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GENERAL DESCRIPTION 

THIS DIAGNOSTIC CAN CHAIN 16 OUV11’S. THIS MEANS THAT 
& DEVICES CAN Be SEQUENTIALLY EXERCISED. THE DERGNOS TIC 

MAES ONE pass BEFORE PROCEEDING TO THE NEXT DEVI 
BAD CONTINUES EXERCISING ALL DEVICES IN THIS PRSHTON UNTIL 

THE DUV11 OFFLINE COMBI TIMING INTERRUPT TESTS 
VERIFY THAT THE TRANSMITTER AND RECEIVER CAN CORRECTLY 
TALK_TO EACH OTHER. INTERRUPT AND PRIORITY LEVEL 
/VECTOR ADDRESSES ARE ALSO VE O
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REQUIREMENTS 

PDP-11/03 COMPUTER (LSI) 

DUV11 SYNCRONOUS/ISOCRONOUS OPTION 

ONE CONSOLE TELETYPE OR EQUIVALENT 

STORAGE 
THE PROGRAM LORDS INTO 4K OF MEMORY WITH BOOTSTRAP 

LOADING PROCEDURE 

THE STANDARD PROCEDURE FOR LOADING ABSOLUTE BINARY TAPES 
IS TO BE USED. 

STARTING ADDRESS 
FOR ABSOLUTE LOADER 

4K 017500 
8K 037500 
12K 057500 
16K 077500 
20K 117500 
e4K 137500 
26K 1$7500 

STARTING PROCEDURE 

CONTROL SWITCH SETTINGS 

NOTE: ALL SWITCHES RESIOE INTERNAL TO THE CPU_AT ADDRESS 
176. THESE MAY BE SET VIA THE CONSOLE TTY BY DIRECTLY 
MODIFYING LOC. 176. 

NOTE: | RUNNING UNDER APT 
CALLED “SUSWR”. IN ORDE 
H315 CONNECTOR, re 8 
BIT O IN SUSWR REFLEC 

THERE IS A USER SWITCH REGISTER 
R_ TO BE FLEXIBLE ON THE AVAILIBILITY OF THE 
PASSES STATUS TO APT-11. 

S STATUS, A 0 = CONNECTOR 

REM 
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4.1.1 

4.1.2 

4.1.3 

4.1.4 

4.2 

4.3 

4.3.1 

4.3.2 

4.3.3 
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PRESENT, A 1 = CONNECTOR NOT AVAILIBLE. 

AFTER PROGRAM LORD (INITIAL PROGRAM START) 
ALL CONSOLE SWITCHES DOWN 

RETER PROGREN RESYBRT OR TO RUN MUCTIPLE DEVICES 
SWOO=1 

TO START PROGRAM AT SELECTED TEST AFTER A OROGRAM RESTART 
(ONLY IN SINGLE DEVICE TESTS) 

SWO1=1 

TO LOCK ON SELECTED TEST AFTER A PROGRAM RESTART 
(ONLY IN SINGLE DEVICE TESTS) 

SHO2=1 
NOTE]: IN GENERAL SWO! WILL BE USED WHEN = 
NOTE2: WITHOUT SWOl=1 “LOCK ON TEST” WILL DEFAUL 
STARTING ADDRESS 

THE STR@TING ADORESS FOR ALL TESTS IS 000200 

THE RETARTING ADORESS FOR ALL TESTS IS 000200 
THE STARTING ADORESS TO ENTER A SELECTED TEST 1S 000200 
THE STARTING ADORESS TO LOCK ON TEST IS 000200 

PROGRAM AND/OR OPERATOR ACTION 

INITIAL PROGRAM START 

4.3.1.1 LORD PROGRAM INTO MEMORY WITH ABSOLUTE LOADER 

4.3.1.2 SET SWITCH REGISTER (LOC. 176) TO ZERO. 

4.3.1.3 TYPE 200G. 

4.3.1.4 PROGRAM WILL START. 

SWO0e=1 IS USED 
T TO TEST 1 

4.3.1.5 THE PROGRAM WILL TYPE “DUV11 DZDUU-A TAPE E” (ONCE ONLY) 

TO START TESTING “AND THEN TESTING MILL BEGIN 
PROGRAM RESTART WITH ALL SWITCHES DOWN 

4.3.2.1 THE PROGRAM WILL TYPE “R” AND WILL COMMENCE TESTING 

PROGRAM RESTART WITH SWOO=1 

4.3.3.1 SET SWITCH REGISTER (LOC. 176) TO A OO0O0001. 
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4.3.3.2 TYPE 200G. 

4.3.3.3 PROGRAM WILL START. 

4.3.3.4 THE PROGRAM WILL TYPE “ 1ST DEVICE: RECEIVER CONTROL REGISTER 
ADORESS” AND WAIT FOR AN INPUT FROM THE TELETYPE KEYBOARD 

4.3.3.5 TYPE_IN THE AOORESS OF THE FIRST RECEIVER CONTROL 
REGISTER RODRESS OF THE DUVI1 TO BE TESTED 
FOLLOWED BY A <CARRIAGE RETURN 

IF AN INCORRECT ADORESS IS TYPED , THE PQOGRAM WILL TYPE "?” 
AND WILL THEN REPEAT THE meSsAce OF 4.3.3.4 

4.3.3.6 THE PROGRAM WILL TYPE "VECTOR ADDRESS-" AND WAIT FOR AN 
INPUT FROM THE TELETYPE KEYBOARD 

4.3.3.7 TYPE_IN THE BASE RECEIVER INTERRUPT VECTOR ADDRESS 
FOR THE DUV11 TO BE TESTED FOLLOMED BY A <CARRIAGE RETURN 

IF AN INCORRECT ADORESS IS TYPED , THE PROGRAM WILL TYPE "7" 
AND WILL THEN REPEAT THE MESSAGE OF 4.3.3.6 

4.3.3.8 THE PROGRAM WILL TYPE “ARE YOU RUNNING MULTIPLE DEVICES °” 
(Y OR N)-" AND WAIT FOR AN INPUT FROM THE TELETYPE KEYBOARD 

4.3.3.9 TYPE_IN THE APPROPRIATE ANSWER YES OR NO FOLLOWED BY A 
(CARRIAGE RETURN) 

IF AN INCORRECT ANSWER IS GIVEN, THE PROGRAM WILL TYPE “?" 
AND WILL THEN REPEAT THE MESSAGE OF 4.3.5.8 

IF A “NO” ANSWER IS GIVEN: JUMP TO SECTION ¥.3.3.12 
IF A “YES” ANSWER IS GIVEN: THE NEXT QUESTION IS ASKED 

4.3.3.10 THE PROGRAM WILL TYPE “LAST DEVICE:RECEIVER CONTROL 
REGISTER RODRESS-" AND WAIT FOR AN INPUT FROM THE TELETYPE KEYBOARD 

4.3.3.11 TYPE IN THE ADDRESS OF THE LAST RECEIVER CONTROL REGISTER 
ADORESS OF THE DUV11 TO BE TESTED FOLLOWED BY A <CARRIAGE RETURN> 

IF_AN_INCORRECT ANSWER IS TYPED _, THE PROGRAM WIL. TYPE “?” 
AND WILL THEN REPEAT THE MESSAGE OF 4.3.3.10 
NOTE: ALL AODRESSES SHALL BE CONTIGUOUS 

4.3.3.11.1 IF AN “OUT OF RANGE” ADDRESS IS TYPED 
IE. MORE THAN 16 (10) DEVICES AWAY (UPWARDS)..... THE 
PROGRAM WILL TYPE “OUT OF RANGE:RETYPE LAST DEVICE RXCSR ADDRESS-” 
AND WAIT FOR AN INPUT FROM THE TELETYPE KEYBOARD 
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4.3.3.11.2 TYPE_IN THE ADORESS OF THE LAST RECEIVER CONTROL 
REGISTER AODRESS OF THE DlIV11 TO BE TESTED FOLLOWED 
BY A «CARRIAGE RETURN> 

IF _AN_INCORRECT ANSWER IS TYPED , THE PROGRAM WILL TYPE "7" 
AND WILL REPEAT THE MESSAGE OF 4:3.3.11. 

IF A DEVICE ROORESS LOWER ten Ast DEVICE ADDRESS IS TYPED........... 

EFF -;! TO sory fre ACTIVE F OPARDS. FROM 
TH DEVICE prooen MILL OH a 3 oe FY 3 IDENTICAL ADDRESSES 
TYPED FOR FIRST AND LAST DEVICE. 
OBSERVE LOCATION @ ACTREG: SEE SECTION 7.2 

4.3.3.1e THE PROGRAM WILL TYPE “# OF SYNC CHARS 
SELECTED (1 OR 2)-" AND WAIT FOR AN INPUT FROM THE TELETYPE 
SEER ec REFER TO MANUAL FOR PROPER SWITCH SETTINGS OF 

4.3.3.13 TYPE IN THE APPROPRIATE ANSWER “1” OR “2” FOLLOWED 
BY Oe co RETURN). (NOTE:ALL MULTIPLE DEVICES MUST 

IF AN INCORRECT ANSWER IS TYPED , THE PROGRAM WILL TYPE ™?" 
AND WILL REPEAT THE MESSAGE OF 4'3.3.12 

463-2014 A) wart Bon ae tet Fron tHe FELER SPS KEvBOARDT Coe ON” CY OR NI 
4.93.3.15 TYPE _IN THE APPROPRIATE ANSWER YES OR NO FOLLOWED 

BY A (CARRIAGE RETURN). (NOTE THAT ALL MULTIPLE DEVICES 
MUST BE THE SAME) 

IF AN INCORRECT ANSWER IS TYPED , THE PROGRAM WILL TYPE ”°” 
AND WILL REPEAT THE MESSAGE OF 4'3.3.14 

4.3.3.16 THE PROGRAM WILL TYPE “IS SEC REC SWITCH ESS5-3 ON” 
(Y OR N)-" AND WAIT FOR AN INPUT FROM THE TELETYPE KEYBOARD 

4.3.3.17 TYPE _IN THE APPROPRIATE ANSWER YES OR NO FOLLOWED 
BY A <CARRIAGE RETURN>. (NOTE: ALL MULTIPLE DEVICES MUST BE THE SAME) 

IF AN INCORRECT ANSWER IS TYPED , THE PROGRAM WILL TYPE “7” 
AND WILL REPEAT THE MESSAGE OF 4'3.3.1 

4.3.3.18 THE PROGRAM WILL TYPE “IS OPT CLR ENABLE SWITCH 
ESS-1 ON? (Y OR N)-" AND WAIT FOR AN INPUT FROM THE TELETYPE KEYBOARD 

4.3.3.19 TYPE IN THE APPROPRIATE ANSWER YES OR NO FOLLOWED 
BY A <CARRIAGE RETURN». (NOTE: ALL MULTIPLE DEVICES MUST BE THE SAME) 
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IF AN INCORRECT ANSWER IS TYPED , THE PROGRAM WILL TYPE “7” 
AND WILL REPEAT THE MESSAGE OF 4'3.3.18 

4.3.3.20 THE PROGRAM WILL TYPE “ARE YCU RUNNING IN MAINT. 
MODE EXTERNAL *? AND ...... DO YOU HAVE THE EXTERNAL MODEM 
BYPASS JUMPER CONNECTOR ON ? (Y OR N)-" AND WAIT FOR AN 
INPUT FROM THE TE.ETYPE KEYBOARD *s 

4.3.3.21 TYPE_IN THE APPROPRIATE ANSWER YES OR NO FOLLOWED BY ~ 
A «CARRIAGE RETURN>. (NOTE: ALL MULTIPLE DEVICES MUST BE THE SAME) 

IF AN_INCORRECT ANSWER IS TYPED , THE PROGRAM WILL TYPE "7" 
AND WILL REPEAT THE MESSAGE OF 4'3.3.e0 

4.3.3.22 THE PROGRAM WILL TYPE “R® TO INDICATE THAT IT 
HAS STARTED AND WILL COMMENCE TESTING AT TEST 1 

PROGRAM RESTART WITH SWOi=1 
NOTE: THIS WILL ONLY WORK WHEN A SINGLE DEVICE IS SELECTED 
yoo ll WILL NOT WORK IF MULTIPLE DEVICES ARE SELECTED 

IF MULTIPLE DEVICES nab PREVIOUSLY SELECTED,LOAO 000200, 
ano geLecT SWOO=1 AND ANSWER “NO” TO THE MULTIPLE DEVICE’ QUESTION 

4.3.4.1 SET SWOl=1 IN SWITCH REG (LOC. 176) 

4.3.4.2 TYPE 200G. 

4.3.4.3 PROGRAM WILL START. 

4.3.4.4 THE PROGRAM WILL TYPE “TEST PC-" AND WAIT FOK AN INPUT FROM 
THE TELETYPE KEYBOARD 

4.3.4.5 TYPE_IN THE ADORESS OF THE TEST AT WHICH THE PROGRAM IS TO 
BE STARTED FOLLOWED BY A ‘CARRIAGE RETURN 

4.3.4.6 THE PROGRAM WILL TYPE “R™ TO INDICATE THAT IT HAS STARTED 
TESTING AT THE SELECTED TEST 

NOTE: CARE MUST BE TAKEN WHEN THIS FEATURE IS USED 
SINCE THERE IS NO PROTECTION AGAINST SELECTING AN RDDRESS 

THAT IS IN THE MIDDLE OF A TEST 

PROGRAM RESTART WITH SWO2 =1 
NOTE: THIS WILL ONLY WORK WHEN @ SINGLE DEVICE IS SELECTED 
SEE NOTE IN 4.3.4 FOR MORE DETAILS 

4.3.5.1 SET SWO2=1 IN SWITCH REG. (LOC. 176) 

4.3.5.2 TYPE 2006. 

4.3.5.3 PROGRAM WILL START. 
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4.3.5.4 THE PROGRAM WILL TYPE “LOCK ON SELECTED TEST ? (Y OR N)-" 
AND WAIT FOR AN INPUT FROM THE TELETYPE KEYBOARD 

4.3.5.5 TYPE IN THE APPROPRIATE ANSWER YES OR NO FOLLOWED BY A 
(CARRIAGE RETURND 

IF_A_NO ANSWER IS GIVEN: THIS LOCK ON TEST WILL BE IGNORED 
AND THE PROGRAM WILL TYPE “R™ TO INDICATE THAT IT HAS STARTEC 
TESTING AT TEST 1 

4.3.5.6 IF A YES ANSWER WAS GIVEN: THE PROGRAM WILL ACT AS FOLLONS.. 
THE PROGRAM WILL TYPE “R” TO INDICATE THAT IT HAS STARTED 
TESTING AT TEST 1 AND WILL REMAIN IN TEST 1 UNTIL HALTED 
OR IF ANY KEY IS STRUCK ON THE TELETYPE , THE PROGRAM 

ON THE NEXT TEST UNTIL A KEY IS struck ON 
THE TELETYPE AND SO FORTH THRU THE PROGRAM. IF SWOl =1 IT 
WILL PERFORM AS IN SECTION 4.3.4 ALLOWING ONE TO FREEZE 
ON A SELECTED TEST RATHER THAN DEFAULTING TO TEST 1 

. OPERATING PROCEDURE 

5.1 OPERATIONAL SUIT CH SETTINGS (INTERNAL TO THE CPU, ACCESSED VIA LOC. 176). 
SW1S =1 ERROR 
SW14 =1 LOOP_ON CURRENT TEST 
SW13 =1 INHIBIT ERROR TYPEOUT 
SW11 =1 INHIBIT_ITERATIONS 
SW10 =1 ESCAPE TO NEXT TEST ON ERROR 
SHO9 =1 LOOP ON ERROR 
SHO2 =1 LOCK ON TEST 
S01 =1 RESTART PROGRAM AT SELECTED TEST 
SOO =1 RESELECT VECTOR AND CONTROL REGISTER ADRESSES 

SPARAMETERS AFTER A_PROGRAM RESTART 
TO INHIBIT “END OF PASS” TYPEQUT - TURN TELETYPE OFF 

ERRORS 

6.1 ERROR HALTS (UNDER LSI ALL HALT ERRORS RETURN CONTROL TO 0.0.T.) 
THERE ARE FOUR DISTINCT ERROR TYPEOUTS 

6.1.1 PC+2 = ERROR PC 
WHERE PC +2 IS THE AODRESS OF THE CALL TO THE ERROR HANDLER +2 

REFER TO THE ABOVE “HLT” IN DIAGNOSTIC FOR ERROR DESCRIPTION 

CHECK ADDRESS @ RXCSR: TO LOCATE THE DEVICE PRESENTLY UNDER 
TEST WHEN RUNNING MULTIPLE DEVICES 

6.1.2 PC +2 = REGISTER ERROR PC 
REGISTER EXPECTED ACTUAL 
16XXXX YYYYYY 222222 

WHERE 16XXXX IS THE ADORESS OF THE FAILING DEVICE REGISTER 

WHERE YYYYYY IS THE EXPECTED CONTENTS OF THAT REGISTER 
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WHERE 2227222 IS THE ACTUAL CONTENTS OF THAT REGISTER 

6.1.3 PC +2 = RECEIVER ERROR PC 
REGISTER EXPECTED ACTUAL 
16XXXX YYYYYY 222222 

WHERE 16XXXX IS THE ADORESS OF THE FAILING RECEIVER (RXDBUF) REGISTER 

WHERE YYYYYY IS THE EXPECTED DATA CONTENTS OF THAT REGISTER 

WHERE 222222 IS THE ACTUAL DATA CONTENTS OF THAT REGISTER 

6.1.4 PC +2 = TRANSMITTER ERROR PC 
REGISTER EXPECTED ACTUAL 
1BXXXX YYYYYY 222272 

WHERE 16XXXX IS THE ADORESS OF THE FRILING TRANSMITTER (TXCSR) REGISTER 

WHERE YYYYYY IS THE EXPECTED CONTENTS OF THAT REGISTER 

WHERE 222722 IS THE ACTUAL CONTENTS OF THAT REGISTER 

6.1.5 ERROR DESCRIPTIONS 
SEE LISTINGS FOR DETAILS OF ERRORS 

6.2 ERROR RECOVERY 

6.2.1 SW1IS =0 
IF THE PROGRAM IS RUN WITH SW1S =0 ,NO OPERATOR ACTION IS 
REQUIRED TO CONTINUE TESTING 

6.2.2 SWIS = 
IF THE. PROGRAM IS RUN WITH SWiS =i ,TO CONTINUE TESTING 
AFTER THE PROGRAM HAS HALTED 'PRESS’ THE PROCESSOR 
CONSOLE “CONTINUE SWITCH™ 

NOTE: THE PC + 2 OF THE “HLT” WILL BE DISPLAYED IN THE DATA LIGH™S 

6.2.3 ILLEGAL INTERRUPTS 
IF AN INTERRUPT OCCURS TO A VECTOR ROORESS NOT SELECTED 
DURING PROGRAM INITIALIZATION. THE PROGRAM WILL HALT IN 
THE TRAPCATCHER. THE ADDRESS AT WHICH THE PROGRAM 
HALTS IS 2 GREATER THAN THE ADORESS TO WHICH THE INTERRUPT 
OCCURED. THE PROGRAM MUST BE RESTARTED AT 000200 T 
RECOVER FROM THIS ERROR. 

6.2.4 ADDITIONAL T SHOOTING AIDS ERRCNT: & PASCNT: 
CHECK THESE TWO TAG LOCATIONS FOR TOTAL # OF ERRORS AND PASSES RESPECTIVELY. 
LOADING 000200 AND RESTARTING WILL CLEAR THESE LOCATIONS. 

6.3 END OF PASS ROUTINE 
THIS TYPEOUT Ie. MENTIONED HERE FOR CONVENIENCE 
IT IS IN THE F 

END OF PASS TAPE Y 
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JOl 

LOXXXX = DEVICE 

WHERE Y IS THE TAPE LOADED 

WHERE 1GXXXX IS THE DEVICE’S BASE REGISTER ADDRESS 

TO INHIBIT THIS TYPEOUT - TURN TELETYPE OFF 

RESTRICTIONS 

MULTIPLE DEVICES 
UP TO 16(10) DEVICES MAY BE TESTED. HOWEVER, THEY 
MUST HAVE CONTIGUOUS ADDRESSES AND VECTORS 

NOTE: IF AL DEVICES UNDER TEST HAVE THE SAME INTERRUPT VECTOR 
YOU CAN CHANGE : ADO BASEIV -NEXT BLOCK 
(VECTORS)" TO “ZERO: ADD 80 wee TS 
THEREBY THE VECTOR ADORESSES WILL NOT BE’ 
UPDATED AFTER EACH PASS. 

DISQUALIFYING DEVICES WHEN RUNNING MULTIPLE DEVICES 

WHEN RUNNING MULTIPLE DEVICES AN ACTIVE BIT IS SET 
FOR EACH DEVICE RUNNING UNDER TEST IE. BIT O FOR 
DEVICE O BIT 1S FOR DEVICE 1S 
TO DISQUALIFY DEVICES: 

IF DEVICE 0 IS TO BE DISQUALIFIED ,SIMPLY RESTART 
PROGRAM WITH SWOO =1 AND OMIT THE FIRST DEVICE. 

IF aay, 1 THRU 15 done L sary gn OF THEREOF 

Reboot 6 aa Ha iaetive. Veeg =I, hone TYE eo0h ae te0 

7.2.2.1 TO RESTART.. 
THE PROGRAM itu CONT ILE WITH THE DEVICE IT WAS IN BEFORE HALTING. 

7.2.¢.2 =] N SHIT CH REG (LOC. 176) ANO TYPE 200G.. 
aiid Pre BERTON eT De ee TCH REG (LOC. 17 

.» THE PROGRAM WILL COM7 INUE WITH DEVICE O 

7.2.2.3 ue PES IGES BR BRE Bi 2QUR IF BY AISTAK sont PROGRAM 

CABLE DELAYS 
NOTE: EXTERNAL LOOP BACK TESTS ONLY (MODEM CABLE WITH H3iS CONNECTOR ON) 

TO PROVIDE SUFFICIENT DELAY FOR CLOCK SIGNAL OVER THE CABLE 
LOCATION “HOLD:" MUST BE MODIFIED TO ACCOMODATE FOR FASTER MACHINES. 

PRESENTLY “HOLD:” =2e0 IS SUFFICIENT TIME ON AN 11/03 MACHINE. 

BASICALLY DCN’T TRr TO EXCEED 10K TO 12K RATE USING THE EIA DRIVERS 

TO USE THE “XOR” TESTER , THE BRANCH AROUND THE “XOR™ 
CODE MUST BE PR cree gR A” HF Be (SEE OTP nce FOR DETAILS) 
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DEFAULT PARAMETERS: 
1ST DEVICE: RECEIVER CONTROL REGISTER ADORESS- RXCSR: 160010 

VECTOR RODRESS- OURIV: 770 

ARE YOU RUNNING MULTIPLE DEVICES ?- NO MULTD: 0 

LAST DEVICE: RECEIVER CONTROL REGISTER ADDRESS- LASTAOD: 0 

& OF SYNC CHARS SELECTED - 2 SYNCNO: 377 

IS SEC XMNIT SWITCH ESS-2 ON?- YES SEXMIT: 377 

TIS SEC REC SWITCH ESS-3 ON?- YES SEREC: 377 

IS OPT CLR ENABLE SWITCH ESS-1 ON?- YES OPTCLR: 377 

rs Mi HAVE THE EXTER _fonen BYPASS JUMPER 
TOR (H315)- JMRBY: 377 

PROGRAM DESCRIPTION 

. REM 
THIS PROGRAM PERFORMS THE OFFLINE COMBINED (TRANSMITTER & RECEIVER) 
TIMING & INTERRUPT TESTING OF THE DEVICE 
SEE LISTING FOR DETAILS ' 

. REM 

FLOW CHARTS: RECEIVER FLOW, TRANSMITTER FLOW, TRANSMITTER & RECEIVER FLOW 

LISTINGS 
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MO1 
APT COMMUNICATIONS ROUTINE 

- ENABLE ABS 

RopYAIONT 1977. D ichra EQUIPMENT CORP., MAYNARD, MASS. 01754 

i STARTING PROCEDURE 
YPE_200G :T 

Pro tr Tree F'ta PRDICATE THE THAT” TESTING HAS STARTED 
SAT THE ENO OF A PRS PROGRAM WILL TYPE “END OF PASS TAPE E” 
AND THEN RESUME TeestNe 

.SBTTL BASIC DEFINITIONS 

jtINITIAL RDORESS OF THE STACK POINTER ### 1100 x 
éTAcK= 1100 
-EQUIV ENT,ERROR 
EQUIV IOT, SCOPE 

;;BASIC DEFINITION OF ERROR CALL 
;;BASIC DEFINITION OF SCOPE CALL 

j SMISCELLANEOUS DEFINITIONS 
HT= 11 > :CODE FOR HORIZONTAL TAB 
LF 12 i § CODE FOR LINE FEED 

RLF= : ¢ TUBN-LINE FEED 
= 177776 aoe EO cai 

EQUIV PS PSW 
STKLMT= 177774 ;;STACK LIMIT REGISTER 
PIRG@= 177772 : PROGRAM INTERRUPT REQUEST REGISTER 
OSWR= 177570 :HARDWARE SWITCH REGISTER 
OOISP= 177570 ; :HAROWARE DISPLAY REGISTER 

;#GENERAL PURPOSE REGISTER DEFINITIONS 
RO= 70 > :GENERAL REGISTER 
Ri= “\ -:GENERAL REGISTER 

: 2 oh ar muse 
R4= “4 iE RERAL RECTeTER 
RS= 4S *:GENERAL REGISTER 
Rb= “6 +: SENERAL REGISTER 
R7= 4? * + GENE REGISTER 
Sp= “6 -: STACK POIN 
PC= “2? : «PROGRAM COUNTER 

- PRIORITY LEVEL DEFINITIONS 
Pro= OO - PRIORITY LEVEL 0 
PRiz 40 j PRIORI Ty LEVEL 1 
PRo= 100 {PRIORITY LEVEL 2 
PR3=  =s«140 : {PRIORITY LEVEL 3 
PRH= 200 > PRIORITY LEVEL 4 
PRS= 240 ::PRIORITY LEVEL S 
PRE=  -: 300 ; SPRIORITY LEVEL 6 
PR7= 340 : PRIORITY LEVEL 7 

-#°SWITCH REGISTER” SWITCH DEFINITIONS 
éwiS= 100000 
SW14= 40000 
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669 000014 TRITVEC=14 si7T BIT 
670 000014 TRIVEC= 14 E TRAP 
671 000014 BPTVEC= 14 : {BREAKPOINT TRAP (BPT) 
672 o00deo IOTVEC= 20 ¢ INPUT /OUTPUT TRAP (IOT) ##SCOPE## 
673 000024 = 24 :POWER FAIL 
674 000030 EMTVEC= 30 1 EAU ATOR TRAP (EMT) ##ERROR## 
675 000034 TRAPVEC=34 TIRAPE TRAP 
676 000060 TKVEC= 60 Y KEYBOARD VECTOR 
677 000064 TPVEC= 64 TY PRINTER VECTOR VE 
678 000240 PIRQVEC=240 ;;PROGRAM INTERRUPT REQUEST VECTOR 
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679 
680 
681 
682 000174 =174 
683 000174 000000 DISPREG 
684 000176 000000 EG:0 
68S 000200 =200 
686 O00e00 000167 001746 
687 
688 
689 
690 001100 -=1100 
631 001100 o00000 -WORD 0 
692 O0110e 177570 LIGHTS: | 
693 
694 
695 
6% 
697 
698 001104 000000 RETURN: 
6399 001106 000000 NEXT: 
700 001110 Qo00c00 LOCK: 
701 OO1112 QO00000 PRSCNT 
702 001114 Q000u0 ERRCNT 
703 001116 900000 SAVSP 
704 
70S 
706 
707 O0011e0 o000e0 HOLD: 
708 OOlle2 900000 SHIFT: 
709 001124 000000 COUNT: 
710 001126 000000 SAVPC: 
711 001130 000000 HLDO: 
712 001132 Q00000 HLD1: 
713° 001134 000000 HiDe: 
714 001136 000000 HLD3: 
71S 001140 Q00000 HLDY: 
716 001142 000000 HLOS: 
717 ~001144 900000 HLO6: 

| DZDUU-A MACY11 27(1006) O3-FEB-77 08:00 PAGE 17 
8 BASIC DEFINITIONS 

O
o
O
o
O
0
0
O
0
 

2 CO 

;STANDARD INTERRUPT VECTORS 

. START ;GO TO START OF PROGRAM 

;PROGRAM CONTROL PARANE TERS 

sADDRESS OF NEXT TEST TO BE EXECUTED 
*ADORESS FOR LOCK ON CURRENT DATA 

: ADDRESS’ CONTAINING PASS COUNT 
RROR COUNT 

- STACK piENTER STORAGE 

;PROGRAM VARIABLES 

20 ; TEMPORQRY STORAGE=DELAY TIME FOR CABLES 
Q TEMPORARY STORAGE= # OF SHIFTS PER CHAR 
8) “TEMPORARY STORAGE= 8 OF TIMES A CHAR WiLL BE SENT 
o ;PROGRAM COUNTER STORAGE 

0 
0 
0 
0 
8) 
0 



OZDUU-A MACY11 27( 1006) 
13-OCT-76 OZDUUR.M11 

719 
720 001146 
7el pote 

res BBL 
724 «001182 
7eS + 001183 
726 
72? 
728 
729 + 0011S4 
730 4001155 
731 001160 
732 OO1162 
733 001164 
734 001166 
738 
7H 
737 ~=001170 
738 
739 
740 
741 
742 001172 
743 «4001173 

001174 

BA
RR
E 

O3-FEB-77 08:00 PAGE 18 
BASIC DEFINITIONS 08:28 

INIFLG: 

DO0e2 

;PROGRAM C NVERSATI IBYE 37?" 14, Gr SYNC CIRES REQ’ FOR SYNC*ZATION 
-BYTE 377 Sec XMIT JUMPER “I 

A: BIE 377 tins Ybsee Ue -ve 
.BYTE ; NO MULTIPLE Vice FLAG 
-BYTE 377 : EXTERNAL M BYPASS JUMPER “IN” 

_s PROGRAM MULTIPLE PEN lee PARAME TE RS 
CONTROLLED 1ST DEVICE ADDR 

‘SAVED AST DEVICE ADOR 
;LAST DEVICE RXCSR AODR 

CONTROL IV PROG 
t SAVED INTR OR 
“ACTIVE REGISTER ,,,MODIFY THIS 
; LOCATION TO DISQUALIF Y OR QUALIFY 
DEVICES (1= RUN DON’T RUN) 

0 "ROTATING POINTER 1 ACTREG. .POINTS 
TO DEVICE PRESENTLY UNDER TEST WHEN RUNNING MULTIPLE DEVICES 

O
o
o
0
0
0
 

;PROGRAM CONTROL FLAGS 

-BYTE 0 ;PROGRAM INITIALIZATION FLAC 
BYTE 0 TEST START FLAG 

: .BYTE OQ “LOCK ON CURRENT TEST FLAG 
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a2
 

AT
ER

 
SE
RA
 

sEAS 
BASIC DEFINITIONS 

; INSTRUCTION DEFI 

EO0e 

NITIONS 

;DECREMENT PROCESSOR STACK wore sTST -(SP) 1 

POP 1SP=S726 ; INCRE NT PROCESSOR STACK 1 WORD =TST (SP)+ 
PUSHRO=10046  ;SAVE RO ON STACK =MOV RO, -(SP) 
POPRO=12600 *RESTORE RO FROM STACK =MOV (SP)+,RO 
PUSH2SP= *DECREMENT STACK TWICE =CMP -(SP),-(SP) 
POP2SP=2 j INCREMENT STACK TWICE =CMP (SP)+,(SP)+ 
;REGISTER DEFINI ito 

RXCSR Ai "DEFINITIONS 
osc=e1T18 “DATA SET CHANGE 
RING=BITI4 : RING 
CTS=8IT13 CLR TO SEND 
CARDET=BIT 12 : CARRIER DETECT 
RECACT=BITII REC ACTIVE 
SRO=BIT1O -SEC REC DATA 
DSR=81T9 “DATA SET ROY 
STPSYN=B81TB STRIP SYNC 
RXDONE =81T7 "REC DONE 
RINTEN=BIT6 REC INTR ENABLE 
DSINTE=BITS *DSC_INTR ENABLE 
SYNSCH=81T4 >SYNC SEARCH 
STD=81T3 :SEC XMIT DATA 
RTS=81Te *REQ TO SENO 
OTR=BITI *DATA TERM RDY 
VOID=BITO 

-RXDBUF BIT DEFINITIONS 
RXERR=BITIS :REC ERROR 
OVRRUN=BIT14 : OVERRUN 
FRMERR=BIT13 FRAME ERROR 
PARER=BIT12 “PARITY ERROR 

-PARCSR BIT DEFIA TIONS 
PAREN=BITS ITY ENABLE 
EVPAR=BITS “EVEN PARITY SENSE 

-PARCSR WROD DEFINITIONS 
SYNINT=30000 “SYNC EXTERNAL MODE 
SYNEXT=20000 >SYNC INTERNAL MODE 
ISYNOD=0 :ISOC MODE 
FIVE=0 *WORO LENGTH S BITS 
SIX= “WORD LENGTH 6 BITS 
SEVEN=4000 WORD LENGTH 7 BITS 
EIGHT=6000 “WORD LENGTH 8 BITS 
NOPAR=0 *NO PARITY 
ODOPAR=1000 000 yee LTY 
EVEPAR=1400 N PARITY 

-TXCSR BIT DEFINE TONS 
ONA=BIT15 A NOT AVAILABLE 
MTDATA=BITI14 :MAINT DATA 
CLK=B1T13 CLK 
BITH= 1149 -BIT WIND 
MRESET=81T8 MASTER RESET 
TXDONE =BIT7 :XMIT DONE 
TXINTE=BIT6 :XMIT INTR ENABLE 
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80S 000040 ONAINTE=BITS :DNA_INTR ENAB 
806 000020 SENO=BITY - SEND 
807 000010 HOXEN=B1T3 : HOX/F DX 
80g 000001 BREAK=B1T9 j BREAK 
809 :TXCSR WROD DEFINITIONS 
810 oc0000 USER= “USER MODE 
811 004000 MINT="7000 “MAINT INT MODE 
8l2 010000 MEXT=10000 “MAINT EXT MODE 
813 014000 SYSTST=14000 SYSTEM TEST MODE 
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O3-FEB-77 08:00 PAGE 
: COMMON TAGS 

-SBTTL COMMON TAGS 

) 
6 08:28 

000377 

el 

5 MEARE A Se SEE AE AE AE 0 0 9H AE de A a a 
THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS 
;#USED IN THE PROGRAM. 

SCMTAG: 
. WORD 

Saint: BNI 
RFLG: .BYT 

SICNT: .WORD 
SLPADR: .WORD 
S$LPERR: .WORD 
SERTTL: .WORD 
SITEMB: .BYTE 
SERMAX: .BYTE 
SERRPC: .WORD 
SGORDR: .WORD 
SBOROR: .WORD 
SGODAT: .WORD 
SBODAT: .WORD 

. WORD 

. KORD 
SAUTOB: .BYTE 
SINTAG: .BYTE 

. RORD 
SUR: . WORD 
DISPLAY: .:4ORD 
$TKS: 177560 
S$TKB: 177S6e 
$TPS: 177564 
STPB: 177566 
$NULL: .BYTE 
SFILLS: .BYTE 
SFILLC: .BYTE 
STPFLG: .BYTE 
SREGAD: .WORD 

SREGO: .WORD 
SREG1: .WORD 
SREG2: .WORD 
SREG3: .WORD 
$REGY: .WORD 
SREGS: .WORD 
STMPO: .WORD 
STMP1: .WORD 
STMP2: .WORD 
STMP3: .WORD 
STMP4: .WORD 
STMPS: .WORD 
TIMES: Q 
ESCAPE :0 

SBELL: .ASCIZ 
§QUES: .ASCITI 
SCRLF: .ASCII 

O
O
D
 
O
D
G
H
0
O
O
0
O
—
-
 
O
O
O
 
0
0
0
0
0
 

Lo
la
) 

o
w
n
 

W
E
 

W
w
 

me
] 

tw
 

O
N
D
V
D
O
O
O
S
B
O
O
0
O
0
0
9
O
 

V
D
O
-
w
o
O
 

(207) (377) <377> 
/2/ 
(15> 

;;STRRT OF COMMON TAGS 

i i CONTAINS is. 3 TEST NUMBER 
;: CONTA ERROR FLAG 
ss CONTAINS SUB”” ST ITERATION COUNT 
> CONTAINS SC” t LOOP -wORESS 
i CONTAINS vr— RETURN FOR ERRORS 
; ;CONTAT OTAL EPS0RS DETECTED 
::CONTAINS ITEM CONTROL BYTE 
:;CONTAINS MAX. ERRORS PER TEST 
; CONTAINS PC OF LAST ERROR INSTRUCTION 
*: CONTAINS ROORESS OF ’GO0D’ DATA 
;:CONTAINS ROORESS OF ’BAD’ DATA 
;;CONTRINS ’GOOO’ DATA 

; ;AUTOMATIC MODE INDICATOR 
;; INTERRUPT MODE INDICATOR 

; ;ROORESS OF SWITCH REGISTER 
i 1 RODRE SS OF Pr aPLAY REGISTER 
-: TTY KBD STA 
;; TTY KBO BUFFER 
;; TTY PRINTER STATUS REG. ADORESS 
3; TTY PRINTER BUFFER REG. ADDRESS 

tT ONTAING SCOP FILLER HARACTERS- REQUIRED 
;; INSERT FILL CHARS. AFTER A “LINE FEED 
3; TERMINAL AVAILABLE” ches (81T<O07>=0=YES) 
CONTAINS THE SS FRO 
-:WHICH (SREGO) WAS OBTAINED 
::CONTAINS ( ($REGAD)+0) 
j CONTAINS (($REGAD) +2) 
ssCONTAINS ((SREGAD) +4) 
; 5 CONTAINS ( (SREGAD) +6) 
CONTAINS (($REGAD)+10) 
js CONTAINS ((SREGAD) +12) 

ii een BEF iNeD 

+ USER DEFINED 
it heeR BEF INED 
*:USER DEFINED 

MAX R OF ITERATIONS ;;NAX. NUMBE 
; ESCAPE ON ERROR ADDRESS 
;;CODE FOR BELL 
> QUESTION MARK 
; CARRIAGE RETURN 
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870 001Se4% O0001e 
871 
872 
873 
874 
875 
876 001Se6 
877 001Se6 O00000 
878 001530 900000 
879 001S3e Q00000 
880 001534 000000 
881 001536 000000 

= Bin tame SRS i 
88S OO1S46 
886 00154 ooo 
887 001547 000 

SS Rn meee 
890 bo1eed Bou0no 
891 
892 
893 
B94 
895 

age 001556 000 
898 001557 000 
839 
300 
301 
302 
303 001560 000000 
904 
30S 001S6e 000 
306 001563 000 

3 RIES cote 
309 b1ee? 000 
gio 001270 000000 

sb Bless BR 
a Bier a1. BIE BR 
6 Bie ae si, IS Rae 
919 001610 000000 
320 001612 000000 
921 poibis 000000 
922 1616 000000 

2 Ritsh Bae Re BER 

HO0e2 
03- BES -77 08:00 PAGE ee 

COMMON TAGS 

SLF: ASCIZ <1le) ;LINE FEED 
RUUTIETTICT TT CUTITULULITLTierer er ir ieee 

‘OBTTL APT MAILBOX-ETABLE 

vii lalaalallalaelalaelalaelellelelelalaelellaleeleleelaielelelleleeieieleieleieiebeeiebseiebieieiiele 

‘ive 
smi: ;; APT MAILBOX 
SNSGTY: .WORD AMSGTY ;;MESSAGE TYPE CODE 
SFATAL: .WORD AFATAL 7 FATAL ERROR NUMBER 

A
 

o
e
k
 

o
e
 

“
°
 
@
>
°
s
 

”
 

e
e
 

¢
e
 

°
*
 

e
e
 

°
°
 

e
e
 

& 8 D
 

w
 
r
 

o>
 

=:
 

m
—
 

mr
 

e
x
 —
 

oo
 

ow
" 

wn
 

—~
 

m
 

xz
 

UOP: .WORD A BOOP eet T 

- Bits 1s- Li2cpu Tee 11/20203, 11/40=04, 11/45=05 i 11/70=be, bba=87, 6210 
re BIT LO=REAL TIME 
* # BIT S=FLOATING porn PROCESSOR 
ty BIT B= NORY MANAGE MENT 
$MAMS1: .BYTE AMAMS! ;-:HIGH SS,M.S. BYTE 
SMTYP1: |BYTE AMTYP1 ite. Type ,BLkel (HIGH BYTE) 
¥ @2n 

i PE RT FiceC CORE COST 
# 300 NSEC CPPS AR-On2 
°% poe002 
S$MADRI: .WORD AMADRI :sHIGH ike $3 but! 

=3 “BYTES, THIS WORD AND LOW OF “TYPE” ABOVE 

jronse: BvTe ames et yeaa il: S. BYTE’ 

SMADRE: WORD — ANADRE ER. LAST’ ADDRESS, BLK #2 

eyes: “RYT aera 5 HIGH, ROPRE SS M.S. BYTE 

SMADR3: WORD  AMADR3 ER. Last’ ADDRESS, BLK83 
gd: ° NT ANT 4 si HIGH, sweet M.S. BYTE 

SMAORY: [WORD  AMAORY iy LAST’ RNORESS jeuxey 

RETA: -tGRe AveetS  INTERRLEY ECT SetLafS EERE Ta 
SBASE: .WORD ABASE SE ADDRESS OF EQUIPMENT UNDER TEST 

VM: QDEVM DEVICE MAP 
Hae “HoED ACOWI ug Me R DE RIPTION WORD#1 
SCDW2: :WORD ACDW2 s CONTROLLER CRIPTION WORDS 
SDDWO: .WORD ADOKO vis DE WORD 80 
$00W1: .WORD ADDW! at SERIPTOR WORD #1 
$O0W2: .WORD AODDWe ; DEVI DESCRIFTOR WORD #2 
$00W3: .WORD ARDOW3 js DEV icf BE CRE TOR OR WORD S83 
SOOWH: .WORD ADOWY ;;D&VIC RIPTOR WORD #4 
$O0WS: .WORD ADOWS ;;DEVICE DESCRIPTOR WORDSS 
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001626 
001630 

Paes 1 

0016 

cats 
DO1G44 
001646 
001650 

001652 

13-OCT-76 08:28 
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APT MAILBOX-E TABLE 

SETEND: 

ROOWE 
ADOW7 

ADOW10 

site 
ADOW14 
RODWIS 

[Oe 

;;DEVICE DESCRIPTOR WORDS6 
;DEVICE DESCRIPTOR WORDS7 

BMG: BEEERIBTOR ubRbe’ 
;DEVICE DESCRIPTOR HOR EL 

Bg Ress EsTPISs BB WORD S13 
: DEVICE DESCRIPTOR WORD #14 
DEVICE DESCRIPTOR WORDS1S 
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; INSTRUCTION DEFINITIONS 

PUSH 1SP=S746 ;DECREMENT PROCESSOR STACK ! WORD =TST -(SP) 
POP 1SP=S726 : INCREMENT PROCESSOR STACK 1 WORD =TST (SP)+ 

sar une RU FROW STACK =Aby (5PD¢, RO 
go SDRGRETENT STAEK THIGE Set cGBh"cg8h. 

REGISTER _DEEINI TONS 
RXCSR BIT OTE INIT 

psc-8yTt 1G Date ser CHANGE 
RI ITIY 

cee aii Saar 
RecRe seb 11 ‘ie RARE Ve 

ITl € REC DATA 
DSR=81T9 “DATA SET RDY 
STPSYN=81T8 STRIP SYNC 
RXDONE =81T7 REC DONE 
RINTEN=81 T6 “REC INTR ENABLE 
OSINTE=8ITS iDSC INTR ENABLE 
SYNSCH=BITH TNC SEARC 
STO=B1T3 ieee XMIT BATA 
RTS=BIT2 "REQ TO SENO 
OTR=8IT1 “DATA TERM RDY 

VOID=B17 0 ogur BIT DEFIN 
RXERR=8It15 Me FPR RoR 
Re recaTtY : OVERRUN 
FRMERR=81T13 i FRAME ERROR 

ER=BIT TAEecsR BIT oer hit Orta ERROR 
PARENZBItS  BARL TS ENABL 
EVPAR=81T8 - EVEN Panto SENSE 

SYNINT= sooo HRD DEF INTIS rem MODE 
¥e xe gocnd Bh INTERNAL MODE 

FIVE=0 *WORD LENGTH S BITS 
SIX= :WORD LENGTH 6 BITS 
SEVEN=4000 *WORD LENGTH 7 BITS 
EIGHT=6000 WORD LENGTH 8 BITS 
NOPAR=0 ;NO PARITY 
ODDPAR=1000 000 PARITY 
EVEPAR=1400 “EVEN PARITY 

-TXCSR BIT DEFINITIONS 
DNA=BIT : “DATA NOT AVAILABLE 
MTDATA=BIT14Y ;MAINT OATA 
CLK=8IT13 “CLK 
BITW=BITIO BIT WINDOW 

SET=BIT "MASTER RESET 
PRDORE=BIT? ;XMIT DONE 
TXINTE=BIT6 ;XMIT INTR ENABLE 
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DO0040 NTE=BITS ;0NA_INTR ENAb 
aag A0020 grocer ts : OPN 
1000 000010 HOXEN=BIT3 s HOX/FDX 
1001 000001 BREAK=81TO > BREAK 
1 ;TXCSR WRO DEFINE TJONS 
1 aret USER= ;USER MODE 
1004 000 MINT=4000 ‘MAINT INT MODE 
100S 010000 MEXT=10000 sMAINT EXT MODE 
1006 014000 SYSTST=14000 sSYSTEM TEST MOOE 
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28 ERROR POINTER TABLE 

.SBTTL ERROR POINTER TABLE 

;#THIS TABLE CONTAINS ie INFORMATION FOR EACH ERROR THAT CAN OCCUR. 
;#THE INF ION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN 
s#LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT. 
;#NOTEL: IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC). 
: #NOTE2: EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS: 

:i EM *sPOINTS TO THE ERROR MESSAGE 
3% DK ;:POINTS TO THE DATA HEADER 
st OT :;POINTS TO THE DATA 
3% OF ::POINTS TO THE DATA FORMAT 

SERRTB: 
sERROR TABLE 

EM1 ;ERROR | REGISTER ERROR 
OH} 
OT1 
OF 1 
ENe sERROR 2 RECEIVER ERROR 

OT} 
OF 1 
a ;ERROR 3 TRANSMITTER ERROR 

OT} 
OF 1 
EM ;ERROR 4 BIT ERROR (GENERAL) 

DOTY 
OF 1 

*DEFAULT DU ADDRESSES 
axcsr: 160010 
HRXCSR: 160011 
RXDBUF: 160012 

: 160013 
PARCSR: 160012 
HPARCSR: 160013 
TXCSR: 160014 
HTXCSR: 16C91S 
TXDBUF: 166016 
HTXDBUF : 160017 

“DEFAULT DU VECTORS 
OURIV: %79 sREC INTR VECTOR 
DURIS: «72 REC_INTR STATUS 
OUTIV: 774 XMIT INTR VECTOR 
DUTIS: 776 *XMIT INTR STATUS 

ERROR MESSAGES 
EM4: -ASCIZ 7 ERROR PC / 

EM1: -ASCIZ 7 COMPARISON ERROR ON REGISTERS’ 
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08:28 ERROR POINTER TABLE 

0S2123 051105 

2522 042503 EM2:  .ASCIZ / RECEIVER ERROR/ 
1108 o4e44 

2 EM3:  .ASCIZ / TRANSMITTER ERROR 
OW4S15 052124 
one 0Sil2e2 

sDATA_ HEADERS FOR ERROR MESSAGES 
051122 O41S20 DH1:  [ASCIZ /ERRPC WANTED ACTUAL/ 
O40S27 052116 
G20040 041501 
046101 000 EVEN 

° sDATA TABLES FOR ERROR MESSAGES 
001130 001132 O71: "WORD  SERRPC, HLOG, HLD1,0 

oo0000 OT¥:  .WORD SERRPC,O 

000 000 OF1: .BYTE 0,0,0,0 

LEVEN 
"SBTTL ACT11 HOOKS 

5 5,36 Me He AE SE AE AE AE 0 SE HE SE OE HE AE SE a a Sa a A EEE REE 

"HOOKS REQUIRED BY ACT11 
SSvPCs. ;SAVE PC 

SENQAO ;;1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP 

"WORD 0 ; s2)SET LOC.52 TO ZERO 
" =$SvPC tt RESTORE PC 

-SBTTL APT PARAMETER BLOCK 

© MMMM HE MH A EE EE HE a EE EEE ERR EEE REESE 

Ser LOCATIONS 24 AND 44 AS REQUIRED FOR APT 
35-36 He ak HE 0 SE 0b AE EE SS a HE 0 a Hg a a a Sa a a a a a a a a EE 

.$X2.; ;SAVE CURRENT LOCATION 
sae ; 391 POMER FAIL TO POINT TO START OF PROGRAM 
44 ENT TO'AET INDIRECT ADDRESS PNTR. 
SAPTHOR iiPOIN TO APT HEADER BLOCK 

sRESET LOCATION COUNTER 
HAHAH AHHH HEE AHHH HEH HHHH ABH HHH HEHEHE 

‘ber TUP_APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC 
; INTERFACE SPEC. 

$1815 .WORD O - THO HIGH BIS OF 18 BIT MAILBOX ADDR 
MBADR: [WORD SNAIL ;;AODRESS OF APT MAILBOX (BITS 0-15) 

STSTM: .WORD 10 RUN TIM OF LONGEST TEST 
SPASTM: .WORO 10 ;;RUN TIME IN SECS. OF IST PASS ON 1 UNIT (QUICK VERIFY) 
SUNITM: .WORD ‘AODITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT 

"WORD -SETEND-SHAIL72 ; LENGTH MAILBOX-ETABLE (WORDS) 
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1119 

rer INI ION re teams 
1123 SET UP PROCESSOR STACK 

ibe par Pe ‘ Fan MOL PL FLAGS AND COUNTS He ae Pee 
Lle8 oo21S2 START: 
1129 “SBTTL INITIALIZE THE COMMON TAGS 
1130 ;;CLEAR THE COMMON niet, ESCATAG) | ARee 

1131 O021S2 012706 001400 MOV sSCMT ;;FIRST LOCATION 10 BE CLEARED 
1132 0020156 005026 CLR (R5)+ : CLEAR MEMORY LOCATION 
1133 160 See? O0144G CMP @SWR,R& ;;DONE? ' 
11 164 O01 BNE -6 ;;LOOP BACK IF_NO 
1135 002166 012706 001100 eeST 5;SETUP THE STACK POINTER 
11% s INITIAL Ze a FEY 
1137 002172 012737 016332 E SRIOTVEC -10T vEcToR FOR SCOPE ROUTINE 
1138 ON27P00 012737 OOO34O Ocvdee MOV $50 alorvEces oi VEL 7? 
1139 O0e206 Ol 4 990030 MOV rig sieht VEC’ TFENT V5 VECTOR FOR ERROR ROUTINE 
1140 O02214 O01 MOV Teese ii 
1141 012737 ‘Ol 000034 MOV j TRAP VECTOR FOR TRAP CALLS 
1142 002230 012737 000036 MOV HM IG ab TENEC 
1143 GOe¢236 012737 01S0e4 O000e4 MOV SSPWRON JSPMRVEC ; pOwER FAILURE VECTOR 
1144 O02244 012737 000026 MOV 8340, J8PWRVEC+E sieve? 
1145 O02eS2 O0S067 17723 CLR STIMES INITIALIZE NUMBER OF ITERATIONS 
114% O022S> 005067 177232 CLR SESCAPE >; CLEAR THe ESCAPE ON ON ERROR OR ADDRESS 

ote vieeal bisoe? via tee ROY 5. SLBA rie L FOR SCOPE 
1149 0020276 012767 002276 177104 MC / ai DUNE ose Coe MOREE 

_ 1150 »;SIZE FOR A HARDWARE SWITCH REGLSTER. IF NOT FOUND OR IT IS 
1151 ; >: EQUAL OR -. 1 oe TU FC FOR e SOF TWARE SWITCH REGISTER. 

1153 os eats Whee eer ooc004 MOV a i§ ver ARVEC iF eO YE SPER On Cet oR 
1154 O0e316 O1e767 177570 177114 MOV est SHR ;;SETUP FOR A HARDWARE SWICH REGISTER 
1155 002304 Ol2e767 177570 177110 ey) #001SP. DISPLAY A HAROMARE DISPLAY REGISTER 
1156 002332 022777 177777 177100 CMP 8-1, aSAR r: TRY TO REFEKENCE HARDWARE SWR 
1187 O0eHO OO010l2 BNE 66S’ : BRANCH af NO TIMEOUT TRAP OCCURRED 
1158 ‘AND THE HARDWARE SWR IS NOT = -1 
1159 O0e342 OO0403 BR 65S :: BRANCH IF NO TIMEOUT 
1160 OO02344 012716 0023S2 64S: MOV 865, (SP) SET UP FOR TRAP RETURN 
116) poe359 RTI 
lige OC 1 000176 177060 65S: ‘MOV ::POINT TO SOFTWARE SWR 
1163 002360 012767 000174 177054 MOV sone np OISPLAY’ 
116s 002365 012637 66S: MOV (SP)+,98ERRVEC ;;RESTORE ERROR VECTOR 

11 005067 177136 CLR SPASS sCLEAR PASS C 
1188 preare 132767 177143 BITB #sAPTSIZE, SENVM thy FEET USER S size UNDER. ePT 
1168 OCe4O4 001403 BEQ 675 : YES USE NOR LAPT SWITC 
1168 01-406 012767 001550 177024 675 MOV #SSWREG, SHR :iNO,USE APT SWITCH REGISTER 

1174 O al 012706 001100 mov sSTACK, SP :SETS TACK 

1178 8 +24 A882 1 000024 MOV oP AIL, ae24 iS uw pore yt PR VECTOR 
1174 QUe432 105067 176535 CLRB = STFLG CLEAR START FLAG 
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1175 002436 005067 1764S0 CLR PASCNT CLEAR PASS COUNT 
1176 OOeWe 105067 176735 CLRB  —« SERFLG “CLEAR ERROR FLAG 
1177 O0c446 005067 176740 CLR SERTTL CLEAR ERROR COUNT 
1178 Doeee 7? 176740 CLR SERRPC CLEAR LAST ERROR POINTER 
1179 12767 000001 176716 MOV #1. STSTNM :SET UP FOR TEST 1 
1180 OOcN64 Ol2767 OO21S2 176412 MOV #. START, RETURN SE” JP FOR POWER FAIL BEFORE 
1181 ‘TESTING STARTS 
1182 OO2%72 013746 000006 MOV 386, -(SP) 
1183 OOCY76 013746 OO0004 MOV ae4; -(5°) 
1184 O02S02 012737 O02Si6 o00co4 MOV 81S) a84 
1185 002510 005777 1767c4 TST aS 
1186 002514 500407 2s 
1187 i& 612767 OOO176 176714 1S. MOV SSWREG, SHR 
1188 O02S24 012767 000174 176710 MOV 80 ISPREG, DISPLAY 
1189 002532 CNP (SP)+, (SP)+ 
1190 O02S34 012637 000004 2s: MOV (SP)+)a84 
1191 O02540 012637 000006 MOV (SP)+' da 
1192 O02S44 022767 000176 176666 CNP eSWREG, SWR 
1193 002552 001007 38 
119% 000554 ooon42 TST aa2 CHECK FOR CHAIN 
1195 SoeSbD 001402 BEQ 33S 
11% 000167 900522 IMP BEGIN 
1197 O0CSB& OO4767 010216 338 J PC, CNTLU 
1198 O0257¢ 105767 35 T5TB ses INFLG sHAS INITIALIZATION BEEN PERFORMED 
1199 002576 001004 ONCE 
1200 O02C600 104401 015164 TYPE MTITLE TYPE TITLE MESSAGE 
1201 OGCbOY 105167 INIFLG “IF NOT SET FLAG AND 00 
1202 O0C61G 105767 176732 ONCE: TSTB  SENV APT CONTROL? 
1203 O0e6b14 OO1410 BE LIS BR IF NO 
1204 O02616 032767 O00001 176726 BIT #1, SUSWR EXTENAL JUMPER ON? 
1205 O0ebe4 00100 SNE 12% : NO 
1206 O0c62h 105067 176321 CLRB JIMRBY ‘CLEAR FLAG 
1207 O0eb32 000167 Oo04s2 les: IMP BEGIN G0 DO IT 
1008 000636 000001 176574 11§: BIT #SWOO, 3SWR *RESELECT VECTOR & CONTROL REG? 
1009 O0cb44 001002 s 
1210 O0e646 000167 OO00436 JMP BEGIN 
1211 O0e6S2 012700 000300 1S: MOV #300,RO ;RESTORE VECTOR AREA TO TRAPCATCHER 
1212 O0e656 012701 000302 MOV 8302°R1 :START AT LOCATION 300 
1213 O0ebbe O1e702 OO0004 MOV #4 Re 
1214 O0e666 010110 2s: MOV Ri’ (RO) 
1215 002670 005011 CLR (RI) 
1216 O0e672 O60C00 R2, RO 
1217 OOCS74 O60e0i R2'R1 
1218 002676 O2e701 001000 CMP 81000,R1 END AT LOCATION 776 
1219 OOe702 00c771 BLT 2s 
1220 002704 104406 INSTR ; OUTPUT MESSAGE & GET INPUT STRING 
1221 002706 01S232 : MESSAGE 
1222 002710 104410 PARAM  : CONVERT STRING 
1223 O0e712 160000 160000 "LOW LIMIT 
1224 002714 167776 16 HIGH LIMIT 
1225 000716 017144 OUBASE STORE 27 THIS LOCATION 
1226 002720 001 -BYTE 1 * MASK 
1227? O0e7e1 001 "BYTE 1 "HOW MANY TIMES + 2 
1228 OOc7e2 O16767 O14216 176226 MOV BUBASE KEEPADD ;SAVE 
1229 002730 767 O140S6 JSR PC OUADDR 
1230 002734 016767 176216 176212 MOV KEEPADD, BASEADD ;RESTORE FOR ROTATION 
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CO3 
PAGE 30 

irik Pee MESSAGE & GET INPUT STRING 
CTO 

CORE ee 
300 
77% HIGH LIMI 
DURIV :STORE AT THIS LOCATION 

.BYTE 1 * MASK 
"BYTE 4 "HOW MANY TIMES + 2 

MOV pur V,KEEPIV : SAVE 
MOV V'BASEIV :SET UP FOR ROTATION 
INSTR  ;OUTPLIT MESSAGE & GET INPUT STRING 
MMULT  ; MESSAGE 
SETFLG SET FLAG BASED UPON INPUT STRING 
MULTD :THIS FLAG 
TST8 AMULTD ;ARE THERE MULTIPLE DEVICES 

"ON THE SYSTEM 
BMI B88 “YES ASK NEXT QUESTION 
CLR ACTREG 
CLR ROTADD 

age INP OUTMUL ;JUMP AROUND NEXT QUESTION 

INSTR ;QUTPUT MESSAGE 8 GET INPUT STRING 
MLASTD ;MESSAGE 
PARAM  ;CONVERT STRING 
160000 LOW LIMIT 
167776 HIGH LIMIT 

avte LASTADO STORE AT THIS LOCATION 

"BYTE 1 HOW MANY TIMES + 2 
THE FOLLOWING ROUT SETS UP ACTREG FOR THE FIRST TIME 
S: MOV ROTADO T UP POINTER 

CLR acties “CLR active REGISTER 
2s: BIS ROTADD ,ACTREG  ;MAKE THIS DEVICE ACTIVE 

ROL ROTADO ;SET UP POINTER 
BCS 3$ “ARE YOU OUT OF RANGE ? 
ACD #10, BASEADO ;SET UP BASE ADORESS 
CNP LASTADO, BRSEADO :1S THIS THE LAST DEVICE ” 
BH -NO DO It AGAIN I os 
81S ROTAOO, ACTREG _-THIS ASSUMES THAT THERE ARE AT 

LEAST TWO DEVICES WHEN YOU ANSWER YES TO 
“MULTIPLE DEVICE QUESTION 

4§: MOV bi ROTAOO ; SET ea FOR LATER USE IN END OF PASS SOUTINE 
MOV KEEPROD, BASEADD ;DITT 
BR Ou - CONT INUE QouESTIONS 

KEEPADO, BASEADD ; RESTORE 
INSTR ; OUTPUT MESSAGE i*é ST INPUT STRING 

; MESSAGE 
PARAM CONVERT STRING 
160000 ;LOW LIMIT 
167776 ; HIGH LIMIT 
LASTADD ;STORE AT THIS LOCATION 

BYTE 1 : MASK 
BYTE 1 

IMP S 
OUTMUL: MOV 8340, DUPRT 

“HOW MANY TIMES + 2 
I -D0 IT AGAIN 
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1287 003174 004767 013536 
ices 

1580 
1291 

1833 Dose) 104M iS) Beaete bisees 
1e95 “3204 122767 s 0127Se 
1e% 9 wSele 001003 
1e97 003214 108067 175726 
1e98 003220 O00Y!le 
iow 003222 Leaie! 000062 012734 

131 eee 11le767 «177777 =—175706 
1302 O03e40 000402 
1303 O03e42 104407 
1304 Q032e4%4 000757 
1305 O032%6 000e40 
1306 O032S0 104406 
1307 O032S2 015671 
1308 O032S4 104414 
1309 O032S6 001147 

ai ooseee Qlere 312 Ooseed Toa 
1313 003266 001150 
1314 O03270 104406 

3le Ooserd JONI 
1317 Beare 001151 
1318 003300 104406 
1319 003302 016071 
1320 003304 104414 
1321 003306 001153 
1322 
1323 
1324 
1325 003310 012706 001100 
1326 003314 106427 000340 
1327 003320 O3e777 O00002e 176blle 
1328 003326 001406 
1329 003330 104406 
1390 OO0333e 015555 
1331 003334 104410 
1332 003336 003362 
1333 
1394 
133 0050 = 00 
1a? Goae oodts 
ES 012767 003362 175532 

1341 
1342 

E bBoi?) Thee3s 

DQ3 
OO PAGE 31 
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JSR PC 
; COMPARE T RST CHARACTER IN aHe TELETYPE INPUT 
ir ER 10 T HARACTERS ibaa “§ 

HE C TER IS “1" CLEAR THE LAG 
;IF THE CHARACTER IS "2" SET THE FLAG 

ARA: 
INSTR TPUT MESSAGE & GET INPUT STRING ene | inechee 

3s: cee i, INSUF IS IT "1" ? 

CLRB steno ; 000 

18: CNPB 2, INBUF -IS IT “a” ? 

MOVB 1, SYNCNO :377 

es: INSTER :RETRY 
BR 3s 

4§: NOP 
INSTR ; OUTPUT MESSAGE 8 GET INPUT STRING 
MIRE ;MESSAGE 
SETFLG :SET FLAG BASED UPON INPUT STRING 
SEXMIT THIS FLAG 
INSTR ‘OUTPUT MESSAGE & GET INPUT STRING 

iret Shr. FLAG BASED UPON INPUT STRING 

INSTR ‘OUTPUT Le sace 8 GET INPUT STRING 
MATREY RE SSAGE 
SETFL i of bg BASED UPON INPUT STRING 
OPTCL HIS 
INSTR OUTPUT MESSAGE 8 GET INPUT STRING 
MEXTJ. ;MESSAGE 
SETFLG SET FLAG BASED UPON JNPUT STRING 
MRBY  ;THIS FLAG 

-TEST START AND RESTART 

-BEGIN: MOV 8STACK, SP SET UP STACK 
MIPS #340 *LOCK OUT INTERRUPTS 
BIT #SWO1, ASHR ‘IF SWOl=1, GET STARTING PC 

INSTR ; OUTPUT MESSAGE & GET INPUT STRING 
MTSTPC ; MESSAGE 
PARAM  :CONVERT STRING 
TST ;LOW LIMIT 

HIGH LIMIT 
‘OT ORES AT THIS LOCATION 

.BYTE 1 : MASK 
"BYTE 1 jou MANY TIMES + 2 

3S: MOV #7ST1, RETURN ; START AT TEST 1 
4g: TYPE cree 

JMP ORE TURN IST T TESTING 

;: THIS TEST VERIFYS CHARACTER PLUS PARITY GENERATION 
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1343 T TTER SECTION. 
ie Ha ako TEE CKS OFF TRING 
13% Hecate H SEVEN PLUS PARITY 
1347 ;; PAR 
1348 tT CHARACTER: 125 

1350 jjrerteebbeseeereececeeeeceernenererreserenennensranserteanacaey 

1: 
pied aces aad 000400 176334 ayere SMRESET,JTXCSR ;MASTER RESET 
1353 003372 012777 OO00000 176322 MOV SISYMOO; OPARCSR ;SET THE MODE 
1304 003400 052777 GOO40O0 176320 BIS SMRESET'STXCSR ;MASTER RESET 

1356 :SET MAINTENANCE MODE & SEND 
1357 -NOTE:BIT WINDOMSCLK ARE CLEARED (MTDATA=0) 
1358 003406 012777 OON0e0 176312 hov SMINT!SEND, JTXCSR 

1360 :SET MODE, 8 OF BITS,PARITY SENSE,8 LOAD SYNC REG 
131 003414 o1e777 005426 176309 MOV a1 M00! SEVEN! EVEPAR! 26 eb Cb, SPARCSR “SC 

138 rated ll Mes 176276 Sova PiSPR ARS aur ba FoR ER 
1364 OOS434 012767 001252 176036 MOV a1pe3 STF TO BE OBMIFTEDY CHAR 
1365 OO3442 012767 OO00l2 1754S2 MOV “t "8 OF SHIFTS 
1 :POKE CLK TO GET NTO ~SYMGRONIZR ZATION 
1367? O0034S0 052777 O20000 176250 BIS ‘PORE CLK UP 
1368 003456 042777 Oe0000 176242 is BIC actk, ‘ @TXCSR “POKE CLK DOWN 

1370 eae Ooenee 176006 ROR srr sFORCE CARRY 
1371 1 BCC $ BR IF CARRY CLR 
1378 nea 052700 002000 9 BIS 8B1TW,RO sEQUIV OF BITW 

1374 052777 G20000 176220 BIS 8CLK, aTXCSR ;POKE CLK UP 

137 OOSETN GIS7OL ree, tbele Boy sri STXCSR DOME CLK DOM 
130% Bi j A5e50s BIC CSR A “SAVE BITW & DNA 
1378 003524 t CMP RO Ri ':COMPARE'EXP VS ACT 
1379 003526 001401 BEQ +4 
1380 003530 104003 ERROR 3 BIT WINDOW DID NOT MATCH ACTUAL DATA 
1381 -BIT ALSO CHECK DNA 
1382 009532 005367 175364 DEC SHIFT 38 OF SHIF 
1383 003536 0013S2 BNE 1S D0 IT NAIR ? 
1384 -NOW POKE CLK TO SEE DNA 
1385 003540 052777 G20000 176160 81S acl K met eiPOKe CLK 
138 4% 012700 o000000 MOV Hb 
1 Se 017701 176150 MOV arxc UAL 
1388 003556 042701 6077777 BIC 877777, RI CAVE ONA ONLY 
1389 003562 O20001 CMP RO,RI COMPARE EXP VS ACT 
1390 003564 00140! BEQ 44 
1391 003566 104003 ERROR 3 :DNA SHOULD BE S 
1392 “IF DNA DID NOT ae 
1333 CHECK WORD LENGTH SELECT LOGIC 

139S ii HIS TEST VERIFYS CHARACTER PLUS PARITY GENERATION 
13% THE TRANSMITTER SECTION. 
1397 ‘IT ALSO CHECKS DNA TIMING 
1398 ide ISYMOO 

EQ3 
O3-FEB-77 08:00 PAGE 32 



FOS 
DZDUU-A MACY11 27(1006) O3-FEB-77 08:00 PAGE 33 
DZDUUA.M11 13-OCT-76 08:28 INITIALIZE THE COMMON TAGS 

I s sLENGTH: SEVEN PLUS PARITY 
14 : PARITY: OOOPAR 
1401 ; | CHARACTER: 125 

1 jercenabbereecneceevecansecereecannennensnneaeeacsensennests cise 
l 003570 O00004 +éT2. 
140S 003572 052777 OOO400 176126 Bis SMRESET,QTXCSR ; MASTER RESET 
1406 003600 012777 00000 176114 MOV 1 PARC R :SET THE MODE 
1407 003606 052777 GcO400 176lle BIS SHE *MASTER RESET 

1409 :SET MAINTENANCE MODE . SEND 
1410 “NOTE: BIT WINDOWSCLK ARE CLEARED (MTDATA=0) 
1411 003614 012777 OO4020 176104 hov #MINT! SEND, JTXCSR 

1413 ;SET MODE, & OF BITS PARITY SENSE.& LOAD SYNC REG 
1414 003622 012777 005026 176072 mov ISYMOO! SEVEN! OOOPAR! 26, aP 
141S 003630 016703 176072 MOV Theor R3 “SET UP’ oor TERROR MSG 
1416 003634 11 000i2eS 176070 MOVB 8125, aTXDBUF § ;LOAD DATA ¢ 
1417 003642 012767 0016S2 175639 MOV #165¢ STH ;T0 BE CHIF; bai CHAR 
1418 003650 012767 O000l2 175244 MOV #40 8 OF SHIFTS 
1419 :POKE CLK TO GET INTO STE RONTZA ZATION 
1420 003656 052777 OG2e0000 176042 BIS 8CLK, ITXCSR ‘PORE CLK UP 
1421 003664 042777 Ge0000 176034 BIC 8CLK’ ITXCSR “POKE CLK DOWN 
1422 003672 005000 1S: CLR RO 
1423 003674 006067 175600 ROR STMP1  ;FORCE CARRY 
1424 003700 103002 BCC 2 BR IF CARRY CLR 
14 Oa? Ye 052700 002000 95 BIS #B1TW,RO’ -EQUIV OF BITW 

1427 003706 0S2777 Oe0000 176012 BIS 8CLK, aTXCSR sPOKE CLK UP 
1428 003714 O04 Q20000 176004 BIC 8CLK. 9TXCSR :POKE CLK DOWN 
1429 003722 017701 176000 MOV aTxc$R, Ri * ACTUAL 
1430 003726 042701 075777 BIC #075777, RI ‘SAVE BITW & DNA 
1431 003732 020001 CMP RO.R1 ';COMPARE’EXP VS ACT 
1432 003734 001401 BEQ +4 
1433 003736 104003 ERROR 3 BIT WINDOW DID NOT MATCH ACTUAL DATA 
1434 -BIT,...ALSO CHECK DNA 
1435 003740 005367 175156 DEC SHIFT ;8 Of SHIFTS 
1436 003744 001352 BNE 1$ *D0 IT AGAIN ? 
1437 “NOW POKE CLK TO SEE ONA’ 
1438 003746 952777 920000 175752 BIS acl STXCSR ejPone CLK 

1440 peed 017701 175742 MOV 5h e RO. ai O cTUAL 
1441 003764 042701 077777 BIC 877777, Rt “SAVE DNA ONLY 
1442 003770 O20001 CMP RO.R1 “COMPARE EXP VS ACT 
1443 003772 001401 BEQ + 
1444 003774 104003 ERROR 3 :DNA SHOULD BE SET 
L44S -IF ONA DID NOT SET 
LHe CHECK WORD LENGTH SELECT LOGIC 

1448 -THIS TEST VERIFYS CHARACTER PLUS PARITY GENERATION 
1449 | OF THE TRANSMITTER SECTION. 
1450 iid ALSO CHECKS DNA TIMING 
1451 * MODE: SYNINT 
1452 : LENGTH: EIGHT PLUS PARITY 
1453 : PAXITY: EVEPAR 
1454 CHARACTER: 125 
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1458 
1456 
1457 003776 O00004 
1458 OO4000 052777 
1459 OO4006 012777 
1460 004014 
1461 
1462 
1463 
1464 004022 012777 
1465 

SS epee pier ee BE REE 
1469 OO4O42 112777 
1470 OO40SO 012767 
tye OO40SE 012767 

1473 QO4064 052777 
1474 OO4072 042777 
1475 004100 005000 
we gon Ge 006067 

ie Ie 
1479 OOY114 
1480 goa 052777 AB le Bien 
14 194 1 
14 140 1 
1485 004142 001401 
18s 004144 104003 

1488 004146 005367 
1489 004152 0013Se 
1490 
1491 004154 
143e 004162 012700 
1493 004166 017701 
1494 004172 042701 
1495 004176 020001 
1496 OO4200 001401 
1497 OO4202 104003 
1498 
1499 
1500 
1501 
1502 
1503 
1504 
1S05 
1S06 
1$07 
i 

1510 OO04204 000004 

G03 
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PR 5 aaah 

000400 175720 BIS SMRESET,QTXCSR ;MASTER RESET 
030000 175706 MOV 8SYNINT, @PARCSR ;SET THE MODE 
000400 175704 BIS SMRESET,3TXCSR MASTER RESET 

;SET MAINTENANCE MODE 8 SEND 
“NOTE: BIT WINOOWSCLK CLEARED (MTDATA=0) 

004020 175676 hov SMINT! SEND, aTXC 

;SET MODE, ® OF BITS, PARITY SENSE,& LOAD SYNC REG 
7426 175664 nov asyn NIZEIGHT!EVEBOR! <8, BRCRR 

175664 MOV TXCSR,R3 SET OR ERROR MSG 
000125 175662 MOVB 8125, aTXDBUF  ;LOAD DATA CHAR 
000125 175422 MOV #125 STMPI >TO BE SHIFTED CHAR 
000011 175036 MOV a9. SHIFT 8 OF SHIFTS 

:POKE CLK TO GET INTO SYNCRONIZATION 
O20000 175634 BIS #CLK, aTXCSR :POKE CLK UP 
G20000 175626 is BIC ALLA, STXCER *POKE CLK DOWN 

17372 ROR STMP1  ;FORCE CARRY 
BCC 2 -BR IF CARRY CLR 

002000 95 BIS 8BITH,RO -EQUIV OF BITW 

Q20000 175604 BIS #CLK, aTXCSR -POKE CLK UP 
175576 BIC CLK gTXCER i POKE CLK DOWN 

rethe MOV atxcéR RI ACTUAL 
075777 BIC 8979777 RI >SAVE BITW_& DNA 

CHP R , 1 ’; COMPARE’ EXP vS ACT 
.+ 

ERROR 3 -BIT WINDOW DID NOT MATCH ACTUAL DATA 
*BIT,...ALSO CHECK DNA 

174750 DEC SHIFT :8 OF SHIFTS 
BNE 1S “DO IT AGAIN ? 

-NOW POKE CLK TO SEE DNA 
o20000 175544 BIS 8CLK, aTXCSR ;POKE CLK 
100000 MOV 8100000, RO ‘EXPECTED 
175534 MOV aTXCSR, R1 ACTUAL 
077777 BIC 877777_R1 “SAVE SNA ONLY 

CHP RO) Rd COMPARE EXP VS ACT 
+ 

ERROR 3 -ONA SHOULD BE SET 
;IF_ DNA DID NOT SET 
;CHECK WORD LENGTH SELECT LOGIC 

;; THIS TEST VERIFYS CHARACTER PLUS PARITY GENERATION 
;;OF THE TRANSMITTER SECTION. 
;;I1T ALSO CHECKS DNA TIMING 
is : SYNINT 
;;LENGTH: EIGHT PLUS PARITY 
; ;PARITY: OODPAR 
; ; CHARACTER: 125 

«= 6 9 46 a8 ae He Ae 06 6 90 a8 aE a A HH Ha a EH a a EE EEE 

tST4: SCOPE 
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0S2777 
012777 
0S2777 

012777 
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175Sle 
175500 
175476 

178470 

1754S6 

1754S4 
175214 
174630 

175426 
175420 

178376 
175370 

175336 

HO3 

BIS SMRESET,2TXCSR ; MASTER RESET 
MOV aSYNINT, OPARCSR ;SET THE MODE 
BIS BMRESET | aTXCSR MASTER RESET 

; SET MAINTENANCE MODE & SEND 
E:BIT WINOOWBCLK ARE CLEARED (MTDATA=0) 

hov SMINT! SEND, JTXCSR 

nov aSyAINT FELCH TObObARI oo SeerCSR eR” 
ue iat OR ERROR MSG 

nov iad it “SIFTED. CHAR 

;SET MODE, 8 OF BITS, PAR 

sPOKE aug fo or uit sunegontze Hey CLK UP 
BIC ack, " aTXCSR “POKE CLK DOWN 

ROR STMP1  ;FORCE CARRY 
BCC 2S "BR IF CARRY CLR 
BIS #B1TW,RO’ sEQUIV OF BITW 

BIS #CLK, 3TXCSR sPOKE CLK UP 
BIC nits STXCSR ; POKE CLK DOWN 

BIC 38 F Ay Ae BI TW & DNA 
CHP RO, - COMPARE EXP VS ACT 

+ 

ERROR 3 1 WINDOW DID NOT MATCH ACTUAL DATA 
-ALSO CHECK DNA 

DEC SHIFT tf ie SHIFTS 
BNE 1S D0 IT AGAIN ? 

: NOW POKE CLK TO SEE ona 
1S acLK, JTXCSR sPOKE CLK 

MOV #100000, RO : EXPECTED 
MOV aTXCSR, R1 : ACTUAL 
BIC 877777,R1 SAVE DNA ONL 
CHP ROR : COMPARE EXP YS ACT 

ERROR 3 DNA SHOULD BE SET 
IF DONA DID NOT SET 
;CHECK WORD LENGTH SELECT LOGIC 

i Ogle TEST VERIFYS CHARACTER PLUS PARITY GENERATION 
in. Ato cre AURA LT TER FECTION. 

MING 

Beare ZETGHT PLUS PARITY 

ti CHARACTER: Les 
stl agensansenesnestesneseneeneseneennenn SHREEE 

@MRESET,aTXCSR ; MASTER RESET 
MOV BISYMOO, APARCSR :SET THE MODE 
BIS SMRESET,aTXCSR ;MASTER RESET 
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-SET MAINT 
Meee ETT UT ODWET TARE ARE CLEARED (MTDATA=0) 

004020 175262 iby @MINT!SENO, dTXCSR 

:SET MODE, # OF BITS, PARITY SENSE,8 LOAD SYNC REG 
007426 175250 mov #1S{NOD! EIGHT! EVEPAR!c®, SPARCSR 
175290 MOV TXCSR RG SET UP FOR ERR ERROR MSG 

1 175246 MOVB OTXDBUF § ; LOAD DAT 
002252 175006 MOV teose STHPI TO BE OMIETEDY CHAR 
000013 174422 MOV IFT 8 OF SHIFTS 

-POKE CLK TO GET hi HE ACRONT ZATION 
g20000 175220 BIS aCLK, aTXCSR sPOKE CLK UP 
020000 175212 is ae ack, "Q@TXCSR “POKE CLK DOWN 

174756 ; ROR STMP1 ; FORCE CARRY 
Bcc 2$ BR IF CARRY CLR 

002000 95 BIS #B1TW,RO’ “EQUIV OF BITW 

g20000 175170 ~~ BIS 8CLK, aTXCSR -POKE CLK UP 
020000 175162 BIC 8CLK: aTXCSR *POKE CLK DOWN 
175156 MOV aTxc$R,R1 > ACTUAL 
075777 BIC 8075777, RI “SAVE BITW & DNA 

cH ROR - COMPARE EXP VS ACT 

ERROR 3 BIT WINDOW DID NOT MATCH ACTUAL DATA 
;BIT -ALSO CHECK DNA 

174334 DEC SHIFT :@ OF SHIFTS 
BNE 1$ ido IT AGAIN ? 

-NOW POKE CLK TO SEE DNA’ 
o20000 175130 BIS #CLK, aTXCSR -POKE CLK 

MOV 80,R0  - EXPECTED 
175120 MOV aTkcsR, RI > ACTUAL 
077777 BIC 877777, R1 >SAVE DNA ONLY 

CMP RO,R1 > COMPARE EXP VS ACT 
BEG +4 
ERROR 3 DNA SHOULD BE SET 

Teoh WORD NeNG TH "SELECT LOGIC 

.; THIS TEST VERIFYS CHARACTER PLUS PARITY GENERATION 
110 THE TRANSMITTER SECTION. 

CKS DNA TIMING 

hopes TS ET ne PLUS PARITY 
: BORITY: ODDPAR 
; ; CHARACTER: 12S 

jie bbe 

o00400 175076 BIS anRESET , aTXCSR sMASTER, RESET 

Bpsene | {5ebed Bey SRRYERO BROCE RR i RC reR rece 
;SET MAINTENANCE MODE 8& SEND 

;NOTE:BIT WINDOWSCLK ARE CLEARED (MTDATA=0) 
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1683 OO4644 012777 O04020 175054 MOV SMINT!SEND, JTXCSR 

162s 75042 ;SET MODE, & ' OF BITS peRITY ooENSE,S 8 LORD SYNC REG 

ress BRubea BLES AS roy #13 (HORLEIGHT! ODER FB, FoR ERon MSG 
1628 OO4654 11277? 000125 175040 NOVE bits sTiomr iL OAD DATA CHAR CHAR 

ies Beane B1S7RS BRésrs i5usty nov 82752, Site 1 ope caitte 
1631 ;POKE CLK TO GET itt Spyncnonzat in 
1632 OO4706 052777 Oe0000 175012 BIS POKE CLK UP 
1633 004714 042777 Oe0000 175004 BIC acc K STKceR *POKE CLK DOWN 
1634 OO47e2 005000 1S: CLR RO 
1635 OON7e4 006067 174550 ROR STMP1  ;FORCE CARRY 
1636 O04730 103002 BCC 28 -BR IF CARRY CLR 
1637 OON732 052700 od2000 BIS 8B1TW,RO’ sEQUIV OF BITW 
1638 004736 2s: 
1639 OO4736 052777 020000 174762 BIS 8CLK, aTXCSR -POKE CLK UP 
1640 OO4744 04. 020000 174754 BIC SCLK’ aTXCSR *POKE CLK DOWN 
1641 OO47S2 017701 174750 MOV aTxc$R RI ACTUAL 
1642 OO47S6 042701 075777 BIC 8075777 ,R “SAVE BITW_& DNA 
1643 OON762e 02000! CMP RO,R1 Rh ompaReE’ EXP VS ACT 
1644 OCON764 OO14O! BEQ +4 
1645 OO4765 104003 ERROR 3 iBT WINDOW DID NOT MATCH ACTUAL DATA 
164% ALSO CHECK DNA 
1647 004770 005367 174126 DEC SHIFT :8 oF SHIFTS 
1648 004774 001352 BNE 1S =DO IT AGAIN ? 
1649 :NOW POKE CLK TO SEE DNA’ 
1650 004776 052777 174722 BIS aCLK. 3TXCSR -POKE CLK 
1651 012700 0000 MOV #0.R0  - EXPECTED 
1652 O0S010 017701 1747le MOV arkcsr, Ri - ACTUAL 
1653 OOSOI4Y 042701 077777 BIC 877777. “SAVE ONA ONLY 
16S4 005020 020001 CMP RO,R! “COMPARE EXP VS ACT 
1655 005022 OO1401 BEQ 44 
1656 005024 104003 ERROR 3 ;DNA_ SHOULD BE SET 
1657 ‘IF DNA DID NOT SET 
1658 CHECK WORD LENGTH SELECT LOGIC 

ied 
1661 »;THIS TEST VERIFYS CHARACTER PLUS PARITY GENERATION 
1662 +1 OF THE TRANSMITTER SECTION. 
1663 -IT ALSO ate CKS ONA TIMING 
1664 : «MODE : SYNIN 
1665 : :LENGTH:EIGHT PLUS PARITY 
1666 BERT Y: EVEPAR 
bb? ; | CHARACTER: 2S2 

16693 BUTTT TTL TTT TTT TT TTTTTTTTTTTUTTUTTTTTTETTTITETTITTTTTTTTTT Trt Te 
1670 005026 téT7, SCOPE 

1672 posose 61e77) BabrD tpueSe BEET ODARCCR ier? THE MODE é 
1673 poet nated 174654 BIS Spee ort BS *MASTER RESE 

1675 -SET MAINTENANCE MODE 8 SEND 
1676 “NOTE: BIT WINDOWSCLK ARE CLEARED (MTDATA=0) 
1677 005052 012777 904020 174646 Mov SMINT!SEND, aTXCSR 

—_—= oo -— ~~ 
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2 esxo err 
16al blero 

ts Hts less 
1684 005106 012767 

bbe 005114 052777 

eas Bee ee HS as 
1690 005136 10300e 
1691 005140 052700 
1692 O0S144 
1693 Q0S144 052777 
169% 00S1S2 Q42777 

ce ee 
1697 etal 1 
1698 005172 001401 
163 00S174¥ 104003 

1701 005176 005367 
1706 O0Sede 0013Se2 

He Hie fie 
1 042701 
1708 0 1 i se Sue 
1711 
1712 
1713 
1714 
1715 
1716 
1717 
1718 
1719 
1720 
1721 

ie He se 
17eS O0Se4%4 012777 
1726 O0SeSe ( 
1727 
1728 
1729 
1730 O005e60 012777 
1731 

FE see pire ie BBE Ree 

KQ3 
3-FEB-77 08:00 PAGE 38 0 

08:28 

174634 

174632 
174372 
174006 

174604 
174576 

174SS4 
174S46 

174514 

174462 
174450 
174446 

174440 

174426 

INITIALIZE THE COMMON TAGS 

;SET MODE, 8 OF BITS, PARITY SENSE,8 
MOV aSYAINTLEIGHI _=VEP 128, SPARCSR 
MOV TXCSR,R3 sSET OR ERROR MSG 
MOVB  82S2,aTXDBUF = ;LOAD DATA CHAR 
MOV 825_ | STMP| T 

.20KE CLK UP 
BIC aCLK, dTXe ;POKE CLK DOWN 

1$: CLR RO 
ROR STMP1 ;FORCE CARRY 
BCC 2s ;BR IF CARRY CLR 

3 BIS eBITW,RO ;EQUIV OF BITW 

BIS #CLK, JTXCSR ;POKE CLK UP 
BIC sCLK, aTXCSR ;POKE CLK DOWN 
MOV aTxcSR.R1 * ACTUAL 
BIC 0075777 ,RL i pAVE BITW 8 ONA 
CMP RO, 1's COMPARE’ EXP VS ACT 

ERROR 3 sBIT WINDOW DID NOT MATCH ACTUAL DATA 
‘BIT - aA 0 CHECK DNA 

DEC SHIFT ;@ OF SHIFTS 
BNE 1$ 

“NOW POKE CLK TO SEE DNA 

mii Hioeebovee” ‘Gate 
MOV +t (RI irae 
BIC 877777._R1 “SAVE DNA ONLY 
CMP RO Ri COMPARE EXP VS ACT 

+4 
FoR 3 ;ONA SHOULD BE SET 

;IF_ DNA DID NOT SET 
;CHECK WORD LENGTH SELECT LOGIC 

;;THIS TEST VERIFYS CHARACTER PLUS PARITY GENERATION 
ss TRANSMITTER SECTION. 
;;IT ALSO CHECKS DNA TIMING 
A : VNINT 
; sLENGTH: EIGHT PLUS PARITY 
; ;PARITY: OODPAR 

MTT TTT iri iiiitit itt ttiititi ttt 
t$T10: SC 

Bier’ SMRESET,QTXCSR ; MASTER RESET 
MOV 8SYNINT, @PARCSR ;SET THE MODE 
BIS SMRESET, @TXCSR ; MASTER RESET 

;SET MAINTENANCE MODE 8 SEND , 
sNOTE:BIT WINOOWSCLK ARE CLEARED (MTDATA=0) - 
ov SMINT! SEND, JTXCSR 

-SET MODE, @ OF BITS, PARITY SENSE,8 LOAD SYNC REG 
dv ESYAINT EIGHT! ODOPAR! 96, SPARCSR 
MOV TXCSR,R3 >SET UP’ FOR ERROR MSG 
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Oe0000 
100000 
174276 

Ouse 1764 
173880 

174376 
174370 

174346 
174340 

174306 

1742S4 
174242 
174240 

174232 

174220 

174216 
173756 
173372 

LO3 

MOVB #2Se , aTXDBUF ;LORO DATA C 
ney 0652, 8 § fel 510 of® filet TED. CHAR 

:POKE CLK TO GET mteH SYNCRONIZA zation 

1$: 

es: 

BIS 8CLK, ATXCSR ‘PORE CLK UP 
BIC ack,  aTXCSR *POKE CLK DOWN 

ROR STMP1  ;FORCE CARRY 
BCC 2s "BR IF CARRY CLR 
BIS 8BITW,RO’ sEQUIV OF BITW 

BIS 8CLK, aTXCSR POKE CLK UP 
BIC #CLK! JTXCSR *POKE CLK DOWN 
MOV aTxc$R, Rl ACTUAL 
BIC #075777, Ri} >SAVE BITW & DNA 
CHP RO, Rl - COMPARE EXP VS ACT 

ERROR 3 T WI DID NOT MATCH ACTUAL DATA OE eee eo EHECK DNA 
DEC SHIFT 38 oF SHIFTS 
BNE 1S “DO IT AGAIN ? 

:NOW POKE CLK TO SEE DNA’ 
BIS eCLK. aTXCSR -POKE CLK 
MOV #109000, RO “EXPECTED 
MOV aTXCSR, AL * ACTUAL 
BIC 477777, Ri *SAVE ONA ONLY 
chp ROR COMPARE EXP VS ACT 
BE 
ERROR 3 ;DNA SHOULO BE SET 

;IF_ONA DID NOT SET 
CHECK WORD LENGTH SELECT LOGIC 

;;THIS TEST VERIFYS CHARACTER PLUS PARITY GENERATION 
;0F THE TRANSMITTER SECTION 
is ALSO CHECKS DNA TIMING © 

:PORGTRLE atae PLUS PARITY 
t BORITY:E 
t CHARACTER:0 

RTT TTT TTTTTTTTTTTTTTTTTTTT TITTY TTT Terr TTT ert ee 
téTLi: SCOPE 

BIS SMRESET,@TXCSR ; MASTER RESET 
MOV BSYNINT, @PARCSR ;SET THE MODE 
BIS SMRESET)ATXCSR ;MASTER RESET 

;SET MAINTENANCE MODE & SEND 
-NOTE:BIT WINOOWSCLK ARE CLEARED (MTDATA=0) 
hov @MINT! SEND, JTXCSR 

;SET MODE, 8 OF BITS, PARITY SENSE 8 er YNC REG 
mov SSYNINT EIGHT! EVEP ARCSR 
MOV TXCSR,R3 SET ‘ FOR ERROR MSG 
MOVB a0, 0, @ 1 XOBUF "LOAD DATA CHA 
MOV TO BE SHIFTED CHAR 
MOV 0° , SHIFT :# OF SHIFTS 
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08:28 

020000 
100000 
174070 
077777 

000400 

000400 

174170 
174162 

174140 
174132 

174100 

174046 
174034 
174032 

174024 

174012 

17366 
173164 

173762 
173754 

INITIALIZE THE COMMON TAGS 

;POKE CLK TO GET wdc PXCSR PORE C 
BIS E CLK UP 
BIC 8CLK; ITXCSR *POKF CLK DOWN 

18: CLR RO 
ROR STMP1 FORCE CARRY 
BCC 2$ BR IF CARRY CLR 

95 BIS 8B1TW,RO’ -EQUIV OF BITW 

; BIS #CLK, aTXCSR :POKE CLK UP 
BIC 8CLK: JTXCSR “POKE CLK DOWN 
MOV aTXCSR. RI - ACTUAL 
BIC 8075777, RL SAVE BITW& DNA 
CHP ROR ; COMPARE EXP VS ACT 

ERROR 3 BY WINDOH vig, NOT MATCH ACTUAL DATA 
HECK DNA 

DEC SHIFT # oF gure ° 

;NOW POK LK TO j00 TT AGAIN ® + : SEE ONO ce SPOKE CLK 
HOV #109600, j EXPECTED 

BIC oye Rt ve Dna ONLY 
CMP RO, Rl COMPARE EXP VS ACT 

PE or 3 ;DNA SHOULD BE SET 
IF DNA DID NOT SET 
>CHECK WORD LENGTH SELECT LOGIC 

js THIS TEST VERIFYS CHARACTER PI US PARITY GENERATION 
THE TRANSMITTER SECTION. 

HS BLO CH CKS DNA TIMING 

i? MT PLUS PARITY 
ITY: OOOPAR 

fete 0 

PPPTTL ET TTT TTT ETT TTTTTTTTTTTTTTTTUTTUTTCTTVITETTCTTETTTTTTTTT 

téT12: SCOPE 
BIS SMRESET,@TXCSR ; MASTER RESET 
MOV BSYNINT, @PARCSR ;SET THE MODE 
BIS BMRESET,aTXCSR ;MASTER RESET 

;SET MAINTENANCE MODE & SEND 
sNOTE:BIT WINOOWSCLK ARE CLEARED (MTLATA=0) 
hov #MINT!SENO, aTXCSR 

-SET MODE, # OF BITS, PARITY LORD SYNC REG 
MOV BSYAIN” !EIGH ToodraR ee, SPARCSR 
HOV TXCSR SET UP FOR ERROR MSG 

NOY rod bid iy Otten CHAR 
MOV “8 OF SHIFTS 

-POKE CLK TO GET 09. 43H PPNCRONIZATT Un 
BIS 8CLK, JTXCSR -POKE CLK UP 
BIC 8CLK’ JTXCSR *POKE CLK DOWN 
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ea 
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173732 
173724 

173672 

173640 
173626 
173624 

173616 

173604 

173602 
17334e 
172756 

173554 
173546 

NO3 
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INITIALIZE THE COMMON TAGS 

Ron SYMP ;FORCE CARRY 
BCC 2s “BR IF CARRY CLR 
BIS #81TW,RO’ “EQUIV OF BITW 

BIS @CLK, 3TXCSR -POKE CLK UP 
BIC 8CLK' aTXCSR *POKE CLK DOWN 
MOV aTxcSR, Ri ACTUAL 
BIC 8075777 ,R} :SAVE BITW_& ONA 
CH RO, Ri COMPARE: EXP VS ACT 

ERROR 3 sBIT WINDOW DID NOT MATCH ACTUAL DATA 
ALSO CHECK DNA 

SHIFT is Rua Hie Ts 
1$ IN ? 

;NOW POKE CLK TO SEE ona’ 
BIS 8CLK, ITXCSR sPOKE CLK 
MOV #100000, RO * EXPECTED 
MOV aTXCSR, Rl “ACT 
BIC 877777,R1 : ONLY 
CH RO) Rl "COMPARE EXP VS ACT 

a 2 

ERROR 3 DNA SHOULD BE_SET 
IF ONA DID NOT SET 
:CHECK WORD LENGTH SELECT LOGIC 

,; THIS TEST VERIFYS CHARACTER PLUS PARITY GENERATION 
ttOF THE TRANSMITTER SECTION. 
Ha ALSO CHECKS DNA TIMING 

: MODE : SYNINT 
; LENGTH: EIGHT PLUS PARITY 
tt BARTTY: EVEPAR 
; ; CHARACTER: 377 

jueeseeebbereeeeenenensnrensecneeneens RARAELERELESRAREREREL SARE EE 

SCOPE 
BIS SMRESET, a TXCSR s MASTER RESET 
MOV @SYNINT, @PARCSR ;SET THE MODE 
BIS @MRESET,3TXCSR ;MASTER RESET 

;SET MAINTENANCE MODE 8& SEND 
TE:BIT WI CLEARED (MTDATA=0) 

hov @MINT! SEND, LE SCER 

;SET MODE, ® OF BITS,PARITY SENSE,.8 LOAD SYNC REG 
mbv aSYNINT!ELGHT !EVEPAR! 26, SPARCSR 
MOV TRCSR SET UP FOR ERROR NSG 
MOVB 3s 8377, RS oguF *LOAO DATA CHAR 
MOV #377, stiP ;T0 BE SHIFTED CHAx 
MOV 8 OF SHIFTS 

-POKE CLK TO GET "Fate UNCRONIZAt ION 
BIS BCLK, ITXCSR -POKE CLK UP 
BIC ack, TXC5R *POKE CLK DOWN 

ROR STMP1 FORCE CARRY 
Bcc 2s “BR IF CARRY CLR 
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030000 
000400 

173S24 
173516 

173464 

173432 
173420 
173416 

173410 

173376 

173374 
173134 
172550 

173346 
173340 

173316 

BOY 

95 BIS sBITW,RO -EQUIV OF BITW 

BIS #CLK, ITXCSR ;POKE CLK UP 

BO sre aTXCSR =i POKE CLK DOWN 
BIC XSRRL Save BIT & DNA 
che Ro (i Rh ompaRe EXP VS AC 

ERROR ;" sBIT WINDOW DIO NOT MATCH ACTUAL DATA 
ALSO CHECK DNA 

DEC SHIFT i Ue 
BNE 1$ DO IT sau IR ? 

:NOW POKE CLK TO SEE DNA’ 
BIS #CLK, 3TXCSR sPOKE CLK 
MOV #100000, RO : EXPECTED 
MOV aTXCSR, Ri * ACTUAL 
BIC 877777,R1 SAVE DNA ONLY 
CMP RO,RI COMPARE EXP VS ACT 
BEQ 44 
ERROR 3 DNAS BE SET 

‘TF DNA DIO NOT SET 
‘CHECK WORD LENGTH SELECT LOGIC 

;; THIS TEST VERIFYS CHARACTER PLUS PARITY GENERATION 
°: OF THE ITTER SECTION. 
+: IT ALSO CHECKS ONA TIMING 

i CoMGTHg fey PLUS PARITY 
: PAR Ty SogeaR 
5 | CHARACTER: 377 

Pr i-th 

SNRESET, @TXCSR ; MASTER RESET 
NOV SSYNINT, @PARCSR :SET THE MODE 
BIS SMRESET, @TXCSR ; MASTER RESET 

;SET MAINTENANCE MODE 8& SEND 
-NOTE: BIT WINDOWSCLK ARE CLEARED (MTDATA=0) 
hov 8MINT!SEND, JTXCSR 

SET MODE. # OF BITS, PARITY SENSE,8& LOAD SYNC REG 
nov eSYNINT LEIGHT! OODPAR! 28, SPAR SPARCSR 
MOV TXCSR,R3 T UP’ FOR ERROR MSG 
MOVB 8377, oTXDBUF iba DATA CHAR 
MOV 077? STP >TO BE SHIFTED CHAR 
MOV -§ oof SHIFTS 

-POKE CLK TO GET “ito Seyicnonrzat 18 
BIS POKE CLK UP 
BIC actk’ STXCeR *POKE CLK DOWN 

1§: CLR RO 
ROR STMP1 ;FORCE CARRY 
BCC 2s “BR IF CARRY CLR 

95 BIS #B1TW,RO’ sEQUIV OF BITW 

BIS BCLK, aTXCSR sPOKE CLK UP 
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1959 006410 042777 20000 173310 BIC scLk QTXCSR j POE CLK DOWN 

19%1 peed oe l A539 Bic wr A ave BIT & DNA 
19%2 006426 OGe000! CMP : COMPARE EXP VS ACT 
1963 006430 001401 BEQ 
1964 006432 104003 ERROR ;" :BIT WINDOW DID NOT MATCH ACTUAL DATA 
1965 *BIT,...ALSO CHECK DNA 
1965 006434 005367 172462 DEC SHIFT :8 OF SHIFTS 
1967 OOB44O 0013S2 1$ :DO IT AGAIN ? 
1968 -NOW POKE CLK TO SEE DNA 
1969 O06442e 052777 020000 173256 BIS eCLK, aTXCSR sPOKE CLK 
1970 OO64SO 012700 100000 MOV #100000, RO : EXPECTED 
1971 OOB4S4 017701 173246 MOV JTXCSR, A} : 
1972 OO06460 042701 BIC 877777,R SAVE DNA ONLY 
973 OO06464 02000! CMP RO,R1 COMPARE EXP VS ACT 
974 006466 00140! BEQ 44 
975 006470 104002 ERROR 3 ;DNA SHOULD BE SET 
976 "IF DNA OID NOT SET 
377 CHECK WORD LENGTH SELECT LOGIC 

aa9 
981 -;THIS TEST VERIFYS THAT BY SENDING ONLY ONE SYNC 

TER (TWO SELECTED BY STRAPPING ) RECACT =0 
:: THEN ONE ORDINARY CHARACTER (TO BREAK UP THE SEQUENCE) 
;;RECACT 20.0... 0.2.2... IT WILL TAKE TWO MORE SYNC CHARS 

: BEFORE RECACT =1 
; ;NOTE: THIS TEST WILL ONLY WORK WHEN TWO SYNC CHARS 
"HAS BEEN BEEN SELECTED ...OTHERWISE JUMP AROUND THIS TEST 

5; MODE : SYNC INTERNAL (SYNINT) 
;PARITY: NOPAR 

; ;LENGTH: EIGHT 

s+ THIS TEST CHECKS ONLY THE RECEIVER SECTION 

Wreiiiiiiiiiiiiiiiitiitttt ti ittiiittitiitittrtrir§r © 
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006472 000004 pate SCOPE 
OOG474 105767 172446 TSTB_ - SYNCNO jTEST FOR & OF SYNC CHARS REQUIRED 
006500 100127 BPL 2s NOT TWO GET OUT OF TEST 
006502 052777 OOO400 173216 BIS SMRESET, ATicoR ;MASTER RESET 
006510 012777 O30000 173204 MOV SSYNINT, OPARCSR ;SET THE MODE 

e000 006516 052777 OOO400 173202 BIS SMRESET'QTXCSR MASTER RESET 

2002 :SET MAINT DATA, CLK, BREAK, SMAINTENANCE MODE 
2003 006524 012777 064001 173174 MOV | 8MTOATAICLK'MINT! BREAK, aTXCSR 

2005 -SET MODE ,8 OF BITS, PARITY SEN-E, 8LOAD SYNC REG 
2006 006532 012777 036026 17316e mov USYNINT! EIGHT! NOPER? cb @PARCSR 
2007 006540 052777 000020 173144 BIS #SYNSCH, ORKC T SYNC SEARCH 
2008 -POKE CLK TO GEt RCP VERT ENTO SYNCROIZATION. . 
2009 006546 042777 O20000 173152 BIC #CLK, aTXCSR ;POKE CLK DOWN 
2010 O06SS4 052777 Oc0000 173144 BIS 8CLK’ 3TXCSR “POKE CLK UP 
2011 -POKE CLK TO GET LOGIC INTO SYNCRONIZATION 
2012 042777 020000 173136 BIC #CLK, JTXCSR sPOKE CLK DOWN 
2013 006570 052¢777 020000 173130 BIS aCLK’ 3TXCSR *POKE CLK UP 
2014 006576 012767 OO0010 172316 MOV 88. , SHIFT :# OF SHIFTS 
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172666 V TMP 1 YNC_CHAR TQ BE SHIFTED IN she Speers BaS5e3 BPRSS Wee BRAS IIE 3H as IN Hs ERC CHAR 
2017 006616 032777 OO4O00 173066 BIT eRECACT, ORXCSR =0? 
2018 O06624 001401 BEQ 

Seemed Bo asi SE 
2021 oP a eoee 175eo4 nov spurt PRACT Sie) Hmees Gheres Biles er ESE oeroar ieuP TI TOES cence 
2023 HAVE J Us ers i syncRonizar ZATION....... ation 

Sid Poke atk f wigs I 8 Fito etc arias 15h 
202i 006550 042777 020000 173050 ats STXCSR “POKE CLK DOWN 

soSa S, DoBbSb Ose G20000 + POKE CLK a cer GIP TK INTO smmcigtoafton 
2023 006664 042777 020000 173034 XCSR - POK DOWN 

cost BOEsOD Oreoe? erst Bis reli Srxcsh Poke chk UF 
2032 006706 Bass racer 155548 1S: BIT tRecACT, BRXCSR ;RECACT = 0 ? 
2033 006714 ODI4O!1 BEQ 
2034 006716 104004 ERROR sRECACT SHOULD BE 0 
2035 006720 012767 OO0010 172174 MOV 48. , SHIFT 8 OF SHIFTS 
203% 00672 012767 172544 MOV #26 | STMPL *SYNC CHAR 
2037 O06734 O04767 O010c06 JSR PC. RPOKE SHIFT IN THIS SYNC CHAR 
e038 740 7 172160 eC COUNT 

7™44 001360 1§ ,1S COUNT = 0 ” NO GO AGAIN 
2040 006746 032777 OOYO0C 172736 BIT BRECACT, ORXCSR ;RECACT = 1 ? 
2041 006754 001001 BNE 
2042 006756 104004 ERROR 4 sRECACT SHOULD BE ASSERTED 
2043 006760 2s: 1§ TE IFS 
2044 -: THIS TEST VERIFYS MODE SELECT..... Sous eye CEFERNAL VS: GONE TRTERNAL 
2047 BASICALLY THE TEST CHECKS ater THE RECEIVED 

9 i OAT ARE AN aie Tere TRANSPARENT 
soca Hae PER Ps TO THE RECEIVER SECTION 
2051 : «LENGTH: EIGHT 
2052 :NOTE: SEARCH SYNC IS NOT SET 
e053 © 3 MEME SM HEME HE AE ME OE AE HE M6 SE AEE A A SE a HE HEE REE EEE 
2054 006760 OUO004 téT16: SCOPE 
2055 006762 052777 OOO4O0 172736 BIS SMRESET, aTXCSR i MASTER RESET 
2056 006770 012777 030000 172724 MOV SSYNINT, CSR j SE THE MODE 
2057 006776 052777 OO0400 172722 BIS saeeseT oe ROSTER RESET 

2059 ;SET MAINT DATA, CLK, BREAK, SMAINTENANCE MODE 
e060 007004 012777 064001 172714 MOV  ' SMTDATAICLK! MINT! BREAK, JTXCSR 

2062 ;SET MODE ,# OF BITS, PARITY SENSE 8LOAD SYNC REG 
2063 007012 012777 036026 172702 MOV aSYNINT!EIGHT!NOPAR 2b, SPARCSR 
2064 -POKE CLK TO GET LOGIC INTO SYNCRONIZATION 
2065 007020 042777 020000 172700 BIC eck, gTXCSR sPOKE CLK DOWN 
2065 00702 052777 Ocd000 172672 BIS K' QTXCSR *POKE CLK UP 
2067 -POKE CLK TO GET LOGIC INTO SYNCRONIZATION 
2068 007034 042777 O20000 172664 BIC 8CLK, aTXCSR -POKE CLK DOWN 
2069 O07042 052777 OcOD000 172656 BIS 8CLK' aTXCSR *POKE CLK UP 
2070 007050 012767 OO0010 172044 MOV #8. , SHIFT -8 OF SHIFTS 
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2071 0070S5 012767 000125 172414 MOV #125, STMP1 ;DATA CHARACTER 
2072 007064 O16 172626 MOV RXOBUF .R3 -FOR ERROR MESSAGE 
2073 07070 e777 O40000 172630 1S: BIC 8MTDATA,3TXCSR CLEAR MAINT DATA 
eo74 1 CLC 
2075 007100 006067 172374 ROR STMP1 ; FORCE CARRY 
2076 O07104 103003 BCC 2s 
2077 007106 052777 O40000 172612 BIS aMTDATA, aTXCSR ;SET MTDATA 
2078 007114 042777 Oe0000 172604 2s: gic 8CLK, aTXCSR *POKE CLK 
2079 007122 052777 Ocp00d 172576 BIS 8CLK) sTXCSR 
2080 007130 012700 000377 MOV #377°RO . EXPECTED 
2081 007134 017701 172556 MOV ARXOBUF AI ACTUAL 
2082 007140 O2000! CNP RO.RI 
2083 007142 00140! BEQ 44 
2084 007144 104002 ERROR 2 
2085 “DATA CHARACTER SHOULD COMPARE...... 
208 0071% 005367 171750 DEC SHIFT iS IT THE LAST SHIFT ? 
2087 007152 001346 BNE 1S SHIFT SOME MORE 
2088 007154 052777 OOO4YO0 172544 BIS SRE T ie “eeeTee RESET 
2089 007162 012777 Oe0000 172532 MOV 8SYNEXT, SPARCSR HE MODE 
2030 007170 052777 OOO4O0 172530 BIS SHRESET,@TXCSR :MASTER RESET 

2092 -SET MAINT DATA, CLK, BREAK, SMAINTENANCE MODE 
2093 007176 012777 064001 172522 MOV  ' @MTDATAICLK! MINT! BREAK, JTXCSR 

2095 -SET MODE ,# OF BITS, PARITY SENSE 8LOAD SYNC REG 
20% 007204 012777 O26026 172510 Nov @SYNEXT! EIGHT 'NOPAR! 26. BPARCSR 
2097 :POKE CLK TO GET LOGIC INTO SYNCRONIZATION 
2098 007212 042777 O20000 172506 BIC 8CLK, aTXCSR ;POKE CLK DOWN 
2099 007220 052777 O20000 172500 BIS eck, aTXCSR ;POKE CLK UP 
2100 O07226 012767 000010 171666 MOV SHIFT 8 OF SHIFTS 
2101 012767 000125 172236 MOV a3, STMP1 :DATA CHARACTER 
2102 go7eNe 7 172234 CLR 
2103 105167 172030 COMB sine ;MAKE LOW BYTE ALL 1°S 
2104 -TO MATCH RXDBUF'S CONTENTS AFTER A MASTER RESET 
2105 O0072S2 042777 ON0000 172146 SS: BIC #MTDATA,@TXCSR ;CLR MAINT DATA 
2106 O07eb0 O00C4! cLc 
2107 OO7262 006067 172212 ROR STMP1 ;FORCE CARRY 
2108 OT" ebb 103003 BCC 6$ 
2109 <?70 052777 ON0000 172430 BIS SMTDATA, JTXCSR 
2110 007276 106067 172200 6S: RORB  $TMP2 '-PICK UP CARRY BIT 
2111 007302 042777 O20000 172416 BIC @CLK, aTXCSR 
2112 007310 052777 Oe0000 172410 BIS acl, aTXCSR 
gii3 16700 i721 MOV STipg RO s EXPECTED 
114 17701 1723 MOV /R1 : ACTUAL 

2115 007326 020001 CMP 3 Ri 
2116 007330 00140! BEQ 
2117 007332 i04c02 ERROR 3 -DATA CHARACTER SHOULD COMPARE. . 
2118 ; THE DATA ‘ eanci?t SHOULD BE SEEN AS IT 
2119 ‘SHIFTS BCROSS THE RECEIVER DATA OUTPUT 
2120 007334 005367 171562 DEC IFT 
gle 007340 001344 eg. 

2123 ii THIS TEST VERIFYS TX DONE FUNCTION, DONE = 1 
2124 “MODE: SYNC INTERNAL 
2105 :PARITY: NO PARITY (NOPAR) 
2126 **LENGTH: EIGHT 
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46 
INITIALIZE THE COMMON TAGS 

PUPTTTTTTTTTTTTUTTTTTTTTTTTTITTTTTTTT TTT TT TTT TTT TT TTT tity 

june SCOPE 

BIS #MRESET, aTXCSR i MASTER RESET 
>SET THE MODE MOV aSYNINT, APARCSR 

BIS BMRESETITXCSR ; MASTER RESET 

; SET veere st MOE 
T ROGHECLK. ARE CLEARED (MTDATA=0) 

ov SMINT!SENO, STXCSR 

;SET MODE, 8 OF BITS, PARITY SENSE. & LOAD SYNC REG 
mov SSYNINT! EIGHT! NOPAR! 26, aPARCSR 

STB aTXCSR - TXDONE? 

ERROR ; TXOONE SHOULD BE SET 
MOVB #21 @TXOBUF -LOAC ANY C 
BIS aCLK, 3TXCSR *POKE CLK ee 
BIC BCLK’ ATXCSR *POKE CLK DOWN 
TSTB = @TXCSR 
BPL +4 
ERROR 4 ; TXDONE SHOULD BE CLR 

BIS 8CLK, aTXCSR -POKE CLK UP 
BIC #CLK: 3TXCSR :POKE CLK DOWN 
TSTB =: aTXCSR 
BMI +4 
ERROR 4 : TXDONE SHOULD BE SET 

i THIS TEST PROVES THAT RXERR FREEZES THE “RECEIVER 

ites T or FERS PROVE ws auTonA C RESETS OCCUR 
WEN STP vnc FY Ao akc ERE Bae SENT YNC bt 

YM THES AUTOMATIC. RESET 
3315 DISCORBORLLATED 
;IE:_ FORCE OVERRUN (OVERRUN) WHILE STRIP SYNC IS SET 

;3BY TRANSAT TING A DATA CHARACTER THEN TRANSMIT A SYNC_CHARACTER 
;;RND DON’T RERO THAT DATA CHARACTER. NOTE: NORMALLY THE LOGIC 
Se obea RXDONE & ERROR FLAGS PROVIDING THAT ONLY SYNC CHARACTERS ARE 

: ;MOOE: Sync EXTERNAL (SYNEXT) 
;;LENGTH: EIGHT 
; ;NOTE: THIS TEST USES BOTH RECEIVER AND TRANSMITTER LOGIC 

PFS lll} Salalah 
Te0: SCOPE 

BIS SMRESET,@TXCSR ; MASTER RESET 
MOV SSYNEXT, BPARCSR ;SET THE MODE 
BIS BMRESET, JTXCSR : MASTER RESET 
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2183 ;SET MAINTENANCE MODE & SEND 
2184 -NOTE:BIT WINOOWSCLK ARE CLEARED (MTDATA=0) 
gig> Oo7Si4 i277 opHd2d 172204 Mov aMINT!SENO, JTXCSR 

2187 :SET MODE, 8 OF BITS, PARITY SENSE,8 LOAD SYNC REG 
2198 OO07S22 012777 Oeb02 172172 MOV aS YNEXTIE IGHT !NOPARY 26 SPARCSR 

ieg re be 777 pooose ele Bis” cy er TPSYN axe SYNC CHC ARCH & STRIP SYNC 
2191 Ravean 16703 ett MOV BSYRSCH Ra ’ OE up iz ERROR See ace 
2192 007550 012767 000003 171346 MOV #3, COUNT -®@ OF TIMES SYNC WILL BE SENT 
2193 007535 052777 Oe0000 172142 BIS #CLkK, aTXCSR :POKE CLK UP 
2194 007564 042777 Oe0000 172134 BIC SCLK. aTXCSR “POKE CLK DOWN 
els go7s7e 012767 000010 171322 2s: MOV #8. , SHIFT 8 OF SHIFTS 

2197 007600 0S2777 020000 172120 81S 8CLK, aTXCSR ;POKE CLK UP 
2198 007605 042777 Oe0000 172112 BIC @CLK’ aTXCSR *POKE CLK DOWN 
2199 007614 005367 171302 DEC SHIFT 
2200 007620 001367 BNE 1$ 
2201 OO76e2 105777 172064 TSTB  ARXCSR : RXDONE? 
2202 007626 100001 BPL +4 
2203 007630 104004 ERROR 4 >RXDONE SHOULD NOT ASSERT 
2204 007632 005367 171266 DEC COUNT 
2205 007635 001355 
2206 O07640 012700 o000e6 MOV $26, RO - EXPECTED 
2207 007644 017701 172046 MOV ORXOBUF , R1 ACTUAL 
2208 0076S0 02000) CNP RO.R1 
2209 001401 BEQ +4 
2210 007654 104002 ERROR 2 sNOTE THAT OVERRUN SHOULD NOT OCCUR, ALSO 
221) >SECOND & SRD SYNC CHARACTER CAME FROM 
22le -SYNC HOLDING REGISTER 
2213 OO76S6 012767 000003 171240 MOV #3, COUNT 78 OF TIMES 
2214 007664 112777 000025 172040 MOVB ~—- 8S, AT XDBUF “LOAD ANY CHAR... .HOWEVER... 
2215 -ONE MORE SYNC CHAR WILL BE SENT BEFORE 
2216 :THE "2S" CHAR IS SENT (THE DNA BIT IS 
gel? "ALREADY UP) 

2219 007672 012767 OO0010 171222 4S: MOV #8. , SHIFT 8 OF SHIFTS 

2221 007700 3S: 
2222 007700 052777 O20000 172020 BIS 8CLK, aTXCSR ;POKE CLK UP 
2223 007706 042777 Oc0000 172012 BIC #CLK; JTXCSR *POKE CLK DOWN 
2224 007714 005367 171202 DEC SHIFT 
2225 007720 001367 BNE 3$ 
222h 007722 00537 171176 DEC COUNT 
2227 007726 001361 BNE 4§ 
2228 007730 105777 171756 TSTB = SRXCSR_—_; RXDONE = 1 ? 
2229 007734 100401 BMI +4 
2230 0577 % 104004 ERROR 4 “RXDONE SHOULD BE SET 

1 012700 140026 MOV SRXERR! OVRRUN! 26,RO_ ; EXPECTED 
2232 007744 017701 171746 MOV ORXDBUF , R1 ACTUAL 
2233 007750 020001 CMP RO,R1 
229 007752 001401 BEQ +4 
2235 007754 104002 ERROR 2 sNOTE THAT OVRRUN SHOULD OCCUR 
22% ALSO SECOND SYNC CHARACTER CAME 
2237 “FROM SYNC HOLDING REGISTER 
2238 ;SUMMARY: THE OVRRUN STOPPED 
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2239 ; THE AUTOMATIC RESETTING OF 
eev0 *RXDONE & ERROR FLAGS..... CHECK THIS 

>: TH ST VERIFYS THAT EITHER SEQUENCE OF 
sous + TOABING TxOBue AND CeTTENG SEND 
2244 :DOES CAUSE TRANSMISSION 
2245 :;;MOOE: SYNC EXT 
esis ssLENGTH: EIGHT 

2e48 : WUVTTTITITI CT TTT eT TTT iT ttt itt tt itt titi ttt tthe 

ees 007756 OO00O4 +$T21: SCOPE 

2251 007760 052777 OO040O 171740 BIS SMRESET,JTXCSR MASTER RESET 
2252 007766 012777 Se0000 171726 MOV SSYNEXT, SPARCSR ;SET THE MODE 
goss 007774 O0S2e77" OOONOO 171724 BIS SMRESET, ATXCSR ; MASTER RESET 

2255 -SET MAINTENANCE MODE 8 SEND 
2256 “NOTE: BIT WINDOWSCLK ARE CLEARED (MTDATA=0) 
e057 010002 012777 oOO4020 171718 hov SMINT! SEND, aTXCSR 

2259 -SET MODE, ® OF BITS, PARITY SENSE,& LOAD SYNC REG 

es ot re 171704 Ho y " XTLEIGHT!NOPBR! CB, OPARCER MESSAGE 
soph {RAAB RioRS Aare 171676 BIC TEER BF cor i Bop SEND 

Soe Bouse ne pouuse 17 1666 NOvB $2 Stl LOAD CHARACTER 
2265 O10044 basses Aponss 171654 BIS Hat aTXCSR *SET SEND 
22 bb GET INTO SYNCRONIZATION 
2267 910058 052777 171646 BIS 8CLK, 3TXCSR -POKE CLK UP 
2068 Ol 042777 O20000 171640 BIC SCLK: aTXCSR “POKE CLK DOWN 
2269 010066 012767 OOO0Dl1O0 171026 MOV a9. , SHIFT :# OF SHIFTS 
2270 O1007% do5000 1S: CLR RO 
2271 010076 ? 171376 ROR STMP1 
2272 0!0102 103002 BCC 2 
e273 010104 0S2700 od2000 BIS #B1TW,RO sEQUIV OF BIT WINDOW 

2275 010110 2s: 
227 010110 OSe777 Oe20000 171610 BIS 8CLK, ITXCSR sPOKE CLK UP 
2277 010116 042777 Oe0000 171602 BIC #CLK: aTXCSR “POKE CLK DOWN 
2278 010124 017701 171576 MOV aTxcsR, Ri * ACTUAL 
2279 010130 O4e701 075777 BIC #07577? RI -SAVE BIT WINDOW & DNA 
gon O101%4 1 CMP RO,R} 

1 010136 rat BEQ 44 
2282 010140 104003 ERROR 3 ;BIT WINDOW OID NOT MATCH ACTUAL DATA BIT 
Aa “ALSO CHECK DNA 

010142 005367 170754 DEC SHIFT 
2285S 010146 001352 BNE 1S 
2286 
2287 
2288 
2289 -THIS TEST VERIFYS THAT DROPPING OF SEND IN THE 
5500 i sMIDOGE OF TRONGH] TTING A CHARACTER DOES INDEED 

1 : FIN RANSMITTING THAT CHARACTER 
2292 ;;MOODE: SYNC EXT 
2293 ;;LENGTH: EIGHT 
2294 7 
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INITIALIZE THE COMMON TAGS 

FRE alt +14 hlaaalaleallaalelaeellaeelaleelleelelaeelleellahebeeilehbeeiiehie 
Tee: SCOPE 

BIS SMRE ET, TXCSR. ; MASTER RE 
MOV asy 1 Sprncer a FR RE Robe 
BIS eee eer’ QTXCSR ; MASTER RESET 

T MAINT 
ise ere MTT oth ik CLEARED (MTDATA=0) 

aMINT! aT 

-SET MODE, 8 OF BITS PARITY SENSE,8 LOAD SYNC gts 
MOV fea 'NOPAR! 26, IPAR : MESSAGE 

MOVB wes sf oa BRP Fo con 
MOV #52. Hl “SHIFTED CHAR 
MOV #8. SHIFT -# OF SHIFTS 

-GET INTO SYNCROATZATION 
BI bcLk, TXC R POKE CL k Up 
BI CLK) OTXCSR *POKE CLK DOWN 

1S: CLR RO 
ROR STMP1 FORCE CARRY 
BCC 2S 
BIS #B1TW,RO sEQUIV OF BIT WINDOW 

es: 
BIS 8CLK, aTXCSR -POKE CLK UP 
BIC #CLK' @TXCSR :POKE CLK DOWN 
MOV aTXCSR,R1 : ACTUAL 
BIC 8075777, R} “SAVE ONLY BIT WINDOW 8 DNA 
CMP ROR 
BEQ Roane 
ERROR 3 -BIT WINDOW DID NOT MATCH 

“ACTUAL DATA BIT 
DEC SHIFT 
CMP 83, SHIFT 

Bre 3 aTXCSR DROP SEND 
3s: BAe tad , 

BNE 1S DO IT AGAIN? 

ii THES, TEST. VERTEYS THAT RXDONE ASSERTS WHEN STRIP SYNC IS SET 

; ;LENGTH: EIGHT 

FS a+ 11+ ella 

SMRESET, aTXCSR ; MASTER RESET 
MOV SSYNINT, PARCSR ;SET THE MODE 
BIS BNRESET, aTXCSR ;MASTER RESET 

;SET MAINT DATA,CLK,BREAK,8MAINTENANCE MODE 
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INITIALIZE THE COMMON TAGS 

MOV SMTOATA! CLK! MINT! BREAK , JTXCSR 

-SET MODE ,# OF BITS. PARITY SENSE BLOAD SYNC REG 
4) aSYNINT! EIGHT! NOPAR! 26, @PARCSR 

BIS BSYNSCH! STPSYN, anxcon ppe" SYNC SEARCH & 

-POKE CLK TO GET RECEIVER “IO STHERONIZATION becuase 
BIC ack, Tx XCSR ; POKE 

; POKE uk 7 GET wee INTO sencigenzarton 

BEE Rec aTKGaRFEOKE ELK OB 
sFOR ef oe Eee wc CHARS 

he ed ce MANY syie on™ bed ; 

Be” aur oe 
38: MOV #9. , SHIFT 40 Satae 

MOV 826 | STMP! >SYNC CHAR 
JSR PC RPOKE 
OEC COUNT ;IS IT ne LAST SYNC CHAR ? 
BNE 3$ GO AGAIN AND SHIFT IN ANOTHER SYNC CHAR 
gir BRECACT, ierceh sRECACT=1? 

ERROR 4" ;RECACT SHOULD BE ASSERTED 
STB @RXCSR ; RXDONE=0? 

ERROR 4 -RXDONE SHOULD NOT BE ASSERTED 
MOV SHIFT -8OF SHIFTS 
MOV a58 $10 “ANY CHARACTER 
J 
1ST8 oRACSR - RXDONE=1? 

ERROR -RXDONE SHOULD NOW BE ASSERTED 
OV £25 RO EXPECTED 

MOV SRXOBUF , RI : ACTUAL 
CMP RO, RI 

ERROR 2 ;CHARACTERS SHOULD BE MATCHED 

THIS TEST VERIFYS THAT BY DROPPING SYNSCH 
‘TIN THE MIDOLE OF A CHARACTER, SYNC CHARACTER SEQUENCE 
‘11S NEEDEO BEFORE RECACT, RXDONE ASSERT AGAIN. 
j ALSO, NOE SINCE RECACT IS DEPEN NT ON MATCH DETECT, 

YNSCH 3 DRO DROPPE IN THe E OF 
iQ aN Ae HHRACT N RAISED AGAIN :RXDONE SHOULD 
i NOT ASSERT UNTIL er oun CHARACTER SEQUENCE........ HOWE VER 

PAD” CHARACTER MUST PRECEED THIS JUGGLING OF SEARCH SYNC (SYNSCH) ;ONE_” 
-:MODE: SYNC INTERNAL (SYNIN 
: LENGTH: EIGHT 
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FOR A “CLEAN” RESTART 
MOV #8. 

KO4 

 SEEEELERESESEEEEREREREREREREREREREERERERRREREESEEREREL EERE RE ES 
tét24: SCOPE 

ESSE CRE SMES? 
MRESET, QTXC MASTER RESET 

SET IO NT. 
;SET MODE ,# OF BITS, PARITY SENSE 8LOAD SYNC REG 

nov SSYNINT! EIGHT! NOPAR! 26, @PARCSR 

BIS SSYNSCH,ORXCSR  -SET SYNC SEARCH 
;POKE CLK ik, t {RECEIVER INTO SYNCROIZATION.. 

eCLK eoxe CLK DOWN BIc 
BIS eCLK’ 3TX Xeon E CLK UP 

:POKE CLK TO GET cLkse INTO Synchonl SATION 
BIC 8CLK, aTXCSR -POKE CLK DOWN 
BIS aclK at STXCSR i POKE ak 

V : ME 
MOV Be AN Rg FOR ERROR MESSAGE 

1S: HOV ag sguteT is Vo HIFTS 

JSR PC AeOKE 

Be Se 
; TEST TO. SEE HOW MANY SYNC CHARACTERS NEEDED 

STB SYNCNO 
BRI 1§ 

es: alt #RECACT, @RXCSR =; RECACT=17 

ERROR ;RECACT SHOULD BE SET 
age aRxCSR ;RXDONE = 0? 

Sa A, ERA Ml Sal eR proneIng oF sins 
: OF DATA TRANSFER 
ioe F "PAD" CHARACTER Bp BER RED TO Otte OUT SYNC CHARACTER 

OR -YOU HAVE T XT OR FOLLOWING CHARACTER 

SHIFT i8 8 OF SHIFTS 
MOV 8eS  STMP1 ;"PAO™ CHARACTER 
JSR iSHIFT IN “PAD” CHARACTER 

ERROR ," DATA SHOULD COMPARE WITHOUT ERROR FLAGS 
LLOWING IS THE svi CHARACTER AFTER THE “PAD” CHARACTER 
CH SEARCH SYNC (SYNSCH) IS JUGGLED TO CREATE AN ABORT SITUATION —

O
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170610 

167672 
167642 
000016 
000026 
O0S644 
167616 
004000 

170050 
170420 

170620 

170576 
170870 

167766 

170544 
170636 

167724 

170502 

167654 

167632 
170202 

170374 

LOY 
PAGE Se 

INITIALIZE THE COMMON TAGS 

;AT THE END OF A bate TRANSFER SEQUENCE 
MOV SHIFT F SHIFTS 
MOV azt STMP1 ANE CHAR. 
JSR POKE 
BIT BRECACT, ARNCSR -RECACT=1? 

ERROR 4 ;RECACT SHOULD STILL BE SET 
1STé @RXCSR sRXDONE = 0 ? 

ERROR 4 -RXDONE SHOULD = O FROM PREVIOUS READING OF RXDBUF 
BIC 8SYNSCH, @RXCSR ;DROP SEARCH SYNC 

*RECACT=0? 

;RECACT. SHOULD NOT BE SET 
19 ALLOW SEARCH SYNC’=0 TO TAKE 

4 
Pee SHIFT THO BI 

L HIS ALLOWS THE RECEIVER CHIP TO SEE 
THE DROPPING OF Searcy SYNC } 

82, SHI T :8 OF SHIFTS 
PC’ RPOKE 
8SYNSCH, ARXCSR ;SET SEARCH SYNC 
ORECACT , ORXCSR 

4 sRECACT =0 ? 
@FYCSR ;RXDONE = 0 ? 

PC’ RPOKE 
BRECACT , ARXCSR ;RECACT=0? 

4 -RECACT SHOULD NOT BE SET 
@RXCSR ; RXDONE=0? 

4 -RXDONE SHOULD NOT BE ASSERTED 
#25 RO s EXPECTED 
ORXOBUF , RI * ACTUAL 
RO,RI : COMPARE EXPECTED VS ACTUAL 

‘THEREFORE ....25 WILL BE READ AND NOT 26 
; THE FOLLOWING VERIFYS THAT THE Me aren zation cores UP “CLEAN” 

Mov 82, COUNT OF SYNC CHARS. 

“TEST TO SEE HOW MANY SYNC CHARS NEEDED 
+STB = -SYNCNO ;HOW MANY SYNCS ARE YOU STRAPPED FOR ? 
BMI 3$ “WILL IT BE ONE OR TWO ? 
DEC COUNT :IT WAS ONLY ONE NEEDED 

3S: MOV #8. , SHIFT SOF SHIFTS 
MOV 826; STMPI >SYNC CHAR 
JSR PC, RPOKE 
DEC COUNT i]s IT THE LAST SYNC CHAR ? 
BNE 3$ AGAIN ANDO SHIFT IN ANOTHER SYNC CHAR 
BIT BRECACT, ARYCSR -RECACT=1? 
BNE . 
ERROR 4 ;RECACT SHOULD BE ASSERTED 

4 ;RXDONE = 0 ? 
82, SHIFT ;# OF SHIFTS TO FINISH UP THE SYNC CHARACTER 

2 CHARACTERS SHOULD BE MATCHED.......... 
;REMBEMBER THAT the” es * FROZE WHEN SYNSCH WAS DROPPED 
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170364 

000010 

170334 

oc00es 
170324 

INITIALIZE THE COMMON TAGS 

STB @RXCSR ; RXDONE=07 

Bok oR 4 -RXDONE SHOULD NOT BE ASSERTED 
167562 MOV #9. , SHIFT OF SHIFTS 
17013e MOV 425, STH “ANY CHARACTER 

JSR PC RPOKE 
STB ORKCSR « RXDONE=17 

ERROR 4 -RXDONE SHOULD NOW BE ASSERTED 
MOV #25, Ru EXPECTED 
MOV SRXOBUF , RI “ACTUAL 
CMP RO, R1 
BEQ 44 
ERROR 2 “CHARACTERS SHOULD BE MATCHED 

si THI T RIEYS THAT HOX MODE DISQUALIFIES THE 
tine RECEIVER WHEN SE Ro te ACSERTED 
1 TONGTH: echt 
s HNO: THIS TEST WORKS ONLY IN MAINT. FXTE MODE 

THIS. TEST USES BOTH RECEIVER & TRANSMITT heats 
Fae 

TSTB JMRBY 
BPL 1S -GET OUT OF THIS TEST IF “NO” 

170304 Bre pte t arxcsr jFOR ERROR, MESSAGE 
170272 MOV SSYNEXT, Ke CSR ey FR MODE 
170270 BIS BMRESET,QTXCSR MASTER RESET 

T MA ‘ 
SET MAI Nor erertT ove IK Ane CLEARED (MTDATA=0) 

170262 eM XTISEND, JTXC 

;SET MODE, 8 OF BITS PARITY SENSE,8 LOAD SYNC REG 
1702S0 MOV SSYNEXT! EIGHT! NOPAR! 26, SPARCSR 
170232 BIS acy DRXCSR ; SET SEARCH SYNC 
170244 MOVE 82S. a TXOBUF ‘ANY CHARACTER 

-POKE CLK FOR SYNCRONIZATION 
170232 BIS 8CLK as AcSR ;POKE CLK UP 

-WAIT FOR CAQLE & DRIVER’ DELAYS 
hoy HOLD, RE ;WAIT THIS AM 

Re, * WAIT 

-EXIT.. 
170214 BIC cofCkk aTXCSR ;POKE CLK DOWN 

OR CABLE & DRIVER DELAYS 
bey POM OLD Re -WAIT THIS AMT 
DEC Re “WAIT 
BNE - 
-EXIT... 

167372 - hov 89. , SHIFT ;# OF SHIFTS 

170170 BIS 8CLK, JTXCSR :POKE CLK UP 
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8575 “WAIT FOR CABLE 8 DRIVER DELAYS 
011536 016702 167356 MOV HOLD,Re ;WAIT THIS AMT 

2577 011S42 005302 DEC Re WAIT 
sare 011544 001376 BNE - 

01154 042777 O20000 170152 bic #CLK, aTXCSR -POKE CLK DOWN 
2581 -WAIT FOR CABLE & DRIVER DELAYS 
e582 O11SS4 016702 167340 hov HOLD,R2 ;WAIT THIS AMT 
2583 011560 DEC Re : WAIT 
e584 011562 001376 BNE - 
2585 “EXIT... 
2586 011564 005367 167332 b&c SHIFT _;@ OF SHIFTS 
2587 011570 Oe2767 000003 167324 CMP 83, SHIFT -1S IT TIME TO LOAD NEXT CHAR ? 
2588 011576 001003 BNE 3$ 
2589 011600 112777 o000e4 170124 MOVB 824 QTXOBUF ;LOAD NEXT CHAR. 
2590 011605 7 167310 3s: TST SHIF 
2591 01161 1346 BNE 2s 
2532 O11614 105777 170072 TSTB = ARXCSR : RXDONE=1? 

ooo ate t i ERROR " RXDONE SHOULD BE SET 
ga Bt PSs erie 000025 MOV #25, RO EXPECTED 
25% 011630 017701 170062 MOV SRXOBUF , RI ACTUAL 
2597 011634 020001 CMP RO,R1 
2598 011636 001401 BEQ 44 
2599 011640 104002 ERROR 2 CHARACTERS SHOULD COMPARE 
2600 011642 052777 OO00!0 170056 81S SHOXFN, 3TXCSR SET HALF DUPLEX HDX 
2601 011650 012767 OOO010 167244 45 MOV a8. , SHfFT -# OF SHIFT 

2603 011656 052777 O20000 170042 BIS #CLK, 3TXCSR sPOKE CLK UP 
oo “WAIT FOR C 8 DRIVER DELAYS 

011664 016702 167230 HOV HOLD,Ro ;WAIT THIS AMT 
2606 011670 DEC Re “WAIT 
2607 011672 001376 BNE - 
2608 -EXIT... 
gb09 011674 042777 Oe20000 170024 BIC #CLK, aTXCSR sPOKE CLK DOWN 

1 “WAIT FOR CABLE 8 ORIVER DELAYS 
2611 011702 016702 167212 ov HOLD, Re ;WALT THIS ANT 

slg 118 aka Bre - ’ 
2614 “EXIT... 
2615 011712 005367 167204 b€c SHIFT 
2616 011716 001357 BNE 4§ 
spl? 11720 105777 167766 TSTB = ARXCSR : RXDONE=07 

18 61174 100001 L +4 
2619 011726 104004 ERROR 4 
2620 CHECK OUT HDX LOGIC 
ebel 011730 Q17701 167762 MOV ORXDBUF , RI ACTUAL 
See 011734 Oe000! CMP RO, RI 
2623 011736 OO140! BEQ 44 
26e4 011740 104002 ERROR 2 “CHARACTERS SHOULD COMPARE 
2625 NOTE THAT CHARACTER 2S WILL BE FROZEN 
2beb ‘IN Tr€ RXDBUF EVEN THOUGH CHARACTER 24 WAS 
2627 “SENT TO THE RECEIVER 
2628 
229 911742 1S: 
2630 

>RXDONE SHOULD NOT BE ASSERTED 
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l 
seal 5 THIS TEST VERIFYS THAT BREAK FORCES A SPACE CONDITION 
2633 THE LINE WHILE TRANSMITTING 
2634 TIS TEST USES BOTH THe RECEIVER AND TRANSMITTLA LOGIC 
2635 “MODE: SYNC EXT (SYNEXT 
2636 ; ;LENGTH: EIGHT 
2637 + 

2639 © ERSSERSRERERREGEERRREEE EERE ERRS SERS EAE RERRRERSRERERE RES ERREE SESE 

2640 011742 OO0004 +éT26: SCOPE 
2641 O11744 052777 OOO4OO 167754 BIS @MRESET, STXCSR i MASTER RESET 
42 011752 010777 Ge0000 167742 MOV SSYNEXT. OPARCSR ;SET THE MODE 
obH3 011760 052777 OOO4O0 167740 BIS SMRESET) ATXCSR RASTER RESET 

2645S :SET MAINTENANCE MODE 8 SEND 
2646 “NOTE: BIT WINDOMBCLK ARE CLEARED (MTDATA=0) 
obH? 011766 012777 OO4020 167732 hov @MINT! SEND, JTXCSR 

2649 ;SET MODE,# OF BITS PARITY SENSE, 8 | QAD_SYNC REG 

Srey ienae Gesre> Depoes te 7ae OY EVIE EIGHT OPER Pb, ERCER, 
Spee 12010 016703 heat MOV moar tS oR ‘POR 1 BEACH MESSAGE 
2653 012014 012767 OO0002 167102 MOV 78 OF TIMES 
2654 Oledee 112777 O000eS 167702 MOVB be "ANY CHARACTER 
2655 - POKE CLK. SYNCRONIZATION 
2656 012030 052777 Oe0000 167670 81S TXCSR sPOKE CLK UP 
2657 012036 042777 Oe0000 167662 BIC ner’ oT Kcr *POKE CLK DOWN 
2658 O12044 012709 ooaes MOV 825, * EXPECTED 
2659 O12e0S0 01276 10 167044 IS: MOV #8.) SHIFT 8 OF SHIFTS 

2661 012055 2s: 
2662 012056 052777 O20000 167642 BIS e@CLK, aTXCSR sPOKE CLK UP 
2663 012064 042777 167634 BIC BCLK' 3TXCSR *POKE CLK DOWN 
2o64 012072 005367 167024 DEC SHIFt 
2665 012076 Ge2767 000003 167016 CMP 83, SHIFT 
2665 012104 001003 BNE 3$ 
2667 012106 112777 167616 MOVB 84. @TXDBUF “LOAD NEXT CHAR 
2668 012114 005767 167002 3S: TST SHIFT 
2669 012120 001356 BNE 2$ 
2670 Ol2l22 105777 167564 TSTB = aRXCSR : RXDONE=1? 
2671 Digige 100401 BNI 44 
272 012130 104004 ERROR 4 
2673 012132 017701 167560 MOV ORXOBUF , R1 s ACTUAL 
2674 012136 20001 CMP RO.R1 
2675 012140 00140! +4 
2676 O12142 104003 ERROR 3 
2677 012144 052777 000001 167554 BIS BBREAK, @TXCSR _; SET_BREAK 
2678 O121S2 612700 cr0000 MOV : EXPECTED 
2679 012156 005367 166742 DEC cOUnY 
2680 Ol2l62 001332 BNE 

Ba 
2683 THIS TEST VERIFYS THAT OSC CAUSES AN INTERRUPT 
2684 ii THIS TEST ONLY WORKS IN MAINT EXTERNAL MODE 
2685 “INTERRUPT VECTOR: OURIV 
2686 IHHHBHBHBHHEHEHHHHEHEHHEHEHHHEHHEHHHEHIHIHEEOE HEE Ea Eat 
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2687 012164 
cease 012166 Mee? 166761 

Olei7e 100073 
2690 piel” 0Se777 000400 
2691 Qleede 105767 166743 
2692 b1ec0 100405 
2693 Qle2i0 012777 000000 
26% Oleel6 005777 167470 
23 Ol 012777 Qlee44 
26% Ol 016777 O04SSe 
2697 Olee3& 106427 000000 
oe Olee42 O004ee 

2700 Olee44 106427 000340 
2701 Q12250 005777 167436 
2702 bce 100401 

Bron O185e8 tery? 
2708 Oleeb6 Ol2716 012356 
2706 Olee7e 016777 1674e 
2707 012300 012777 
2708 012306 00000e 

e710 012310 OS2777 OO0040 
2711 012316 O0S2777 00000e 
27le Ole3e4 005000 
2713 Ole3e6 005200 
2714 012330 001376 
271S QOle33e 016777 167402 
eis O1e340 012777 000000 

2718 O12e346 042777 000040 
2719 012354 104004 
e7e0 012356 106427 000340 
e7el Ole3be 
e7ee 
2723 
e7ey 
2725 
2726 
e7e7 
e7e8 
27e9 
2730 Ole3be 000004 
2731 Q12364 004767 000344 
e73e 012370 104401 
e733 Qle37e2 015524 
27M = O1e374 104413 012626 
273% O1e400 104401 015343 
27% Ole404 105767 166542 
2737 gies 001511 
2738 Ole4l2 005767 166550 
2739 012416 001007 
e740 Ole4e0 104401 015355 
e741 Ole4e4 016700 166536 
2742 012430 000000 

167524 

167474 

167506 
167502 

167424 

167436 
167432 

167374 
167366 

167376 
167372 

167336 

COS 

TST27: SCOPE 
TSTB. 0s JNRBY -IN MAINT EXTERNAL? 
BPL 38 “IF ANSWER NO JUMP AROUND TEST 
BIS BMRESET,QTXCSR -MASTER RESET 
TSTB «= OPTCLR ';: 1S THE OPTIONAL CLR JUMPER IN ? 
BNI S$ - YES 
MOV 80, IRXCSA ;CLR THE UNRESETTABLE BITS 
TST ORKCSR _-GET RID’ OF DSC BY READING RXCSR 

cs: MOV 84S JOURTV -SET UP TRAPCATCHER 
MOV DUPAT , 3DURIS . 
MTPS) saa SALLOW INTERRUPTS 
BR 1$ : JUMP AROUND INTERRUPT SVC ROUTINE 

-THE FOLLOWING IS THE INTERRUPT SC ROUTINE 
4g: MTPS #340 -DON’T ALLOW ANYMORE INTERRUPTS 

TST @RXCSR ;0SC=1? 

BRaOR 4" F NTERRUPT 
IC SOSINTE,ARXCSR ;CLEAR Tir eRRUP ENASLE 

MOV #25, (SP) SET UP RETURN LOCATION 
MOV DURIS QOURIV :RESTORE TRAPCATCHER 
MOV 80, BOURIS . 
RTI 

1S: BIS ROSINTE, ARXCSR ;SET INTERRUPT ENABLE 
BIS BOTR, ORKCSR -TRY TO CAUSE INTERRUPT 

INC RO, -WAIT FOR INTERRUPT 

MOV DURIS,SDURIV RESTORE TRAPCATCHER 
MOV 80, dOURIS : 

BIC BOSINTE,@RXCSR ;CLEAR INTERRUPT ENABLE 
ERROR 4 INTERRUPT FAILED TO OCCUR 

2s: MTPS #340 
3s: 

-END OF PASS 
‘TYPE NAME OF TEST 
*UPDATE PASS COUNT 
“CHECK FOR EXIT TO ACT-11 
RESTART TEST 

.EOP: SCOPE 
JSR PC, CKSWR 
TYPE :TYPE NAME OF TEST 
MEPASS 
CONVRT , OUTCRY 
TYPE OEVICE 
TST8 MULTO  ;ARE YOU RUNNING MULTIPLE DEVICES ? 
BEQ ccc NO, JUMP AROUND 
TST ACTREG ;ARE ANY DEVICES ACTIVE ? 
BNE RUNIT  :YES 
TYPE MCOW = NO 
MOV AcTrec, RO -DISPLAY ACTREG 
HALT “SELECT SOMETHING TO RUN @ ACTREG: 
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Hat 01le43e 000167 
e745 012436 062767 
tae 12444 7 

12452 l 
e748 0124S" 006167 
tae O1e460 103410 

e751 Oi eige Oe 7b? 

gs HRN ts 
2754 012476 000167 
2755 012502 012767 
2756 
2757 012510 016767 
e758 OleS16 016767 
2759 OleSe4Y 004767 
2760 012530 } 
e761 OleS3se 01676 
27be 012540 1767 
2763 QO1eS44 016767 
2764 Mesa: 7 
2765 012560 016767 
2766 O1eSob 062767 
e767 Q12S74 016767 
2708 012602 7 
2769 012610 016767 
e770 Qlebl& 016767 
2771 OlebeY 000207 

2773 Olebeb 000001 
2774 012630 O06 
e775 ~Oleb3e 001712 
2776 
e777 Gices 
2778 Oleb3Y 005067 
2779 Glee 005067 

oe BSS tee 
a Bee Bee a Bie Be 
2785 Oleb74 001406 
oe 1 
sf 1 

1 11 
e789 Ole704 000240 
e790 b1e706 oode40 

se Hele ieee 1e71 7 
e764 =Ole722 012767 
2795 012730 000167 
27% 
2797 

O3-FEB-77 08:00 PAGE S7 
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OO4404 

166220 
166h44 

166456 

RUNIT: 
ZERO: 

es: 

REPLAY: 

OUTCRY: 

ccc: 

SENDAD: 

RESTRT: 

DOS 

; NEXT BLOCK { ADORE 
NEXT BLOCK (VECTORS) 

‘ie 
#10, BASEIV 

aT UBS TBP 
Ab"REG T THIS DEV ACTIVE STATUS 

Se A ae ae 
REST -YES IT is cA TEST TH VCE 

ROTADD crest Hae Pind 
-POINTER’ oa" NEXT MULTIPLE PASS 

cgerce abeey iO sRERTORE BASE TRERRUPT VECTORS 
PC REPLAY, uP “CALC NEW PARAMETE 

BASEADD gue, ARON tae NEW ADORESSES 
PC. DUADOR CREATE NEN ADDRESSES 
BASE IV DURIV CREATE DURIV 

IV,OURIS | ;CREATE DURIS 
82. BASEIV 
BASEIV.DUTIV =; CREATE DUTIV 
#2. BASETV 
BASEIV,DUTIS | ;CREATE DUTIS 
DURIV, BASE IV * RESTORE 

6,2 

STSTNM -CLEAR TEST NUMBER 
SERRPC i CLERR ERROR FERC, PC 

a iCBRATE Pate C 
PASCNT , LIGHTS tOTSPLAY PRES. COUNT 
PASCNT S$PASS PASS COUNT TO APT 
aed2 Ri “CHECK FOR ACT-11 OR DOP 
eeosay IF NO CONTINUE TESTING 

PC, (RL) 

#340 PREVENT INTERRUPTS (PRIO: 7) 
PC, CKSWR’ 
aToT1¥e, SLPAOR SET LAST ADDRESS POINTER 

;CHECK SWITCH REGISTER ROUTINE. 
;CHECKS TO ALLOW FOR <tG> TO ALLOW 
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005737 
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108777 
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016131 
0130S0 
016141 

0161Se2 

013050 

177646 
001000 

166006 

166344 

08:00 
E05 

PAGE S8 
INITIALIZE THE COMMON TAGS 

; THE CHANGING OF LOCATION 176 

CKSWR: TST asta 

a. Hv G, SHR . SOFT SWR PRESENT? 
ae ou , RO LEAVE 
STB aSTKS CHECK TTY READY 

MOV ie MSG 7 RERMCTER 
BIC #177600, .MSG Gere JUNK 
CNPB. sé? . MSG IS IT <tG> ? 
BNE out :NO 
TYPE MCNTG 

CNTLU: COM deROSW 
TYPE, MMSWR 
CONVRT 

INSTR, MONE 

0 
177777 
SWREG 

.BYTE 0,1 
OUT: CLR a#ROSW 

RTS PC 
RDSW: . WORD 
SWREGL: 1 

.BYTE 6,2 
SWREG 

S 

CHECK FOR FREEZE ON CURRENT DATA 

-SCOPL: JSR PC, CKSWR 
BIT eSh09, aSWR 

Is: poy LBck, (SP) 

-SBTTL TYPE ROUTINE 

5 SEE OSE AE AE db 0 3 AE 0 JE 0 A A A A A 0 a a a a a a a aa ak a a a 
t SROUTINE TO _TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE. 
THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 
HNOTEL: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER. 
:#NOTE2: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 
: #NOTES: SFILLC CONTAINS THE CHARACTER TO FILL AFTER. 
ii 
;*#CALL: 
#1) USING A TRAP INSTRUCTION 
oR TYPE , MESAOR ;;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING 
-% 

rr TYPE 
i* MESROR 



i = 
ees? Ol3lle 
eess O13114 
eesg O1311 

peo G1 
eee O1313e 

Sun TEIE 
e86S O13144 
ee& 0131590 
23867 013154 
es68 013156 
°863 013164 
2870 013166 

eer Algl7g 
2873 013174 
2874 013)76 
es7S5) (Ol3eve 

ser? O18 iG e878 13e1 
2879 013616 

eon lees 
esse Ol3ec4 
2883 013e°26 
e384 Ol3e3e 
es8S 013238 
e886 013e40 

TE 
2889 

en pias? 
esse 013260 

pies 
2895 
esse 
2897 
e898 013272 
e899 =(0!3276 
e300 ~=~+01" We 
2901 01.510 
eMe O133!le 
2903 4013314 
2904 «(03016 

eae ol 
2907. —-91333e 
2908 013340 
2309 013342 
2910 013346 
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166347 

Boooor 166414 
000100 16640S 

00006: 
000040 166363 

000040 
000014 
000007 o000S2 

166126 

00000e 
000015 

0000:4 

166120 
000002 

PAGE S9 
TYPE ROUTINE 

STYPE: 

1$: 

cs: 
6§: 

7$: 

8S: 
9s: 

STYPEC: 

BB 
HALT 

FOS 

SIPFLG iid TERE. A TERMINAL? 

jiHALT HERE IF NO TERMINAL 

2 (SP) Bees ve 
aelSP),RO i Bry ye PR Ress af ascIz STRING 
SAPTENY, SENV ee IN Ae 
ise iN «FOR ner CONSOLE 

TSPOOL, SENVM ; 04° flocs 

e ‘hh 
SAPTCSUP, SENVM 
60$ 

Bi ae all FOR APT 

i OEP COR ROORESS 

ives e hae: our 
(RO)+,-(SP) 11 Ea “OHROLTER TO BE ep a STACK 

(Boys i ff ERT Ton POP IT OFF THE STACK 
(SP)+,RO ; RESTORE 
#2, (SP) : fa0JUST RETURN PC 

- RETURN 
BUT, (SP. t BRANCH IF <HT 

CRLF, (SP) . BRANCH IF NOT <CRLF> 

(SP)+ -:POP_ «CR» <LF> LF> EQUIV 
:: TYPE A CR AND 

SCHARCNT ; iCLEAR CHARACTER COUNT 
2s ;GET_NEXT_CHARACTER 
PC ,STYPEC GO TYPE THIS CHARACTER 
SFILLC, (SP)+ IS IT TIME FOR FILLER CHARS. ? 
2$ iid NO GO GFT NEXT 
$NULL,-(SP) a a OF FIL ULE R cH. “NEEDED 

(SP) i A NUL TO BE TYPED? 
bs ii iF SHE THE NULL OFF OF STACK 
PC $TYPEC ::GO TYPE 
SEHARCNT 1108 jor COUNTS bs A COUNT 

PROCESSOR 

8’ (SP) -REPLACE TAB WITH SPACE 
Pc, $TYPEC tH TYPE A SPACE 
87, SCHARCNT j | BRANCH IF NOT AT 
9s’ AB STOP 
(SP)+ tt pop SPACE OFF STACK 
2s *?GET NEXT CHARACTER 
eSTPS ::WAIT UNTIL PRINTER IS READY 

2(SP). aSTPB 1 OAR CHAR TO BE TYPED INTv DATA REG. 
#cR, 2lSP) -IS CHARACTER A CARRIAGE RETUPN? 
1$ ‘:BRANCH IF NO 
SCHARCNT YES-<CLEAR CHARACTER COUNT 
STYPEX EXIT 
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2911 013350 122766 
e312 01 1402 
eu13 2? 

14 Ol 
2915 013364 000207 
2916 
2317 

18 
2919 
e920 013966 017667 
S55 813400 Ieee? 
2323 013404 001036 
8384 01906 1OMNO1 
Se HRS pate 
2327 013416 012703 
2328 013422 105777 
B99 OSE 100975 
2930 013430 117714 
2931 013434 142714 
0932 O10 121427 
2933 O14 001760 
25 01S 122427 
2935 013452 001413 
2336 O13454 105777 
2937 013460 100375 
2938 01362 117777 
2939 013470 005303 
280 013472 001353 
2041 O13474 104401 
eH2 013476 0154S! 
©M3 013500 000742 
2944 013502 000002 
OWS 
Fei 
O94? 
2948 013504 011605 
B19 013505 012567 
2950 013512 010567 
2951 013516 012567 
2952 013522 112567 
2953 0135.6 112567 
2954 O1F.3° 910516 
2955 013524 605005 
2956 013536 012704 
2957 013542 122714 
2958 013546 001420 
e059 Ol 427 
2960 013554 15 
2961 013556 121427 
2962 013562 003012 
oe} 0 142734 
2964 013570 1504 
2965 013572 120714 
2966 013576 OO1414 

08:2 

000012 o0000e 

o0c0000 900014 
o0000e 
166142 

016164 
000007 

165770 

165760 165762 

03- Pee -77 08:00 PAGE 60 
TYPE ROUTINE 

18: CMPB 
Q 

NCB 
SCHARCNT: . WORD 
STYPEX: RTS 

GOS 

LF. 2(SP) -IS CHARACTER A LINE FEED? 
STYPEX | BRANCH IF YES 
(PC) + “: COUNT THE CHARACTER 
0 CHARACTER COUNT STORAGE 
PC 

;ASCII STRING INPUT ROUTINE 

- INSTR: MCV 

es: TSTB 

-INSTE: TYPE 

INSTRe: RTI 

a(SP), .MSG -PICK UP MESSAGE 
8 (SP) : JUMP ROUND MESSAGE FOR RTI 
SEAV *APT CONTR 
INSTRe YES NO TYPE 

sINBUF , RY GET STARTING LOC OF INBUF 
87.R3 "MAX # OF CHARS 
astks TTY FLAG 

aSTKB, (RY) TAKE CHAR 
8200, (RY) - STRIP 
taco #25 ‘IS IT «t@ 
INST! 
(R44. B15 CHECK FOR CR 
INSTR2 
a3TPs TEST FLAG 

SSTKB, aSTPB ECHO CHARACTER 
R3 DID YOu’ TYPE TOO MANY CHARS ? 
1$ 

9 

"INSTI ;RETRY 

;CONVERT ASCII STRING TO OCTAL 

-PARAM: MOV 

PARAM1: CLR 

1$: CMPB 

(SP). RS ;PUT CONTENTS OF SP INTO RS 
(R54, Lot rR “PUT LOW LIMIT INTO LOLIM 
(RS)+/HILIM *PUT HIGH LIMIT INTO HILIM 
(RS)+,DEVADR § ;PUT STORE LOC INTO DEVADR 
(RS)+,LOBITS — ;PUT MASK INTO LOBITS 
(RS)+ PUT COUNT INTO AORCNT 
RS, (SP) “RESTORE RETURN ADDR ON STACK FOR RTI 

SINGUF RY 
aS. (R4) 
PARERR ; YOU rypign cR TOO SOON ! 
(4) , 860" ;LOW LIMIT ASCII O 

(R4). 867 sHIGH LIMIT ASCII 7 
PARERR 
#60, (RY) -CONVERT TO OCTAL 
(R45 + RS ; STORE AWAY ITS AN OK CHAR 
#iS. (RY) 
LIMITS ;NOW cneb” FOR HIGH 8LOW LIMIT CONDS 
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000042 

000032 

000032 

o000ee 

000002 
000013 

000004 

165500 

TYPE ROUTINE 

ASL RS ALLOCATE ROOM FOR NEXT CHAR 
ASL RS 
ASL RS 
BR 1$ 
CMPB 1S. (RY) -CR? 
BNE 120$ 
TST aeROSW CK SWR USED 
BNE PARTI 
INSTER ;RETRY 
BR PARAM! 

;TEST TO SEE IF NUMBER IS WITHIN LIMITS 

CMP RS HILIM 
BHI PORERR i THE # IS TOO HIGH 

BLO PARERR :THE # IS TOO LOW 
BITB LOBITS,RS TEST BY MASKINGTHE 8 
BNE PARERR 

STORE NUMBER AT SPECIFIED ADDRESS 

MOV DEVADR, RY GET STARTING ADDR OF 
MOV RS, (R4S+ ‘STORE AT THIS ADOR 
ADD 82° RS 
DECB RORCHT sHOW MANY TIMES + 2 ? 
BNE 
RTI 
a) 
0 

DEVAOR: O 
OBITS: O 

AORCNT=LOBITS+1 

sSAVE PC OF TEST THAT FAILED AND RO-RS 

MOV 4 (SP), SAVPC 

SAVE RO-RS 

MOV RS, SREGS 
MOV RY, SREGY 
MOV R3, $SREG3 
MOV Re, SREG2 
MOV R1,SREG1 
MOV RO, SREGO 
RTI 

sRESTORE RO-RS 

MOV $REGO,RO 
nov SREGI,RI 

MOV SRE RS: RS 
MOV $REGY, RY 
MOV SREGS ,RS 
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013774 000002 

Biso0s disuse 
014002 
014006 

G1 yout 010403 777 

Biates Besrbs bad2é0 
014060 110320 

O14Oe Biwdee Bocoos 
014070 005305 
014072 001365 
014074 Ol2703 01627C 
014100 114023 
01410e 105367 o0004e 
0141 001374 
014110 105767 000035 
014314 001405 

OM4i32 JO44O) 
L.'134 Ol6270 
014. % 005367 OO00004 
Ol4l4e 0132S 
014144 900002 
014146 000000 
014150 

Oi4iS4 017605 000000 
014160 122767 000116 001776 
014166 001002 
014170 105015 
014172 OO004C6 
O14174 122767 000131 

—_—_ + 

001762 

TYPE ROUTINE 

RTI 

TO5 

;CONVERT OCTAL NUMBER TO ASCII AND OUTPUT TO TELEPRINTER 

.CONVR: TYPE 
MCRLF 

1§: Nove 

es: MOV 

38: MOV 

4§: MOVB 

SS: ney 

6$: CLR 

WROENT: 0 
CHRCNT 

BINWRD: 

: 0 
SPACNT= SCERCAT+1 

-CR LF 
a(SP) RI iP TCK up ATA POINTER 
#2.(SP) ;SET up SPF ae. 

(Rt }+, HRRENT UGE 8 OF KORO ERH TABLE 
(R1)+,SPACNT § ;PICK UP : OF SPACES FROM TABLE 
Q(R1)4,BINWRO  ;PICK UP ADORESS OF MSG 

“FROM TABLE 
BINWRD, R4 : SQVE 
CHRCNT.RS : SAVE 
aTEMP,RO STARTING RODRESS OF TEMP BLOCK 

a 3 SAVE T UPPER BITS .. SAVE CHAR 
0177770) R2 vert forage 
R3, (RO)+" - STORE AuRY 
RY’ IFT FOR NEXT 8 
RY ‘DITTO 
RY ITTO 
RS iDEC C CHAR COUNT 

SMDATA, RB Me TARTING ADDRESS OF MDATA BLOCK 
-(RO), (R3)+ "REVERSE THE ORDER OF NUMBERS 
CHRCNT =DEC CHAR COUNT 

:D0 IT AGAIN ? 4g . 

SPACNT HOM MANY SPACES ? 

eS raise OTE BR ce N ASCII 
be dat :DEC # OF apace chun? 
cs :DO IT AGAIN ? 
(R3) INSERT “O" FOR TTY OUTPUT ROUTINE 

- THIS MESSAGE 
AROCNT HOW MANY & 1S 9 
1S “DO THIS ROUTINE AGAIN IF NOT EQUAL TO O 
-RETURN TO PROGRAM 

; COMPARE THE FIRST CHARACTER IN THE TELETYPE INPUT 
FER TO THE CHARACTERS “N” AND ” 

‘ THE CHARACTER IS “N™ CLEAR THE FLAG 
“IF THE CHARACTER IS “Y" SET THE FLAG 

. SETFLG: MOV 
CMPB 
BNE 
CLRB 
BR 

1S: CMPB 

a(SP),RS 
an, INGUF :IS IT “N™ ? 

(RS) ; 000 
2$ 
8’ Y, INGUF sIS IT "y" ? 
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165020 
165120 

168112 

164520 
164516 

TYPE ROUTINE 

BNE 
MOVB 

es: ROO 
RTI 

3$: NSTER 

-#SAVE T 
AND GO TO SAVIT ON 
+ THE SWITCH OP 
: #SW1S=1 
+ #SW13=1 
; #SW1O=1 
» #SWO9= 1 
*#CALL 
> ¥ ERROR 

SERROR: 
7§: INCB 

BEQ 
165204 MOV 
165174 BIT 

BEQ 
TYPE 

1S: INC 
MOV 

ibe 126 Sue 

e214 BYT 
BNE 
SR 
YPE 

20s: 
16S22e CMPB 

BNE 
000004 MOVB 

JSR 
els: BYTE 

BYTE 
ees: BR 
es: TST 

BPL 
HALT 

1650S 3S: BIT 
BEQ 
MOV 

4§: TST 
BEQ 

Sg MOV 

RTI 
SAVIT: MOV 

MOV 

JOS 

3$ 
#-1, (RS) 377 
#2, (SP) 

RETRY 
“SETFLG 

.SBTTL ERROR HANDLER ROUTINE 

«ab AG aE AE 6 6 SEE AEA 48 0-9 A 9 A 0 9 0 a a a a aa 
THIS RUT WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT, 

RROR_ ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL 

ion? re Prov [DED BY THIS ROUTINE ARE: 

INHIBIT ERROR TYPEOQUTS 
BELL ON ERROR 
LOOP ON ERROR 

N ;;ERROR=EMT AND N=ERROR ITEM NUMBER 

SERFLG ii BBN T The RROR FLAG 
THE FLAG GO TO ZERO 

STSTNM, DISPLAY ; ‘DISPLAY TEST NUMBER AND ERROR FLAG 
BBIT10, aSWR BELL ON ERROR? 
1§ ;NO - SKIP 
SBELL i SRING BE 

( P) Seanec HOWNT THE MUBER. OF ERRORE 
RRPC 

erin ae 11 SIRIP ONO SAVE _THE ERROR ITEM CODE 

ii SKIF TYPEOUTS 
5 VIT -GO TO USER ERROR ROUTINE Peay 
BOPTENV,SENV =; ; RUNNING IN APT MODE 
2s "NO. SKIP APT ERROR REPORT 
SITEMB, 215 cet ITEM NUMBER AS ERROR NUMBER 
PC, SATYS > REPORT FATAL ERROR TO AP 

0 
2e$ ss APT ERROR LOOP 
aSWR "HALT ON ERROR 
3$ SKIP IF CONTINUE 

+ HALT ON ERROR! 
#81709, aSWR ;;LOOP_ON ERROR SWITCH SET? 
4§ -BR IF NO 
SLPERR, (SP) : FUDGE RETURN FOR LOOPING 
SESCAPE ; CHECK FOR AN ESCAPE ADDRESS 
c$ “BR IF NONE 
SESCAPE, (SP) : FUDGE RETURN ADDRESS FOR ESCAPE 

» + RETURN 
RO, HLOO 
RI‘ HLOL 
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3135 O14414 010267 164514 MOV Re, HLD2 
113 14420 010367 164512 MOV R3)HLD3 
31 14424 010467 164510 MOV RY’ HUDY 
3138 O14N30 010567 164506 MOV RS|HLOS 
3133 O14434 016767 164742 164SO2 MOV aT HLOb 

3141 .SBTTL ERROR MESSAGE TYPEOUT ROUTINE 

3143  RESRESSSERESSSEG ERASE EGER EAESERSSRERRRERERESRSRERESESRERERERE 

3144 i ATHIS RONT [NE ake THe STEM ONTROL BYTE” (SITEMB) TO DETERMINE WHICH 
314S 0 PORTED HEN OBTAINS, FROM THE “ERROR TABLE” (SERRTB), 

St :#AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR. 

3148 O1444e SERRTYP: 
3149 O14442 104401 001523 TYPE SCRLF "CARRIAGE RETURN” & “LINE FEED” 
3150 O14446 O10046 MOV RO, -(SP) +: SAVE RO 
3151 O144S0 O0S00C CLR RO’ :PICKUP THE ITEM INDEX 
3152 O144S52 153700 001414 BISB dsSITENB,RO 
3153 O144S6 001004 BNE 1S IF ITEM NUMBER IS ZERO, JUST 
3154 jsTYPE I PC OF THE ERROR 
3155 O14460 O16746 164732 MOV SERRPC, - (SP) ::SAVE SERRPC FOR TYPEOUT 
3156 : ERROR ADORESS 
3157 O14464 104402 TYPOC 5360 TYPE--OCTAL ASCII(ALL DIGITS) 
3158 O14466 OO0Y26 BR 6S 
3159 O14470 005300 1S: DEC RO ‘ADJUST THE INDEX SO THAT IT WILL 
3160 014472 006300 ASL RO : WORK FOR THE ERROR TABLE 
3161 O14474 006300 ASL RO 
3162 O14H76 906300 ASL RO 
3163 O1 Qb2700 0016S2 ADO #SERRTB, RO ; FORM TABLE POINTER 
3164 O14504 012067 OOO00O4 MOV (RO)+, 2% :PICKUP “ERROR MESSAGE” POINTER 
3165 014510 O01 BEQ 3s ;;SKIP TYPEQUT IF NO POINTER 
3166 O14Si2 104401 TYPE ‘TYPE THE “ERROR MESSAGE” 
3167 OL4S14 2s: .WORD O "ERROR MESSAGE” POINTER GOES HERE 
3168 O14516 104401 001523 TYPE SCRLF >: "CARRIAGE RETURN” 8 “LINE FEED” 
3169 014522 012067 000004 3S: MOV bROD+, 4§ ::PICKUP “DATA HEADER™ POINTER 
3170 O14526 O01404 BEQ ae TYPEOUT IF O 
3171 0145.30 104401 5 TYPE 0 E THe DRT ptt AOER” ; r 

4$: 
3155 iste 1 1 001523 TYPE SCRLF PORT RRE RET upat hy SINE FE 
3174 014540 011000 cs: MOV tho RO STARR =D0ATA OLE POINTE 
3175 014542 001004 BNE 7§ 530 TYPE THE DATA 
31% 14544 012600 6S: MOV (SP)+,RO RES RO 
31 14546 104401 001523 TYPE SCRLF ? "CARRIAGE RETURN" & “LINE FEED” 
3178 O145S2 000207 RTS Pc >: RETURN 
3173 1Heo4 7§: 
190 61 013046 MOV 3(RO)+, -(SP) : 1 SAVE @(RO)+ FOR TYPEOUT 

3161 014556 104402 TYPOC ‘GO TYPE--OCTAL ASCII(ALL DIGITS) 
3186 014560 75710 TST (RO) He THERE ANOTHER NUMBER? 

318 tia .° =f 014572 Y As ity TWO2) SPACES 
3185 0° 'S70 00u-7! BR 4§ >LO 
3186 014572 O20040 000 gS: “ASCIZ 7 / +t TWOC2) SPACES 
31 014576 “EVEN 
3188 .SBTTL BINARY TO OCTAL (ASCII) AND TYPE 

3190 .3 SRSGSSRAREREERERRREG GREER RRR RERRE RES ERERESRERERERRSERES 
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BINARY TO OCTAL (ASCII) AND TYPE 

;#THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT 
;#OCTAL (ASCII) NUMBER AND TYPE IT. 
; #STYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 
> #CALL 
;# MOV NUM, - (SP. ; NUMBER TO BE TYPED 
i TYPOS *:CALL FOR TYPEOUT 
3% .BYTE N ;;N=1 TO & FOR NUMBER OF DIGITS TO TYPE 
:# .BYTE ;:M=1 OR O 
;# ;;1=TYPE LEADING ZEROS 
if ;;0=SUPPRESS LEADING ZEROS 

' #STYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 
:¥STYPOS OR STYPOC 
> #CALL: 
Ht MOV NUM, -(SP) ;;NJMBER TO BE TYPED 
i TYPON ;;CALL FOR TYPEOUT 

# 

i #STYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 

ty ° : MOV NUM, - (SP) ; ;NUMBER TO BE TYPED 
* i TYPOC ::CALL FOR TYPEOUT 

STYPOS: MOV a(SP),-(SP) - :PICKUP THE MODE 
MOVB 1(5P)'SOFILL  $:LOAD ZERO FILL SWITCH 
MOVB (SP)+'SOMODE+1 ::NUMBER OF DIGITS TO TYPE 
00 2 (SP) * ADJUST RETURN ADDRESS 

STYPOC: MOVB 81, SOFILL ;;SET THE ZERO FILL SWITCH 
MOVB = 86, SOMOD +1 SET FOR SIX(6) DIGITS 

STYPON: MOVB 85, SOCNT :SET THE ITERATION COUN 
MOV R3;-(SP) >: SAVE R3 
MOV RY, -(S°) ;;SAVE RY 
MOV RS, -(SP) ;;SAVE_RS 
nove SOMODE +1 , RH ::GET THE NUMBER OF DIGITS TO TYPE 

ann 86, RY ; ;SUBTRACT IT FOR MAX. ALLOWED 

HOVE SOP IEL Ra OEE OR oP SWITCH 
MOV sy yeRS + Ricco THE tuo None 
CLR R3 CLEAR THE OUTPUT WORD 

1S: ROL RS -:ROTATE MSB INTO “C” 
BR 3 GO DO MSB 

2s: ROL RS ::FORM THIS DIGIT 
ROL RS 
ROL RS 
MOV RS,R3 

3S: ROL R3 GET LSB OF THIS DIGIT 
DECB = SOMODE :: TYPE THIS DIGIT? 
BPL 7$ ;;BR_IF NO 
BIC #177770,R3 *:GET RID OF JUNK 
BNE 4§ TEST FOR O 
TST RY -: SUPPRESS THIS 0? 
BEG cs °:BR IF YES 

4g; INC RY -:DON'T SUPPRESS ANYMORE 0’°S 
BIS #'0,R3 *:MAKE THIS DIGIT ASCII 

S$: BIS e’ | R3 *:MAKE ASCII IF NOT ALREADY 
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3247 We 1 
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01S004 
15012 Ep 

3261 015017 000 
3ebe 015020 000 
3263 01502) 000 
3e64 015022 000000 
3265 
3266 
3267 
3268 015024 

oe Hae sions er Hees Gs 
327e 015032 010346 
3273 O1SO34 O10446 
3e74 015036 010546 
3275 Q1SON0 016746 
3276 Wee 010657 

3279 015060 000777 
3280 
3 81 

cet 015062 016706 
3e84 015066 012605 
3e85 015070 012604 
386 15072 ai ia Bs 3288 Ol 12601 
3289 013100 012600 
3290 015102 012767 
3291 015110 106427 
3292 Gilat 012708 Ba Wile Hee 

15130 1375 
32% Q15132 104413 
3297 Oils 015156 

3293 beia8 41 
3300 015142 005067 
3301 015146 005067 
3302 015152 000177 
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000040 
1$016 

7$: 

6S: 

ocoode oc00004 

SOCNT: . 
SOFILL: . 
SOMODE : 

SPWRON: 
.PFAIL: 

162760 MOV 
164046 
015062 162746 

MQS 
BINARY TO OCTAL (ASCII) AND TYPE 

R3, 8S 5; SAVE FOR TYPING 
e$ i590 TYPE THIS DIGIT 

$OCNT ;;COUNT BY 1 
es ;;8R iF TO DO 

§ RR F , 
4 ;; INSURE LAST DIGIT ISN’T A BLANK 
eS RE 3360 DO THE LAST DIGIT 

> eo 

(3 )+, Ra Hiner RY 
(SP)+,R3 ;sREST R3 
(SP), 4(SP) ;;SET THE STACK FOR RETURNING 

+ 

; RET 0 + BF oRnce FOR ASCII DIGIT 
0 5; TERMINATOR FOR TYPE ROUTINE 
0 ;;OCTAL_DIGIT COUNTER 
s] ;;ZERO FILL SWITCH 

;;NUMBER OF DIGITS TO TYPE “WORD 0 
>ENTER HERE ON POWER FAILURE 

RO, -(SP) ;SAVE RO-RS ON PROCESSOR STACK 
R1,-(SP) 
Re, -(SP) 
R3,-(SP) 
RY, -( SP) 
RS,-(SP) 
24’ -( SP) aa SI ST DOE @RES ,e4 ; BRL 1 YON’ BOWER DOWN’ NOBRAL 

;PROCESSOR WILL TRAP HERE WHEN POWER IS RESTORED 

164030 RESTAR: 

162714 

;RESTORE STACK POINTER 
;RESTORE RO-RS 

;SET UP FOR POWER FAILURE 
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PF TAB: 

Q3-FEB-77 08:00 PAGE 67 
13-OCT-76 08:28 

DZDUU-A MACYI1 27( 1006) 
OZDUUA. M11 

€15)><12>/0VFLO: RETYPE LAST DEV RXCSR ADOS-/ 

RESTART AT TEST IN PROGRESS’ 

€15)¢12)¢12)>/0UVi1 OZDUU-A TAPE E 7<15><1l2) 

¢15)>«12>/LAST DEV: REC CSR ADOR-/ 

¢15><12)/LOCK ON TEST? (Y UR N)-/ 

€15><12>71ST DEV: REC CSR ADD-/ 

«15)¢12>/MULT DEV ? (Y OR N)-/ 

(15)<12>/SELECT TO RUN @ACTREGY 

MEPASS: .ASCIZ ¢15><12>/END OF PASS TAPE EV 

MTITLE: . 

MLOCK: 

: 
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BINARY TO OCTAL (ASCII) AND TYPE 

’ aa
] 

Mm
 

ere MSYNC: .ASCIZ ¢15)><12>/7m OF SYNC CHARS SELECTED ( 1 OR 2)-/ 

ae
 

S
2
R
S
S
 

B : i. Genie8 MWIREG: .ASCIZ <15><12>/7IS SEC XMIT SWITCH ESS-2 IN? (Y OR N)-/ 

e
a
r
 

we
e 

MWIRES: .ASCIZ ¢15><12>/IS SEC REC SWITCH ESS-3 IN? (Y OR N)-/ 
i & 

ne
 

ZR
 MWIREY: .ASCIZ ¢15)¢12>/1S OPT CLR ENABLE SWITCH ESS-1 IN? (Y OR N)-/ 

ae 28 8 

s 

HE a oz B
S
E
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fe
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MEXTJ: .ASCIZ ¢15><12><12)>7H31S5 CONNECTOR ON ?(Y OR N)-/ : R28
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04 

O20012 0435396 MCNTG: .ASCIZ <15)<la>7 tG / 

ier O36S2e MMSWR: .ASCIZ / SWR= / 
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7040 OS3SO0S MMNEW: .ASCIZ / NEW= / 

- EVEN 

;BUFFERS FOR INPUT-OUTPUT 

INGUF: 0 
=. +40 
TEMP 0 

MOATA: 0 
=. +40 
-SBTTL SCOPE HANDLER ROUTINE 

«+ 3A 3-3 3-2 3 3-336 3b 3 3b ab 4 3 9 9 9 9 9 98 9 9 9 0 0 0 a EEE aba 
:#THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT 



yb
 

br 
os 
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es 

Caw
 S

RR 
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S 

COQ6 
7(1006) O3-FEB-77 08:00 PAGE 69 
-OCT-76 08:28 SCOPE HANOLER ROUTINE 

;#AND LOAD THE TEST R( ($7 TNM) INTO THE DISPLAY REG. (DISPLAY<7:0>) 
:#AND LOAD THE ERROR at LG) INTO DISPLAY< 15:08) 
#THE SWITCH OPTI PROVIDED BY THIS ROUTINE ARE: 
-eSHI4=1 LOOP ON TE T 
:#SWilel INHIBIT ITERATIONS 
j #SWOS=| LOOP ON ERROR 
ree LOOP ON TEST IN SWR<7:0) 

;% SCOPE ;; SCOPE=I0T 

016332 SSCOPE: 

;SCOPE LOOP AND INTERATION HANDLER 

01633e SCOPE: 
016332 004767 174376 JSR PC CKSWR 
016336 005067 1630S4 CLR SERRPC CLEAR LAST ERROR PC 
016342 022716 003364 CMP aTST142, (SP) -IS SCOPE AT BEGINING OF TEST 1? 
016346 001413 BEQ SXTSTR YES NO LOOP. 

016350 000406 TTST: BR 1S :GO TO 1$ (IF LOCK SWO2=1) 
O16se 105777 163066 STB BB rKs ; KEYBOARD DONE? 

Sta eeet 163062 177776 MOV sover -2(SP) BRA NONE BIT 
016366 032777 O40000 163044 IS: BIT eB1T14, aSWR ;;LOOP ON PRESENT TEST? 
016374 001114 BNE SOVER YES IF SWi4=1 

-gaeseSTART OF CODE FOR THE XOR tesrenass EReseee 
016376 OOO416 SXTSTR: BR RUNNING ON THE “XOR” TESTER CHANGE 

THIS INSTRUCTION TO A “NOP” (NOP=240) 
O16400 013746 MOV JeERRVEC,-(SP) ::SAVE THE CONTENTS OF THE ERROR VECTOR 
16404 012737 016424 000004 MOV BSS. a8ERRVEC © 5 ; SET FOR TIMEOUT 

016412 177060 TST 38177060 -: TIME OUT ON XOR? 
016416 012637 MOV (SP)+, J8ERRVEC ;;RESTORE THE ERROR VECTOR 
O1642e OO00463 BR ssviAb 530 10 THE NEXT TEST 
O1G424 Oe?be6 S$: CMP (SP)+, (SP)+ CLEAR THE STACK AFTER A TIME OUT 
016426 012637 000004 MOV (SP) +; I8ERRVEC ;;RESTORE THE ERROR VECTOR 
016432 000423 BR 7§ LOOP ON THE PRESENT TEST 
016434 6$:;88888ENO OF CODE FOR THE XOR ‘ teCreRe eens 
016434 OO0400 162776 BIT #81708, dSWR : iL OOF ON SPEC. TEST? 
016442 O01404 BEQ 2s -BR IF NO 
O16444 127767 162770 162730 CNPB. 0 ASR STSTNM :0N THE RIGHT TEST?  SWR(7:0> 
O164Se O11465 BEQ SOVER ita IF YES 
O1G4S4 105767 162723 2s: TSTB =. SERFLG >: HAS AN ERROR OCCURRED? 
Dib¥e9 001421 BEQ 3$ >:BR IF NO 

16 126767 162727 162713 CMPB os SERMAX, SERFLG ;:MAX. ERRORS FOR THIS TEST OCCURRED” 
O16470 101015 BHI 3$ BR IF NO 
016472 032777 001000 1!h2740 BIT 881709, aSWR ;;LOOP_ON ERROR? 
016500 OO14O4 BEQ 4§ BR IF NO 
016503 016767 162702 162676 7S: HOV SLPERR, SLPROR ;;SET LOOP ADDRESS TO LAST SCOPE 

016512 105067 162665 4g: CLRB  SERFLG >; ZERO THE ERROR FLAG 
016516 005067 162770 CLR STIMES ;;CLEAR THE NUMBER OF ITERATIONS TO MAKE 
016522 OO041S BR 1$ "ESCAPE TO THE NEXT TEST 
016524 004000 162706 3S: BIT #BIT11, SUR js INMIBIT ITERATIONS? 
016532 001011 BNE 1$ -BR IF YES 
016534 005767 162774 TST SPASS :: IF FIRST PASS OF PROGRAM 
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3471 O16S4O 

ng flee Sa pies 
Re flees 
377 0168 
N78 016S76 
S739 016604 
3480 016610 
481 0166)4 
Be Ol 
483 016626 
S484 016634 
48S 016640 
3486 016642 
3487 016644 
3488 016646 
3489 
3490 
3491 
3492 
493 
aM 
NS 
MH 
3497 016650 
3498 016552 
3499 016656 
3500 016650 
301 016662 
350e 016664 
3503 016670 
304 
3505 
3506 
3507 
3508 016672 
3909 016674 
3510 016702 
3811 
Ble 
313 
3514 
3515 
3516 
3517 
318 
3519 g1e7m 

BH BI 
a 16712 

16714 
ISM 
3525 
3eb 016716 

Q03-FEB-77 08 

162740 162630 

Boose | 168988 
162600 162726 

000001 162567 
162eSS0 162606 

016704 

000004 000002 

DOb 
:00 PAGE 70 

SCOPE HANOLER ROUTINE 

BEQ 1§ He INHIBIT ITERATIONS 
INC SICNT ;; INCREMENT ITERATION COUNT 
CMP STIMES, SICNT » CHECK THE NUMEER OF ITERATIONS MADE 
BGE 0 ;;BR IF MORE ITERATION REQUIRED 

EM Tnes SYP eM RBI 
SSVLAD: INCB§ COUNT TEST NUMBERS 

MOVE  STSTNM,STESTN ::SET TEST NUMLER IN APT MAILBOX 
MOV (SP), $LPROR . SCOPE LOOP ADORESS 
NOV (SP) ' SLPERR :: SAVE ERROR LOOP ADORESS 
CLR SESCAPE CLEAR THE ESCAPE FROM ERROR ADORESS 
MOVA 81. SERMAX ORLY ALLOW ONE(I) ERROR ON NEXT TEST 

SOVER: MOV STSTNM, DISPLAY :;DISPLAY TEST NUMBER 
45 NOV SLPAOR’ (SP) FUDGE RETURN ADDRESS 

BRW: 1407 
BRX: 432 . 
SMXCNT: S MAX. NUMBER OF ITERATIONS 
-SBTTL TRAP DECODER 

5 SAE AR ARSE SE AEE 3898 46 48 48 0 EE ab A 0 Ek 
;#THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP™ INSTRUCTION 
;#AND USE IT TO INDEX THROUGH THE TRAP TABI.E FOR THE STARTING ADDRESS 
;*#0F THE DESIRED ROUTINE. THEN USING THE AOORESS OBTAINED IT WILL 
;#GO TO THAT ROUTINE. 

-(SP) ; SAVE 80 
V 2(SP),RO CET TRAP ADORESS 

TST -(RO) > BACKUP BY 2 
mMOVB = (RO),RO >:GET RIGHT BYTE OF TRAP 
ASL RO j sPOSITI FOR INDEXING 
MOV STRPAD(RO),RO  ;;INDEX TO TABL 
RTS RO GO TO ROUTINE 

;;THIS IS USE TO HANOLE THE “GETPRI™ MACRO 

STRAP2: MOV (SP), -(SP) ;;MOVE THE PC DOWN 
MOV 4(SP},2(SP) > :MOVE THE PSW DOWN 
RTI *:RESTORE THE PSW 

.SBTTL TRAP TABLE 

;#THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED 
;#BY THE “TRAP® INSTRUCTION. 

$TRPAD: .WORD STRAP2 
STyPE ::CALL=TYPE TRAP+1(104401) TTY TYPEOUT ROUTINE 

TYPOC ;:CALL=TYPOC  TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING ZEROS) 
TYPOS ;:CALL=TYPOS  TRAP+3(104403) TYPE OCTAL NUMBER (NO LEADING ZEROS) 
TYPON ::CALL=TYPON TRAP+4(104404) TYPE OCTAL NUMBER (AS PER LAST CALL) 

-SCOPL ;;CALL=SCOP1 TRAP+S (104405 ) 
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016767 
00°67 
u167b7 

BIeve? 
016767 
005267 
16767 
16767 

016767 

016767 

016767 

016767 

’ 

cS 

EQ6 
O3-FEB-77 08:00 PAGE 71 

TRAP TABLE 

-INSTR  ;;CALL=INSTR TRAP+6( 104406 ) 
. INSTER j ;CALL= NSTER TRAP+7( 104407) 
.PARAM ;;CALLZPARAM TRAP+ 10( 104410) 
.SA bi CAL ae TRAP4+11 (104411) 
RE 3 CALL SOS TRAP+ 12( 104412) 
CONVRT ;;CALL=CONVRT  TRAP413( 104413) 
SETFLG ;;CALLSSETFLG TRAP+14( 104414) 

EHH E AHHH EEE AHHH HHH HEHEHE HEHEHE HHS 

sUTILITIES 
eririiiitiiiirititititiiiiiitiitiireieiriterererereregcn gg, 

jTHIS. UTILITY CALCULATES PRIORITY LEVEL 
OULEV: ASL DUPRT  ;SHIFT LEFT 

ASL DUPRT ; 
ASL DUPRT ; 
ASL DUPRT : 
ASL OUPRT 

900020 MOV OUPRT Leds iMOVE THIS.10 LESS! 

000004 Bie sao" ay “CLEAR TN2VC 
RTS PC 

DUPRT: PRS 
LESS1: PRY sLEVEL TO ALLOW INTERRUPTS 

-NEW DU ADORESSES 
162672 ODURDOR: MOV DUBASE , RXCSR + XXXO 

OUBASE INC 
162662 NOY DUBRSE, HRXCSR 5; XXX1 
162652 MOV JRXDBUF §—_; XXX2 
162650 HOV DUBASE, PARCSR ; XXX2 
162634 MOV sXXX3 
162632 HOY RE eat HEARcoR tXXX3 

162622 MOV BUBASE, TXCSR ——;XXX4 
INC DUBASE’ 

162612 MOV  DUBASE,HTXCSR =; XXxS 
INC DUBASE 

162602 MOV  QUBASE,TXDBUF —; XXX6 
INC  DUBRSE 

162572 MOV DUBASE,HTXDBUF — ; XxXx7 
RTS PC 

DUBASE: 0 
-THIS UTILITY POKES THE MAINT DATA BASED UPON THE 
INFORMATION CONTAINED IN STMP1 AND IT IS 
“SHIFTED IN BY THE CONTENTS OF SHIFT 

162552 RPOKE: BIC giTOATA, , aTXCSR 
$T 

ROR STMP1 ;FORCE CARRY 
ROR STNP2 PICK UP CARRY_IN BIT 15 
ASR STMPO = <SHIFT INTO BIT 14 

162300 Bie § SG 715, $1Pe BORE RAINY. DATA 162516 BI 
162510 BI FCLK dTXCSR POKE CLK 
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OZDUUA.M11 13-OCT-76 08:2 TRAP TABLE 

3883 017216 052777 O20000 162502 BIS #CLK, 3TXCSR 
3584 017224 005367 161672 DEC SHIFT 
3585 017230 001346 BNE RPOKE 
3% 017232 ? RTS PC 
358 
ES THIS ROUTINE calc ATES ODD PARITY FOR AN 8 BIT CHAR 

17234 016767 162240 162240 OD008: OV TMPI , ST ;SAVE TEMP! 
39 O17e42 O0S067 16223 CLR STP 
3891 0172% 012727 000010 MOV #8. , (PC)+ 
9 017eS2 000009 4§: 0 
3893 0170S4 006067 162222 1S: ROR STMP2 
358 017260 005567 162220 ROC STMPS 
39S 017264 005367 177762 DEC 4§ 
3% 017270 001371 BNE 1$ 
3597 017e72 006067 162206 ROR STMP3 
398 01727 1 BCS 2s 
3899 017300 052767 OOO4O0 162172 BIS #B1TS,STMP1 -SET ODD PARITY 
%00 017306 BR 3$ 
3601 017310 042767 COOYOO 162162 2S: BIC SB1T8, STMP! -CLR EVEN PARITY 
%02 -§TMP1 NOW HAS OOD PARITY CHARACTER 
3%03 017316 000207 38: RTS PC 

3605 -THIS ROUTINE CALCULATES EVEN PARITY FOR an 8 BIT CHARACTER 
3606 017320 016767 162154 162154 EVEN8: MOV STMP1, STMP2 SAVE TEMP 
%07 017326 O0S067 162152 CLR $TMP3' 
3%08 017332 012727 000010 MOV #8. ,(PC)+ 
3%03 017336 000000 4g: 0 
%10 O17340 (06067 162136 1S: ROR STMP2 
311 O17344 005557 162134 ADC STMP3 
%l2 017350 005367 17772 DEC 4§ 
3%613 017354 001371 BNE 1S 
314 017356 006067? 162122 ROR STNP3 

eats ot ar epee. 000400 162106 Bre e518, STMP! -SET EVEN PARITY 
ei5 Bt7382 BeaaBs ee 
3618 017374 042767 OOONOO 162076 2S: BIC 88178, STP! -CLR ODD PARITY 
%19 -§TMP1 NOW HAS EVEN PARITY CHARACTER 
3620 017402 000207 3s: RTS PC 
%21 O17404 062716 o00002 TRPREG: ADD 82,(SP) ;ALLOW IT TO “CRUNCH” INTO HLT BACK 
3622 "IN MAIN PART OF THE PROGRAM 
323 017410 cO000e RTI 
24 000001 END 
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CROSS REFERENCE TABLE -- USER SYMBOLS 
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lebe# = =12638 812708 2738 2741 

3115 

1267% 1268 1e74# =61276% =e 74S 

2751 

27S7% 2761 
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BASEIV 001162 7328 «61240 8=62746% 2758 2763 2764# 2765 2766# 2767 2768% 2769 2770% 
B88 003026 1247 1eS18 
BINWRD 0:41S2 3034# 3036 68 
BITW = OOe000 80} 9948 1372 1425 1478 1531 1S84 1637 1691 1744 1797 1880 1303 

1956 2e73 ~ 2320 
BITO = QO0001 6648 777 808 970 1001 
81T00 = Q00001 6548 664 
BITC! = Q0000e 6$38 663 
BITOe = OOOOOY 6Ses = be 
BITO3 = 000010 6518 661 
BITOY = 000020 6508 
BITOS = OO0040 6498 659 
BITO6 = 000100 6488 658 
B1T07 = O00e00 6478 657 
BITO8 = OO0400 6468 6 345 
B81TO9 = 001000 6458 655 3125 3461 
BIT! = QOQO00e 6638 96 
BIT1O = 002000 6448 767 801 960 994 3103 
BIT11 = QO4000 6438 959 3468 
BIT1e = 010000 b4e8 765 78e 358 975 
BIT13 = Oe0000 6418 764 781 800 957 974 993 3110 
BIT14 = 040000 6408 763 780 799 956 973 9:2 3439 
BIT15 = 100000 6398 76e 779 798 955 972 991 3580 
BITe = QOOOO4 6628 775 968 
BIT3 = 000010 6618 774 807 967 1000 

i ne ne = 8 
BIT6 = 106 6588 771 804 964 997 
BIT? = 000200 6578 770 803 963 996 
BIT8 = QOOQSO0 6568 763 785 802 362 978 995 3599 3601 3616 3618 
BITS = 001000 6558 768 784 961 977 
BPTVEC= 000014 6718 
BREAK = 000001 606s 10018 2003 2060 2093 23s e415 2677 
BRW Ol664e 34868 
BRX 016644 34878 
CARDET= 010000 7658 9588 
ccc 012634 2737 2760 27778 
CHRCNT 014150 3032 3037 30S0# 30648 3065 
CKSHR 012734 2731 2793 28018 2833 3430 
CLK = Oe0000 8008 9938 1367 1368 1374 1375 1385 1420 L4el 1427 1428 1438 1473 

1474 1480 1481 1491 1S26 1527 1533 1534 1S44 1$79 1580 1586 1S87 
1S$97 1632 1633 1639 1640 1650 1686 1687 1633 1634 1704 1739 1740 
1746 149 1757 123e 1793 1799 1809 1810 1e3 iene Lene 1853 1863 

4873 13 4a? a 4348 4334 6b bee 2066 2068 e069 2078 2079 
2093 goa 20 oiih 4 2146 2147 2152 e153 2193 e134 2197 21938 
e2ee 223 2267 ecb 2 e277 2314 2315 2323 e3e4 2351 2353 2360 
2362 e363 2415 e422 e423 ocas 2426 e560 2566 2574 e580 2603 e609 

CNTLU_ 013010 1197 eBles 
CONVRT= 104413 2734 14 32% 35328 
COUNT O01124 BAL coals 50388 glace 2204# 8 e213% e2eb* 2365% 2369% 23738 e427% e432 eS0S# 

% % # 
CR = 000015 5798 58 7 sei 
CRLF = 000200 S808 2878 2917 
CTS = 020000 7648 9578 



T06 
OZDUU-A MACY11 27(1006) O3-FEB-77 08:00 PAGE 76 
OZDUUR. M11 13-OCT-76 08:28 CROSS REFERENCE TABLE ~-- USER SYMBOLS 

DOISP = 177570 S868 B42 11SS 
OEVAOR 013700 2e9sl# 2989 29978 

peyice piS3 ora i358" 10 1038 10848 Bal Baste 1 es rE 
OISPLA 001442 See 1155% 1163% 11888  3102e#  3483% 
OISPRE 000174 6838 1163 1188 
DONA Ok pponad 7988 9918 
DNAINT= 80S8 9988 

= | apt 
NTE= 8 # 2704 2710 2718 

= 001 7688 9618 
OSHR = 177570 Sess 841 1154 
DTR = QOO0e 7768 998 2711 
OT1 002116 102S 1029 1033 10798 
OT4 002126 1037 10828 
DUADOR O170l2 1229 e7 Set 
DUBRSE 017144 1 le e7bl* 3552 3553% 3554 3555# 3556 3557 35S8* 3559 3560 356 1% 

167 ed 3553# 3564 356S# 3566 35672 #3568 35708 
e 

BURY pi Srae 1e86# Pe 3S39%  3540% 3541% 354e# 3S43% 3544 35488 
DURIS 001740 10S38® c696# 2706 27078 2715 e716% 2765% 
OURTIV OO173% 10Se8 le3 1239 1240 e69S# 2706% 2715% 2763% 2770 
OUTIS QO1744 10SS8 2769# 
OUTIV 001742 10S48 2767% 
EIGHT = 006000 73938 9868 1467 1520 1$73 1626 1680 1733 1786 1839 18S2 1945S 2006 

3 2140 2188 eeb0 2308 2354 2418 2556 2650 
EMTVEC= 000030 6748 1139% 1140# 
EMI 00176e 1023 10598 
EMe 1027 10658 
EM3 002043 1031 10688 
EMMY 001746 1035S 10578 
ERRCNT OO1114 7028 
ERRVEC= OO0004 6678 1152 11S3% 1164% 3444 S344S5% 3447% 3450s 
EVENB 017320 3606 8 
EVEPAR= 001400 73968 9898 §=1361 1467 1873 1680 1786 1892 
EVPAR = 000400 7888 9788 
FIVE = 900000 7308 9838 

= Qe0000 7818 9748 
GNS = #eeeEE U 3$20 1 dpe 3523 3S26 3527 3528 3829 3530 3531 3532 3833 

mein * See eu ie Be HILIM 1 29S0% 968 
HLOO 001130 7118 1079 3133% 
HLO1 001132 7les 1079 3134% 

re in ee | # ibs Bor tae side 3133s 
HLOS 001142 7168 3138% 

OLB abe aioe 3133" 2568 2576 2eS82 2605 2611 | 
eRe ized ioe * 
HRXC 1714 10N28 4 
HRXDBU 001720 10448 3959# 
HT = ll S778 2876 e917 
HTXCSR 001720 10488 3564s 
HTXDBU 001734 10508  3568# 
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2006 
14.4 

2956 3074 

1277 

eee 
1276 

1464 
2137 

140S 
1726 
2088 
e412 

2073 

2096 
1626 

3078 

1293 

1414 

2757 

340S8 

1306 

1565 

1570 
2257 

1310 

1$73 

1460 
1830 
2133 
2641 

2105 

2260 
1945 

1314 

1618 

2308 

1318 

1626 

1513 
1883 
2181 
2690 

2351 

2384 

1329 

1783 
2647 

2418 

2816 

1836 

eSs6 

35278 

1889 

2680 
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OPTCLR 001151 7238 13y e691 
OUT 013042 2806 2810 282e8 
QUTCRY Ol2b26 e734 2773e 
QUTMUL 166 1gee 1g? % 
OVRRUN= e 738 = = ee 31 
PARAM = 104410 le2e 1233 1254 1279 1331 2817 35298 

pec Ges GE Fa ious iyome yur aspera pugs 
EH teRat 13845 13983 ids {Fadk tg 1% takes 
2006 2056% 2e063% 2089% 209% e2l13c# 2140% #2180% 
esd7# = 2e3S4# =H 1# = eh418% «©6488 = Pe SS6e = = PHY = PES 

PAREN = 001000 7B48 9778 
PARER = 010000 7828 97S8 
PARERR Q13610 2958 2960 2%e 29718 2981 23983 298s 
PARTI 013672 2974 egNs 
PASCNT OOllle 7018 1175 2781% 278e 2783 
PFTAB 015156 3297 33038 
PIRQ = 177772 Sse 
PIRQVE= 000240 6788 
POPRO = 012600 7578 9508 
POP1SP= 005726 7558 9488 
POPeSP= Oerbeb 7598 9Se8 
PRO = QQO000 6018 
PR! = QOOOYO 6028 
PRe = 900100 6038 
PR3 = OOO!40 6048 
PFS = 000200 60Se 3549 
PRS = 000246 6068 3548 
PRE = Q00300 6078 
PR7 = 000340 6088 
PS = 177776 5818 S82 
PSH = 177776 S828 
PUSHRO= 010046 7568 9498 
PUSH1S= 005746 7548 9478 
PUSH2S= 024646 7588 9518 
PWRVEC= 000024 6738 114398 IL144s 
ROSH 013050 eBlex eBeex eB2%8 2973 
RECACT= 004000 7668 9598 862017 2032 2040 2375 2438 2467 
REPLAY 012532 2753 e7S9 e7b ls 
RESTAR 015062 3277 32838 
RESTRT O1271le 2754 2785 27928 
RESVEC= 000010 6688 
RESOS = 104412 35318 
RETURN 001104 6988 1180% 1338% 1340 3302 
RING = 040000 7638 9568 
RINTEN= 000100 77\8 9648 
ROTAOD 001170 7378 12049% Jleble 1263 126S* 1270 1273% 2748 
RPOKE 0O17146 2016 e022 2037 2372 2382 2431 24Se 2466 

RTS = QOOOO4 8 9688 
RUNA = aeeee U 1 Si 138 Sle 
RUNB = #eeee8 J 1 Si 138 Sle 
RUNC = 2eee8 UJ 1 Sl 138 Sle 
RUND = Heenan 1 Si 138 Sle 
RUNE = 000000 1 Sl 138 Sle 
RUNF = S¢¢ee8 el 57 141 517 

faeve | 1B83e 18393 
lege 2esee 22608 

2474 2483 2491 

2751 27SS# 
2481 2490 2513 

1aiBs 
2300# 

e516 

2524 35758 
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RUNIT O12436 2739 27458 2752 
RXCSR 001712 10418 2007# 2017 2032 2040 2190# 2201 2228 e356# 2375 2378 2384 24208 

e4 e441 cies 2467 2470 2e473% 82474 e48e# 2483 2486 e491 2494 2516 
ook S952 ceeoe e532 2617 e651% 2670 2693% 2694 2701 e704# 3=e7108% a7 

RXDBUF 001716 10438 2072 2081 elly 2191 2207 e232 2364 2388 2428 2456 2498 2529 
eS46 2596 2621 e6Se 2673 3556# 

RXDONE= 000200 7708 9638 
RXERR = 100000 7798 9728 = 2231 
SAVIT  OL4404 3lle2 31338 
SAVPC 001126 7108 i 
SAVSP 001116 7038 3276% 3283 
SAVOS = 104411 35308 
SCOP! = 104405 3S268 
SEND = 000020 8068 93998 861358 1411 1464 1517 1570 1623 1677 1730 1783 1836 1889 

1We 2137 2185 2257 2262 26S 2305 2334 2553 2647 
SEREC 001150 72e8 = =—:1313 
SETFLG= 104414 1243 1308 1312 1316 1320 35338 

= 004000 7928 gese =: 1361 1414 
XMIT 001147 7els 1309 

SHIFT 001122 7088 1365% 1382 1418% 1435# 471% 14egH 1S2e4*e 1S41# 15778 1S94# 1630%  1647% 
184% 17018 17378 1754 1790 1807% 1843% 1860% 1896% 1913% 1949% 1966%  e2014# 
eded# e2035%  2070% * 2100# e21e0# 2195% 2199% e2219% e2e4# ecb9# eeBY# 23128 
2331# 2332 2335 2370% 2381% 429% e4S0% e464% c4B80# 2489% 25118%  eS22e 25728 
2S86%# 2587 es 2601#  ec61S#  2659%  ecbb4# 2665 2668 3S84# 

SIX _= 002000 7918 9648 
SPACNT= 014151 3033 Se 30S5* 30658 
SRD = 00200 7678 9608 
STACK = 001100 S7e8 1138 1171 1328 3292 
STO = 900010 7748 9678 
STFLG 001173 7438 = «1174% 
S = 177774 5838 
STPSYN= QOO400 7698 %ese 2190 2356 
SVOS 013712 30078 
SHR 001440 841 1133 1154# §=1156 1162e# 1169% 1185 1187% 1192 1208 1327 2803 2834 

3103 3110 3122 3125 3439 3453 3455 3461 3468 
SWREG 000176 6848 1162 1187 1192 2803 2820 2827 
SWREGL 013052 2815 28258 
SWO. = 000001 6368 
SH00 6= 000001 6268 636 1208 
SWO1 = 000002 6258 635 1327 
S02 = QO0004 be4s 634 
S03 = 000010 6238 633 
SWOH = 000020 bees 632 
SHOS = Q00040 6218 631 
SW06 «= 000100 6208 
SWO7 = 000200 6198 6 
sWOS = 000400 6188 628 
SHOS = 001000 6178 627 2834 
Si = Q0000e 6358 
S10 = 002000 6168 
SMi3} = OO4000 6158 
SWi2 = 010000 6148 
S13 = 020000 6138 
S14 = 040000 bles 
SW1S = 100000 6114 
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Sie = OOO004 6348 
SH3. = 000010 6338 
SW4 = = 000020 6328 
SWS Ot 6318 
SW 100 6308 
SW7 =: 000200 6298 
SWB. == DOOYOO 6288 
SW39_ = 001000 6278 

001146 7e08 1297 1301% 19% 2367 e435 2508 
SYNEXT= O20000 acne 9818 2089 20% 2180 2188 eeSe 2260 2300 2308 2548 eSS6 2642 

SYNINT= 030000 7878 9808 1459 1467 1Sl2 1520 1672 1680 1725 1733 1778 1786 1831 
1833 1864 1892 1937 1945 1999 2006 CEB 2063 2132 2140 2347 2354 

000020 7738 9668 2007 2190 2356 2420 2473 2482 2557 2651 
SYSTST= 014000 Bi38 10068 
TBITVE= 000014 6698 
TEMP 0lbee6 3038 3293# 329% 34078 
TKVEC = 000060 6768 
TPVEC = QO0064 6778 
TRAPVE= 000034 6758 l1141* 142k 
TRPREG 017404 36218 
TRIVEC= 14 6708 
TST1 1332 1338 13518 2794 2795 3432 
TST10 = O0S234 17238 
TST11 OOS4#4e 17768 
TSTle OOS&SO 18298 
TST13 QO06056 18ses 
TST14 Q06264 19358 
TST1S 006472 139958 
TST1& 006760 20548 
TST17, = O72 21298 
TSsTe 003570 14048 
Tste0 007470 21778 
TSTel 007756 2c498 
TSTee 010150 22978 
TSTe3 910350 23458 
TSTe4 010610 24088 
TSTeS 011400 2S438 
TST2& «= O11 742 26408 
TSTe? =012164 26878 
TST3 003776 14578 

a 8 
TST6 DONezO 16168 
TST7 005026 16708 
TTST 0163S0 34358 
TXCSR 001726 10478 =613S2e# §=61954# §=61358% = 1362 1367% 1368% 1374% 1375# 1376 1385# 1387 140S# 

1407% tee 1415 1420# 14el# = 1427# = =614eBe = 1429 1438% ©1440 14Sd# 1460% 1464# 
1468 * 1474e 1480% 1481#% 1482 1491% 861493 1S11# 1513# 1517 1S21 1S26# 
1Se7# =61533% 1534# 1535 1S4H4# 1546 1S64# 1566# 1570# 1574 1579% 1S80#  1S86# 
1S87% 15868 1897% 1599 1617% 1619% {623% 1627 1632# 1633%  1639% 1640% 1641 
16S0# 1652 1671% 1673% 1677% 1681 1686# 1687% 1693% 1694# 1695 1704%# 81706 
724% =17e6e = 17308 = 1734 1739% 817408 8 1746% 17478 = =—1748 1757# 1759 1777% = =.1779# 
1783% 1787 173g 1793% 1799 1800# 1801 1810# 1812 1830# 1832%  1836% 1840 

1653% 1854 1863% 1865 1863 1885 1889#% 1893 1898%  1899% 
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190S# 
1Se8 
2030# 
2090# 
gaze 

23% 
# 
at 530 

2S60% 
2663% 

TXDBUF 001732 10498 
214Ss 

TXDONE = 8038 
TXINTE= 000100 8048 
TYPE = 104401 1209 

TYPOC = 104402 3157 
TYPON = 104404 3$238 
TYPOS = 104403 35228 
USER = Q00000 8i0s 
VOID = QO0001 7778 
WROCNT opt 30418 
ZERO } 
SAPTHD BS ise 1106 
SASTAT= JHHHHEE LU $35 
SATYC QO0024R $358 
SATY1 QOOOO0OR $358 
SATY3 QOOOO0ER S358 
SATY4Y OO00I6R S358 
SAUTOB OO1YSY 6388 
S$8ASE 001602 Sibs 
$BDAOR O01L422 8338 
S8DOAT O014c6 8358 
SSELL OO1S16 8678 
SCOW1 001606 9188 
SCOM2 001610 9198 
SCHARC 013362 2883% 
SCKSWR= #42822 U 3Se6 
SCHTAG 001400 8218 
$CM1 = Q00006 8538 
$CMe2 = 00014 geae 

scm os nerated 8S38 
SCPUOP 001554 8908 
SCRLF 001523 8698 
S00WO }386 O01 612 S208 
$00W1 O01614 9218 
SOOW10 001636 9308 
$00W11 001640 9318 
SOOWl2 001642 9328 
$00W13 O01644 9338 
SOOW14 GOlE46 9348 
$00W1S 001650 93S8 
$00W2 001616 S2c8 
$00W3 001620 9238 
S0Ou4 = OD bee 9248 

eS74% 2S80# 
2690% 3Sbe% 
1416#  1469% 
2214 2264 

732 2 8©=— e735 
166 3168 

35218 

30638 

3133 

2900 46 2909 

1131 1139 
esSe 8568 
esSe © BSb8 

8618 B6ce8 

2917-3113 

eolys 

114S 
8S78 
8578 

6638 

3133 

NO6 
CROSS REFERENCE TABLE -- USER SYMBOLS 

# % 
sey bees 
e066% e068# 
5103 gtils 

ga bee 
gic # 324% 
41Se Yeok 

c603%  2609% 
3581#  3582% 
187S* 1628% 
eSS8# °S89% 

2811 2813 
3173 3177 

1146 
gS8e es9Sa 
8S8s 6598 

B64e 86S8 

3149 3168 3173 3177 

1951% 
2013# 
2077% 
2133% 
gia 
c7b# 

apa 426s 
2647% 

1788% 
3566% 

2341 
3298 

3027 
35208 
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S00WS 001624 92S8 
$00WG 001626 9268 
SDOW7 001630 9278 
SOOWB POL bse 9288 
tld 1694 9298 

T SOLS 6818 
spevn 1604 9178 

= Q0000e $338 
SENDAD 012702 1093 278848 
=n pote S35 ests 1 est 1! e 3118 

001 $35 6878 116 2865 2868 
SERFLG 001403 Se4e 11768 2780% 31008 3133 3300% 3416 34S7 3453 365% 3489 
SERMAX 001415 8308 11478 34S9 34B8ex 3489 
SERROR 014222 1139 } 
SERRPC 001416 8318 1079 1082 1178% 2779%  #3107% #%g108% #3109 3133 3155 3301% WN31s 
SERRTB 0016S2 10218 3163 
SERRTY O14442 31488 
SERTTL OO1Yie 8288 1177% 3106% 3133 
SESCAP 001514 8668 1146% 3128 3130 3133 3481# 
SETABL O01S46 B8Ss 
SETEND 001652 9388 1118 
SFATAL 001530 535% 8788 

Bitte Bee Bat" am 2017 8 
SFILLS Q01455 8488 2917 
$GODROR 001420 8328 
$GDOAT 001424 6348 
SGTSWR= JHHHHHE U eS 
SHIBTS O0e136 lll3e 
SICNT OO14O4 BeSe MN7e% 8 3473 375% 3488 
SINTAG OO143S 8398 
SITEMB OO1414 8e9e 3109% 3117 3133 31Se 
SLF 001524 8708 2917 3133 
SLFLG OO0C4SR S35 8% 
SLPADR 001406 8268 11482 94% 3463% 3479% 3464 3488 
SLPERR 001410 B2e7# 1149% 3127 3463 3480% 3488 
SMRORI 001560 9038 
SMRORC 001564 9078 
SMROR3 001570 9108 
SMRORY = 001574 9138 
SMAIL 001S26 8768 1114 1118 1166 2661 3115 3478 
SmAnsi 001556 8978 
sere 46—001S62 9058 
SmMANSS «6001566 9088 
smpesy §=6001572 311s 

Selo’ DodedoR tien Srsceo BOeNS eset gas 
SMSGLG 001S44 S3S# 884s 
SMSCTY 001526 S3S% 877% 
SMTYP1 0015S” 8988 
SMTYPe 001563 9068 
SMTYP3 001567 9098 
SMTYP4Y 001573 Slee 
SMXCNT O16646 3476 S868 
SN = 000000 S338 27248 
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7 8 2888 2317 
8 14038 i4S68 15098 15628 16158 16698 17228 17758 18288 18818 19348 19948 

20538 e2le88 21768 ece4Bs eeS968 es44e8 e4078 8 eS428 626398 866868 
3e20t 
3215# 3219#% 3224 3ee7# 3238%  3cb4s 
3437 3440 S455 3464 3474 34838 
8808 1166% 2783# 3470 3489 

11168 
1143 32688 
8688 2917 3133 

3$26 
3526 
3526 
3Se6 
S18 
8S3e lex 3017 
S48 lle 3018 
eSSs 10% 3019 
8S6e 3009% 3020 
6578 3008# 3021 
esse 3007% 3022 

3526 
3526 
1137 34258 
Atige 1136 1137 1139 1141 1143 114S 1146 1148 3100 3125S 3132 3426 

3448 34778 
10918 109% 
S248 86S 866 867 1145S 1146 1148 1149 1352 i405 1458 1 1S64 

1617 1671 1724 1777 1830 1883 1936 1996 2055 2130 2178 2298 
346 eS44 2641 2688 3091 3092 3093 3094 3103 3110 3122 
125 3133 3417 3418 3419 3420 3421 3439 3451 3453 3454 3458 

3459 3467 3468 34E0 3483 3488 
gsse 1169 
el Hee 3455 
8798 3478s 

G300e 8 1364% 139708 14178 1423% 1470% 1476% 1523# 1529 1576% 1582%  1629%  1635% 
1e83%  1689% 1736% 1742# 1789% 1795% 842% 648% 1895% 1901% 1948% 1954#  e015# 
e0el# 2036% e071%  2075% 1% cage geese 2e71# 2311% 2318% 2371% 2382%  e430# 

8618 e210e# 2103% e21i0# eaii3 3576# 3578% 3579%  3S580% 3581 3589  3593%  3606# 

1380 1S11@ 1562 15648 1615 16178 
1669 16718 1722 17248 = =1775 17778 §=©1828 18308 1881 18838 1934 19368 1994 
19968 2053 20SS8 2128 21308 2176 21788 2248 e2eS0s 22% ee988 = =2344 2346s 
2407 ev09e eS42 2eS44s 2639 eo4ls 2686 26888 



DO? 
03-FEB-77 08:00 OZDUU-A MACY11 27( 1006 PAGE 84 

CROSS REFERENCE TABLE -- USER SYMBOLS 
) 

OZDUUA. M11 13-OCT-76 08:28 

STRAP 16650 1141 34978 
STRAPe 01667e 35088 3519 
STRP = 000015 soles ele 35228 35238 35248 3526 35278 35288 39298 35308 325318 3328 36338 

has ae 20 35198 
TSYM 142 11158 

STSTNM 001402 8238 1179% 2778% 3102 3133 3139 3416 34SS 3477% 3478 3483 3489 
STYPBN= dHHHHHE 3524 

Tee Sistas - 13108 eesse 3512 3520 
C 013316 289s 2832 2839 e904%e 2905 

STYPEX 013364 2910 egie e9ise 
STYPOC Q14622 32188 3Sel 
STYPON 014636 3217 3eec08e 3523 
STYPOS 014S76 32138 See 
SUNIT 001S40 88e8 
SUNITM O02146 11178 
SUSHR 001552 gsse 1204 
SVECT1 (CO1S76 9148 
SVECTe 001600 91Se 
SXTSTR 016376 3433 s44ee 
SOFILL 015021 3214# 3218% 3228 32638 
SYOCAT= ##2ee% U 31le2 439 
. = O174le 5358 5698 68e8 68S8 6908 74S8 7468 8208 871 10778 1091 10928 §610%8 

10368 1106 11038 11058 11078 113) 1148 1149 iva 1390 1436 tend ett 

ee CC a CS ce 
sizg | G0g 5603 segs geet SGaL BRS BACB Bae BERR SET EERG SIE 
2531 2564 2570 2578 2584 2593 25398 2607 e613 2618 2623 e671 2675 
2702 e714 2917 3133 31878 93279 3e95 34068 34088 34108 3488 3489 

-BEGIN 003310 119% 1207 1210 13258 
-CONVR 0139776 78 =§=6332 
-E0P 012362 27308 
-INSTE O13474 eHis 3528 
- INSTR 013366 eSe08 335! 
- INST] O13406 29248 33 2943 
. MSG 013410 e807% #2808% 2809 e9e0* 292548 
.PRRAM 0139504 eNHBs 3529 
gat eet M73, 32636 3290 

Siece b13e04 s 3230 
-SCOPE 016332 34298 
-SCOP1 013062 28338 3526 
-SETFL 014154 30738 3084 3833 
-START 002152 686 lie88 1180 e744 _ 
SASTA= eeenee U $35 
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6798 
ENOCOM 6798 

$738 
1736 
144 

ESCAPE 6798 
GETPRI 6798 
GE TSHR 6798 
MULT 6798 
NEWTST 6798 

2128 
POP S35 
PRGEND S78 
PRGFRT S368 
PUSH 535 
PUSSYF oS4a 
REPORT Sous 
RSE TUP S418 
sc 5338 
SCOPE S748 

2129 
SCl $338 
SETPRI 6798 
SETTRA Sous 
SETUP 6798 
SKIP 6798 
SLASH 6798 
SPACE 6798 
STARS S35 

1669 
2639 
6798 

TRNTRP 3Slee 
TSE TUP S428 

2251 
TYPBIN 6798 
TYPDEC 6798 
TYPNAM 6798 
TYPNUM 67e8 
TYPOCS 6798 
TYPOCT 6798 
TYPTXT 6798 
SBECIN S338 
SBINAR $538 
SBUF FE S358 
SCABLE cscs 
SCATCH S278 
SCK S348 
SCLRVE $338 
SCONVR S38 
SONA osla 
SE OP ry 
SGETFL 5338 
SGETPA $338 
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1380-1391 
1763 1805 
gisd 2156 

iS Be8s 

1350 1403 
2176 = 2248 
6798 

2723 
558 
6798 

2560 2573 
6798 

1998 2055 
3426 
13511404 
2177 = 224g 
3485 
3128 3621 
1126 

6798 = B16 
17221775 
e686 = 2840 
11508 
1352 1405 
2299 9 acy? 

3155 3179 
1322 
020—~Cti; 
569 

2796 
1202 
3024 
2723 
1241 1306 
1220 = «1231 

1433 
1816 
2203 

5675 

EQ? 
86 
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1444 
1858 
2210 

Boe 

1S09 
2a44 

2346 

1510 
234S 

3523 

874 
1881 
3143 

1S11 

1497 
1911 
2235 

7 

1615 

1$39 1$S0 
1322 1964 
e282 2329 
2493 2496 

1669 1722 
2639 2686 

1670 1723 
2640 2687 

3528 3529 

1101 1108 
2053 2128 
3491 

1671 1724 

1$9e2 
1975 
2377 
2501 

1775 

1776 
2730 

3530 

1350 
2176 

1777 

1828 

1829 

3531 

1403 
2248 

1830 

1881 

1882 

3532 

1456 
2296 

1883 

1656 
e042 
2391 
2527 

1934 

1938 

3533 

1S09 
2344 

1936 

1994 

1995 

2131 

2053 

20S4 



| 

OZDUU-A MACY11 27( 1006 
DZDUUR. M11 

SGETSY $338 
SHE ADE Sos 
SINSTR S3S8 
$1S08 S498 
SMATCH S468 
SARR S408 
SARRW $388 
SMRW $398 
SMSG S388 
SNEED S568 
SPARAN 8 
SPFAIL a 
SPOKE S4uve 

1 
SPOKER SuSea 
SRCNET sobs 
SRE CAC Suva 
SREG 8 
SRESET ' & 

2641 
SRXACT S438 
SSCOPE 5338 
S$SCOP 1 S348 
SSETFL $338 
$SETVE Soba 
SSTART $338 
SSTRIP 5S0s 
SSYMBO S248 
SSYNCR S468 
TRPAR 8 
TSTNO r} 

2128 
SUNIBU S368 
SVARIA $318 
SWORDF S478 
SHORDO S468 
S$WORDP S488 
SSCARE 8148 
SSCHTM 8148 
SSESCA 6798 
SSNEWNT 6798 

2128 
SSSET Slee 
SSSETM 11668 
SSSKIP 6798 
- EQUAT Sos 
. HEROE Sous 
SETUP So4a 
SACTI Se4s 
SAPTB Sods 
SAPTH Sods 
SAPTY S248 

13- 
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1288 
558 

2917 

3306 
3133 
eds 
3265 
1367 1373 

eae e 314 
2011 e0eS 

ae 
My 777 

131] 133 
2643 2630 

3411 
2830 
3067 
679 

1120 

747 340 
2007 2420 
| 1 
1 14 
2176 2248 

689 

8S3 8S4 
859 860 

350 1403 
e176 «©2248 

! 3522 

569 

1119 
1087 
3728 

1097 
§35 

87 
FO? 
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3S26 

1S26 
1904 

2361 

1S11 

3583 

18B4 
2639 

1669 
2639 
3529 

1$32 
195] 

e424 

1$13 

A387 

1744 
17ee 
2686 

1722 
2686 
3530 

1$79 
1957 

1564 

aa 

1785 

1775 

3531 

1838 

1828 

3532 

1881 

1881 

3533 

1638 
2193 

1619 

su2 

1926 
1934 

1934 

1994 

1994 

1673 

seag 

e0S3 

2083 
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. SCHTA Seve B14 

. SE0P Seve 
Sods 

SERRT Seve 3141 
Ses 

. PBS. O174ie 000 
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