAM PARAMETERS, VARIABLES, AND TRAP CALLS. 

; TEMPORARY STORAGE 

;RS STORAGE 
STACK POINTER STORAGE 
PROGRAM COUNTER STORAGE 
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PROGRAM PARAMETERS, VARIABLES, AND TRAP CALLS. 

;PROGRAM CONTROL FLAGS 

INIFLG: .BYTE Q ; PROGRAM INITIAL 12AT ION FLAG 
STFLG: .BYTE Q TEST STAR 
ERRFLG: .BYTE 0 ; ERROR OCCURED “ LAG 
LOKFLG: BYTE 90 ;LOCK ON CURRENT TEST FLAG 

;DEFINITIONS FOR TRAP SUBROUTINE CALLS 4 
POINTERS TO SUBROUTINES CAN BE FOUND 
IN THE TABLE IMMEDIATLY FOLLOWING THE DEFINITIONS 

g SEG SEO SESE SEE SEE SE SE SE HS A a SE SE a A 0 a 0 a a a EE EE 
3 HHHIHHIHIHE}IHIHIHEHIHHHEHHHH}HHHHiHHHHHHHHIHEHHEHHHHHHHEHEHEHEHE 

Stipe eD CALL TO SCOPE LOOP AND ITERATION HANDLER 

SCOPLSTRABAL ; CALL TO LOOP ON CURRENT DATA HANDLER 

TYPE=TRAP+2 CALL TO TELETYPE OUTPUT ROUTINE 

INSTRETRAP CALL TO ASCII STRING INPUT ROUTINE 

INSTER=TRAP+4 CALL TO INPUT ERROR HANOLER 

paRaneTRines ;CALL TO NUMERICAL DATA INPUT ROUTINE 

SAVOS= TRAP+ CALL TO REGISTER SAVE ROUTINE 

RESOS:TRAPS) CALL TO REGISTER RESTORE ROUTINE 

CONVRT=TREES 1G CALL TO DATA OUTPUT ROUTINE 

CNVRTETRABSIL ’ CALL TO DATA OUTPUT ROUNTINE WITHOUT CR/LF. 

nSTOLRCTAS 12, ;CALL TO ISSUE MASTER CLEAR 

MEMCLR=TRAP+13 CALL TO CLEAR ALL SCRATCH PAD MEMORIES 

cxsuneTRAES IY CALL TO ALLOW SWREG TO BE LOADED FROM TTY 

CHTLUSTRABS15 sCALL TO ALLOW LOADING OF SWREG FROM TTY 

Ob i a 0b aE aE ab a 0 a a aa Sa a 0 a a a a a a a a a a 
© 335333384} HHH JHE}HHEHEHHHEH}H} HHH HHH EHEHBHHE 

;0011 VECTOR AND REGISTER INOIRECT POINTERS 

DORVEC: O ;POINTER TO DQ11 RECEIVER INTERRUPT VECTOR 
D@RLVL: O ;POINTER TO OQ11 RECEIVER INTERRUPT SERVICE PS 
DOTVEC: 0 POINTER TO 0Q11 TRANSMITTER INTERRUPT VE-TOR 
DOTLVL: O ;POINTER TO pelt TRANSMITTER INTERRUPT SERVICE PS 
O@RCSR: O ;POINTER TO DQ11 RECEIVER CUNTROL REGISTER 
OGRCSH: 0 “POINTER TO HIGH BYTE OF 0Q11 RECEIVER CONTROL REGISTER 
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eee a pale 9 POINTER 18 ALL Rang gro. ects 83 BEE RHEL 18 BUG BEG dea at SLT 
: POINTER TO HIGH BYTE OF D@11 SECONDARY REGISTER 

;0@11 STATUS TABLE AND AODRESS ASSIGNMENTS 

6 ata Rae eT eunatTON STATUS OF DQ11 UNDER TEST 

; PROGRAM NET TAL 12aT10N 
s LOCK ry INTE” 2UPTS 

Ser UP BOCAS PRT “vector 
tCrEAR PROGRAM CONTROL PAGS AND COUNTS 
;TYPE TITLE MESSAGE 

t1d3 
LL4S 
1146 
1147 
1] tlw 
11S0 
1151 001400 21400 
1152 O01 1 P10: .BLKW oI STAT Spears F 1123 Bolsa i Bec iud; TBCKW SECTOR: ARO TCM Tatts FoR D bEVICE NO: 00 
1154 OO1404 000001 DOCROI: .BLKW 1 “CONTROL STA vi. STER FOR C /IC EMO: 0} 
1155 001406 900001 bos TO1: “BLK ol VECTOR I Ti w STA eR VICE NO: O1 

tie? porwie Goon bestest ATR eo OE: TEON Stal 5 FoR NOEVICE NO: 02 
1158 001414 Q00001 panos; Toren CONTROL StAtUs t cee ene ose 
1159 001416 000001 D@STO3: /BLKW 1 *VECTOR AND Cont I iTION STA ix DEVICE NO: 03 
1160 O01420 000001 D@CROY: .BLKW 1 ;CONTROL STATUS F 'STER FORT ‘IT® NO: O4 
te rtd pocesl aadliag BKM i s VECTOR ARO OF eu TON ON STAI.» tuR DEVICE NO: 04 

1163 001426 000001 D@STOS: .BLKW 1 SVECTOR AND CC F 1G. aT On rates Fan Device NO: OS 
lige 001430 900001 DaChos: -BLKM callie Re “Ys! yore AGERE vo 06 

here 2. ; i : 
li 14. 1 : .BLKW 1 sCu & STATUS C rt 
1167 TO7: .BLKW 2 VE >? f RAT gia 5 F VI — NO: 07 ee Gols Be Bley a OE RRR Ses co 
He} fetes et Ben “aed | FRAIL dean tee" 1 2. ; vy 
1171 001 446 900001 DasTit: /BLKW j VECTOR reo OF Io" “AT Tee rSe pedir DEVICE NO: 11 

1178 st reea Bechis: ‘Bk 1 “VECTOR AND C. Flu Ba St atic Fon Bevie NO: 12 
174 O014eH 600001 DOCR! 3: “BLK i CONTROL STATUS pec rote R FOR DEVICE vide NO: 13 

117 Bb cece aii: * BUKW ard AO ae A aaah FBa Obit a vis vite Wo. 4 
$ ry | : i153 Botaed BOD aie: Et ive? ed eile OFT ene: is 

1179 001466 900001 bast 15: -BLKH :ECTUR marae ETSI Fi Oe ce ne: "pevice NO: 15 

1181 OolN7e B00001 Te: “EK ee Oe An ao si TION STATUS FOR DEVICE NO: 16 

1183 14 Bol Basti? “E-KW aio Cie cet oF PES Fee bevice NO: 17 
11 1° 1 V: :BUKW oo a Seen 
1185 SAVACT: :BLKW 1 Tive Folie 
118% DQNUM:  .BLKW CTA Nur ER oF TOTAL NUMBER 00 0011S 

11g : 1 
1189 
1190 

He 
1% 
1194 
1195 
11% 
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177776 

botehe 

001200 

177140 001502 

NOe 

.START: MOV #340, PS 
HOV eSTACK 2 

Y  ” RARERTL ga 
CLRB = STFLG 
LR NT 
CRB L 
LR UNL 

MOV #1400. CREAM 
CLR ERRCNT 
éLR LSTERR 

V 81, TSTNO 
MOV 8. START, RETURN 

TSTB INJFLG 
BNE 1 
TYPE NTITLE 
coma -«xINIFLG 

MOV 
MOV aerate” LIGHTS 
MOV 986, -(SP) 

HOY web ged 
cH 8-1, 2SWR 

Q 6S 

64S are cae (SP)¢ 
658: "] NSBR SR urs 
665: MOV (34,088 

MOV (SP)+' aa 
TST ante 

BNE 67S 
CNTLU 

678: STE a 

Ba PC CSRMAP 
TYPE 
MOV Hi TEMP 1 
MOV 3 ewl, TEMP2 
BEQ 
CON RT 
XSTATQ 
ROD 82, TEMP) 
BR 22 

128: BIT #SWOO, ISUR 
BEQ 1$ 
TYPE 
MNEW 
CLR RO 
HALT 
CKSWR 
CMP QSWR, SAVACT 

¥ 

;LOCK OUT INTERRUPTS 
sSET UP STAC 
;SET UP POWER FAIL VECTOR 

;CLEAR START FLAG 

ISLE ERRBa PANE 

;CLEAR ERROR C 
CLEAR LAST ERROR POINTER 

iabt UP tp FOP eR ‘FAIL BEF ORE 
TESTING STARTS 
HAS INITIALIZATION BEEN PERFORMED 

; TYPE TITLE MESSAGE 
IF NOT SET FLAG AND DO 

;MOV HARDWARE SWR TO SWR 
sMOV DISPLAY LIGHTS TO LIGHTS 
;SAVE VECTORS 

-SET UP FOR TIMEOUT 
sREFERENCE HARDWARE SWITCH REGISTER 

;ROJUST_STACK 
POINT TO 208 THERE SWITCH REG 
:POINT TO SOFT DISPLAY REG 
RESTORE VECTORS 

;UNDER MONITOR 

;1S SWREG USED 
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13:23 PROGRAM INITIALIZATION AND START UP. 

ooeo42 101404 BLOS)=s«1AS 

See ; atts ferns 
LeSb rae HALT , 

1 Be res, 177120 OO1SOO 118: MOV JSWR, DOACTV 
Les 002062 013700 001500 HOV paactv, RO 

1 O07 O4414 CKSHR 
1 1 000300 1S: MOV #300, RO 
1 002076 012701 000302 MOV #302; R1 
1264 002102 910120 2s: MOV Ri. (RO)+ 
1265 ei 1 CLR (RL )+ 
1266 106 1 (RO)+, (RL)+ 

1! #1000; 1267 002110 Oec700 001000 CMP 000' RO 
1268 002114 001372 BNE 2s 

1270 TEST START AND RESTART 

l272 OO2116 g12797 000340 177776 .BEGIN: MOV #340, PS sLOCK OUT INTERRUPTS 

eS Opel ot neat ney SSTACK, SP i ET OU OGREN BAR UNDER MONITOR CONTROL 
1275 1 ree 3s , 
1276 000136 104414 CKSHR CHECK FOR <¢G) 
1 96140 000004 177032 T 881T2, ISR ‘CHECK FOR LOCK ON TEST 
1 1% OO14it Q 1$ 
1279 O0C1SO 104402 011524 TYPE MLOCK 
1280 002154 012737 OO0eC4O 007340 MOV NOP, TTST 
1281 162 012737 fO00240 007342 MOV BNOP, TTST+2 SET UP TO LOCK 
lege 170 OOO406 BR 2s 
1283 one 76 013737 007436 OO7340 1S: MOV BRW, TTST 
1284 013737 OO744O 007342 MOV BRX’ TTST+2 sLOCK NOT SELECTED, SET UP FOR NORMAL SCOPE LOOP 
1285 O0c206 032777 000002 176764 2s: BIT sSW0l, ISWR IF SWOl=1, GET STARTING PC 
128 O0e214 001410 BEQ 3$ 
1287 16 104403 INSTR 
1288 G 1Sl2 MTSTPC 

1290 OOece4 002254 TST 
1291 O0c226 007046 TLAST 
1292 00c230 001214 SRETURN 
1293 002232 001 .BYTE 1 
Lem Ores 001 "BYTE 1 4 

12% oO Se 12737 O0c2S4 001214 3S: MOV #3571, RETURN START AT TEST 1 
1297 O.24 10442 O11414 4g: TYPE mR “TYPE R 
1298 0U22S0 000177 176740 _ i ORETURN “START TESTING 

1300 ° 35-36-35 96-35 96 96 95 0G A AA AG ME ME SE EMEA A a a Sa a a a 0 a aa a a a a HE 

1301 O7P>S4 91 37 900001 Oo12e6 fST1: MOV | TSTNO 
1302 0 2 010737 44 001214 MOV eTST2, RETURN 
1303 O 270 012737 O02644 OOl2l6 MOV aTST2. NEXT 
1304 0 "7% 105727 001302 TSTB = RUNFLG -1S THIS MY FIRST TIME HERE? 
1308 Q 1019 BNE 1$ "BR IF FLAG IS SET 
1 -34 Ol 90000! 001304 MOV #8170, RUN ‘SET RUN POINTER. 
1307 O002¢312 012737 000020 001306 MOV #16. RUNCNT “SET FOR MAX OF 16 0Q11’S PER SYSTEM 
1308 002320 105137 001302 COMB ==—- RUNFLG ‘SET RUN FLAG 
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002324 
002332 rates 
000334 005737 
O40 031423 

geen Be 
ee 

00232 001360 
002%4 012737 
002372 012737 
O0e3%00 12737 
OOP405 OL 9746 
OGe410 104402 
O0e412 O11417 
O0e414 00000 
002416 000776 
00.420 000257 
OOc422 006137 
O0C425 9017737 
OOC434 062737 
OOew2 017737 
O0C4SD 062737 
O0C%55 013737 

013737 
ore 042737 
O02S00 013737 
O0cS05 062737 
002514 013737 

2 062737 
S30 013737 

002S36 062737 
OOCSH4 013737 
002552 005237 
002555 013737 
002S64 062737 
00-572 013737 
OC.600 062737 
002606 013737 
002614 005237 
00.420 013737 
00cb26 005237 
O02632 013737 
002640 005237 

CO3 
22-DEC-76 11:05 PAGE 28 

13:23 PROGRAM INITIALIZATION AND START UP. 

001304 001S00 15: BIT RUN , DQACTV “FINO AN ACTIVE 0Q11 TO TEST. 
BNE 3s iba TF I FOUND one to oeaFs 

001500 TST OGACTV *FIND OUT IF THERE ARE NO DQ11 ACTIVE. 
BEQ 2s BR TO FATA, OR. WHY AM I HERE IF NO ACTIVE 0Q11°S?7? 

001304 ccc RUN iCLEAR HE CONDITION CODES OF CPU 

900004 001300 ADD #4, CREAM : UPDATE S POINTER. 
001306 DEC RUACHT sDEC inte OF odie I LOOKED AT ACTIVE. 

000020 001306 MOV #16. RUNCNT START ree fontng MY POINTERS. 
001400 001300 MOV #1400, CREAM REST ADORESS POINTER 
000001 001304 MOV 81, RUN -RESTORE RUN POINTER 

BR 1S KEEP ON TESTING 
2S: TYPE *ALLERT OPERATOR OF FATAL ERROR 

MERR2 "NO DQL1 ACTIVE. WHY AM I HERE??? 
HALT "YOU MUST RELOAD 0@11 DIAGNOSTIC!! 
BR -2 >STICK HERE ON CONT. 

38: ccc *CLEAR CPU COND. CODES 
001304 ROL “UPDATE RUN. ACTIVE 0Q11 FOUND. 

AS IS BME gases eivie"eeonses Sotea *™ Ow 
eS OOiseo POV CREA. DOSTAT PLACE STATUS OF OGL AT DasTAT 
001506 001360 MOV botsh D@RCSR 
001510 001350 MOV pesTat. DeRVEC 
1 001350 BIC #177007, DORVEC 
001350 00135¢ HOV DORVEC DORLVL GENERATE ADORESS OF RECEIVER INTERRUPT SERVICE PS 

ls 001354 HOV Dor LVL DOTVEC GENERATE ADORESS OF TRANSMITTER INTERRUPT VECTOR 

001354 001356 HOV DGTVEC, DaTLVL GENERATE ADORESS OF TRANSMITTER INTERRUPT SERVICE PS 

ae 001362 MOV DOACSR , DORCSH 
001 362 INC DQRCSH GENERATE ADORESS OF HIGH BYTE 
001 001364 nov DORCSR ,DQTCSR GENERATE ADDRESS OF TRANSMITTER CONTROL REGISTER 

it er 001 566 HOV DQTCSR, DOERR GENERATE ADORESS OF ERROR REGISTER 

001366 001370 HOV DOERR, DGREG GENERATE ADDRESS OF HIGH BYTE OF ERROR REGISTER 

901370 001372 OV DOREG, DQSEC GENERATE ADDRESS OF SECONDARY REGISTER 

001372 001374 HOY DOSEC DOSECH GENERATE ADDRESS OF HIGH BYTE 
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PAGE 29 
MEMORY EXTENSION TESTS 

;MENORY EXTENSION WRITE ENABLE TEST 
SET MEMORY EXTENSION WRITE ENABLE 

BUS AOORESS MEMORY 
S EXPECTED DAS aul IS 
; Y EXTENSION WRITE ENABLE IS CLEARED 

jAbSAROAUESSHEHEEOUNSREEEEAAAASTERERESTEEEOOONEAEAENEEEEEEEEREEEEHEE 
tsT2: 

18: 

MOV TS 
arts. NEXT 
8BITY; OOREG SET WRITE ENABLE 

:SELECT RECEVIER BUS ADDRESS 
; MEMORY 

QDQSEC *CLEAR_MEMORY 
#BIT4, IDOREG "WAS WRITE ENABLE CLEARED 
1S “BR IF WRITE ENABLE CLEARED 
13 "WRITE ENABLE NOT CLEARED 
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DZDQBC.P11 16-DEC-76 13:23 MEMORY EXTENSION TESTS 

1372 
1 NORYEXTE EXTENT TS /WRITE TEST 

ree bedi WRITE EXrENeL ME ATTEMPT 
1376 Hants NEHORY eetenss of BITS 
1377 VERITY aT NO CHANGE SCCUR 

i TEST 3 
1380 Pe lilt lee 

138} - 1! 
sTSTY, 13ah° BRSZPR BISSH gee Reiste YOR 

1333 aL 176434 Bre rf Sage G ere ph PEN xT BRO NURI TE ENABLE tage Bera TiS5te  PSeSS BIg BZ gORE shve neon 
138 002740 010500 MOV RS, RO Sieg COnTEN 

1 pes iS iced 8 000237 Bice 07 RO ; GRGRTTED BITS 
1389 002750 110077 176414 MOVB RO. XOOREG "WRITE REGISTER 
1390 002754 117704 176410 MOVB  2D0REG,R4 "READ REGISTER 
1391 002760 142704 000037 BICB 837, R4 CLEAR, UNWANTED BITS 
1392 002764 Oe0SO4¥ CMP RS,RY *DID IT CHANGE 
1399 002766 00140: BEQ 1$ BR IF NO CHANGE OCCURED 
1304 002770 104000 HLT 0 REPORT ERROR 
138 002772 104400 1S: SCOPE ‘SCOPE THIS TEST 

1397 ; MEMORY EXTENSION READ/WRITE TEST 
1398 "READ MEMORY EXTENSION BITS 
1399 WITH WRITE ENABLE SET, ATTEMPT TO CHANGE 
1400 “MEMORY EXTENSION BITS: 
1401 VERIFY THAT MEMORY EXTENSION BITS WERE CHANGED 

1403 ; TEST 4 
1404 © HEM HE He HE HG HE aE HE HE EMG SE SG AB EE HE EE ERE ERRRRERERERERSRRREEERESES 

1405 002774 012737 000004 001226 ¢ST¥: MOV #4, TSTNO 
1406 003002 012737 O03222 001216 MOV aTST5, NEXT 
1407 003010 013703 001370 MOV OQREG’ R3 -SET FOR ERROR REPORT 
1408 003014 142777 000037 176346 BICB 837, a0QREG *CLEAR UNWANTED BITS. 
1409 003022 117700 176342 MOVB  § @0QREG,RO READ DQREG FOR DATA 
1410 003026 105100 COMB sO -D0.A TE CHANGE OF DATA 
1411 O02 0 142700 000237 BICB #237,R0 “CLEAR WRITE ENABLE AND GORBAGE 
1412 003034 010005 MOV :STORE DATA. 

tats i fe 1763 3 oaRg ast Ts a eer SR OnER set NEW DATA 
1415 pare bears 1 PpSse CLR Re apart aa gt & (DQSEC) 
1416 O030S2 117704 176312 MOVB § a0QREG,RY READ DOREG 
1417 003055 2704 000037 BIC 837,R4 CLEAR UNWANTED BITS 
1418 270S o00de0 BIC #20;RS CLEAR WRITE ENABLE 
1419 003066 CMP RS, RY SARE THEY EQUAL? 
1420 003070 001401 BEQ 1 “BR IF GOOD 
1421 003072 104000 HLT 0 "MEMORY EXTENSION READ/WRITE ERROR 
1422 003074 104400 1S: SCOPE ‘SCOPE THE TEST. 
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MEMORY EXTENSION TESTS 

foe PAH AB vo EXT 
ot MEMORY [BGATION WITH A DIFFERENT 

VERIFY THAT EACH LOCATION WAS ADDRESSED PROPERLY 

"
2
8
g
8
 

=
 

;FIRST me toRY ADORESS =0 
SET WRITE ENPSLE WRIT c 

Beet ORC PION Tobe aeeteb 
i408 TA {NTO ER EXTENSION BITS 

ha pacarion K t0 BE Bf TESTED 

IAL DATA = 0 
id LOCATIONS TO BE TESTED 

OCATION 

ROORE 
ReRe ee re otra BITS” 

a CTED AND RECEIVED DATA THE SAME 

IGHEGK POR LOOP OW CUREENT AOORESS. 
PTF OR be a 
BR _IF MORE TO CHECK. 

* CHECK FOR ITERATIONS, LOOP 

MEMORY TEST 
S AND CHARACTER COUNT MEMORY 

;10 0 
“VERIFY THAT EACH LOCATION IN BUS ADDRESS AND CHARACTER 

Pittritrirrritiiit iii iiiiiiiiiitititirtttttti titi ititiiietes! 

CLR R3 
81S sBITY,R1 
MOVB re aottee QDQREG 

Boe é 
: | 

Ap #0" Rs 
DEC RO 
BNE 1$ 
CLR RS 
MOV #4,RO 
CLR R3 

se BS oer ee 
MOVB  @DOREG, RY 
RICE 837,R4 
MP J RY 

REQ 3s 
HLT 1 

38: Rae rg 
ADD 840,RS 
DEC RO 
BNE 2s 

4§: SCOPE 

BUS ADDRESS AND CHARACTER COUNT 
SET EACH LOCATION IN BUS ADDRES 

:COUNT MEMORY WAS SET 

TEST S 

tsTs: MOV 8S. TSTNO 
MOV 8TST6 NEXT 
MOV 825, LOCK 
MOV 80.25 DATA TO 
MOV DQSEC,R3 
CLR Re 
MOV #10, RO 

1S: MOVB Re, QOQREG 
MOV RS, JOQSEC 
INC R2’ 
DEC RO 
BNE 1$ 
CLR R2 
MOV 810, RO 

2s: MOVB  R2, aDOREG 

BE LOADED INTO MEMORY 
;ADORESS OF SECONDARY REGISTER 
FIRST MEMORY LOCATION TO BE TESTED 
:@ OF MEMORY LOCATIONS TO BE TESTED 
:SELECT MEMORY LOCATION TO BE TESTED 
“LOAD DATA_INTO MEMORY 
60 TO NEXT LOCATION 
MORE TO GO?? 
;BR_IF NOT DONE 
SET UP_TO TEST 
710 (OCTAL) LOCATIONS 
SELECT LOCATION TO BE TESTED 
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13:23 BUS ADDRESS AND CHARACTER COUNT MEMORY TESTS 

3$: 

4§: 

001226 tsT7 
001216 

MOV aDQSEC, RY ;READ DATA 
CMP RS,R4 i COMPARE 10 EXPECTED DATA 
BEQ 35° ;BR IF 
HLT 2 ;CHAR COUNT-BUS ADORESS MEMORY ERROR 
SCOP1 “CHECK FOR FREEZE ON CURRENT LOCATION 
INC Re G0 TO NeXT LOCATION 
DEC RO DONE YET? 
BN OE es BR IF FURTHER CHECKING NEEDED 

;BUS ARODRESS AND CHARACTER COUNT MEMORY TEST 
s96T BRCH LOCATION IN BUS AODRESS AND CHARACTER COUNT MEMORY 

VERIFY TiaT EACH LOCATION IN BUS RDORESS AND CHARACTER 
:COUNT MEMORY WAS SET TO 177777 

; TEST 6 
© RG EE EE EE EE REESE SESE RESERRERESERERERERRERERAS REESE 

tST6: MOV a TSTNO 
MOV ST? NEXT 
MOV 82S, LOCK 
MOV Hiren. RS ;DATA TO BE LOADED INTO MEMORY 
MOV DOSEC,R3 ADDRESS OF SECONDARY REGISTER 
CLR R2 “FIRST MEMORY LOCATION TO BE TESTED 
MOV #10, RO 8 OF MEMURY LOCATIONS TO BE TESTED 

1S: MOVB 2, sDOREG :SELECT MEMORY LOCATION TO BE TESTED 
MOV RS; BQSEC “LOAD DATA INTO MEMORY 
INC R2 ‘GO TO NEXT LOCATION 
ete RO ; MORE TO GO?? 
BNE 1$ :BR IF NOT DONE 
CLR R2 -SET UP TO TEST 
MOV #10, RO 710 COCTAL) LOCATIONS 

2s: MOVB  R2 aODQREG : SELECT LOCATION TO BE TESTED 
MOV SOQSEC, RY “READ DATA 
CMP RS,R4 “COMPARE TO EXPECTED DATA 
BEC 38 *BR IF GOOD 
HLT 2 *CHAR COUNT-BUS ADORESS MEMORY ERROR 

3S: SCOP! CHECK FOR FREEZE ON CURRENT LOCATION 
INC R2 GO TO NEXT LOCATION 
DEC RO “DONE YET? 
BNE 2s BR IF FURTHER CHECKING NEEDED 

4§: SCOPE 

BUS ADDRESS AND CHARACTER COUNT MEMORY TEST 
SET EACH LOCATION IN BUS ADORESS AND CHARACTER COUNT MEMORY 

i VERIFY THAT EACH LOCATION IN BUS ADDRESS AND CHARACTER 
“COUNT MEMORY WAS SET TO 125252 

; TEST 7 
4h alla} Sak1-+-}-allallalelaelallalaalaelellalaaleeialelaieleleelalelaieliebieileiseiahla 

Mi 
MOV eretiO NEXT 
MOV #2$, LOCK 
MOV sisebes RS ;DATA TO BE LOADED INTO MEMORY 
MOV DQSEC,R3 “ADDRESS OF SECONDARY REGISTER 



0ZD08 MACY11 27(1006) 
16-DEC-76 13:23 DZDQ8C .P11 

HO3 
e2-DEC-76 11:05 PAGE 33 

BUS ADDRESS AND CHARACTER COUNT MEMORY TESTS 

CLR Re FIR T MEMORY Ocal ON TO BE TESTED 
MOV #10,R0 MEMORY L S TO 

1S: MOVB Re, aDOREG SELECT MEMORY LOCATION TO BE TESTED 
MOV RS, aOQSEC “LOAD DATA INTO MEMORY 
INC R2 >GO TO NEXT LOCATION 
DEC RO "MORE TO GO?? 
BNE 1S -BR IF NOT DONE 
CLR R2 -SET UP TO TEST 
MOV #10, RO -10 (OCTAL) LOCATIONS 

2s: MOVB Re. aDOREG ; SELECT LOCATION TO BE TESTED 
MOV BOQSEC, RY *READ DATA 
CHP RS,R4 COMPARE TO EXPECTED DATA 
BEQ 3$ *BR IF GOOO 
HLT 2 “CHAR COUNT-BUS ADDRESS MEMORY ERROR 

3S: SCOP “CHECK FOR FREEZE ON CURRENT LOCATION 
INC Re GO TO NEXT LOCATION 
DEC RO i BONE ‘er 
BNE 2s F FURTHER CHECKING NEEDED 

4§: SCOPE 

BUS ADDRESS AND CHARACTER COUNT MEMORY TEST 
Sei EACH LOCATION IN BUS AOCRESS AND CHARACTER COUNT MEMORY 

> VERIFY Cer EACH LOCATION IN BUS ADDRESS AND CHARACTER 
*COUNT MEMORY WAS SET TO S225 

TEST 10 
oS SE SE SE Hi-Media aE A EE SE SEE a Ha a EE 
+ST10: MOV #10, TSTNO 

MOV atstil NEXT 

NOY 28 LOCK ipATA T N MORY 
MOV Ree Rese Fe EORDED ANTE REGISTER 
CLR FIRST MEMORY LOCATION TO BE TESTED 
MOV RO RO : 8 OF MEMORY LOCATIONS TO BE TESTED 

1S: MOVB Re, SOQREG “SELECT MEMORY LOCATION TO BE TESTED 
MOV RS; @OQSEC "LOAD DATA INTO MEMORY 
INC Re ; G0 TO ext LOCATION 
DEC RO "MORE TO GO?? 
BNE 1$ >BR IF NOT DOMS 
CLR R2 -SET UP_TO TEST 
MOV $10, RO *10 COCTAL) LOCATIONS 

2s: MOVB 2, aDQREG “SELECT LOCATION TO BE TESTED 
MOV aOaSEC, RY jREAD pata 
CMP RS,R4 2C TO EXPECTED DATA 
BEQ 3$ -BR IF GOO 
HLT 2 *CHAR COUNT-BUS ADORESS MEMORY ERROR 

3S: SCOP1 :CHECK FOR FREEZE ON CURRENT LOCATION 
INC Re “GO TO NEXT LOCATION 
DEC RO :DONE YET? 
BNE 2s -BR IF FURTHER CHECKING NEEDED 

4g; SCOPE 

;BUS ADORESS MEMORY EXTENSION DATA TEST 
=LOAD EACH LOCATION IN BUS ADDRESS EXTENTION MEMORY WITH 40 
VERIFY THAT EACH AODRESS WAS LOADED WITH THE CORRECT DATA 
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3:23 BUS ADDRESS MEMORY EXTENSION DATA TESTS 

B 
B2
8 

M
B
s
 

~)
 it 

TEST 11 

103 

© 9-96 46-96 JE 036 A696 SE AE 0G SE AE A 0 AE A 9 HS a A A 0 a a a aa a a a aE a 

tST1l: 

1S: 

es: 

38: 

4§; 

#11, TSTNO 
attieat NEXT 

3 ARPTURNE dB OHSS 
(Oo opt PRIMARY BUS ADDRESS) 

it OAD SP CONDARY ROORESS 
CET WRITE ENAGLE. 

sBIT4 SDaREG “SET MMORY EXTENSION WRITE ENABLE 
R3, a0 -SELECT LOCATION TO BE TESTED 

“LOAD DATA INTO MEMORY EXTENSION BITS 
“REFERENCE SEL 6 (DQSEC) 
;NEXT LOCATION TO BE TESTE 
: CONTINUE IF ALL LOCATIONS OMT LOADED 

4 LOCATIONS TO BE TESTED 
R3 iF RST oral ON 
#37 , dOGREG INIT ADORESS 

tRESELECT SECONDARY ADORESS 
READ DQREG 
CLEAR UNWANTED BITS 
nf pera ¢ CORRECT? 

: BUS ROORESS EXTENSION MEMORY ERROR 
PREECE hae NT DATA? (SWO9=1) 

INTER 19 NEXT ADDRESS 
“ALL ADORESS DONE 
BR IF NOT DONE. 
“SCOPE THE TEST. 

-BUS ADDRESS MEMORY EXTENSION DATA TEST 
*LOAO EACH LOCATION IN BUS AOORESS EXTENTION MEMORY WITH 100 
“VERIFY THAT EACH ADDRESS WAS LOADED WITH THE CORRECT DATA 

jaHRNRHAASAEEAOHAEAEEEEOSAEEAHOOEEEREHOSHAEHEERAENEEESSONEREEOSSSEEEE 

tsTl2: 

18: 

vets, NEXT 

tad RE 
TF IRS FIRST RERORY ADORE oe ane 
: (RECEIVER PRIMARY BUS ADDRESS) 
LOAD “DATA” 
Papas ROORESS 

#8tT4,R1 
salty, sOQREC T MEMORY EXTENSION WRITE ENABLE 

Ri ,SOGREG SELECT i B ino ren RORY EXTENSION BITS 
“REFERENCE SEL 6 
:NEXT LOCATION To. BE TESTED 
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1647 OO4144 005300 

ee BIS Hi, 
004154 00°003 

es Glee iis 
004170 117704 

ies OO4174 =142704 
1655 004200 

OONeGe 001401 

y
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=
 

1659 210 
1660 214 
1661 el6 
1662 O04220 104400 
1663 

1BBe 
1666 
1667 

166 
670 

TO
O ae
 

RE
ST
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e
 

ad
 

1673 OO4e44 

ters Gist BUSCH 
1677 OO4eS& 010501 
1678 OO4e60 050301 
icf Ooicbe tet 

iS ee tee 166s nay bosd7? 
168% 004310 02703 
1685 OO4314 005300 
1686 OON316 OL 
1687 004320 012700 

ie es 
SBE ee 1 1427 
163 004-9 08 

iege Ba. A 1 

1696 00455 104401 
1697 Of 06.2703 
1698 O04se4 005300 
1699 po 3b6 001357 
1700 004370 104400 
1701 
1702 

JQ3 
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13:23 BUS ADDRESS MEMORY EXTENSION DATA TESTS 

DEC RO ;CONTINUE IF ALL LOCATIONS NOT LOADED 

000004 BYE 84, RO ty LOCATIONS TO BE TESTED 

7? 175204 28 gia a3 REG SEIRST LOCATION, |e 
gene ; Bice He spoahe RES eet aE EontenY” Ab ADORESS 
175174 MOVB  @DQREG, RY 
000037 BIC8 = 837, R4 See ORRIGNTED BITS 

cle R5,R4 iC DATA CORRECT? 

Fe le EXTENSION MEMORY ERROR 
3S: SCOP 93 ON CUR MENT Dara” (SWO9=1) 

ooood2 #2, ADORE 8 Pb rea Be 
4g: SCOPE +E CopE THE TEST. 

, ss 
i PAR H LOC Pro xT 

I 
Rokese Ex EX ENTION MEMORY WITH 140 

; VERIFY THAT EACH ADDRESS WAS LOADED WITH THE CORRECT DATA 

TEST 13 
rritrrritir itr iti iii iiititiiitiiiiittttrttttttitiiiiiiiiiiiiiiiey 

tale £283 001326 tsT13: MOV 
BO 116 v 

326 001220 MOV 
000140 MOV seSat Och 
ooco0c4 MOV #4,RO 

CLR R3 

1S: MOV RS,R1 
BIS R3-R1 

eq 175074 ear Ht th aoe ee oa fetes 
175062 CLR Bae C 
o00002 ADD 82,R3 

DEC 6 
BNE 1$ 

g00004 CR ORh 
000037 175034 2%: BICB t,o 

724 BAS iit 
ae BICB 837, RY’ 

CMP Re RY 
BE 3 
HL 

3S: SCOP 
ooo002 AOD #2,R3 

DEC RO 
BNE 2s 

4S: SCOPE 

if TROT nenORy AODREES =O. 
; (RECEIVER PRIMARY BUS ADDRESS) 

T WRI 
ise He tee ron WRITE ENABLE 
“SELECT LOCATION TO BE TESTED 

TA UNTO MEMORY EXTENSION BITS 
F E 6 (DQSEC) 

NEXT LOCATION TO BE TESTED 
; CONT NUE IF ALL LOCATIONS NOT LOADED 

ty LOCATIONS TO BE TESTED 

‘intaial ADDRESS 
RECONDAR'Y ADORESS 

pi UNWANTED BITS 
nf para CORRECT? 

BUS ROORESS EXTENSION MEMORY ERROR 
pete & gH CURRENT DATA? (SWO9=1) 

INTER 19 NEXT ADORESS 

‘Be Me THE Phos 

;IF CHARACTER DETECT OPTION IS INSTALLED 
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006206 

12737 14 1226 
bis7a7 S46 boisie 
Ole737 OO4S1e 001220 

Tea oo0d20 

Se x01 PH BIB nog 
110277 174704 
Bier 174710 

O&270S 010421 

012700 000020 
005002 

Lifer pag rss 
017704 174650 

Borsa 
104004 
104401 

ears 0104e1 
300 

1363 
104400 

012737 00001S OO0lec6 
012737 004706 001216 

004652 O00ie2e0 

O1e700 000020 

0S GE 36 
CHARACTER AND SEQUENCE MEMORY TESTS 

KO3 

;TESTS 14 THRU 25 WILL BE EXECUTED 

CHKB81 : bre eegeis , DQSTAT 

TST26 

MEMORY ADDRESSING 

oro Eee gon Cpcar ion N CHARAC RARECTER MEMORY WITH ITS 
: VERIFY THAT EACH LOCATION WAS ABORESSED 

TEST 14 
© OG SE SE OE OE 96 SE Sb 06 SE OE aE SE A SE a SH EH HE SE SEE EH EE EAE RARER ERE RE 
tST14: 

1$: 

38: 

4§: 

MOV 
MO 
MOV 
CLR 

CLR 

<
 

SCOPE 

Here TSTNO 
atgtig next 

t.. RO Hiecbectrat pecistens WILL BE TESTED 

i rR OREG GERBER ERO nae SELECTED 
R2, SDORCSH : SELECT LOCATION IN CHARACTER MEMORY 

 OOGSEC foe ADORESS 
#10421,RS “UPDATE DATA 

; CONT INUE IF NOT DONE 

7 DET Pets wus 8 res ae 1b CPECII LOCATIONS WILL BE TESTED 

Hitt tic iSeLECT “AGTER gl feSteo 
BOQSEC, RY READ ADDRESS To. BE TESTE 
Re RY RE TED AND ReCETVED DATA THE SAME 

4 “CHARACTER MEMORY ADORESS ERROR 6s 

' ety ase WS BEST 
#10421,RS EXPECTED DA 
RD ; CONT INUE IF NOT BONE 

CHECK FOR ITERATIONS, LOOP 

iPORD EACH LOCATION IN SEQUENEE MEMORY ITH 17S 
SADORESS (OUPLICATED EVERY 4 BITS) 
;VERIFY THAT EACH LOCATION WAS ADDRESSED 

;_ TEST 15 
Pertti tii ttiiii titi ititi tte ttttttitiiii tii iiiiiiirersy 

tSTIS: MOV #15, TSTNO 
aTgT ig NEXT 

;CLEAR DATA TO BE LOADED 
816. ,RO i }ECORCINAL REGISTERS WILL BE TESTED 
Ro IRST ADORESS =0 
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174556 

174516 

174414 

174362 

LO3 
7 

CHARACTER ANO SEQUENCE MEMORY TESTS 

MOV #14,R3 ;SEQUENCE MEMORY WILL BE SELECTED 

1s: ROVE. «RA SRR RRES ELE Cea Ton TN SEQUENCE MEMORY 

OS PAGE 3 

NOV RS, BDOSEC sb pe 
INC R2 “UPDATE ALORESS 

8 , ; ADD 10421,RS UPDATE DATA 
DEC RO ;CONTINUE IF NOT DONE 

9 

’ CLR RS CLEAR EXPECTED DATA 
MOV #16. ,RO *16 (De HAL } LOCATIONS WILL BE TESTED 
CLR Re ‘FIRST LOCATION =0 
MOVB 814, @OQREG -SELECT SEQUENCE REGISTER 
MOVB R2. aDORCSH “SELECT APRESS TO BE TESTED 
MOV BOGSEC, RY "READ ADOKESS TO BE TESTEC 
CNP RS,R4 > ARE EXPECTED AND RECEIVED DATA THE SAME 
BEQ 3 -BR I . 
HLT 5 : SEQUENCE MEMORY AOORESS ERROR 

3S: SCOP! CHECK FOR LOOP ON CUREENT ADORESS 
INC Re >UPDATE ADORESS TO BE TESTED 
ADO #10421, RS ‘UPDATE EXPECTED DATA 
Dec RO ‘CONTINUE IF NOT DONE 

4g: SCOPE “CHECK FOR ITERATIONS, LOOP 

sCHARACTER MEMORY TEST 
"LOAD EACH LOCATION IN CHARACTER MEMORY WITH OOC000 
i VERIFY THAT EACH LOCATION IN CHARACTER MEMORY WAS 
8 

: TEST 16 
ttle fall tlt: lalalelaelaalellelaelaalaelalellellalelaleleelaebeeleieieeleieleeiseils 

my uailgaee 
MOV #000000, RS LOAD THE DATA INTO RS 
MOV #i6.,RO -SET COUNT FOR 16 
CLR Re s CLEAR GISTER POINTER 
MOV $10,R3 GET REGISTER IN RB 

#10. QOOREG i SELECT REGISTER 
1S: MOVB 2, aOGRCSH >SELECT CHARACTER DET REG 

MOV RS, @OQSEC LOAD THE DATA 
INC R2 > UPDATE POINTER 
DEC RO “ALL DONE YET? 
BNE 1S :BR IF NOT DONE 
MOV 816. ,RO : SET FOR Ig REGISTERS TO BE TESTED 
CLR R2 >ZERO REG POINTER 
MOVB 810, @DQREG >SELECT THE REGISTER 

2s: MOVB R2. a0QRCSH i SELECT THE CHARACTER DET REGISTER 
MOV BOQSEC, RY “READ THE DATA 
CMP RS,R4 *WAS IT LOADED CORRECTLY? 
BEQ 3s “BR IF DATA OK 

6 INCORRECT DATA REPORT ERROR 
3S: SCOPL *CHECK FOR FREEZE ON DATA 

INC R2 *UPOATE POINTER 
OEC RO *CHEACK FOR ALL DONE 
BNE 2$ ‘BR IF NOT DONE 



22-DEC-76 11:05 MACY11 27(1006) PAGE 38 
CHARACTER AND SEQUENCE MEMORY TESTS 16-DEC-76 13:23 

00S034 104400 

@
m
m
o
w
m
a
m
a
n
 

Pm
 

pi
ne

 
foe

s 
Om

e 
fe

m 
W
O
a
n
o
a
r
w
 

E
E
S
 

8 = Ww
) 

N“
N 

Om
a 

pa
ce

 
Fa
e 

Se
e 

fe
 

Gen
e 

Gen
e 

Ge
re
 
Pe
 

Pa
s 

Ha
ne

 
Ge
ce
 

Ha
d 

en
e 

Hu
d 

fra
se 

Pu
ad
 

Ga
me
 

Hu
nt
 

He
ad

 
Ge
ms
 
He
 

Gn
as
 

Ha
as
 
Pe
 

fa
s 

Ga
o 

Pa
w 

Pa
o 

o—
 

TA
SS
 R
A
R
E
R
 

OR 
SS 

E
O
N
S
 

P2
33
9 

SS
 
e
a
 

P
e
 

P
e
 

Po
d 

Pe
e 

H
e
 

Gr
ae

 
H
s
 

Ha
e 

He
e 

Hu
n 

Ho
us
 

Ha
e 

Fa
w 

Hu
e 

Pa
s 

P
w
 

fu
e 

Ho
me
 

TR
OM

IN
GR

ER
BR

VB
Sv

es
 

=B
 

Fle
 

Be
 

ma Ze
 

sf 22
00

 
da

se
 

=
 

£
o
O
 

s 
b S
e
t
 

i S
E
E
L
E
R
 

EE
R 

AR
RA

S 
R A

RS
 

R
O
C
E
O
O
C
O
R
 

#8
 

ea
 BR
R 

O—
* 

Fa
e 

Fa
e 

Da
e 

fe
e 

Fe
e 

Ge
e 

Pe
re

 
So
me
 

me
s 

Ge
ms
 

Pr
e 

He
ns
 

Po
me

 
Pe
 

fu
e 

fo
ns
 
Pu

n 
He

me
 
Hs
 

$e
 

Ha
s 

Ga
me
: 

S§
 

O
w
d
 

MOQ3 

4S: -SCOPE THIS TEST 

ae Bae ERT One iN CHARACTER MEMORY WITH 177777 
RIFY THaT T EACH LOCATION IN CHARACTER MEMORY WAS 

TEST 7 
rE b-5-bAadalatoh-trlalalaladabett-tal-t-t-bet-tellalahalatalabalalalalalalelalalalalabalalaialalalalahalalalaisleleleieislelalelelale 

B12% $ST17: MOV 
1216 NEXT 

001220 LocK 
8179777, RS ;LORD THE DATA INTO RS 
#16. ,RO jge Tc FOR i: 

; CLEAR R GISTER R INTER 

174264 0. SOGREG SELECT T Ore Reatcf ZR 
1S: , SOGRCSH ; PRP Een. DET REG 

) 

POINTER de 
. SET Foe ‘gee TO BE TESTED 

174232 0, AOGREG ; SEL SELECT THE REGIST 
2s: SH ; sen Te CHRAACTER DET REGISTER 

was IT at CORRECTLY? 

je TA REPORT ERROR 

3s: CHECK FOR FREEZE ON 
CHEACK FOR ALL DONE 

4g: BR BE et ie 

sCHARACTER MEMORY TEST 
iL oRD EACK LOCATION IN CHARACTER MEMORY WITH 12eS2S2 

FY THAT EACH OCATION IN CHARACTER MEMORY WAS 

TEST 20 
tht ldalat ch Srllailalalet-+-Sk-1-< 10+ Salelalallallalelalelaelaelallalelellalcaleelaeiaelaeielelaiieileiieile 

1 tsT20: stata ne 
lel fel, XT 
1220 

OKs ;,08D THE DATA INTO RS 

“CLEAR REGISTER POINTER 
i GET REGISTER IN R3 

174134 SOREG “SELECT THE REGISTER 
1S: R2, & oxCSH >SELECT THE CHARACTER DET REG 

RS, s0QSEC * LORD THe DATA 
* UPDATE POINTER 
"ALL DONE YET? 
:BR IF NOT DONE 
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l ~<2 000020 MOV #16.,RO :SEN FOR 1 REGISTERS TO BE TESTED Brite. & £2. Bee 
1874 ‘4 & 110277 174070 MO Re Q0QRCSH ie Bal DET REGISTER 
187% O& ./2 017704 174074 Nov SOGSEC, RA THE CORRECTLY? 

1s73 Be S08 Botcor fo eS | eo 
1878 OO x2 104006 HLT 6 re eet DATA REPORT ERROR 
1 Pie tal O4401 3S: SCOP1 "CHECK FOR FREEZE ON DATA 
1 INC R2 *UPDATE POINTER 
1881 005310 005300 DEC RO i CHEACK, F FOR ote DONE 
188g Dossie 001365 BNE 2s BR IE NO 
188 14 104400 4S: SCOPE "SCOPE THIS TEST 

1695 ;CHARACTER MEMORY TEST 
1896 LORD EACH LOCATION IN CHARACTER MEMORY WITH S2S25 
1887 “VERIFY THAT EACH LOCATION IN CHARACTER MEMORY WAS 
18°98 “LOADED WITH S2S2S 
1839 
1890 TEST 21 
1891 WeTTETIT IT TT TT Tit it Ti ett tii titi tit ttt 

1692 005316 012737 oD0021 oo1226 tsT21: MOV #21, TSTNO 
1893 012737 OOSH46 001216 MOV eTSt22 NEXT 
189% OCS332 012737 OOSH16 001220 MOV #23 LOCK 
1895 OCS340 012705 0S2S25 MOV se2toe RS sLOAD THE DATA INTO RS 
1896 012700 0000c0 MOV #16. ,RO *SET COUNT FOR 16 
1897 oo0so0e2 CLR R2 “CLEAR REGISTER POINTFR 
1898 O& 42 012703 ooD0010 MOV #10,R3 ;GET REGISTER IN R3 
1899 112777 000010 174004 MOVB 810, aOQREG ‘SELECT THE REGISTER 
1900 OF<364 110277 173772 1$: MOVB = R2, @OORCSH >SELECT THE CHARACTER DET REG 
130 O 370 010577 173776 MOV RS, @OQSEC > LOAD THe DATA 
I O 374 006202 INC R2 ; UPDATE HE _POINTER 
1903 0376 005300 OEC RO Poe YET? 
1904 ¢ °O 1371 BNE 1S 168 TE T DONE 
195 0 2 012700 000020 MOV #16.,RO T Fone 16 REGISTERS TO BE TESTED 
1908 O +6 O0SO02 CLR Re >7ERO REG POINTER 
1917 O 4.0 112777 000010 173752 MOVB 810, aDQREG *SELECT THE REGISTER 
168 C 416 110277 173740 2s: MOVB = R2. @OORCSH >SELECT THE TER DET REGISTER 
1909 6 "2 O17704 173744 MOV BOQSEC, RY iREA THE DATA 
1910 6 .6 CMP RS, RY : Was IT LOADED CORRECTLY? 
1911 C 430 OOL4OL BEG 3$ OR JE TA OK 
1912 " -32 104006 HL 6 ; CT DATA REPORT ERROR 
1913 434 104401 3s SCOP “CHECK FOR FREEZE ON DATA 
1914 0 4% O0sed2 INC R2 -UPDATE POINTER 
1915 0 + 0-300 DEC RO >CHEACK FOR ALL DONE 
1916 Ous44 1365 BNE 2s BR IF NOT DONE 
1317 104400 4S: SCOPE >SCOPE THIS TEST 

191 NCE MEMORY TEST 
1 iP EACH LOCATION IN SEQUENCE MEMORY WITH OOOOCO 
1921 ;VERIFY THAT EACH LOCATION IN SEQUENCE MEMORY WAS 
1922 "LOADED WITH OO0000 
1923 
1924 ; TEST 22 
1325 WTTITITTTITT TTT TIT Pe TT Tir iiii rit 

1926 00S44 012737 o00022 o01226 tsT22: MOV #22, 1STNO 
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OOS4YSH 012737 005576 001216 MOV #TST23, NEXT 

70 6 On ooleed Nov Saag Rs OAD THE DATA INTO RS ce ee ’ ° 

ra} Big es H000eo MOV a16., ‘eet COUN] FOR 16 
HOSSOL bOSp08 CLR Ro : CLEAR REGISTER POINTER 
e502 Ol 000014 MOV 814,83 GET REGISTER IN R3 
005506 112777 OOO014Y 173654 MOVB 814 QDOREG SELECT THE REGISTER 

4 iI 173642 1S: MOV Re, SOORCSH ; SELECT ACTER DET REG 
173646 MOV  DOOSEC -L 

INC R2 [UPDATE THE <« .ATER 
DEC RO : Vou 

IE 1 BNE 1$ BR IF NOT DONE 
I o00020 MOV #16. ,RO ‘SET FOR 16 REGISTERS TO BE TESTED 

aa Se inary He ll 000014 173622 MOVB #14. @DQREG : SELECT GISTER 
OOS5N6 110277 173610 2s: MOVB _- Re, @DORCSH ‘SELECT THE CHARACTER DET REGISTER 
00555¢ 173614 MOV QOOSEC, RY READ THE ome 
esas: CMP RS,R4 : ITL CORRECTLY? 
00SS5D 001401 BEQ 3$ ‘BR IF DATA OK 
O0SSh2 104007 HLT 7 : CT DATA REPORT ERROR 
005564 104401 3S: SCOPL “CHECK FOR FREEZE ON DATA 
O0SSB6 O0S202 INC R2 “UPDATE POINTER 
005570 005300 OEC RO *CHEACK FOR ALL DONE 
005572 001365 BNE 2s *BR IF NOT DONE 
005574 104400 4S: SCOPE te THIS TEST 

iB E ERT OR IN NCE MEMORY WITH 177777 
i eR LEY ih ae re Nea ESACIN SCE MEMORY WAS 
“LOADED WITH 177777 

; TEST 23 
° 36-3 36-35 36-25 M6 ME HE AEE SE AE 0 A aa a 0 0 0 aS 00 0 a a a a a a a a aE 

005576 012737 000023 o01226 ftST23: MoV #23, TSTNO 
005504 012737 005726 001216 MOV aTSto4 NEXT 
OC612 012737 005676 001220 MOV 82$, LOCK 
Sorbet O1e70s 177777 MOV 1133599 RS LOAD THE DATA INTO RS 

OC oS os ooones CR aaa a bea Re CTER POINTER 
005632 Nyegre 000014 MOV 814,R3 ieeE A Re eteR IN R3 
O63 112777 000014 173524 MOVB 814 a0QREG i SELECT REGISTER 
OC ot4 410277 173512 1S: MOVB Re, AOGRCSH : SELECT CHARACTER DET REG 
00650 010577 173516 MOV RS, aOCSEC LOAD DATA 
oo “HM O0Se02 INC R2 : UPDATE POINTER 

36 005300 DEC RO “ALL DONE YET? 
oo 001371 BNE “BR IF NOT 
90 912700 000020 MOV #16.,RO SET FOR Ig REGISTERS TO BE TESTED 

CLR Re : ZERO REG POINTER 
pus670 11 000014 173472 MOVB 814. BOQREG j SELECT THE REGIS 

es 173460 2s: MOVE SOQRCSH : SELECT CHARACTER DET REGISTER 
7704 173464 MOV SOQSEC, RY RESO TUE DATA 

eee CMP RS, RY ‘WAS IT  ONDED CORRECTLY? 
005710 001401 BEQ 38 ‘BR IF DATA OK 
005712 104007 HLT 7 INCORRECT DATA REPORT ERROR 
005714 104401 3S: SCOP! “CHECK FOR FREEZE ON DATA 
005716 OddSede INC R2 ‘UPDATE POINTER 
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00s7e0 005300 DEC RO ;CHEACK FOR ALL DONE 
00S722 001365 BNE es ;BR IF NOT DONE 
o0s7e4 104400 4§: SCOPE ;SCOPE THIS TEST 

;SEQUENCE MEMORY TEST 
sLORD EACH LOCATION IN SEQUENCE MEMORY WITH l2eSeSe 
“VERIFY THAT EACH LOCATION IN SEQUENCE MEMORY WAS 
sLOQDED WITH 12eSeSe 

; TEST & 
© 95-96-3636 0-96 AE 0-36 SE 0 AE AE 0 SE 9 A 4 9 0 A a 0 a a a A a a a SEE 

S
S
A
A
 

SA
S 

ES
RA

GS
 

00572 012737 900024 O0le2 tSTe4: MOV sed TSTNO 
OnS734 012737 OO60SE 001216 NOV eTSt2S NEXT 
0.'S742 018737 006026 001220 MOV 825, LOCK 
05750 Ol 125252 MOV #126252 ,R5 sLOAD THE DATA INTO RS 

012700 o00020 MOV 816. ,RO SET COUNT FOR 16 

3000 gOS 00014 Ce Rey kg LEAR RET Rae 
2001 O765 110777 OOO014 173374 MOVB 814 sDQPEG - SELECT REGISTER 
ons on7m \10¢77 173362 1S: MOVB = R2, aDQRCSH : SELECT CHARACTER DET REG 

4 173365 MOV RS’ OQSEC "LOAD THE DATA 
2004 O06004 Orscte Inc Re ; UPOATE THE POINTER 

2006 ents ciel BNE 1$ *Bx IF iT 
2007 Oedle 012700 oo0020 HOV #16. ,RO “SET FOR 16 Re GISTERS TO BE TESTED 

Ere 0.6020 : 12777 000014 173342 MOVB 814, aDQREG eer THE REGISTER 

Te a ne ari ll 
oois SEONG 001401 Gro tae swAS IT LOR OK CORRECTLY” 
2014 O%SO42 104007 HLT ? : INCORRECT DATA REPORT ERROR 
2015 Oo 194401 3S: SCOP1 CHECK FOR FREEZE ON DATA 

ote ee Boesan ine RB OOOO Oe Done 
2018 O060S2 001365 BNE 2s *BR IF NOT DONE 
2019 006054 104400 4g; SCOPE ‘SCOPE THIS TEST 

ns : - SEQUENCE MEMORY TEST 
2022 ‘LOAD EACH LOCATION IN SEQUENCE MEMORY WITH S2S25 
2023 ‘VERIFY THAT EACH LOCATION IN SEQUENCE MEMORY WAS 
eo sLOADED WITH S2eS2S 

2026 ; TEST 25 
ish 005056 012737 900025 001226 FLT alata htt aeelllalaleeeillllaleeeeelleelehiaieaa 

2029 006064 012737 O06e06 001216 “MOV 875126, NEXT 
2030 006078 big737 006156 001220 MOV 82S, LOCK 
2031 O61 12705 052525 MOV #52605 RS LORD THE DATA INTO RS 

Se ees Bisons CUR #16. ,RO Oot eoeR POINTER 
20¢@ OCS112 O1 000014 MOV #14. R3 ‘GET REGISTER IN R3 
2035 006116 ead OO0014 173244 MOVB 814! aDQREG ‘SELECT THE REGISTER 
203% O061e4 110277 173232 1S: MOVB -R2, eOGRCSH :SELECT THE CHARACTER DET REG 
2037 006130 010577 173236 MOV RS, JDQSEC ‘LOAD THE DATA 
2038 006134 O0S202 INC UPDATE THE POINTER 
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CHARACTER AND SEQUENCE MEMORY TESTS 

4§: 

Bre Bet PONS Bone 
MOV 816. ,RO ;SET SET FOR ig REGISTERS TO BE TESTED 
CLR R2 ; ZERO 

CT REG 
VB CSH fat 1 Te GoenacTER DET REGISTER vB BRARORCS 

LOROED CORRECTLY? 

1 P eae heer can 
1 FREEZE ON DATA 

OR Pe RUPE 
SCOPE iB ope THIS OTST 

;RECEIVER CONTROL REGISTER MASTER CLEAR TEST 
;SET ALL REA WADE BITS IN RECEIVER CONTROL REGISTER 

ERIFY THAT RECE VERIFY THA RECEIVER CONTROL WAS CLEARED 

TEST 26 
Pieri ietiittittiittiitiiitiittiititittiiitiittiteriees! 
tST26: MOV TNO 

BY ine en x a res 
MOV sgigP R3 BUS ADORESS OF 

RECEIVER CONTROL REGISTER 

Rive elevate RIDE Beate nentSAER 
BIS tits, @O@SEC 

: VER 
MOV QOORCSR, RY *(RY)ZACTUAL 170372 IN 

* RECEIVER CoaTROL REGISTER 
BEQ 1S BR IF ALL OK 
HLT “PRIMARY REGISTER MASTER CLEAR ERROR 

1S: SCOPE 

RECEIVER CONTROL REGISTER MASTER CLEAR TEST 
SET ALL Ae READ/WRITE BITS IN RECEIVER CONTROL REGISTER 

: VERIFY MRS UT RECEIVER CONTROL WAS CLEARED 

TEST 27 
WTUTTTTTT TTT TTT TT Te TTT Titi iii iii iii tii ttt tre rt 

5127: MOV 827, TSTNO 
MOV NEXT 
MOV 8340 =LOCK OUT INTERRUPTS 
MOV DARCSR, R3 BUS ADORESS OF 

; RECEIVER CONTROL REGISTER 
MOV #07400, 2OGRCSR “LOAD RECEIVER CONTROL REGISTER 
MOVB 812, 00REG - SELECT HISCELL ANE OUS REGISTER 
BIS ers, aDQSEC “ISSUE MASTER CLEAR 
CLR : (RS )=EXPECTED O7400 IN 

“RECEIVER CONTROL REGISTER, 0 
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2095 006344 017704 173010 MOV QOO@RCSR, RY (R4)SACTUAL O7400_IN 
2096 "RECEIVER CONTROL REGISTER 
2097 0063SD 001401 BEQ 1s BR IF ALL OK. 
2098 006352 «104000 HLT “PRIMARY REGISTER MASTER CLEAR ERROR 
e033 0063S4 104400 1S: SCOPE 

10 ASET CONTR TION IS INSTALLED 
Sine i TESPPaG WILL BE eee RETED 

2104 006356 032737 010000 O01S10 CHKBAI: BIT SBABIT, DASTAT 
2105 006364 001436 BEQ TST31 

sia 
2108 - TRANSMITTER CONTROL REGISTER MASTER CLEAR TEST 
2103 SET ALL READ/WRITE BITS IN TRANSMITTER CONTROL REGISTER 

elit oe meee TRENCRITTER CONTROL WAS CLEARED 

2113 TEST 30 
e114 jAENAASSSEOESSEEEASEAEAEEESERAAASEEEEETITELECHAEAAEEENENSEEEE RRKKEA 

5115 006366 012737 000030 001226 {tST30: MOV e207 

sits 006 ot ve Oe BOY He Bg NEXT OCK NTERRUPTS 
2118 oes Wie poe MOV ba TesR RS i bus apbrede OF 
2119 TRANSMITTER CONTROL REGISTER 
2120 006414 012777 101772 172742 MOV #101772, SO@TCSR "LOAD TRANSMITTER CONTROL REGISTER 
2121 O06422 112777 OOOOl2 172740 MOVB 812, aDQREG *SELECT MISCE OUS REGISTER 
Clee 006430 052777 OO0040 172734 BIS sgrts, aOQSEC *1 MASTER 
2123 006436 OOSO0S CLR RS > (RS) CTED 101772 IN 
2124 TRANSMITTER CONTROL REGISTER, 0 
2125 OOG44O 017704 172720 MOV QOQTCSR, RY >(RY)SACTUAL 101772 IN 
2126 “TRANSMITTER CONTROL REGISTER 
2127 OO6444 042704 100000 BIC #100000, R4 : 100000 OFF UNWANTED BITS. 
2128 O064SO Oe0SO4 CMP RS,R4 > EXPECTED=ACTUAL” 
e163 006452 001401 BEQ 1S -BR IF ALL OK. 
2130 O064S4 104000 HLT “PRIMARY REGISTER MASTER CLEAR ERROR 
2131 O064S6 104400 1S: SCOPE 
else 006460 00043S CHKBA2: BR TST32 

2134 SIF DATASET CONTROL OPTION IS NOT INSTALLED 
2135 “TEST 31 WILL BE EXECUTED 

sie 
1 TR ITTER CONT I TER CLEAR TEST 

513 ake feoMITe Bits ine Re RE CONTROL REGISTER 
2140 eur MASTER CLEAR 
gla ‘VERIFY THAT TRANSMITTER CONTROL WAS CLEARED 

2143 ; TEST 31 
2144 PSTTTETT OTT TT TTT TT eT eT Tee ee ter titi i ite tri iit tit tte 

3145 006462 012737 000031 001226 +ST31: MOV #31, TSTNO 
314g 006470 012737 006SS4 og1216 MOV TSTSB NEXT 
2147 O06476 012737 OO0340 177776 MOV ;LOCK OUT INTERRUPTS 
2148 006504 013703 001364 MOV boTCeR RB >BUS ADORESS OF 
2149 “TRANSMITTER CONTROL REGISTER 
2150 006510 012777 101772 172646 MOV 8101772, ADQTCSR ‘LOAD TRANSMITTER CONTROL REGISTER 
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1 GUL UTD BRE Re 
els3 
2ls4 
134 006S3S4 017704 1726e4 

1 ON 001400 

$188 Oke Goon 153 Goeee ONG! 
el61 O06SSe 104400 
elbe 
2163 
2164 
elés 
2lbb 
2167 

ate 
el 006554 012737 OO00032 O0lectb 
2171 OO06S62 012737 OO6S46 OOlel6b 
2172 006570 Ole737 OOO34O 177776 
oir 006576 013703 001366 

e175 haar Ole777 107777 17eSS6 
e176 OO66! 112777 OO0O0Ole’ 172S5Se 
2177 006616 052777 QOOOYO 172546 

e17g Goce boso0s 
5180 006625 O17704 172534 

elBe OO0B632 O4e704 060000 
gis 006636 f 

Ss Bees one 
2186 OOGEY4 104400 
oie? 

188 
2190 
e191 
219e 

2133 
2195S 006646 012737 000033 001226 
e1% QOO6ESH 0127 006742 OOlel6b 
2197 Obbbe 0127 000340 177776 
e198 006670 012703 o00011 

54a 006674 110377 172470 

cou 700 (Ol 77777 ~=—172464 
5ohs poe 112777 A012 172454 
2ec0O4 (06714 777 QOOOYO 172450 
2ec0S 006722 110377 172442 
ec0& 006726 005005 

11:05 
FOY 

PAGE 44 
VERIFICATION OF MASTER CLEAR LOGIC 

vB os 
Bis sATte songeEC 
CLR RS 

MOV QOQTCSR, RY 

BIC #1400, R4 
CMP RS,R4 
BEQ 1S 
HL 

18: SCOPE 

ie WReRERLAD Abe US REGISTER 

: (RS) EXPECTED RONTROL REGISTER, 0 

eben (re theres 
NOD. OFF UReANTED BITS. 
tae REGISTER MASTER CLEAR ERROR 

;ERROR REGISTER MASTER CLEAR TEST 
ALL REAO/WRITE BITS IN ERROR REGISTER 

5-5 + faalait-Sialalaal tll 1+ Sallallallalaeleelallalalalaleleelallalalaleleleeiellelaleleeleeiailaliela 

SET 
ISSUE MASTER CLEAR 
*VERIFY THAT ERROR WAS CLEARED 

TEST 32 

ST32: MOV STNO 
MOV 432458 NEXT 
MOV 8390, PS 
MOV Daerah R3 

EAR TEST 
IN SYNC REGISTER 

;LOCK OUT INTERRUPTS 

oes Par ae ere 
MISCELLANEOUS REGISTER 

etc CLEAR 

'PRIMARY REGISTER MASTER CLEAR ERROR 

irri irri tri iti iti it tii tiiiititittiiitititiriitiii teri cers g 

CMP RS, RY 
BE 1 
HL 

1S: SCOPE 

GISTER Sa PEC Ba ite Br 
TISSUE MASTER CLEAR 
VERIFY THAT SYNC WAS CLEARED 

TEST 33 

tST33: MOV 833, TSTNO 
MOV aTSt34 NEXT 
MOV 8340, PS 
MOV 111,83 

MOVB R3, OOREG 

MOV 8177777 sOQ@SEC 
MOVB 812, aDQREG 
BIS s81tS aDQSEC 
MOVB  R3, @DOREG 
CLR RS’ 

;LOCK OUT SO ERR TC ONDAR 

Sore, RTO Be BE EStED 

ome Whe AECISTER REGISTER 
ISSUE MASTER CLEAR 
SELECT SYNC SECONDARY REGISTER 
; (RS)SEXPECTED 177777 IN 
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2207 >SYNC REGISTER, O 
2208 006730 017704 172436 MOV QOQSEC, RY :(RY)SACTUAL 177777 IN 
2209 i SYNC REGISTER 
2210 006734 001401 BEQ 18 -BR IF ALL OK. 
2211 006736 104000 HLT SECONDARY REGISTER MASTER CLEAR ERROR 
gels 006740 104400 1S: SCOPE 

2214 :MISCELLANEROUS REGISTER MASTER CLEAR TEST 
2215S -SET ALL READ /HATTE BITS IN MISCELLANEROUS REGISTER 
2216 -ISSUE MASTER CLEAR 
gel? VERIFY THAT MISCELLANEAOUS WAS CLEARED 

2219 TEST 34 
e220 jRAAUREEORRESEEESEELUSSEEAHERSAAEEEEEEEETEEEERRNSOAAREREERANEEEEEH 

5551 O08742 012737 000034 O0122 {tST34: MOV TNO 
2222 006750 012737 007036 001216 MOV teKeBL, NEXT 
2223 00675 012737 O00340 177776 MOV ;LOCK OUT_INTERRUPTS 
2224 006764 012703 O000l2 MOV we On ;GET ADORESS OF SECONDARY 

oe 005770 110377 172374 MOVE = R3, ADOREG ; REGISTER Reg ESTED 
2227 , iSFtGnonety REGIST TER 
2228 006774 012777 007717 172370 0717 7IQSEC “LOAD MISCELLANEROUS REGISTER 
2229 112777 O0O00le 172360 MOVB 2 aOREG >SELECT MISCELLANEOUS REGISTER 
3230 007010 172354 BIS sdete QOQSEC “ISSUE MASTER CLEAR 
2231 007016 110377 172346 MOVB RS. SOQREG >SELECT MISC BNE GOUS SECONDARY REGISTER 
2e32e 007022 CLR RS’ * (RS) SEXPEC 7 IN 
2233 ; MISCELL ANEAOUS "REGISTER, 0 
2234 007024 017704 172342 MOV QOQSEC, RY > (RY)SACTUAL 7717 IN 
2235 *MISCELLANEROUS REGISTER 
223% 007030 001401 BEQ 1$ -BR IF ALL OK. 
2237 007032 104000 HLT SECONDARY REGISTER MASTER CLEAR ERROR 
e238 007034 104400 1S: SCOPE 

2240 -IF BCC OPTION IS INSTALLED 
eeu ‘TEST 35 WILL BE EXECUTED 

2243 007036 032737 002000 001510 CHKABL: BIT #ABBIT, DQSTAT 
2244 007044 001436 BEQ EOP 

cou Bx -BCC POLYNOMIAL REGISTER MASTER CLEAR TEST 
2247 “SET ALL READ/WRITE BITS IN BCC POLYNOMIAL REGISTER 
2248 “ISSUE MASTER CLEAR 
2249 *VERIFY THAT BCC POLYNOMIAL WAS CLEARED 

aa TEST 35 
2eeSe WTUTTTTISITIT TTI TTT Te tT TT Tir ret iti ttte ti ttt tt te! 

2263 OO70%6 012737 000035 001226 tST3S: MOV 83S, TSTNO 
2254 007054 012737 007142 001216 MOV #. EOP NEXT 
2255 007062 012737 OOO340 177776 MOV $340, Ps sLOCK OUT INTERRUPTS 
2256 007070 012703 000017 MOV 817,R3 *GET ADORESS OF SECONDARY 
2257 ;REGISTER TO BE TESTED 
2258 007074 110377 172270 MOVB R39, 2DOREG SELECT CEREG 
2259 ECONOARY REGISTER 
2260 007100 012777 177777 172264 MOV #177777, QOQSEC COA BCC POL POLYNOMIAL REGISTER 
2261 007106 112777 000012 172°S4 MOVE =. ale re "SELECT MISCELLANEOUS REGISTER 
2eb2 007114 052777 OO004O 172250 BIS sBItS, JOGSEC TISSUE MASTER CLEAR 
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VERIFICATION CF MASTER CLEAR LOGIC 

HO4 

R3, JOQREG 
RS 

@DOSEC, RY 

1§ 

;SELECT BCC POLYNOMIAL SECONDARY REGISTER 
:(RS)SEXPECTED 177777_IN 
:BCC POL NATAL REGISTER, O 
:(RY)SACTUAL 177777 IN 
sBCC POLYNORIAL REGISTER 
:BR IF ALL OK. 
SECONDARY REGISTER MASTER CLEAR ERROR 
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2271 
OF PASS e27e Asi 

i TE PRS. COU 
CHECK FOR extr 0 ACT-11 

ere RESTART TEST 

ro 007142 001234 -EOP: CLR TERR ;CLEAR LAST ERROR PC 
5574 007 146 Beepae 001312 CLR ERRF LG ‘CLEAR ERROR FLAG 
2280 0071Se 00Se37 001230 INC PASCNT UPDATE PASS COUNT 
2281 007156 104402 TYPE 
goes 007 168 011375 MEPASS 

1 1044 TYPE 
e284 007164 011553 MCSRX 
ee8S 007166 104411 CNVRT 

Se aie Wie ce 
2°88 Borie 11561 MVECX 
2289 007176 104411 CNVRT 
2290 007200 007306 XVEC 
2291 OO07e02 104402 TYPE 
eed? 007204 011567 MPASSX 
2e33 007206 10411 CNVRT 
2eM 007210 007314 XPASS 
ees O07el2 10440e TYPE 
22% 007214 011600 MERRX 
2237 OO7el6 104411 CNVRT Bh HSS Biss er 1 001230 1717Se MOV PASCNT, @LIGHTS ;DISPLAY PASS COUNT 
2300 007e30 005337 001276 DEC SAVNUM 

cae bores Tee 001SO4 001276 HOV DONU, SAVNUM 
2303 er 61 1 codd4e MOV asic Ri ;CHECK FOR ACT-11 OR DOP 
2304 007eSO 001405 BEQ RESTRT IF NOT, CONTINUE TESTING 
2305 O007eS2 000005 RESET 
2306 O007eSH LOGICAL: 
2307 0072eS4 004711 JSR PC,(R1) 
2308 0072eS6 Od00e40 NOP 
2309 007260 O000e40 NOP 
2310 OO072b2 000240 NOP 
31 4 JON4]4 RESTRT: CKSWR 
31 ch 0127 002eS4 001214 MOV #TST1,RETURN 

2313 007274 000137 O02eS4 JMP TSTl 
2314 007300 000001 XCSR: 1 
31 oe 002 BYTE 6,e 
31 001 DORCSR 

2317 000001 XVEC: 1 
2318 007310 003 002 -BYTE 3,2 
2319 007312 001350 DORVEC 
23e0 14 000001 XPASS: 1 
2321 16 006 ode -BYTE 6,2 
232 001230 PASCNT 
2323 007322 00000) XERR: 1 
230% 007324 006 002 .BYTE 6,2 
2325 007326 O00ie3e ERRCNT 
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2327 ;SCOPE LOOP ANO INTERATION HANDLER 

2329 007330 104414 .SCOPE: CKSWR 
2330 007332 032777 O4O0000 171640 BIT #BIT14, ISR 
e331 1407 TTST: BEQ 1$ 
2 32 BR 3$ 

2333 105777 171634 TSTB = 9TKCSR 
2334 007380 100027 BPL 3$ 
2335 007352 017700 171630 OV STKOBR, RO 

ee foes OO4000 1716le 1S: BIT 8SW11,SWR 
2338 007365 001006 BNE 2s 
23339 007370 005237 001224 INC LPCNT 
2340 007374 023737 001224 oa0l222 CMP LPCNT, ICOUNT 
2341 OO7402 O010l2 BNE 3S 
22 OO7404 105037 001312 2s: CLRB = ERRFLG 
2343 007410 005037 001224 CLR LPCNT 
2344 007414 o1 002000 001222 MOV #2000 ICOUNT 

007422 (O01 OOi2ei6 O012e14 MOV NEXT RETURN 
2346 007430 013716 001214 3s: MOV RETURN, (SP) 
2347 OO7434 000002 RTI 
2348 007436 001407 BRW: 1407 
oat3 OO7440 00043e BRX: 432 

2351 CHECK FOR FREEZE ON CURRENT DATA 

2353 OO7442 104414 .SCOP1: CKSWR 
2354 OO7444 032777 001000 171526 BIT 8SWO9, ASR 
2355 O074S2 001402 BEQ 1$ 
2356 OO74S4 013716 001220 MOV LOCK, (SP) 
gar 007460 000002 18: RTI 

2359 s TELETYPE OUTPUT ROUTINE 

2361 OO7462 O10S46 .TYPE: MOV RS, -(SP) 
2362 OO7464 01760S 000002 MOV a2tsp) Rs 
2363 007470 062766 000002 ox00002 ROD #2, 2(SP) 
2364 007476 005737 O111S2 1S: TST aekOSi 
2365 007572 001004 BNE 300$ 
30h OO7SU4 030777 O10000 171466 BIT 8SW12, ISWR 
2367 007512 O00i0e4 BNE 3$ 
2368 007514 105715 3008: TSTB (RS) 
2369 007516 1073014 BPL 2s 
2370 007520 105777 171464 TSTB aTPCSR 
2371 007524 j00,75 BPL 4 
e37e ~4007%.% G1 000015 1714S6 MOV 81S. aTPOBR 
2373 007534 105777 1714S0 TSTa = aTPCSR 
2374 007540 100375 BPL 4 
537 tear 0 090012 171442 MOV #12, aTPDBR 

105777, 171434 2s: TSTB 3s: ATPCSR 
2377 0075S4 100375 BPL 2 

77 171430 MOVB  (RS)+, aTPOBR 
BNE 1$ 

I 3S: MOV (SP)+,RS 
2381 007566 000002 RTI 
2382 
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g383 sASCII STRING INPUT ROUTINE 

2: S 007570 01034 INSTR: MOV R3,-(SP) 
5 pi MOV R4'-(SP) 

1 000004 007612 MOV aytse). .MsG 
> 8 oo000d2 000004 ADD #2, 4(SP) 

B2 Bet REY OF 
2391 007614 012704 O11744 MOV 8 INGUF RY 

0 V 87 Re 
1 171354 18: TSTB. 3s @TKC 
1 BPL 1§ 

239 007632 117714 171350 MOVB  ATKDBR, (RY) 
23% 007636 142714 000200 BICB 8200, (RY) 
2397 14e? 000025 CMPB (RY), 825 “IS IT <t@ 

538 OOS 011332 PYRE, NCRE 
e400 007654 bores BR INST} 
2401 007655 122427 000015 200$: CMPB (RY)+.8iS 

0014 BEQ INSTRE 
1 171316 171320 MOVB TKDBR, aTPDBR 
1 171312 2s TSTB = ATPCSR 

2405 OO767% 100375 BPL 2s 
e406 005303 DEC R3 
2407 007702 001350 BNE 18 
2408 007704 O00402 BR  INSTG 
2409 007706 O10346 -INSTE: MOV R3, -(SP) 
2410 007710 O04 MOV RY, -(SP) 
e411 oOo77l2 104402 -INSTG: TYPE 
atts 007714 011326 MOM 
2413 007716 005737 0111Se TST a#ROSW 
e414 007722 001402 BEQ 400 
2415 0077e% 104402 011332 TYPE , MCRLF 
Ett 007730 gore? 400$: BR INSTI 
e417 007732 012604 INSTR2: MOV (SP}4,R4 
2418 007734 012603 MOV (SP)4)R3 
e413 007736 000002 RTI 

21 sCONVERT ASCII STRING TO OCTAL 

555 007740 O10S46 .PARAM: MOV RS, -(SP) 
2424 007742 O10446 MOV RY’ -(SP) 

007744 OO! oco004 MOV 4(SP), 
ete! i pigias MOV (R5)4,LOLIM 

10146 V (R54) HILIM 
2428 007760 012537 010150 MOV (RS) +, DEVAOR 
Fa il 10152 nove (RS )4, OBITS 

3 i me ‘3 V RS, 4(SP) 
2432 010000 006.05 PARAML: CLR RS 
2433 O10 012704 011744 MOV #INQUF RY 

HW 10% 714 0001S CMPB «IS. (RO) 
3% 01001 14 BEQ PARERR 

243% 0100149 121407 000060 1S CMPB sé (R4) , #60 
2437 010000 O0c4IS BLT  § PARERR 
2438 010022 121427 000067 CMPB ss (RH) , 867 
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003012 BGT PARERR 
142714 000060 BICB #60, (RY) 
1S240S BI (R454. RS 

2714 900015 CMP #15. (R4) 
1414 BEQ LImtts 

ASL RS 
006305 ASL RS 
Or 305 ASL RS 
O 760 BR 1§ 
122714 000015 PARERR: CMPB = «#1S._ (RY) 
001003 BNE 120$ 

011152 TST JERDSW 
001023 BNE PARTI 
104404 120$:  INSTER 
000742 8R PARAM! 

TEST TO SEE IF NUMBER IS WITHIN LIMITS 

020537 010146 LIMITS: CMP RS HILIM 
10136S BHI 
020537 O10144 CMP RS, LOLIM 
103762 BLO PARERR 
133705 010152 BITB LOBITS,RS 
001357 BNE PARERR 

STORE NUMBER AT SPECIFIED ADDRESS 

013704 010150 MOV DEVAOR, R4 
010S24 1S: MOV RS, (RYS+ 
062705 000002 ADO 82.RS 
105337 010153 DECB  ADRCNT 
001372 BNE 1S 
Bicea PARTI: MOV (SP)+,R4 

1 MOV (SP)+'RS 
oo0d0de2 RTI 
000000 LOLIM: 0 
000000 HILIM: O 
000000 DEVADR: 0 
000000 LOBITS: 0 
010153 RORCNT=LOBITS+1 

SAVE PC OF TEST THAT FAILED AND RO-RS 

016637 OO0O04 001274 .SAVOS: MOV 4(SP), SAVPC 

;SAVE RO-RS 

010537 001270 SVOS: MOV RS, SAVRS 
010437 001266 MOV RY; SAVRY 
b10337 001264 MOV R3, SAVR3 
10237 001262 MOV R2, SAVRe 

Bibae, BEL my Raced 9 

000002 RTI 

;RESTORE RO-RS 

;I1S FIRST CHARACTER A <CR> 

;IS CKSWR ROUTINE BEING USED 
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GENERAL UTILITIES (TYPE OUT, ERROR, SCOPE,ETC.?} 

V ($P)+, Rd 
MOV (SP)+,R3 
MOV (SP)+,R1 
MOV (SP)+,RO 
RTI 

WROCNT: O 
CHRCNT: O 
SPACNT=CHRCNT+1 
BINWRO: O 

; TRAP DISPATCH cat ae 
ARGUMENT OF TRAP IS E 
i R60 USER. BR oe eau (a OBTAIN POINTER 

.TRPSR: MOV (SP). -(SP GET PC OF RETURN 

OV we) iP OF TRAP 
TRPOK: ASL (SP) ’ : TIELY TRAP ARG BY 2 

BIC #177001, (SP) a UNWANTED BITS 
800 8. TRETAR, (SP) ;POINTER 10 SUPROUT INE ADDRESS 

JMP step) 60 TO oR ouTt Ne 

ERROR HANDLER 

-HLT:  CKSWR 

XBX: BIT #SH13, SHR 
BNE HAL 
CNP (SP) LSTERR 
BEQ 1$ 
MOV t8p) LSTERR 
CLRB  —- ERRFLG 

1§: SAVOS 
MOV (SP) RS 
SUB 82, RS 
MOV (RS), R4 
ASL RY 
ADD (RS), RY 
A RY 
B 8177001 

MOV (R4)4 DATAHO 
V (R4) DATABP 

TSTB ss ERRFL 
BEQ TYPMSG 
TST DATABP 
Be TYPDAT 

TYPMSG: TYPE 
MTSTN 
CNVRT 
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13:23 GENERAL UTILITIES (TYPE OUT,ERROR, SCOPE ,ETC.) 

010736 

010750 

011070 

011056 

00131e 

170170 

170160 

001214 

o000e4 

000024 

XTSTN 
TYPE 
MERRPC 
CNVRT 
ERTABO 
TYPE 

ca @-1 ERRFLG 
TST ERRMSG 
BEQ WRKO. FM 
TYPE 

ERRMSG: O 
WRKO.FM: 

TST DATAHD 
BEQ TYPDAT 
TYPE 

DATAHD: O 
TYPOAT: TST DATABP 

BEQ RESREG 
CONVRT 

DATABP: O 
RESREG: RESOS 
HALTS: TST aSWR 

EXITER 

MOV 2(SP),RO 
HALT 
POPRO 

EXITER: CKSWR 
INC ERRCNT 
BIT ; 
BNE 1S 
BIT #SW10, SSWR 
BEQ 2s 
MOV NEXT. RETURN 

13: MOV aSTACK, SP 
IMP RETURN 

es: RTI 
ERTABO: 1 

.BYTE 6,2 
SAVPC 

XTSTN: 1 
.BYTE 3,2 

.PFAIL: 

RESTAR: 

TSTNO 
sENTER HERE ON POWER FAILURE 

MOV BRESTART, 24 ;SET_UP FOR POWER UP TRAP 
HALT sHALT ON POWER DOWN NORMAL 

sPROCESSOR WILL TRAP HERE WHEN POWER IS RESTORED 

MOV &.PFAIL,24 ;SET UP FOR POWER FAILURE 
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Ber sn 012006 
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001375 
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104413 
000177 170050 
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COS 
GENERAL UTILITIES (TYPE OUT,ERROR, SCOPE ,ETC.) 

MOV sSTACK, SP 
MP 

2e-DEC-76 11:05 PAGE S¥ 

CLR TE 
INC TEMP 

wee OU 
MPFAIL -_ 
CNVRT 
PFTAR 
CLR ERRFLG 
CLR LSTERR 
MSTCLR 
MEMCLR 
INP @RETURN 

PFTAB: 1 
.BYTE 3.2 

TSTNO 

;CHECK SWITCH REGISTER ROUTINE. CHECKS FOR tG TO ALLOW CHANGING 

“LOCATIONS USED: 
ROSW:  .WORD O 

.CKSWR: TST as4e 
BNE OUT 
CMP SSWREG, SHR SOFTWARE SWITCH REGISTER PRESENT 
BNE OUT NO, GET OUT 
TSTB © aTKCSR YES WAIT FOR 
BPL OU "READY, GET CHARACTER 

“AND STRIP OFF 
THE GARBAGE 
TIS IT A <t@ 

TYPE, SCNTG 
-CNTLU: COM JEROSH 

TYPE, SMSWR 
CNVRT, SWREGC 
INSTR, SMNEW 

177777 

BYTE 0,1 
TYPE, MCRLF 

OUT: CLR JeROSW 
RTI 

SWREGC: 1 
-BYTE 6,2 

SHREG 
SCNTG: .ASCIZ <3977>/tG/ 000 

OS1127 Ge007S SMSWR: .ASCIZ (377>/SWR= / 

onond OS3S0S SMNEW: .ASCIZ / NEW= / 

-EVEN 
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006 
001246 

go0000 
012006 
000000 
0120S0 
000000 
Olelle 

GENERAL UTILITIES (TYPE OUT, ERROR, SCOPE ,ETC.) 

. EVEN 

INBUF : 
2.440 
TEMP: 
=. +40 
MDATA: 
=. 440 

.BYT 6,e 
iene 

;BUFFERS FOR INPUT-OUTPUT 

0 

0 

0 



FOS 
OZD08 MACY11 27(1006) 22-DEC-76 11:05 PAGE 57 
DZDQBC .P11 16-DEC-76 13:23 GENERAL UTILITIES (TYPE OUT,ERROR, SCOPE ,ETC. ) 

2787 

oe Sie BME meee 
te ; TABLE OF ERROR MESSAGES AND DATA HEADERS 

e732 QOl2116 O42S1S O4751S OS4See EMO: -ASCIZ /MEMORY EXTENSION READ-WRITE ERROR/ 
Olel 042515 O47515 OSYSee EM}: -ASCIZ EMORY NSION ADORESS ERROR’ 
Olee2l 102 051S2S O EMe: ~ASCIZ ADR-CHAR COUNT MEMORY DATA ERROR’ 

pees OG Grae rer ie EE ER SY ee, sizes OG) Bug Bal Ee RE IP Sa RES, 
Be th ee Be Ge: te Geer ne 
Ql 1 10] §—M10: .ASCI MARY RE R_MASTER CLEAR ERROR’ 
b15ee0 Ba Bapend Babite Mil ACLS 7 SF EONOAR meeAsTeR MASTER CLEAR ERROR/ 
Ole616 OSlle7 OSell1 Oe0idS EMle ~ASCIZ WRITE ENABLE NOT CLEARED/ 

012647 377 OS410S OY OHO CIZ (377>/EXPECTED RECEIVED SEC AOR SEC REG/ 
Ole716 O42777 050130 O4150S DH} ASCIZ (377>/EXPECTED RECEIVED REG ADDRESS/ 

012760 EVEN 

ad ; TABLE OF ERROR POINTERS 

27% Ol2760 OQlellt ERRTAB: EMO 
27% Ole7be 012716 OH1 
e797 ~Ol2764 013126 OTe 
2798 Ol2766 012160 EM1 
2739 ~O12770 012716 DH1 
2800 Ole77e 013126 OTe 
2801 Ole774 Ole217 EMe 
esde 012776 012647 DHO 
e803 Q13000 013104 OT1 
e804 013002 012264 EM3 
2805 013004 012647 OHO 
2806 013005 013062 DTO 
2807 013010 O1e320 EMY 
e808 O130le 012647 DHO 
2809 013014 013104 OT1 
2810 013016 012357 EMS 
2811 013020 012647 OHO 
2B8le 013022 013104 O71 
2813 013024 Q1e41S EMG 
2814 013026 012647 OHO 
2815 013030 013104 OT} 
2816 013032 012451 EM? 
2817 013034 012647 OHO 
2818 013036 013104 OT1 
2819 013040 012504 EM1O 
2820 Ol304e Ole716 OH1 
e8el 013044 013166 OTe 
2822 O13046 012550 EM11 
e823 Ot wd 12647 DHO 
ef 24 1S 13104 OT! 
2825S 013054 Oicb16 EMie 
2826 013056 000000 Q 
2827 013060 000000 0 
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2828 
e803 -TABLE OF DATA POINTER FOR ERROR TYPEOUT 

13062 000004 oTo; 4 
13064 007 -BYTE ? se Hees On dies 

2834 013070 003 007 .BYTE 3,7 
2835 91307e 001266 004 aYTE SAVRY 

See Biaee ose BoSEC 
2838 013100 oo2 000 .BYTE 2.0 
2839 013102 001264 SAVR3 

an TES ra 
Sede 613108 001270 SAVRS 
2843 013112 606 004 .BYTE 6,4 
[B44 013114 001266 SAVRY 
2645 013: 16 006 004 .BYTE 6,4 

013.00 001372 OOSEC 
oes 13122 OO2 000 -BYTE 2.0 
2848 013124 001262 SAVRe 
2849 013126 000003 OTe: 3 
2850 013130 O06 oo4 -BYTE 6.4 
2851 013132 001270 SAVRS 
ease 4013134 O06 oo4 .BYTE 6.4 
2853 013136 001266 SAVRY 
2854 013140 O06 O04 -BYTE 6,4 
2eSS 013142 001264 SAVR3 
2856 oocdo! END 
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eBBIT = 6138 383 2243 SUR Ha 
RORCNT= 010153 2430# 2e469% 24788 

sree 6 Be = 

BI NARD brave 22 it 258 essos 
TO = 1 6088 1306 

BIT1 = O0000e 6078 
BIT10 = Ode000 53988 
BIT11 = QOYOOO S978 
BIT1e = 010000 5968 
BIT13 = Qe0000 S358 
BIT14 = O40000 S348 = 2330 
B1T1S = 100000 5938 

BITS = 000010 eocs 1677 
BIT4Y = O000eD 6048 1364 1368 1413 1430 1431 1603 1604 1641 1642 1679 

BITS = QOO0040 6038 2069 2092 2lee 21Se 2177 2204 2230 2ebe 
BIT6 = 000100 6028 
BIT7 = 000200 6C18 
BIT8 = QOO4O0 6008 
81T9 = 001000 5998 
BRW 007436 1283 23488 
BRX OO7440 1284 23498 
CHARDT= 000010 6338 
CHAR1 001236 10648 
CHARE O01240 10658 
CHARI  OO0leYe 10668 
CHKAB1 007036 eeee 22438 
CHKBAl 006356 2086 2104s 
CHKBA2 006460 2116 2l3es 

CKSMR = 1 iless 1251 lebi 1276 2311 2329 2353 2576 2635 
= 8 

Gat = TPMT 11198 isz 2289 2293 2297 2606 2610 2669 2700 
CONVRT= 104410 11178) = 1241 26e6 
CREAM 001300 108ie 205% 1315% 1319% 1328 13e9% 1330 1331% 
CS. FP 000220 9988 1236 
OAT ARP tess es39# = §6eb0e 2624 26278 
DATAHD 010736 eS38# cbe0 26238 
DEVAOR 010150 e4e8% e466 24768 

012647 27928 § e280e 280$ 2808 2811 2814 2817 2823 
DH1 012716 27928 = ek7% 2799 2820 
DISPRE 000174 9498 § 12e6 
OLIGHT= 177570 S788 = 1217 
DeACTVY 001500 929 1003  1009% 1010# 1014 118648 12e58# 1259 1309 1311 
DeCRIO 001400 11S$28 

1 001404 11548 
001410 11568 

D@CROS 001414 11588 
D@CROY 001420 11608 
DeCROS 001424 11628 
DeCROB 001430 11648 
D@CRO7 001434 11668 
D@CR1O 001440 11688 

1680 
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D@CRI1 OO1L444 11708 
D@CRi2 001450 11728 
D@CRi3 001454 11748 
DECRI4 001460 11768 
D@CRIS OO01464 11788 
D@CR16 001470 11808 
D@CR17 O01474 11828 
O@CSR 001506 11878 1328 
DORR 001365 11428 134S# 
DGNUM p01 304 # # 
DO@RCSH 1362 11408 1341 

1900# 1906% 
D@RCSR 001360 11398 13328 
D@REG 001370 11498 4 =61347# 

1 1414# 
18378 1S44%% 
1651% 16528 
1797 18054 

Oo Sees 
DQ@RLVL 0013Se 11368 133S% 
D@RVEC 001350 113S8 1333% 
D@SEC 001372 11948) = 13494 

1S34 1$36# 
1799% 1807 
2011 2037% 
2234 eeb0# 

Dose cH 001374 11458 1351% 
OD@STAT 001510 11888 1330% 
O“STOO O0140e 11538 
OuSTO! 001406 11558 
DQSTOe OO14le 11S78 
O@STOS OO1416 11598 
D@STOX 001422 11618 
DeSTOS 001426 11638 
O@STO& OO1432 11658 
D@STO7? OO143 11678 
0eST10 O0144e 11698 
O@ST11 OO1446 11718 
DeSTi2 O014Se 11738 
D@STi3 001456 11758 
D@ST14 OOl46e 11778 
DeST1S Oo tee 11798 
bosTlg 1472 11818 
0@ST17 001476 11838 
D@TCSR 001364 11418 = =1349% 
D@TL 001356 11388 1339 
D@TVEC 001354 11378 1337% 
pawn Arey oboe 1616 

TI Bt RBS ees 
OTe 013126 e279 2800 
EMO 012116 e79e8 = e795 
EM1 012160 e7See 2798 
EM1O 012504 e7Se8 8662819 
EM11 012550 e79e8 §=6eB2e 

eble 
2621 

TQS 
PAGE 61 

CROSS REFERENCE TABLE -- USER SYMBOLS 

2175% 2180 

atc 
1976% 200e% 
2067% e07e 

ta, tae 
1605*  1606# 
168e#  1689% 
1873%  1899% 

2243 

2le0e 2125 

e824 2840s 

1806% 
2036% 
2090# 
1385 
1444 
161.4% 
169! 
1933% 
2200% 

14728 
1683% 
193S% 
ee0e# 

21S50# 

1866* 

1407 
1504 
1643% 
1760% 
197S# 
eecbs 

1S0S% 
17628 
1977 
22e8s 
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EMle 012616 27928 §=6 2B. 

Fa Ble ret 15530 Fass 8807 
ENS 012357 e73¢8 oe10 

Plea Be ret Ht ate 10838 # 2325S 26 36% 
ERRFLG 001312 1090e 12038 2279% e342e 25878 2600 Cb14# 26718 
ERRMSG 010724 2S97# 1 26188 

T 11042 | 
I 1 8 

HALT 1 8 
MILIM 010146 e42e78# 2457 e47S8 
ICOUNT OOle2e 10SSe e340 2S44% 

Me oe =e ETS TnerER= OHaeM 1088s baad 
INSTR = 104403 ines 1787 e701 

Hreit= (one fy L S I 1044@ 12178 leeb% 2299% 
LIMITS O10074 2443 24578 
LOBITS 010152 e4eS# e461 24778 = 8§=62478 
LOCK 001220 10548 1466s 1499% igart Bache 43dbs 1634% 1672e% 1718% 1755# 179e% 1826% 1860% 

1894 19°68 19c# 1996% % 6 
LOGICA 0072eS4 911 23068 
LOKFLG 001313 10918 
LOLIN O10144 C426be 2459 e474e 
LPCNT eH 10568 2339% 2340 23438 
LSTERR leH 10608 1c207% ##e278% 2584 eSB6e eb72e# 
MCRLF 011332 2339 e415 2507 2613 e707 e7e0s 
MCSRX 011553 2eeb4 27478 
MOATA 012050 2535 46 e78Se 
MEMCLR= 104413 11238 74 
MEPASS 011372 cease 7eb8 
MERRPC Orie? 260 7668 
MERRX 11600 2e96 27538 
MERRE 011417 1021 1323 27308 
MERR3 011466 1255 27378 
MISC. = OOOOle 6358 
MLOCK 11S24 1279 27438 
PINE Id 11 124 ] 
MrHSSX Q11 e 7518 
MPFAIL O113394 e668 18 
MOM 011326 edie 27198 
rR 011414 eH evens 

= 8 Ae Hiei Hest Bis 
MTSTN 3 O11611 2605S e7SSs8 

mex fies = eee Ene ] 
NEXT 001216 1S64% 159S# 1633% 16718 17178 Sear 7Ore 188s TeeSe egke Iaehe Is 

2171% 219% e22e2t e254#% 2345 2641 

1531% 
199S% 2029 2063% 2086% ell6# e146% 
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OPTeX  O0Cb4Y 13898 
OUT 011266 2688 2690 26% 27088 
PRP QM = 1O440S lllie@ 1289 270e 
Pf 1 010000 24328 2453 
PARR 610034 2435 2437 2439 24488 2458 2460 2462 
PARTI 101% 2451 e47 18 
PRSCNT 001230 10S8e le0e# eeB80# 2299 2322 
PFTAB = Q11144 2670 26768 
POLY. = 000017 6408 
POPRO = 012600 S878 2634 
POP1SP= 005726 58$8 
POPeSP= Oe2beb S89s 
PS = 177776 5798 932 «1197% 8 l272e e064% 2087% 2117% 2147% 2172% 2197% 22238  2255% 
PUSHRO= 010046 S868 2631 
PUSH1S= 005746 seve 
PUSH2S= Oe4646 Sees 
ROSH 011152 2364 2413 2450 2684s  2698%  2708% 
RESREG 0107Se 2625 26288 

RESTRT OG7eG4 Sa; $304" alle 
RESOS = Teaae? iiss a 
RETURN 001214 10S2e 1e09# 1292 1e%# 1298 130ee }823l2e% e34S# 2346 eb41# 2643 2675 
RUN 001304 10838 1306# 1309 1314# 1320% 1327% 
RUNCNT p18 10848 1307% 1316% 1318% 
RUNFLG 1302 10828 = =6le04# = =61304 1308% 
RXBA.P= OO0000 be4s 
RXBA.S= OO0004 628s 
RxWC.P= 000001 62S8 
ROW ee oe 6298 

. = ] 
eAvact Boreas 1014# 11858 1eSe 
SAVNUM = 001276 1007# 10808 1e008® 2300% 2302 
SsAvPC 001274 10798 e48e# e647 
SAVRO 001256 10728 491% 
SAVR1 001260 10738 490% 2497 
SAVRE O0i2be 10748 e489% 2498 2848 
SAVR3 001264 10758 e48s# 2499 33 e8SS 
SAVRY 001266 10768 2487#% 2500 2835 2844 28S3 
SAVRS 001270 10778 2e486% 2S01 e84e 28S1 
SAVSP 001272 10768 
SAVOS = 104406 11138 88 
SCOPE = 104400 11018 ©1371 1395 1422 14S4 1487 1S20 1$53 1S86 1624 1662 1700 1744 

1781 1815 1649 1883 1917 1981 1985 e019 20S3 2076 2099 2131 2161 
2186 2ele 2238 2270 

SCOP1 = 104401 11038 1449 148 1516 49 1386 1620 1658 1696 1739 1776 1811 1845 
1879 1913 1S 1981 15 04 

SEQ. = QO00i4 6378 
SPACNT= 010471 2518% 2539 eSsy2# 25588 
STACK = 001200 $808 1198 1273 2642 2663 
STFLG 001311 10g 1e01# 

1 10438 §=1216% leel le2S5# = =1231 1234 1245 leSe2 1258 1277 1285 2330 2337 
2354 2366 2577 258e 2629 2637 2639 2689 

SHREG 000176 9508 1225 1e31 2689 2705 27\e 
SWREGC 011274 2700 27108 
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CROSS REFERENCE TABLE -- USER SYMBOLS 

ss9e 1285 
S588 
5578 

8 
8 

4s 
5538 2637 

001000 SSee 2354 
002000 S518 2639 
004000 SS0s 2337 
010000 549@ 2366 «= 2577 
020000 Suge © o582 
040000 5478 
100000 cube 
100000 6198 © 972 
000011 8 
012006 14 2522 BSN9R «BEEN «hE 27838 
O01244 9308 10678 1238# 1239 12438 2774 
001246 10688 12398 2776 
001250 10698 2S14# 2549 
001252 10708 
001254 10718 
001204 10458 2333 «23932691 
001206 10468 2335 2395 e403 «= 2693 
OO7046 1291 22728 
001210 10478 2370 «2373. «S237 «= HON 2579 
001212 10488 623724 «2375s e37Be «= e4O3e = a5818 
010506 eSe8e 
001226 10578 1208* 13018 13628 13818 140S# 1464* 14978 

1716# 1753" 17908 1804 18SG# 1892s 926% 19608 
214Se 21708 2195# 2221# 22538 2650 2678 

pozesy 1290 «129% = 130le «e312 2313 
005556 1531 15638 
003702 1564 «15948 
oo40S2 1595 16328 
on4222 1633 16708 
OO4406 1706 17168 
OO4S46 1717-17538 
004 1754 «17908 

5036 1731 18248 
OGen- 1302 1303 1362s 
005 166 1825 18588 
005316 lus? 18928 
O0S446 1893 19268 
005576 1927 19608 
005726 191 [9948 
006056 1995 0288 
006206 170? 2029 20628 
006272 2063 © 20858 
002706 1363-13818 
006366 21158 
006462 2105 21458 
006554 glge21N6) 21708 

2171 = 1958 
006742 219% 22218 
007046 22538 2272 

1530# 
1994 

1S63# 
2028s 

1S94# 
206e# 

1632% 
e08sS# 

1 
2i 
670% 
1S# 
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TST3H = HeeHRE LU 
TST¥ 002774 
TSTS 003222 
TST6 003336 
TST? 003452 
TTST 
TXBA. P= 
TBA. 35 1006 
TXWC.P2 GO0003 
TXWC.S= O00007 
TX.8CC= 000016 
TX. MUX= 000013 
TYPDAT 010740 
TYPE = 104402 

TYPMSG 010662 
VECMAP O000S5 
WROCNT 010466 
WRKO.F O10726 
XBX 010554 
XCSR 007300 
XERR 007322 
XHEAD 3 011704 
xXPASS 007314 
XSTATQ O11732 
XTSTN 011050 
XVEC 007306 
SCNTG 011302 
SE = 000037 

SMNEW 8011315 
SMSHR 011306 
SN = 000035 

SNi = 000035 
SN2 = 00003% 
$N3 = 0000265 
SY = 000016 

= O13144 

22-DEC-76 11:05 PAGE 6S 
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1284% 

1237 
e411 

23318 

1247 
2415 

MQS 
CROSS REFERENCE TABLE -- USER SYMBOLS 

1254 1279 1297 
2506 2545 2604 

l 13838 1406 
15978 1783 16358 
18618 1893 18958 
20878 «21178 «2146 

1 13938 1403 

1322 
2608 

2281 
eble 

2283 
2617 

2287 
e622 

2291 
2667 
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9108 Slee 9208 936 S488 9544 9578 961 977 982 986 989 
10e98 «10408 )«=«6(10818 «611518 11iSee 11838 i1S54e 11558 11568 11578 11588 11598 

ue Hee eee ee Hee Ha eee tet ee Ue ii 8 8 ot jit Het gt a eet Ug Lis et es 
e7Bes §=6e7e4e =6e7868 = e798 

-BEGIN 002116 le7e8 
oat ee ites gears 

a ee 
-CONVR 010246 1118 eS068 
- EOP 007142 2c44 2eS4 22788 
-ERRTA 012760 2S96 27958 
-HLT 010S26 306 25768 
-INSTE 007706 1110 098 
-INSTG 007712 2408 118 
-INSTR 007570 1108 23858 
-INST1 007610 23898 2400 2416 
-MEMCL Qlelle 1124 27888 
MSG 007ble 2387% 23908 2693%  ?c694# 2695 
-MSTG. = Q12114 lle2 27898 
-PARAM 007740 lle 24238 
-PFAIL 011056 304 1199 26548 2662 
-RESOS 010214 1116 24968 
-SAVOS 010154 1114 24828 
-SCOPE 007330 1102 23298 
-SCOP1 OO7442 1104 23538 
-START OO15le 9S5 11978 §=©1209 
-TRPSR Q10474 308 eS6$8 
-TRPTA 001314 11008 2570 
-TYPE O00746e 1106 23618 
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1103 

1360 
1890 

110S 

1379 
1924 

PAGE 6 

22398 

1448 
1980 

1SS4 

1884 
2137 

1107 

1403 
1958 

1109 

1462 
1992 

M11) 

1495 
2026 

BO6 
8 

CROSS REFERENCE TABLE -- MACRO NAMES 

1113 

1Se8 
2060 

1115 

1S61 
2083 

1117 

1$92 
2ll3 

1119 

1630 
2143 

llel 

1668 
2168 

1123 

1714 
2193 

1125 

1751 
2219 

1le7 

1788 
2251 
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DETECTED: 0O 
AULT GLOGALS GENERATED: 0 

rune -O7p08c BIN, :0ZD@8C . SEQ/SOL/CRF=DSK2: UNIV.P11,0SKZ:0ZD@8C.P11 
RUN-TIME: 20 30 SUSE CONS 
RUN-TIME RATIO: 200/S3=3.7 
CORE USED: 21K (41 PAGES) 


