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-REM % 

IDENTIFICATION 

PRODUCT CODE: MAINDEC-11-DZTUG-B-D 

PRODUCT NAME: TMO2/TE16 DRIVE FUNCTION TIMER 

DATE CREATED: AUG 77 

MAINTAINER: DIAGNOSTIC GROUP 

AUTHOR : R. BARNES 

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

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

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

COPYRIGHT (C) 1977 BY DIGITAL EQUIPMENT CORPORATION 
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TMO2 DRIVE FUNCTION TIMER PAGE 3 
ABSTRACT 

ABSTRACT 

PROGRAM DZTUG MEASURES THE TIME_REQUIRED AND GAP 
SIZES PROOUCED BY THE TMO2/TE16 MAGTAPE 
ORIVE/SLAVE . 

THE TEST WILL CHECK BOTH THE LOGIC GENERATED 
TIME DELAYS, AND THE DISTANCES TRAVLED BY THE 
TAPE IN RESPONSE. 

ACTUAL TAPE SPEED MAY ALSO BE CHECKED BY USING 
THE SPEED TESTS WITH AN 800 BPI SKEW TAPE. 

DEVICE ERRORS ARE CHECKED AND PRINTED AS THEY 
OCCUR. IF THE ERROR IS DATA RELATED(PARITY; ETC) 
THEY ARE PRINTED AS SOFT ERRORS. 

IF THE TIME CHECK IS OUT OF RANGE, IT IS PRINTED 
AS AN OUT OF RANGE ERROR. 

SEQ 0003 
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1 REQUIREMENTS 
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tak CHAPTER } 
1S3 
1S4 © REQUIREMENTS 
1SS 

ie 
158 PDP-11 FAMILY CENTRAL PROCESSOR WITH 4K MEMORY WITH UP TO 64 TMO2/TE16 
138 CONTROLLER/MAGTAPE STATIONS. 

161 %##*PROGRAM CAN BE RUN ON A PROCESSOR THAT DOES NOT HAVE A HARDWARE SWITCCH REGISTER. 
162 A SOFTWARE SWITCH REGISTER (SWREG) LOC. 176 IS RUTOMATICALLY SELECTED(REFER TO 
163 CHAPTER 3.FOR DESCRIPTION OF HOW TO DYNAMICALLY LOAD LOC.176)### 

165 
166 
ibe 1.1 OPTIONAL EQUIPMCNT USED 

169 1. NONE 
170 
171 
172 
173 1.2 STORAGE 

175 PROGRAM LOADS AND RUNS IN THE FIRST 4K OF MEMORY. 

198 
17 1.3 PRELIMINARY PROGRAMS (TO ASSURE HARDWARE OPERATION) 

181 MAINDEC-11-DZTUC CONTROL LOGIC TEST 
182 MAINDEC-11-DZTUB BASIC FUNCTION TEST 
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LOADING AND STARTING PROCEDURE i
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13 CHAPTER 2 

col LOADING AND STARTING PROCEDURE 

203 
204 
soe THE PROCEDURE IS AS FOLLOWS: 

207 LOAD PROGRAM USING THE ABSOLUTE LOADER 
208 LOAD ADDRESS = 200 
202 SET OPERATING SWITCHES 
210 PRESS START 

HHHIF THE SOFTWARE SWITCH REGISTER IS USED THEN THE PROGRAM WILL TYPE SWR=XXXXXX NEW= 
THIS WILL ALLOW LOC. 176 TO BE CHANGED BEFORE THE START OF THE TESTING. (REFER TO CHAP 

PROGRAM WILL REQUEST DRIVE (TMOc) AND SLAVE (TE16) NUMBERS TO BE 
TESTED. TYPE DRIVE/SLAVE NUMBERS WITH A COMMA (,) BETWEEN EACH 
ORIVE/SLAVE TO BE TESTED. 

REQUESTS FOR TAPE SPEED TESTS AND NRZ ONLY MODE WILL BE MADE. f
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220 RESPONSE TO TAPE SPEED ONLY REQUEST WITH A ONE (1) WILL CAUSE 
eel THE PROGRAM TO EXECUTE TEST 31 AND 32 ONLY. THIS IS THE ONLY WAY 
eee TO_TEST TAPE SPEED. 
2e3 NRZ ONLY MODE WILL CAUSE THE PROGRAM TO SKIP THE 1600 BPI DATA TIME TEST. 
ec4 TYPE CONTROL U (tU) TO DELETE LINE TYPED OR RUBOUT TO DELETE LAST 
cee CHARACTER(S). 

aA PROGRAM WILL PUBLISH TIMES REQUIRED AND REPORT ERRORS. 

eed 
230 
23] 2.1 ACT11 OPERATION 
232 
233 IF THE PROGRAM IS RUN IN QUICK VERIFY MODE, FUNCTION TESTS ARE NOT 
234 ITERATED. 
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Ute DREVE FUNCTION TIMER PAGE 6 

CHAPTER 3 

SWITCH SETTINGS 

a te TOR A SOF THRE SUITCN REGISTER IS € OSED WHICH ALLOWS 
THE USER THE SAME SWITCH OPTIONS AS THE HARDWARE SWITCH REGISTER. 
IF THE HARDWARE SWITCH REGISTER Does THOT EXIST OR IF ONE DOES 
AND IT CONTAINS ALL ONES (177777) THEN THE SOFTWARE SWITCH 
REGISTER (LOC. 176) IS USED. 

CONTROL : 

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

1) TYPE CONTROL G <tG>; THIS WILL ALLOW THE TTY TO ENTER DATA INTO 
LOC. 176 AT SELECTED POINTS WITHIN THE FROGRAN. 

2) THE MACHINE WILL THEN TYPE: SWR=XXXXXXNEW= (XXXXXX IS THE OCTAL CONTENTS 
OF THE SOFTWARE SWITCH REGISTER.) 

3) AFTER THE ’’NEW='’ HAS BEEN TYPED THEN THE OPERATOR CAN DO ONE 
OF THE FOLLOWING AT THE TTY: 

A) TYPE A NUMBER TO BE LOADED INTO LOC. 176 FOLLOWED BY A <CR>. 
(ONLY NUMBERS BETWEEN 0-7 WILL BE ACCEPTED AND ONLY 6 NUMBERS 
WILL BE ALLOWED) 
IF A <CR> IS THE FIRST KEY DEPRESSED THE SOFTWARE SWITCH 
REGISTER CONTENTS WILL NOT BE CHANGED. 

B) IF A CONTROL U <tU> IS DEPRESSED THEN THE PROGRAM WILL SEND YOU 
BACK TO STEP e. 
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SW1S HALT ON ERROR THIS SWITCH WHEN SET WILL HALT THE 
(100000) 

SW14 LOOP SUBTEST 
(040000 ) 

SW13 INHIBIT ERROR 
(020000) TYPEOUT 

SW11 INHIBIT SUB- 
(004000) TEST ITERATION 

SW10 INHIBIT 
(002000) FUNCTION TIME 

PUBLICATION 

SWO9 RING BELL 
(001000) ON ERROR 

SWO7 HALT AFTER 
(000200) SELECTED TEST 

SWO6 CONTINUOUS 
(000100) CYCLE 

SWS-0 TEST SELECT 

PROCESSOR WHEN AN ERROR IS De TECTED. 
THE PC4+2_ AND PSW AT_ THE TIME OF THE 
ERROR IS STORED ON THE STACK. PRESSING 
CONTINUE WILL CAUSE THE ERROR 10 BE 
irree pF SELECTED) AND FURTHER TESTING 

THIS SWITCH WHEN SET LOOPS THE CURRENT 
SUBTEST REGARDLESS OF ERROR CONDITION. 

TOE At TCH WHEN SET INHIBITS ERROR 

THIS SWITCH WHEN SET CAUSES EACH SUBTEST 
TO BE EXECUTED ONLY ONCE. CINITIAL 
STARTUP ONLY). 

THIS SWITCH WHEN SET WILL INHIBIT THE 
PRINTING OF THE FUNCTION TIMES. (SEE 
CHAPTER 8.) 

THIS SWITCH WHEN SET WILL RING THE BELL 
ON THE TTY WHEN AN ERROR IS DETECTED. 

THIS SWITCH WHEN SET WILL CAUSE THE 
PROGRAM TO HALT AFTER THE TEST SELECTED 
IN SWOS-SWOO IS EXECUTED. 

THIS SWITCH WHEN SET WILL CAUSE THE 
PROGRAN TO_ RUN CONTINUOUSLY UNTIL 
STOPPED BY THE OPERATOR. 

THE PROGRAM WILL HALT AFTER EXECUTION 
OF THE TEST SELECTED WHEN SWO7 IS SET. 

SEQ 0007 
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TMOe DRIVE FUNCTION TIMER PAGE 7 
ERRORS 

CHAPTER 4 

ERRORS 

TWO TYPES OF ERRORS ARE DETECTED BY THIS PROGRAM, HARDWARE ERRORS AND 
INCORECT FUNCTION TIMES. 

4.1 ERROR TYPEQUT FORMAT (HARDWARE): DATA RELATED ERRORS (IE: PARITY ERROR) ARE PRINTED 
AND HAVE NO EFFECT ON TIME. 

TEST ® XXXXXX DEVICE ERROR 

cS! WE BA FC cS2 DS ER] 
ARARAA BBBBBB CCCCCC DODDDD EEEEEE FFFFFF GGGGGG 

WHERE : 

XXXXXX = TEST NUMBER 
ARAAAA-ITIIII = CONTENTS OF TAPE REGISTER 172440-1724S4 

4.2 ERROR TYPEOQUT FORMAT (FUNCTION TIME OUT OF RANGE) 

TEST ® XXXXXX OUT OF RANGE ERROR 

RANGE = <ARARAA-BBBBBB> ACTUAL = CCCCCC 
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TNB6 PRT NE FUNG IQY TIMER PAGE 8 

CHAPTER 5 

SUBROUTINE ABSTRACTS 

S.1 .SCOPE 

THE SCOPE ROUTINE IS CALLED BY THE SCOPE (EMT) INSTRUCTION AT THE 
ene TONG , EACH SUBTEST. THE .SCOPE ROUTINE PERFORMS THE FOLLOWING 

1. LOADS RS WITH BASE ADDRESS 

TYPES TIME LINE <SWO8> 

PROVIDES CONTINUOUS LOOP <SW14 

MOVES FUNCTION TIME INTO TABLE 

OUTPUTS LINE ITEM IF SELECTED 

PROVIDES HALT ON TEST <SW07> 

DELAYS 3SOMS BEFORE STARTING TEST 

INIT’S DRIVE/SLAVE 

9. CLEARS THE ERROR FLAG (ERFLG) 

THE ROUTINE MONITORS SW14, SW11, SW10, SWO8, AND SWO7. 

###THIS ROUTINE WILL CHECK FOR CNTL_G<tG> BY DOING A JSR PC,CKSWR 
(REFER TO CHAPTER 3 FOR DESCRIPTION). 

S.2 PUBLISH 

THE PUBLISH ROUTINE IS CALLED FROM THE SCOPE ROUTINE IF SW10 IS EQUAL 
TO C (PUBLISH TIME DOCUMENT). THE ROUTINE WILL PRINT A “SINGLE LINE 
ITEM” EACH TIME IT IS CALLED. 

o
n
 

F
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f
w
 

SEQ 0003 



LO1 
OZTUG-8 TMO2/TE16 DRIVE FUNCTION TIMER MACYI1 30(1046) 15-JUL-77 12:55 PAGE 10 
DZTUGB.P11 1S-JUL-77 12:52 

TMO2 DRIVE FUNCTION TIMER PAGE 9 
SUBROUTINE ABSTRACTS 

5.3 .HLT 

THE HLT ROUTINE IS CALLED BY THE HLT (TRAP) INSTRUCTION WHEN AN ERROR 
IS DETECTED. A HLT (TRAP) INSTRUCTION FORMATS THE ERROR INFORMATION 
Be. SHOuN IN SEC 4.1. A HLT+1 (TRAP+1) FORMATS THE ERROR AS SHOKN IN 

###THIS ROUTINE WILL CHECK FOR A CNTL G <tG> BY DOING A JSR PC,CKSWR 
(REFER TO CHAPTER 3 FOR DESCRIPTION)» 

SEQ 0010 
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MISCELLANEOUS 

CHAPTER 6 

MISCEL:ANEOUS 

6.1 STACK POINTER 

THE STACK POINTER IS INITAILLY SET TO SOO AND IS RESET TO SOO BY THE 
SCOPEA ROUTINE. 

6.2 EXECUTION TIME 

WHEN SWil=1 (INHIBIT ITERATIONS) THE TIME REQUIRED IS e MIN. 

WHEN SW11=0 (ITERATE SUBTESTS) THE TIME REQUIRED IS 9 MIN. 

SE@ 0011 
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CHAPTER 7 

PROGRAM DESCRIPTION 

7.1 SAMPLE TIME DOCUMENT 

Tyre FIRST AOORESS OF CONTROLER 172440 
YPE_TMO2 DRIVE #’S TO BE TESTED 0 

FOR THGe DRIVE” YPE SLAVE CYES/NG SLAVE 8°S To OBE TESTED 7 

NRZ ONLY? (YES/NO = 1/0) O 
JH HHH HH HiHG HHH HEH HHHHHiHHHHHB HEHEHE BFE 
‘ TMO2 ORIVE FUNCTION TIMES- DRIVE @ O SLAVE # 7 9 CHAN. SER. # S009 

% TI TIME (SPECIFICATION) TIME (ACTUAL ) 
* WRITE F RANGE =< 1$4000-; 50000 ACTUAL =152740 
# WRITE S ACTUAL =009120 
* WRITE ACTUAL =008840 
# WRITE ACTUAL =010970 
% READ ACTUAL =035580 
# READ ACTUAL =002740 
# READ =004 
# REAO ACTUAL =010970 
# READ ACTUAL =002740 
# READ ACTUAL =003520 
# READ ACTURL =010970 
% TURN ACTUAL =01 3600 
% TURN ACTUAL =013650 
% GAP ACTUAL =012200 
% GAP ACTUAL =010S20 
# GAP ACTUAL =014S00 
% GAP C ACTUAL =0 13040 
* DATA TI ACTUAL =023460 
* DATA TI ACTUAL =023350 
* DATA TI ACTUAL =023400 
# DATA TIME-16008P ACTUAL =024470 
* ERASE GAP TIME RANGE =< 101000-099000> ACTUAL =099510 
x WRITE FILE MARK RANGE =< 10S5000- 103000> ACTUAL =103990 

SE@ 0012 
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7.1.1 SAMPLE TIME DOCUMENT FOR TAPE SPEED TESTS 

TYPE FIRST ADORESS OF CONTROLLER 172440 
TYPE_TMOe ORIVE #’S TO BE TESTED 0 
FOR TMOe DRIVE O- TYPE SLAVE 8’S TO BE TESTED 7 
SPEED TESTS ONLY? (YES/NO = 1/0) 1 
JHE HHH 
*#TMO2 DRIVE FUNCTION TIMES- DRIVE 8 O SLAVE 8 7 9 CHAN. SER. 8 S009 
% 
#FUNCTION TIME (SPECIFICATION) TIME (ACTUAL ) 
*#TAPE SPEED FD RANGE = <022700-Ge1700> ACTUAL =022S00 
#TAPE SPEED REV RANGE = <022700-Ge 1700> ACTUAL =022S00 

SE@ 0014 
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DOe 

TMO2 DRIVE FUNCTION TIMER 

TEST SEQUENCE WITH RELATED ADJUSTMENTS AND ASSOCIATED HARDWARE 

TEST NO. /NAME 

7.2 

1. 

2. 

17 

20 

WRITE FROM BOT 

WRITE START 

WRITE SHUTDOWN 

WRITE SETTLEDOWN 

READ FROM BOT 

READ START 

READ SHUTDOWN 

. READ SETTLEDOWN 

. READ REVERSE START 

. READ REVERSE SHUTDOWN 

. READ REVERSE SETTLEDOWN 

. TURN AROUND F-R 

. TURN AROUND R-F 

. GAP SIZE-STOP HALF 

. GAP SIZE-START HALF 

. GAP SIZE INTERRECORD 

1S-JUL-77 12:SS PAGE 1S 

PAGE 13 

RELATED ADJUSTMENTS 

#NONE 

¥ oo 

*FWRD/REV SPEED-START/STOP-RAMPS 

#SAME AS IN TEST 16 

*#FWO/REV SPEED 

SEQ 0015 
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693 TMO2 ORIVE FUNCTION TIMER PAGE 14 

605 21. GAP CONSISTENCY xSAME AS IN TEST 16 

67 #TEST NUMBER 22 IS RESERVED FOR FUTURE USE 

603 23. ATA TIME 200 BPI *NONE 

611 
ble 24. DATA TIME SS& BPI %° 
613 
614 
615 2S. DATA TIME 800 SPI x * 
616 
617 
618 26. DATA TIME 1600 BPI x * 

620 
621 27. ERASE GAP TIME x” 
622 
623 
be4 30. WRITE FILE MARK x" 

= 
be? 31. TAPE SPEED-FORWARD xFWD SPEED 

629 
o30 32. TAPE SPEED-REVERSE #REVERSE SPEED 

632 
633 ¥44*4NOTE: IF TIME PROBLEMS APPEAR IN Tl THRU 730, RUN TAPE SPEED TESTS FIRST#exe#4x 
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63" 7.3 TEST DESCRIPTIONS: 

639 THE FIRST THI (13) TESTS (T1 - 115) ARE CHECKS OF THE 
64U ROM CIRCUITS IN THE TE16 (M9811), THE ACCL COUNTER IN THE 
ae) TMO2 (M6903), AND THE SETT LEDOWN’ ONE SHOT (M8910). 

PAS T1. WRITE FROM BOT: 

645 THIS TEST WILL MEASURE ACCELLERATION DELAY REQUIRED TO 
646 MOVE THE TAPE APPROXIMATELY SEVEN (7) INCHES FORWARD 
a4 FROM DEAD STOP AT BOT BEFORE STARTING TO TRANSFER DATA. 

649 1. ASSURE TAPE_IS STOPPED AT BOT. 
650 2. ISSUE A WRITE COMMAND 
651 3. MONITOR BIT 1S OF TC (ACCL) 
652 4. TIME FROM GO TO ACCL RESET IS BOT DELAY 
653 5. STOP 
654 
be Te. WRITE START: 

657 THIS TEST WILL MEASURE ACCELLERATION DELAY JUST AS IN 
658 Tl. HWOWEVER THE TIME WILL BE LESS WHEN NOT STARTING 
ee FROM BOT. 

661 1. LEAVE TAPE_AT ITS PRESENT POSITION. ASSURE THAT IT IS STOPPED 
662 e. ISSUE A WRITE COMMAND 
653 3. MONITOR BIT 15 OF TC C(ACCL) 
664 4. TIME FROM GO TO RESET OF ACCL IS START DELAY 
665 S. STOP 
665 
667 T3. WRITE SHUTDOWN: 

669 THIS TEST WILL MEASURE THE TIME FROM EOR (LAST CHARACTER 
670 WRITTEN ON TAPE) TO THE START OF SETTLEDOWN TIME. THIS 
B71 ASSURES, IN PART, A PROPER INTERROCORD GAP. 

673 1. LEAVE TAPE _AT ITS PRESENT POSITION. ASSURE THAT IT IS STOPPED 
674 2. ISSUE A WRITE COMMAND. 
675 3. MONITOR FRAME COUNTER AND BIT 4 OF DS (SDWN) 
676 4. TIME FROM FC=0 TO ASSERTION OF SDWN IS 
677 THE SHUTDOWN TIME. 
678 S. STOP 

SEQ 0017 
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bp0 TY. WRITE SETTLEDOKN: 

Pes inte TEST WILL MEASURE THE ase TE THE TIME 

684 BE 5T . THis is A PART OF be Gar TIMING tN LOGIC. 
68S THE MECHANICAL POSITIONING OF THE TAPE IN THE GAP DISTANCE 
pee WILL BE MEASURED IN A LATER TEST. 

688 1. LEAVE TAPE_AT ITS PRESENT POSITION. ASSURE THAT IT IS STOPPED 
683 2. ISSUE A WRITE COMMAND 
690 3. MONITOR BIT 4 OF DS (SDWN) 
691 4. TIME FROM SET OF SOWN TO RESET OF SOWN IS THE 
692 SETTLEDOWN DELAY 
693 5S. STOP 
694 
695 
696 
697 
Pde TS. READ FROM BOT 

700 THIS MEASUREMENT IS MADE EXACTLY AS THE WRITE 
701 MERSUREMENT IN Tl. USE THE SAME RECORD THAT WAS 
506 WRITTEN IN Tl. 

704 1. REWIND TO BOT 
705 2. ASSURE TAPE HAS HAD TIME TO COME TO A COMPLETE STOP 
706 3. READ FORWARD 1 RECORD. 
707 4. MONITOR BIT 1S OF TC (ACCL) 
708 S. TIME FROM GO TO ACCL IS BOT DELAY 
709 6. STOP 

SEQ 0018 
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7 Té. READ START 

713 THIS TEST MEASURES THE SAME DELAY AS IN Te. 

71S ~ 1. WRI RE BACK R IT, ASSURE TAPE IS STOPPED. 
7.0 2. neue 4 RED P onuee OF re oe WRITTEN IN STEP 1. 
717 3. MONITOR BIT 1S OF TC (ACCL) 
718 4. TIME FROM GO TO RESET OF ACCL IS START DELAY 
718 S. STOP 

rel 17. READ SHUTDOWN: 

723 THIS TEST MERSURES THE SAME DELAY AS IN T3. 

725 1. WRITE 1 RECORD, THEN BACKSPACE OVER IT, ASSURE TAPE IS STOPPED. 
726 2. READ FORWARO THE RECORD WRITTEN IN STEP 1. 
727 3. MONITOR FRAME T AND BIT 4 OF DS (SOWN). 
728 4. TIME FROM FC=RECORD SIZE (LAST FRAME READ) TC SDWN=1 
729 IS THE SHUTDOWN TIME. 
730 S. STOP 

73 T10. READ SETTLEDOWN: 

7a THIS TEST MERSURES THE SAME DELAY AS IN TH. 

736 1. WRITE 1 RECORD, THEN BACKSPACE OVER IT, ASSURE TAPE IS STOPPED. 
737 2. READ FORWARD THE RECORD WRITTEN IN STEP 1. 
738 3. MONITOR BIT 4 OF DS (SDWN) 
7393 4” TIME FROM SET OF SDWN TO RESET OF SDWN IS THE 
740 SETTLEDOWN DELAY. 
inp S. STOP 

HOe 
1S-JUL-77 12:55 PAGE 19 SE@ 0019 
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TMO2 ORIVE FUNCTION TIMER PAGE 17 

T11. READ REVERSE START: 

rule Teal WILL MERSURE THE START DELAY IN THE REVERSE 
DIRECTION. 

WRITE 1 RECORD, ASSURE TAPE IS STOPPED. 

: READ RE VERGE THE RECORD MRITTEN IN STEP 1. 
THe Ine FROM GO TO RESET OF ACCL IS THE START TIME 

Tie. READ REVERSE SHUTDOWN 

THIS TEST WILL MEASURE THE RERO SHUTDOWN IN THE REVERSE 
DIRECTION. 

1. WRITE 1 RECORD, ASSURE TAPE IS STOPPED. 
READ REVERSE THE RECORD WRITTEN IN STEP 1. 
MONITOR FRAME COUNTER AND BIT 4 OF DS (SDWN). 
TIME FROM FC=RECORD SIZE (LAST FRAME READ) TO SDWN=1 
Is THE READ REVERSE SHUTDOWN TIME. 

T13. READ REVERSE SETTLEDOWN: 

hs) Teal WILL MEASURE THE READ SETTLEDOWN IN THE REVERSE 
DIRECTION. 

WRITE 1 RECORD, ASSURE TAPE IS STOPPED. 

< RENT Eitea RECORD MRITTEN IN STEP 1. 

5 

FROM SET OF SOWN TO RESET OF SDWN IS THE 
SE TLEDOM DELAY 

T14. TURN AROUND DELAY-FORWARD TO REVERSE 

THIS TEST WILL MEASURE THE TIME REQUIRED FOR THE TAPE 
TO CHANGE DIRECTION. 

1. LEAVE TAPE AT ITS PRESENT POSITION. ASSURE THAT IT IS STOPPED 
2. ISSUE A WRITE FORWARD OF AT LEAST 20 FRAMES 
3. MONITOR BIT 7 OF DS (DRY) 
4° WHEN ORY IS ASSERTED (EOR), IMMEDIATELY ISSUE A 

READ REVERSE OF THAT RECORD. 
S. ITOR BIT 18 OF TC CACCL) 
6. TIME FROM GO OF REAO REVERSE TO RESET OF ACCL IS 
, THE TURNAROUND TIME. 

SEQ 0020 
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T1S. TURN AROUND DELAY-REVERSE TO FORWARD 

THIS TEST WILL MEASURE THE TIME AS IN T14, BUT IN THE 
OPPOSITE DIRECTION. 

Sede ripe Fe stoppeD 
READ 
RONTTOR DRY (BIT 7 OF 0S) 
WHEN DRY = 1, ISSUE A READ FORWARD 
MONITOR ACCL (BIT 15 OF TC) 
CINE FROM GO FORWARD TO ACCL = 1 IS THE TURN AROUND TIME. 
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GAP MEASUREMENTS: 

Ge AFe MER Bare Phe Heas On be rN GROER YS Bow FBR 
OF ACCORDING TO 

Te, OSE MPO OCP PHD PME ly MEP 
EXISTS ON Pe of, A RESULT OF THE eyes TIMES OF 
THE CAPSTAN ITSELF. BECAUSE THE INTERRCORD GAP IS 
CREATED BY TWO ACTIONS. THE Stent OF MOTION ANDO THE 
STOP OF MOTION IT IS NECESSARY TO MAKE TWO SEPERATE 
MEASUREMENTS. A THIRD MERSUREMENT, MADE ON THE FLY, OF 
THE ENTIRE LENGTH OF THE GAP WILL ALSO BE MADE. 

T16. GAP SIZE (STOP HALF) 

THIS TEST WILL MEASURE THE DISTANCE TRAVLED BY THE TAPE 
INA 3 10P CYCLE. IN OTHER WORDS, THE DISTANCE INTO 

WRITE 1 RECORD. 
ASSURE TAPE IS STOPPED. 
ISSUE A READ REVERSE OVER THE RECORD 
MONITOR THE FRAME COUNT FOR THE FIRST FRAME READ (FC = 1) 
THe TIME FROM GO=1 TO FC=1 IS THE LENGTH OF THE GAP 

T17. GAP SIZE (START HALF) 

THIS TEST WILL MEASURE THE DISTANCE OF TAPE TRAVEL 
DURING START UP. 

O
w
n
.
 
w
r
e
 

ISSUE A READ FORWARD 
MONITOR FC FOR FC=1 
UME FROM GO=1 TO FC=1 IS START DISTANCE 

M
E
W
 

T20. GAP SIZE (INTERRECORD) 

THIS TEST WILL MEASURE THE ENTIRE LENGTH OF THE IRG ON 
THE FLG. THE TIME VALUE_OF THIS TEST SHOULD NOT BE 
aie TO A_SUMMATION OF T16 AND T17 DUE TO THE FACT THAT 
THE ACCELLERATION AND DECELLERATION CURVES ARE NOT IN 
EFFECT. THE VALUE HERE SHOULD ACTUALLY BE LESS THAN THE 
SUM OF T1& AND T17. 

WRITE 2 RECORDS. 
READ REVERSE OVER_THE SECOND RECORO 
MONT TOR ORY (BIT 7 OF DS) 
WHEN DRY = ISSUE A SECOND READ REVERSE 
MONITOR F' COUNT 
TIME FROM GO=1 OF SECOND READ REVERSE TO FC=1 IS THE 
LENGTH OF THE GAP. 

O
u
 

£ 
w
r
e
 

WRITE 1 RECORD, THEN REVERSE OVER IT, ASSURE TAPE IS STOPPED. 

SEQ 0022 
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870 7. STOP 

LOe 
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TMO2 DRIVE FUNCTION TIMER 

T21. GAP CONSISTENCY: 

9S ThE FETE DR DEAE Bester 
BY vie Ti ING A OTA A TEPEREN BTU AE fen Ey ESNIDY BP EET on 

Ne the AND MONITORING 
THEIR TA EPRE CORD Se, ON THE FLY. 

REWIND TAPE ALE 
WRITE ONE (1) RECORD TO GET TAPE OFF BOT 

* 7 

Su
ne

 

o
t
 z = »D

 a 3 3 

CKSP RCE Lb BF TOP 

GMD PODS Bad ar See Bo a ” 
IMES FROM ORY TO FC=1 IS THE GAP TIME AND IT 

SHOULD REMAIN CONSISTANT FOR ALL RECORDS. 
7. STOP 
#2(SEE GTIMTBL IN OZTUG LISTING FOR GAP TIMES) ## 

6. 

T22. RESERVED FOR FUTURE USE ##s## 

T23. DATA TIME AT 200 BPI: 

THIS TEST WILL MEASURE THE TIME REQUIRED TO WRITE 
ONE (1) INCH OF pre AT e00 pri 

Sa
 = 5
 

5
 ie
 

gm
ec
e 

® 3 
=—
4 
N
D
 

“FOR EACH RECORD 
ORY WILL BE THE TIME REQUIRED 

ED DENSITY 

a 
r
e
 

g 

[
S
8
8
 

g 

BP 
HRU 

T2S. DATA TIME _AT 800 BPI: 
HRU 1 

Teb. DATA TIME AT 1 
REPEAT STEPS 1 

THIS TEST 

PAGE 20 

SEQ 0024 
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TMO2 DRIVE FUNCTION TIMER 

T27. ERASE: 

THE ERASE COMMAND WILL CAUSE AN AREA OF THE THREE (3) 
INCHES TO BE DC ERASED IN THE FORWARD DIRECTION 
EHTS NEST WILL ASSURE THAT THE PROPER DISTANCE IS 

1 LEE T AT ITS PRESENT POSITION. 
Q. AN CORMAN 
3. 5 MONITOR DRY (BIT 7 OF DS 

DE TAS, te gBe "9 ORL eth OE DE US WILL 
REFLECT THE DISTANCE. DENSITY IS NOT A FACTOR. 

S. 

T30. TAPE MARK: 

THIS TEST IS ALSO A CHECK ON THE THREE (3) INCH GAP. 
WHEN A TAPE MARK IS WRITTEN. A 3 INCH GAP IS 
CREATED BEFORE DATA IS PUT ON TAPE. 

1. LEAVE TAPE AT ITS PRESENT POSITION 
2. ISSUE A WRITE TAPE MARK COMMAND 
3 ITOR DRY (BIT 7 OF DS) 
4" THE TIME FROM GO TO DRY WILL BE THE TIME 

REGUIRED TO WRITE THE TM RECORD PLUS THE 

ae 

PAGE 21 

SEQ 0025 
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38 TNO2 DRIVE FUNCTION TIMER PAGE 22 

360 T31. TAPE SPEED FORWARD: 

2 THIS HIS TEST REQUIRES THE USE OF AN 800 BPI SKEW TAPE! 

e re Rea Ce OL, 
965 BEFORE EGOUTING THE TEST, Ti AY THe, PROPER SPEED 
965 BECAUSE THE FREQUENCY OF FRAMES ON A SKEW TAPE IS 
27 GUARANTEED TO BE ACCURATE. 

969 1. ®SSURE TAPE IS STOPPED AT BOT. 
970 2 SSUE A READ f (800 BPI, NORMAL) 
971 3. MONITOR FC FOR FC = 900(10) 
972 4" MONITOR FC FOR FC = 8800(10) 
973 S: TIME FC = 800 TO FC = 8800 IS THE TIME REQUIRED 

aye SOR IDE por The ED SUIS NCHES BY ae 5 ERS ea HARP SEBEL 
978 ° 
a3 132. TAPE SPEED REVERSE: 

981 THIS TEST IS THE SAME AS TEST 31, BUT SPEED IS 
Be MEASURED IN THE REVERSE DIRECTION. 

gay 1. AOVANCE TAPE OFF OF BOT. 
98S 2. ISSUE A RCAD REVERSE. 
986 3. REPEAT STEPS 3 THRU 6 IN THE REVERSE DIRECTION. 
387 4. STOP. 

SEQ 0026 
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-NLIST MC 
-LIST ME 
ABS 

“ane See Asters tiie DRIVE FUNCTION TIMER 

SR
O 
R
R
E
B
R
C
R
 

Se
ek
 

eo
 

se 

: LOAD 
1 : SET SWITCH OPTIONS 
1 : PRESS START 

1 ; GENERAL REGISTER USAGE: 
1 : RO=ADORESS OF 'FC’ REGISTER (SET BY SCOPE) 
1 : RIZADORESS OF 'DS’ REGISTER (SET BY SCOPE) 
1 : = TURN PC FROM TIMER (SET BY EACH TEST) 
1 : R3=INDEX INDICATING PREVIOUS OSCILLATOR POLARITY (SET BY TIMER) 
1 : RY=CONTRINS ’TICK’ COUNT WHEN TIMER IS RUNNING (SET BY TIMER) 
1003 : RS=ADDRESS OF CS1 (SET BY SCOPE) 

1011 -SWITCH REGISTER SWITCH ASSIGNMENTS 
1012 100000 1s= 1 >HALT ON ERROR 
1013 040000 SW14= “LOOP. SUBTEST 
1014 Swi3=  O20000 INHIBIT ERROR TYPE OUT 
1015 004000 SWil= 004000 “INHIBIT SUBTEST ITERATION 
1016 SWiO=  O02000 “INHIBIT PUBLICATION OF FUNCTION TIMES 
1017 001000 SWO9= 001000 -RING BELL ON ERROR 
‘118 oc0400 SwOos=  O00400 -TYPE LINE ITEM AFTER EACH ITERATION 
1u19 0200 SWO7= -HALT ON TEST SELECTED IN SWOS-SWOO 
1020 000100 SW06= 000100 :CONTINUOUS CYCLE 

1022 -SBTTL MACRO DEFINITIONS 
1023 “MACRO SAVE 
1024 JSR PC, . SAVE ;SAVE REGISTERS ON THE STACK 
102S .ENOM = SAVE 
1026 “MACRO RESTORE 
1027 JSR PC. RESTORE RESTORE REGISTERS FROM THE STACK 
1028 -ENDM RESTORE 
1029 “MACRO INPUT 
1030 JSR PC. . INPUT GET USER INPUT 
1031 _ENOM INPUT 
1032 “MACRO REWIND 
1033 JSR PC. REWIND ;REWIND SLAVE 
1034 BYS 99$ “BRANCH IF ERROR ON REWIND 
103S .ENDM REWIND 
1036 “MACRO TIMEON 
1037 JSR PC, TIMON ; TURN TIMER ON 
1038  ENOM 
1039 “MACRO TIMCHK 
1040 IMP TIMER(R3) :GO TO TIMER & RETURN VIA Re 
1041 ENDM 
1042 “MACRO SETGO 
1043 INC (RS) :SET 'GO’ BIT 
1044 ENOM 
1045S 
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ae 

ce
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DOS 
GISTER ASSIGNMENTS 

I STER ASSIGNMENTS 
eter ASSIGNMENTS 

77776 ;;PROCESSER STATUS WORD 
SLR= 177774 >;STACK LIMIT TER (11/40, 11745) 

NTERRUPT REQ. 
Aa REGISTER (11745) 

DATA SUFFER REGISTER 

: sDEFINITIONS AND REGI 
: ;GENERAL REGISTER ASSIGNMENTS 

RO=%0 
Ri=41 
Re=%2 
R3=7%3 
RY=%4 

2% 
SP=7%5 
PC=%7 
R1i0=%0 
R11=%1 
Rle=%2 
R13=%3 
R14=% 
R1S=%S 

; ;REGISTER ROORESSSS 

PIRQ= 177772 | BROGRAR I 
UBREAK= 177770 iM 
TKS= 177560 $3 
TKB= 177S6e 3 s KEYBOARD 
TPS= 177564 ; TELEPRINTER C 
TPB= 177566 tt TELEPRINTER DATA BUFFER REGISTER 

2D
 

“ -
 

Oo
 

IOTVEC= 
PFVEC=24 js fooress 
EMTVEC=30 : SADORESS 

C=34 ; ;ADORESS 
TKVEC= 60 > sROORESS 
TPVEC=64 s sADORESS 
PARVEC= 114 ; ;ADORESS 
PIRVEC=240 ; ;RODRESS 
FPEVEC=244 ; ;ADORESS 

C= ; sADORESS 

;CLOCK ADDRESS AND VECTORS 
PLKCSR= 172540 ;KW11-P 
PLKVEC= 104 
LKS= 177546 sKWII-L 
LKVEC= 100 
LPS= 177514 sLP11 
LPB= 177516 

;RH11, TMO2/TE1L6 REGISTERS 
TMCS1= 172440 

3s ADORESS OF ERROR VECTOR 
RESERVED INST. TRAP VECTOR RE SS OF 

TBITVEC=14 ;  ADORESS OF 'T’ BIT TRAP VECTOR 

BE IVEC= iY pores OF OREAMPOIRT! TRAP VECTOR 
I0T TRAP VECTOR 
POWER ran TRAP VECTOR 

C 
KEYBOARD INT. VECT 
PRINTER INTERRUPT VECTOR 

ERROR VECTOR 

NT INT. VECTOR 
RROR TRAP VECTOR 

r
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e
 

5 ar
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SEQ 0028 
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.TMO2/TE16 INDEX VALUES 
1185 00000 eB 00 CONTROL STATUS 81 
1104 = 

= , REGISTER {iB eevee’ FOR ‘Pee Count 
1197 900019 cse= 1g acuta 82 

et rege PR 14 : G al 
1110 000016 = 16 “ATTENTION SUMMARY 
111 poodee = 22 DATA REG 
lls = 4 ‘MAINT REG 
1113 0000s OT= 2% “DRIVE TYPE REG 
1114 000030 SN=  -30 SERIAL NUMBER REGISTER 
1115 000032 TC= 32 "TAPE CONTROL REG 

1117 -SBTTL TMO2/TE16 REGISTER BITS 
1118 RHCS1-CS1(RS) 
1119 000001 GO= 1 
1120 =. 
118) RMDOFF = 
11 RW= 6 
1123 000010 ORYCLR= 10 
1124 000026 WMK= 26 
1125 o00ge4 ERASE= 24 
1126 000030 SPCFWD= 30 
1127 000032 SPCREV= 32 
1128 on00SD WCHKF= SO 
1129 000056 WCHKR= 56 
1130 000060 WWD= 60 
1131 000070 ROFWD= 70 
1132 000076 ROREV= 76 
1133 000100 IE= 100 
1134 ROY= 200 
1135 000400 Alg= 400 
1136 001000 Al7= 1000 

ie aes me BS 1138 Boceob NCPES 
1140 040000 TRE= 40000 
1141 100000 100000 
1148 RHCS2-C52(RS) 
1144 cece Bviz 
1145 000002 DV2= 2 
1146 000003 DV3= 3 
1147 000004 OV4= 4 
1148 000005 = § 
1149 000006 OVb= sob 
1150 000007 DV7= 7 
1151 000010 BAI= 10 
1152 oo00020 PAT= 20 
1153 000040 CLR= 40 
1154 000100 TR= 100 
1155 000200 = 200 
1156 000400 = 400 
1157 001000 MXF= 1000 
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; a eaP
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; RHMR-MR (RS) 
OSC= 

; RHOT-DT (RS) 
SPR= 
CH7= 
TAP= 

-RHTC-TC(RS) 
NORM 

FO3 
1S-JUL-77 12:SS PAGE 30 

TMO2/TE16 REGISTER BITS 

£888 
10000 

; INSTRUCTION EQUATES 

SEQ 0030 
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1214 1044 T= TRAP 
12615 {Bide OPE= EMT 
1216 000004 TYPES IOT 

1218 ;MISCELL FOvATES 
1213 005724 =INIT OTPUT BUFFER START RAT BEG OF PROGRAM 
1 1774 = -256. SFRAME COUNT 
1221 177600 WROCNT= -128. SWORD COUNT 
le22 SASCII EQUATES 
lees o00003 CNTRLC= 3 sASCIi CODE FOR CONTROL C (1C) 
1224 000011 HT= id ZASCII CODE FOR HORIZONTAL TAB 
1225 000012 LF= sie SASCII CODE FOR LINE FEED 
1226 000015 CRs 18 SASCII CODE FOR CARRIAGE RETURN 
1227 000017 CNTRLO= 17 tASCII CODE FOR CONTROL 0 (+0) 
1228 000025 CNTRLU= 2S tASCII CODE FOR CONTROL U (tU) 
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1229 “SETUP TRAP VECTORS 
1230 000014 .ZTBITVEC 
1231 900014 16 “WORD .+2 

1535 veges “WORD HOPE 
12394 “WORD 0 
1235 ered "WORD PFVEC+2 
1236 000000 “WORD HALT 
1237 000030 004126 “WORD  .SCOPE 

ie Pane fioese ie 1 : 
1e41 000060 “2TKVEC 
le42 000060 00360) “WORD TKISR 
Lea 000062 00030 -WORD 340 

1245S 
1246 000176 : 
Leu? 000176 O00000 SWREG: O 

1249 oo0200 2200 
1250 000200 000137 005724 JMP aaINIT 

1252 o00S00 .=500 
1253 000600 STKPTR= 600 

ee moore Ee 
i ROE ioe Sion. eR 
1259 001008 000 DRVNUM: .BYTE 0 
1260 001008 000 oL VNU: ‘BYTE 0 

{Ses atest rege Fasnoe: ORR TMCS1 
1263 001012 000000 ATIME: .WORD 0 
1 4 001014 o000e0 ATIMTBL: .BLKW 16. 

266 001054 o000e0 GAPTBL: .BLKW 16. 
1e67 001114 oO00000 DELTIM: .WORD 0 

ies lle BS goin we 
4 poi ise 000 ITCNT: .BYTE 0 
1g? 001122 000 TSTNUM: .BYTE 0 

ee Bis Be a. 
1553 Bliss 000 UNTFNO: .BYTE 0 
1e7S 001126 000 TYPFLG: .BYTE 0 
127% 001127 000 NRZFLG: .BYTE 0 
gz? 001130 001 ASFLG: BYTE 0 

1279 001132 030460 OIGTAB: “Ol 
1280 OO1134 031462 "23 
1281 001136 O3e464 “US 
1282 O01140 0339466 "67 
1283 001142 034470 "89 
1284 001144 O00006 ODIGITS:.BLKB 6 

;SET 'T’ TRAP ro, TIMER ROUTINE 
“PRIORITY LEVEL 7 
“SET IOT TRAP TO .TYPE ROUTINE 
-PRIOTITY LEVEL O 
;POWER FAIL TRAP TO HALT 
“AT PFVEC+2 
SET EMT TRAP ro, . SCOPE ROUTINE 
;PRIORITY LEVEL 7 
:SET Tee TRAP TO .HLT ROUTINE 

| m
e
 

ORITY LEVEL 7 

5 SOFTWARE SWITCH REGISTER LOC. 176 

;SOFTWARE SWITCH REGISTER 

;GO TO START OF PROGRAM 

; STACK 

; SWITCH REGISTER 

;TMOe DRIVE UNDER TEST 
TEE SLAVE UNDER TEST 

; EACH 
“ENTRIES ARE MADE BY 'SCOPE’ ROUTINE 
; TIMES RECORDED BY ’GAP CONSISTANCY’ TEST 
-VARIBLE DELAY 

;CONTAINS GAP # (USED FOR TST O21) 
: TTERATION COUNT 

Poa INDICATOR 

; INDICATES IF ORIVE IS NRZ ONLY. 
1/0 = YES/NO. 

;RESERVE SPACE FOR CONVERTED DIGITS 

SEQ 0032 
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0011Se 
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000 

- BYTE 

ORVTBL A 
SLVTBL: ‘BS 
INBUF : .BLKB 

Get u. Reeds 
ECHO:  .ASCIZ 
BELL:  .ASCIZ 

: -RASCIZ 
SPACE2: . ASCII 
SPACE: .ASCIZ 
ANGTAB: .ASCIZ 

EVEN 

T03 
1S-JUL-77 12:5S PAGE 33 

TMO2/TE16 REGISTER BITS 

0 

8. 
64. 
7e. 
<CR> <LF> 
mm? 

°Q’ 

”) 

>» CHT 

; TERMINATOR 

iA NOT TO BE/TO ST A Bvt = SAVE NOT 10 BE/TO BE TESTED 
TELETYPE INPUT BUFFER 
MISCELLANEOUS ASCII CHARACTERS 

SEQ 0033 
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1299 “SOTTL TIME GeO Te TABLE pies on revs 

is GEO HeRP RE ARS FEL AE WARE MRE TM HG 
1303 jFORMAT IS . 
1304 MAX, MIN TIME IN MS FUNCTION TEST 8 

1306 001416 O00000 on0c00 STINTBL: . WORD 0,0 . SPARE 
1307 001422 036050 035230 "word 16400.,15000. :154.0-150.0 WRITE FROM BOT TSTOO! 
1308 001425 001666 001S46 "WORD 00950:;00870: ;9.5-8.7 WRITE START TST002 
1309 001432 001572 001S22 "WORD 00890:’008S0: :8.9-8.5 WRITE 157003 
1310 001436 001452 "WORD 01.350- , 00810. :13.5-8. 1 WRITE STLDOWN  TSTOOY 
1311 oo144e2 ate 006344 WORD °*03300:  $37,0-33.0 READ FROM BOT  TSTOOS 
1312 001446 000500 OOO4OY "WORD 00320./00260: ;3.2-2.6 READ START TSTOOS 
1313 001 Sl “WORD DOHGS. ONES. 465-4. 25 TDOWN -TSTOO7 
33 Bp iaee peor se ppobes "WORD 01350: ' 60310: j13.5-8. 1 READ SETTLEDOMN 137010 

131e Bbiaes pers % “Hos Bas9- Basan: i3-575-8 RO REV SHTOWN § © TSTO12 
1317 OO1472 002506 O0014S2 "WORD 01350.'00810. :13.5-6.1 RO REV STLDWN  TSTOI3 
1318 A014 "WORD 01670.'01070. :16.7-10.7 TRN RNO DLY F-R TSTO14 

118 Biss GRR ious Heo G1E7O: 010m: GIE710.7 «TaN BAO OLY BF TTOLS 
131 Baise Soeews olses eo iia: sooo: 1T6-8S Ge SIZE SreT Te1DL7 
1323 rabies nae posse WORD OT 380. OL2MO: 713.8-12.4 Gap CONSISANCY TSTOe! 
13204 001526 000000 : 0.0 :0.0-0.0 ; DUNE 31022 

1357 Riese Bilas BRS HORR  AsdaR- Peake tSH-h88-4 | BAT Tine Eeeeot r2roaq 
1327 001542 004374 "WORD O2400.'02300:  :24.0-23.0 DAT TIME BOOBPI TSTO2S 
1328 001546 O04716 “WORD 02510.'00410: $25. 1-241 OAT TIME 1G00PE TSTO25 
1329 001552 023564 023254 10100: 09900:  :10i.0-99.0 ER TST027 
1330 001556 024674 10500:'10300:  $105:0-103.0 WRT FILE MARK TSTO30 
1331 001562 004336 004172 "WORD 0227002170. :22.7-21.7 READ 1" TAPE TSTO3I 
1332 001566 604336 004172 "WORD 02270:'02170. :22.7-21:7 RD REV 1" TAPE TSTO32 

1334 NOTE: TEST 31 AND 32 REQUIRE PRERECORDED S00BPI SKEW TAPE. 
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SPECIFICATION TABLE 

-SBTTL GAP TIME SPECIFICATION TABLE 

(1046) 

By 

1S-JUL-77 12:5e 

DELAY IN MS(10) 

GAP SIZES (IN TENS OF MICROSECONOS) FOR EACH 

;TIME IN MS(10) GAP 8 

BY THE GAP CONSISTANCY TEST (TSTOe1). 
AL. 
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;DUMMY TEST 
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; THE BELOW TABLE CONTAINS POINTERS TO EACH TEST’S DESCRIPTOR 
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1S-JUL-77 12:S2 

177002 

177752 
177744 
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177626 

177610 

177600 

177546 
177542 

176S4e 

MO3 
MACY11 3001046) 15-JUL-77 12:55 PAGE 37 
TEST HEADER POINTERS 

iO Coc SHITCH REGISTER ROUTINE. CHECKS FOR ¢G TO ALLOW CHANGING 

CALL IS BY WAY OF JSR 
ONS : 

CKSWR: CMP SSWREG, SWR 
OUT BNE 

MOV TKB,T PB 
BNE out 
TYPE ,L.CNTG 

CNTLU: TYPE,L.SWR 
MOV 
JSR PC, TYPOCT 
TYPE ,L.NEW 

CLR TEMPST 
MOV 87, COUNT 

1S: JSR PC _TTIN 
BIC 8177600, TIB 
CMPBOsé82S, TIB’ 
BNE 2s 

3S: BR CNTLU 
2s: CMPg)Stsés1S, TIB 

BNE 4 

BNE 7$ 
8S: BR OUT 
4§: CMPB s«a#t60, TIB 

BCT S$ 
CMPB  0s«ow67, TIB 
BCE 6$ 

Ss: TYPE, L. QUEST 
BR 3$ 

6S: ASL TEMPST 
ASL TEMPST 
ASL TEMPST 
BICB 860, TIB 
BIS8 TIB.TEMPST 
DEC COUNT 
BEQ c$ 
BR 1$ 

7$: MOV TEMPST, ISWR 
BR 8$ 

OUT: RTS PC 

PC, CKSWR 

i BOF THDRE SWITCH REG PRESENT 
GET OUT 

AND stripe OFF 
> THE 

;IS IT a’ <tG> 

;GO READ A CHARACTER 
-STRIP OFF GARBAGE 
:1S IT A tU? 
: BRANCH IF NOT 
: START OVER 
-1S IT A <CR>? 
: BRANCH IF NOT 

sECHO IT WITH <LF> 
WAS IT FIRST CHARACTER 
‘CHANGE SWR IF NOT FIRST ONE 
GET OUT 

;START OVER IF NOT LEGAL CHARACTER 

;GET NITTY-GRITTY 

;ONLY WANT 6 DIGITS 

;CHANGE SWITCH REGISTER CONTENTS 

SEQ 0037 
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NO3 
IS-JUL-77 12:55 PAGE 38 

TEST '€ADER POINTERS 

sTTY RERO SUBROUT INE siti std tate 

TTIN: CLR TKS 
CLR TKB 
CLR TIB 
{NC TKS 

TTIN1: TSTB TKS 
BPL TTINI 
MOV Teg, 118 

TTINe: TSTB T 
BPL TTINe 
MOVB TIB, TPB 
RTS 

- SBTTL PROGRAM SUBROUTINES 

i ROUT rescaGe. Fe ME SonE MUST TERMINATE WITH A O BYTE iz it. 
iit ure tot TYPE ASCH NULL CHARACTERS AFTER A LINE FEED. 
i EL: TYPE ws TRAP TYPE INSTRUCTION 
3 MESAOR ;;MESADR IS FIRST ADDRESS OF ASCIZ STRING 

TAGS USED By BY THE TYPE ROUTINE BELOW 
i sHORIZONT AL re 

SNULL: SOYTE 0 a CONTAINS NULL CHARAC TER 
SFILL: "BYTE 2 s sCONTRINS FILLER CHARACTERS 
STPFLG: .BYTE 0 3 ;CONTRINS TELEPRINTER AVAILABLE FLAG 

:0/377 = AVAIL/NOT AVAIL 
Sree: . BYTE 0 acey : CONTAINS KE BORO ibe a FLAG TER 

: . WORD ( i 
$TPB: —.WORD b775bb ts perce  f T ERAS nTER path BUFFER 
SCHARCNT: .BYTE ;CONTAINS # OF CHARS 
SCNTRLO:.BYTE O : CONTAINS CONTROL 0 cher” OF TYPED) 
SCRLF: .ASCIZ <15><le 

EVEN 

. TYPE: MOV RO, -(SP) ; SAVE RO 
MOV ve(SP) , RO ::GET MESSAGE ADDRESS 
ADD FD Sp) ; * ADJUST RETURN PC 
CLRB Hat 

TYPE1: ie SCNTRLO ;;BRANCH IF CONTROL 0:10) WASN’T TYPED 

TCRLF: TYPE, SCRLF ;: TYPE <CR><LF> 
TSTB ROSW 
BPL TYPE3 

oa 
TYPE2: MOVB (RO)+,-(SP) ; PUSH CHARACTER TO BE TYPED ONTO STACK 

BNE TYPEY -- BRANCH IF NOT THE TERMINATOR 
TST (SP )+ ; POP TERMINATOR CHAR OFF THE STACK 

TYFE3: MOV (SP)+,RO *RESTORE 
RTI : RETURN TO CALLER 

TYPEY: cH SSHT, (SP) ;;BRANCH IF HORIZONTAL TAB <HT> 

SEQ 0038 
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TINE 

1997 OOC%20 004767 000026 JSR PC SS - TYPE CHARACTER 
1498 O0e4S4 j22726 o000l2 3s: CMPB sale. (SP)+ | }CHECK IF CHARACTER WAS A LINE FEED 
1499 00c430 001350 BNE TYPEL * BRANCH IF NOT LINE FEED 
i 0 002432 016746 177656 MOV SNULL , - (SP) j GET 8 OF FILLERS REQUIRED AND FILLER 

1502 + § CHARAC 
1503 0020436 105366 00000! 4g: OECB =s-:«A( SP) ; ;DECREMENT FILLERS REQ. COUNT 
1504 O0ce442 002770 BLT 3$ ‘BRANCH IF _NO MORE FILLERS ARE REQUIRED 
150S O0ce444 004767 000002 JSR PC, SS :: TYPE FILLER CHARACTER 
1508 O024SO 005772 BR 4§ 

1508 OO24S2 105777 177642 cs: TSTB asTPs ;;WAIT FOR OUTPUT DEVICE 
1509 O0e%S6 100375 BPL 
1510 O0eC%60 122737 000017 002325 CPB 317, QSSCNTRLO  ;;CHECK IF CONTROL O WAS TYPED 
1511 O0e%66 001403 BEQ 6S ;;STOP TYPING MESSAGE IF 10 WAS TYPED 
1512 GOC470 116677 oO00002 177624 MOVB 2(SP) aSTPBS OUTPUT CHARACTER 
1513 002476 1ce7bb o0001S oo00de 6S CMPB a6, ,etSP) © :BRANCH IF NOT <CR> 

1515 105067 177ble CLRB § SCHARCNT ; CLEAR CHARACTERS TYPED COUNT 
1516 O02S12 OO0406 BR 8s 
1517 002514 122766 oO000l2 o00002 7S: CMPBs8 12, 2(SP) ; BRANCH IF <LF> OR NULL’ 
1518 Oueoce BGE 4 
1518 10S26? 177574 INCB  — SCHARCNT ; INCREMENT CHARACTER TYPED COUNT 
1520 002530 000207 gS: RTS PC 

1522 “HORIZONTAL TAB <HT> PROCESSER 
1523 002532 112716 OO0040 ag: MOVE #40, (SP) -:LOAD ’SPACE’ 
1524 000636 OO4767 177710 i0$: JSR PC, ;; TYPE *SPACE’ 
15S 00254? 132767 000007 177554 BITB 87. SCHARCNT ‘TYPE SPACES UNTIL A MULTIPLE 
1525 002550 001372 BNE 10$ ;;0F 8 CHARACTERS HAVE BEEN TYPED 
1527 O0eGS2 105726 TSTB —s-« (SP)+ :POP SPACE 
1528 002554 000676 BR TYPE! ::GET NEXT CHARACTER 

1530 : SUBROUTINE TO SAVE GENERAL REGISTERS ON THE STACK 
1$31 CALL: SAVE 
1532 002SS6 O10S46 "SAVE: MOV RS,-(SP) ;SAVE REGISTERS ON THE STACK 
1533 O02S6D O1044%6 MOV RY) -(SP) 
1534 OCeS62 010346 MOV R3;-(5P) 
1535 002564 010246 MOV R2,-(5P) 
153 002565 010146 MOV RI,-(SP) 
1537 002570 010046 MOV RO, -(SP) 
1538 002572 016646 000014 MOV 14tSP) , -(SP) GET RETURN PC 
1533 000207 RTS PC * RETURN 

1S41 - SUBROUTINE TO RESTORE GENERAL REGISTERS FROM THE STACK 
iS4e2 “CALL: RESTORE 
1543 002600 012665 000014 "RESTORE: MOVs (SP), L4(SP) :MOVE RETURN PC 
1544 002604 012600 MOV (SP)+°RO “RESTORE REGISTERS 
1545 002606 012601 MOV (SP)+-R1 
154% 0020610 Ol260° MOV (SP)+/R2 
1547 OOcbl2 012603 MOV (SP)+'R3 
1 002614 012604 MOV (SP)+/R4 
1543 O0c616 012605 MOV (SP)4/)RS 
1580 002620 000207 RTS PC : RETURN 

1552 ; SUBROUTINE TO CONVERT OCTAL DATA TO ASCII 

SEQ 0039 
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1S53 -CALL: MOV NUMBER R2 -MOVE NUMBER TO R2 
1554 : JSR PC, CNVOCT 

1556 O02e622 110667 176300 CNVOCT: MOVB = SP, TYPFLG :SET DO NOT TYPE FLAG 
1597 002626 OG04Ge BR CNYTO 

15593 .SBTTL OCTAL TO ASCII & TYPE ROUTINE 
1560 - SUBROUTINE TO CONVERT OCTAL NUMBER TO ASCII AND TYPE IT OUT 
1561 -CALL: MOV >PUT 8 IN Re 
1Sbe : JSR PC, BER Ae * CALL * ROUTINE 

1564 002630 105037 001126 TYPOCT: CLRB § aeTYPFLG -SET TYPE FLAG 
1565 Peay CNVTO: 
1565 004767 177716 JSR PC. . SAVE ; SAVE REGISTERS ON THE STACK 
1567 40 012704 001144 MOV sOOIGITS, RY Sci PTR TO OUTPUT 
1 a Beeos CLR RB 'R5 WILL CONPAINCOCTAL DIGIT 
1569 00264 010201 is mov Re, Rl gets To BE TYPED 

ter) Bosees bpeies ROO 
1572 002654 012700 OO0006 MOV #6, RO SET DIGIT COUNTER 

Tepy Oeee0  OOOHON R 8 
1575S O02bb2 2s: ASL Re ;SHIFT @ 3 PLACES LEFT 
1576 O02b64 103 ROL R3 
1577 O0e665 005301 DEC Ri 
1578 002670 001374 BNE 2g 

ios Geers lees Se Fleer cme FRE REL EVt0 eure 
tear Bassas Akesst Re ORS 
1 poe? 005300 DEC RO - DECREMENT DIGIT COUNT 
1 001365 BNE 2s GET NEXT DIGIT 
1584 002710 105737 001126 TSTB © SBTYPFLG “BRANCH IF ASCII 1S 
1585 14 001002 BNE 4§ “NOT TO BE TYPED 
1586 16 verre 001144 TYPE, ODIGITS 
1587 OGe722 ug: 
1588 O0¢722 004767 1776Se JSR PC, .RESTORE RESTORE REGISTERS FROM THE STACK 
1589 002726 000207 RTS PC 

ier 
1 UBROUT INE Toc T OCTAL DATA TO DECIMAL, AS 
teas fea REER. Re acideR TO Re 
isa : oR PC, ats 

1 30 110637 001126 CNVDEC: MOVE 8TYPFLG ;SET DO NOT TYPE FLAG 
te, 685530 oo004de BR aD 
1598 .SBTTL OCTAL TO DECIMAL 8 TYPE ROUTINE 
1599 THIS ROUTINE CONVERTS AN OCTAL # TO DECIMAL ASCII AND TYPES IT OUT 
1600 “CALL: MOV NUMBER, R2 -PUT 8 IN Re 
1601 : JSR PC, TYPDEC “CALL ROUTINE 

1603 002736 105037 001126 TYPDEC: CLRB § asTYPFLG -SET TYPE FLAG 

1! Bens ow 1 004767 177619 ISR PC, . SAVE ;SAVE REGISTERS ON THE STACK 
i 002746 005000 CLR RO “ROIS INDEX TO DECIMAL CONSTANT 
1 002750 012704 001144 MOV 8ODIGITS, RY *SET OUTPUT PTR 
1608 002754 005003 1S: CLR R3 =R3 CONTAINS DECIMAL DIGIT 
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OCTAL TO DECIMAL & TYPE ROUTINE 

2s: SUB DCONST (RO), R2 ; SUBTRACT DECIMAL CONSTANT UNTIL 
BLO 3$ “INPUT 8 GOES NEGATIVE 
Ine R3 :KEEPING TRACK OF SUBTRACTIONS 

38: ADD DCONST (RO), Re -ADD BACK CONSTANT WHEN NEGATIVE 
MOVB DIGTAB(RS), (R4)+ “MOVE ASCII EQUIVILENT 
ADD *NEXT CONSTANT 
Ist DGORST ROD “UNTIL ALL CONSTANTS DONE 

MOVB 5 (R4)+ LAST DIGIT IS 0 
TSTB SETYPFLG ‘BRANCH IF ASCII IS 
BNE *NOT TO BE TYPED 

4s TYPE, ordi rs 

; JSR PC, .RESTORE RESTORE REGISTERS FROM THE STACK 
RTS PC 

DCONST: .WORD 10000. 
“WORD 1000. 
"WORD 100. 
“WORD 10. 
“WORD 1. 
“WORD =O ; TERMINATOR 

. SBTTL TYPE SPECIFIED TIMES ROUTINE 
THIS SUBROUTINE OUTPUTS THE TIME SPECIFICATIONS FOR THE TEST 
;AND ALSO THE ACTUAL TIME RECORDED (ATIME) 
“FORMAT OF LINE TYPED 
; RANGE =< B08ee> ACTUAL =CCCCCC 

RE: RARRRA IS MAXIMUM TIME FOR TEST (STIMTBL(TSTNUMXY) ). 
Regen feu ae Tie neck OB 8 gy test (aI). 

‘CALL: mova TEST NUPEER Ro LOAD ees 
MOV STIME, DBATLME : MOVE ane TO ATIME 
JSR PC, OUTSPC 

SUTSPC: MOV R2;-(SP) -SAVE R2 & R3 ON THE STACK 
MOV R3;-(SP) 
ASL R2 -MULTIPLY TEST @ TIMES 4 
AsL Ro >TO FORM INDEX INTO STIMTBL 
MOV R2,R3 ?R3 CONTAINS INDEX INTO TABLE 
TYPE, L. RNG 
MOV STIMTBL(R3) , RE ;GET MAXIMUM SPEC TIME 
JSR PC, TYPDEC “CONVERT TO DECIMAL & TYPE 
TYPE, DASH 
MOV STIMTBL+2(R3) ,R2 GET MINIMUM TIME 
JSR PC. TYPDEC -CONVERT TO DECIMAL & TYPE 
TYPE, ANGTRE 
TYPE; LACT 
MOV QRATIME Re GET ACTUAL TIME 
JSR PC, TYPDEC :CONVERT TO DECIMAL & TYPE 
TYPE, CRLF 

RTS PC ; RETURN 

.SBTTL TYPE GAP TIMES SUBROUTINE 
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1665 -THIS SUBROUTINE IS USED TO TYPE THE SPECIFIED GAP SIZES (RECORDED IN 
1666 -TSTO21). IT IS CALLED BY THE GAPOK ROUTINE IF THE GAP SIZE IS OUT OF 
1667 "RANGE VIA THE HLT ROUTINE (HLT+2). 
1668 “CALL: MOVB  &GAP.GAP -LOAD GAP 8 INTO GAP 
1669 . MOV aTIME ATIME *LORD ACTUAL TIME INTO ATIME 
1670 : JSR Pc, ouTGAP 

1672 00314 010246 OUTGAP: MOV R2,-(SP) -SAVE R2 AND R3 

Ie Dostee este 175742 a GET LAP # 
ey I Bes es | 
1677 003162 OOO004 014645 TYPE, L.RNG 
1678 003166 01630 001572 MOV GTIMTBL(R3) ,R2 -GET MAX TIME 
1673 003172 00476 veo JSR. PC, TYPDEC -CONVERT TO DECIMAL 8 TYPE 

l D0 32Ne 016.30 001574 MOV GTIMTBL+2(R3) ,R2 GET MIN TIME 
1 rie 177524 JSR PC TYPDEC “CONVERT TO DECIMAL & TYPE 
1683 O03212 OOOO0N oDl4ie TYPE, ANGTAR : TYPE < 
1684 16 OOO004 014655 TYPE. LACT 
1685 01 001012 MOV QRATIME Re GET ACTUAL TIME 
1686 ees, 177504 JSR PC, TYPDEC :CONVERT TO DECIMAL & TYPE 
1687 003232 OO0004 O1Na4 TYPE, E. GAP a2 CET CAP 

ips A006 177362 JSR PC, TYPOCT : TYPE GAP r 
1690 003246 O00004 001374 TYPE, CRLF 
163) 0032S2 012603 MOV (SP)+,R3 ;RESTORE R3 AND R2 
1692 003254 O1°e602 MOV (SP)+'Re 
1633 003256 000207 RTS PC 

1695S .SBTTL ASCII TO OCTAL CONVERT SUBROUTINE 
16 SUBROUTINE TO CONVERT ASCII DATA TO OCTAL. CONVERTED OCTAL DATA 
16 ‘TS LEFT IN OCTALO <1S-00>. 
1698 003260 bNnvTAO: 
1699 003260 004767 177272 JSR PC, .SAVE ;SAVE REGISTERS ON THE STACK 
1700 003264 012700 001264 MOV #INBUF RO *SET PTR TO ASCII DATA 
1701 003270 012701 OO1116 MOV s0cTALd,R1 ‘GET ADORESS OF OCTAL DATA 
1702 posers 00S011 CLR (RI) “CLEAR OUT OLD OCTAL DATA 
1703 005061 oacoce2 CLR 2(R1) 
1704 003302 122710 900015 1": CMPB ss &CR, (RO) (CR) TERMINATES INPUT 

ie fey fae Bye aye oct oat t 
’ ’ 

hata reeyty oS 177770 BIC #177770, R2 ig RIP UNUSED BITS 
1708 003316 012703 000003 95 nov #383 SET SHIRT COUNT 

eat kes pert oooo02 ° ROL 2(R1) -OCTAL DIGIT 

ib Gee Bee eS 
1713 003334 050211 BIS R2, (RL) -AND INSERT THIS DIGIT 
1714 003336 000761 5 BR 1§ -GO GET NEXT DIGIT 

1716 003340 004767 177234 ; JSR PC, .RESTORE ;RESTORE REGISTERS FROM THE STACK 
171? 003344 000207 RTS PC : RETURN 

1719 PUBLISH SUBROUTINE . SBTT 
; THE PUBLISH SUBROUTINE AVERAGES THE RECORDED TIMES FOR EACH TEST IT- 
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;ERATION CIF 16. 
‘IT TYPES THE NAME OF 
“IFICATION AND THE ACTUAL TIME . 

PUBL ISH: 

SB 
MOVB itty Ri 
CMPB #1,Ri 

aR ORS 
CLR R3 
CMPB #816. ,R1 
BEQ 1$ 
HALT 
BR 

1S: ADD (RO)+,R2 
ROC R3 
DEC R1 
BNE 1$ 

2s: MOV 84, RO 
3S: ASR R3 

ROR Re 
DEC RO 
BNE 3$ 
MOV R2, JSATIME 

4S: MOVB  a8TSTNUM,RO 
ASL RO 
MOV NAMPTR(RO) ,SS 
TYPE 

Ss: . WORD 
MOVB  a8TSTNUM R2 
JSR pc, ourspt 
ISR PC’ RESTORE 
RTS PC 

. SBTTL INPUT SUBROUTINE 
: SUBROUTINE TO GET TTY INPUT 

: INPUT pare AIS RETUNED IN IN BUFFER BEGINNING AT INBUF. 

1S-JUL-77 12:55 PAGE 43 
SUBROUT INE 

SE@ 0043 

ITERATIONS) AND PLACES THE AVERAGE RESULT IN ’ATIME’. 
THE FUNCTION THAT WAS TIMED, THE TIME SPEC- 

;SAVE REGISTERS ON THE STACK 

fea TES KIVEN y SYM TERA Ton COUNT ) 
BRANCH IF SINGLE ITERATION 

“CLEAR *SUM’ REGISTERS 

;BRANCH IF 16. ITERATIONS 

; ITERATION COUNT MUST BE 1 OR 16. 
:D0 NOT CHANGE POSIT OF sl 1 
“WHEN TEST IS RUNNING. 

;SUN INDIVIDUAL TIMES 

;SHIFT TIME IN R3 & Re 4 PLACES 
RIGHT = DIVIDE BY 16. 

;MOVE AVERAGED TIMES 

;GET TEST 8 

;GET TEST NAME STRING ADDRESS 

;GET TEST 8 
OUTPUT TIMES 
RESTORE REGISTERS FROM THE STACK 

MOV RO, -(SP) SAVE RO ON THE STACK 
MOV 8 NBUF , RO 
TSTB = TKS 
BPL 

MOVB a@8TKB.-(SP) GET CHARACTER 
BIC #200, {SP) 
CHP a7 (SP) CHECK RUBOUT 

CMPB = - (RO), (SP)+ REMOVE CHARACTER FROM INPUT 
TYPE , BKSLSH 
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1777 003534 000762 BR 2s ;WAIT FOR NEXT CHARACTER 
1778 003536 122716 000025 3S: CMPB ss SCNTRLU, (SP) — ; CHECK CONTROL U (tU) 
1779 003542 001004 BNE = s«4S 

PBT ue 001374 TyPE,CRLE 
tyes Oo3eeS 1 BR 1$ 
1783 003554 111637 001401 ys: MOVB =: (SP), A#ECHO 
1 1 Hove (SP)' (RO)+ 
1 000015 C acr, (SP)+ 
1 1 BQ Ss 
1787 003570 OO0004 001401 TYPE, ECHO 

1789 nee Bonocs 001374 SS: TYPE, CRLF 
1790 012600 MOV (SP)+,RO 
1731 003604 900207 RTS 

1793 {KEYBOARD INTERRUPT SERVICE ROUT INE 
1794 003606 113746 177562 tKISR: MOVB as KB, (SP) ;GET TYPED CHARACTER 
1785 003612 O4e716 000200 BIC #200, {sp -STRIP PARITY BIT 
17% 003616 122716 000017 CMPB SCNTRLO, (SP) BRANCH IF NOT CONTROL 0 (tO) 
1797 Oece O01 BNE 1$ 
1 112667 176475 MOVE  (SP)+,SCNTRLO ;SET CONTROL O INDICATOR IN TYPE ROUTINE 
1799 003630 O0000e RTI sEXIT 

180} ooc003 18: CMPB 83, (SP)+ sBRANCH IF NOT CONTROL C (fC) (fee Bases | O51 ie | 8S 
1803 003640 000005 RESET 
1804 003642 000137 005724 JMP = MBINIT SRESTART PROGRAM 
1805 003646 00002 2s: RTI SEXIT 
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SERVICE ROUTINES 

.SBTTL ERROR SERVICE ROUTINES 
-ROUTINE TO PROCESS ERROR TRAPS (TRAPS TO 4) 
ERRTRP: HALT 

;ERROR SERVICE ROUTINE 
“THIS ROUTINE PROCESSES TWO TYPES OF ERRORS (OUT OF RANGE AND HARDWARE ) 
THE CALLS FOR AN OUT OF RANGE ERROR ARE <HLT+1>,<HLT+2> AND, FOR A 
;HAROWARE ERROR THE CALL IS <HLT>. 

-HLT: JSR PC, CKSWR ;CHECK FOR CNTL G 
JSR PC, . SAVE i SAVE REGISTERS ON THE STACK 

1S: MOVB SP 28ERFLG T ERROR FLAG 
BIT #SW13, aSWR ‘BRANCH IF NO TYPOUT 
BNE 4§ 
TYPE, E£.HOR 
MOVE’  a8TSTNUM. Re GET TEST 8 
ISR Pc, Trpoct AND TYPE IT 
MOV 16{SP),RO ;GET RETURN PC 
SUB 82, RO "NOM PC OF HLT CALL 
mMovB =: (RQ) , RO *NOW HLT CALL ITSELF 
BEQ 2S ‘BRANCH IF HLT 
TYPE ,E£.HOR2 
cps #2 RO “BRANCH IF NOT HLT+2 

JSR PC, OUTGAP TYPE GAP SPECIFIED TIMES 
TYPE, CRLE 

10$: JSR PC, OUTSPC -TYPE SPECIFIED TIMES 
TYPE, CRUE 
BR U§ 

2s: MOV ER(RS) RO 
BIT SPE 1600, TC(RS) 
BEQ 20S 
BIC #102100, RO 
BR 21$ 

2e0$: BIC #102300, RO 
218: TST RO 

BNE 228 
TYPE,E.SFT TYPE SOFT ERROR MESSAGE 
BR 6S 

228 TYPE, E£. HORI 
MOV RS, RO -GET FIRST ADDRESS OF REGS. 
MOV #7. Ri TYPE FIRST 7 REGS. 

3s: MOV (ROS+. Re ‘GET REG CONTENTS 
JSR PC TYPOCT AND TYPE IT 
TYPE , SPACE? 
DEC RI 
BNE 3$ 
MOV TC(RS) Re GET CONTENTS OF TC REGISTER 
JSR PC, TYPOCT 
TYPE , CRLF 

4g: BIT #SH09, aSUR “BRANCH IF NO RING THE BELL 

TYPE, BELL 

SEQ O04S 
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ERROR SERVICE ROUTINES 

gow 

BE: RESTORE ;CHECK FOR gat 
;REST 

;HALT ON ERROR? 

G 
REGISTERS FROM THE STACK 

SEQ 0046 
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1870 SBTTL SCOPE SUBROUTINE 
1871 ; SCOPE ROGTINE 
1872 i THIS ROUTINE $ eon UPON COMPLETION OF EACH SUBTEST 

te ym erreurs TIME SPEC ON EACH ITFRATION IF SWOS IS SET 
1B73 : REPEATS TEST IF Sw14 I 
1876 ; STORES ACTUAL TIME FOR F SEENCTION IN TIME TABLE (ATIMTBL) 
1877 PUBL SHES ma 3 IF SW10=0 
1878 UPDA ION COUNT AND IF ITERATIONS COMPLETE CONTINUES 
18793 TO NEXT m3 OTHERWISE REPEATS TEST. 
1880 DELAYS CONTINUING OR REPEATING TEST. 
1881 : INITIALIZES DRIVE 
1882 : RETURNS: RS=BASE ADORESS OF TMO2 REGISTERS (ADDRESS OF CS1) 
1883 : R1='0S’ REG ADDRESS 
1894 . RO=’FC’ REG ADDRESS 

1886 004126 004767 175636 .SCOPE: JSR PC, CKSMR ;CHECK FOR CNTL_G 
1887 O04132 013705 001010 MOV astMBASE RS “SET RS TO FIRST TM REG 
1888 004136 032777 OOO4OO 174634 BIT #SHO8 , ISWR *BRANCH IF SPECIFICATION LINE 
1889 OO4144 001404 BEQ 10S ‘NOT DESIRED ON EACH ITERATION 
1890 OO4146 113702 001122 MOVB  a&8TSTNUM Re “GET TEST NUMBER 
1891 OO41S2 004767 176674 JSR Pc ouTspt “OUTPUT TIME RECORDED 
1892 004156 032777 O4O0000 174614 108: BIT #SW14, ISWR "BRANCH IF CONTINUOS LOOP 
1893 OO4J64 001417 BEQ 2s “NOT DESIRED 
1894 004166 004767 OOOS46 1S: JSR PC, DELAY “DELAY 350 MS 
189S 004172 004767 000776 JSR PC‘ RHINIT ‘INIT 
18% 004176 105037 001123 CLRB © @#ERFLG “CLEAR ERROR FLAG 
1897 OO4202 016716 174574 MOV SCPAOR, (SP) 
1898 OO4206 010501 MOV RS.R1 
1899 004210 062701 ooDnle ADD #05 RI ;ADORESS OF ’DS’ REG IS IN Rl 
1900 004214 010500 MOV RS RO 
1901 OO4216 062700 ocO0006 ADD eFC, RO sADDRESS OF ’FC’ REG IS IN RO 
130 004 oodode RTI 

1904 O04224 105737 001123 2s: TSTB = ASERFLG ;BRANCH IF ERROR FLAG IS SET 
190S 004230 001006 BNE 3s 
1906 OC4232 113700 001121 MOVE  aSITCNT,RO ;GET ITERATION COUNT 
1907 004236 006300 ASL RO “STORE TIME IN TABLE 
1908 O04240 013760 oO0101e o01014 MOV SHAT INE, ATIMTBL (RO) 
1909 46 105237 001121 3S: INCB = a8ITCNT s INCREMENT ITERATION COUNT 
1810 O042S2 032777 OO4000 174520 BIT 8SW11, ISHR ‘BRANCH IF SINGLE ITERATION DESIRED 
1911 260 O01004 BNE 4§ 
1912 OO4eb2e 122737 000020 001121 CMPB s-s#16. , ABI TCNT ;BRANCH IF ITERATIONS INCOMPLETE 
1913 004270 001336 BNE 1$ 
1914 272 011637 001002 4g: MOV (SP) .a8SCPADR ;SET SCOPE ADDRESS TO NEXT TEST 
1915 004276 032777 002000 174474 BIT #SW10, ISWR *BRANCH IF NO PUBLICATION DESIRED 
1916 004304 001002 BNE cs 
1917 004 00476? 177034 JSR PC PUBLISH ;GC PUBLISH TEST DATA 
1918 004312 105037 001121 cs: CLRB = as LTCNT *RESET ITERATION COUNT 
1919 004316 105777 174456 TST our “BRANCH IF USER DOES NOT WANT TO 
1920 004322 001721 BEQ 18 “HALT ON A SELECTED TEST 
1921 OO ag 1774 1744S0 MOV aSuR,-(SP) “GET SWITCHES 
1922 2716 177740 BIC 8177740, (SP) “CLEAR ALL BUT TEST 8 
1923 004334 005316 DEC (SP) FORM TEST 
1924 004336 123726 001122 CMPB Sa TSTNUM, (SP)+ BRANCH IF NOT. AT TEST 
1925 O04342 001311 BNE 1S 
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1358 Oe 000000 HALT 
004767 175416 JSR PC, CKSWR ;CHECK FOR CNTL G 
000705 BR 1$ 

-SBTTL TIMER SUBROUTINES 

Seer yen NG IS QeORED THE TIMER AND TURN IT ON. 
PREGIS 4 IS CLEARED THE OSCILLATOR POLARITY IS MONITORED 
‘THE ROUTINE IS EXITED WHEN THE OSCILLATOR POLARITY CHANGES WITH R3 
SET TO INDICATE THe POLARITY OF THE OSCILLATOR. 
CALL: JSR PC, TIMON 
; RETURNS: Ra’ f SF TO INDICATE LAST POLARITY (+24/-24=0/1) 

004354 O0S004 TIMON: CLR RY ;CLEAR TIME COUNT 
004356 012703 o000e4 MOV #24, R3 -SET POLARITY TO ’0’ STATE 
O0436e 032765 000100 000024 BIT #050, MR(RS) ; BRANCH IF POLARITY IS 70’ 
po g7g 001405 BEQ es 
004 032765 000100 O000e4 15: BIT #OSC ,MR(RS) ;WAIT FOR OSCILLATOR TO RETURN 
OO4400 001374 BNE 1$ 
004402 O00040S BR 4§ 

OO44O4 005403 es: NEG R3 ;NEGATE PREV POLARITY INDICATOR 
004406 032765 000100 o000e4 38: BIT 80SC,MRC(RS) WAIT FOR OSCILLATOR TO RETURN 
004414 001774 BEQ 3$ 310 '1’ STATE 
004416 000207 4§: RTS PC 

; SUBR THE THE GSCILLATOR : EACH T LLA TOGGLES (BIT «06> IN MR REG) REGISTER 
-R4Y IS INCREMENTED, AND THE REGISTER R3 IS NEGATED TO INDICATE 
;THE LAST STATE OF THE OSCILLA7OR. 
;CALL IMP TIMER(R3) ;R3 IS SET BY TIMON ROUTINE 

R2=RETURN RODRESS TO CALLER 
NOTE: THE TIME TO EXECUTE THIS ROUTINE IS VERY CRITICAL. IT MUST BE 
LESS THAN 4O US. 

,ENTER HERE VIA ee TIMER(R3) WHEN R3=-24 (PREV STATE=1) 
004420 032765 000100 oco0024 TIMER: BIT BOSC, MR(RS) BRANCH IF CURRENT STATE IS ’0’ 
004426 001406 BEQ oecRe “GO INCREMENT TIME 
004430 Oo001i2 INP (R2) RETURN TO TEST 

004444 TIMER +24 
Oo4444 005403 TIMER: NEG R3 ;NEGATE PREV STATE INDICATOR 
004446 005204 I RY INCREMENT 'TICK’ COUNT 
bowed 100401 BMT TIMERR : H RFLOW 

000112 IMP (R2) “RETURN TO TEST 
004454 O0000G4H o1424%6 TIMERR: TYPE,E.TIMOV ‘TYPE 'TIMER OVEREL OWED’ 
Dowd 104400 HLT “REPORT HARDWARE ERROR 

000177 174314 JNP aSCPAOR "RETURN TO BEGINNING OF TEST 

004470 .=TIMER+24 
-ENTER HERE VIA JMP TIMER(R3) WHEN R3=+24 (PREV STATE=0) 

004470 032765 000100 oO000e4 TIMERO: BIT $0SC,MR(RS) “BRANCH IF CURRENT STATE = ‘1’ 
004476 001362 BNE TIMER 
004500 O00l12 INP (R2) S
n
 

a
e
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h 

e
a
e
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1982 ; SUBROUTINE TO CHECK TIME RECORDED BY SUBTEST. 
1983 THIS SUBROUTINE COMPUTES THE ACTUAL TIME (IN MICROSECONDS) AND CHECKS 
1984 “THAT THE TIME RECORDED BY THE SUBTEST IS CORRECT BY COMPARING THE TIME 
1995 sHITH H THE Ney LIMET (STIMTBL (RO) ) AND THE LOW LIMIT (STIMTBL+2(RO)). 
1 OF RANGE AN OUT OF RANGE ERROR TYPEOUT RESULTS. 
1987 THE TS OROUTINE IS ENTERED WITH: 
1988 : R4Y=TICK COUNT 

1930 oo4so2 TIMOK: 
1991 povs0e 004767 176050 JSR PC, .SAVE SAVE REGISTERS ON THE STACK 
1992 £06 012700 000070 MOV #56. RO GET TIME PER TICK 
1993 O04S12 010401 MOV RY RL GET TICKS COUNT 
1994 004514 O0So02 CLR Re CLEAR SUMMING REGISTERS 
1995 004516 005003 CLR R3 
199% O04S20 060002 1S: ADD RO, R2 sMULTIPLY TIME PER TICK 
1997 Oc4S22 00SSO3 ADC R3 =BY TICK COUNT 
1998 O04S24 005301 DEC Ri 
1999 O04S26 001374 BNE 1$ 
3000 004530 010246 MOV R2,-(SP) “DIVIDE COUNT BY 10. 

2002 O04S32 010346 MOV R3,-(SP) 
2003 004534 012746 connle MOV #10. .-(SP) 
al 40 004767 000262 JSR PC OfVIDE 

004544 72 TST (SP)+ ;DISCARD REMAINDER 
2006 DovsH6 012637 001012 MOV (SP)+, SSATIME “STORE QUOTIENT 
2007 5S2 113700 001122 MOVB asTSTAUM,RO ‘GET TEST 8 

se Bree s & 
2010 OO4562 023760 001012 OO1416 CMP DSATIME , STIMTBL (RO) sCHECK THAT TIME IS WITHIN 
331 491004 BHI 3s ‘LIMITS SPECIFIED 

1 60 001012 001420 ¢ SATIME, STIMTBL+2(RO) 
20! 101001 BHI 3$ 
e014 d04602 104401 28: HLT+1 CALL ERROR ROUTINE 

sete vata 004767 175770 ISR PC, .RESTORE RESTORE REGISTERS FROM THE STACK 
e017 004610 000207 RTS PC * RETURN 

2019 ; SUBROUTINE TO CHECK INDIVIDUAL GAP TIMES (PROOUCED BY TSTO21) 
2020 ‘SUBROUTINE COMPUTES THE ACTUAL TIME (IN MICROSECONDS) AND CHECKS 
2021 THAT THE GAP TIME RECORDED BY THE SUBTEST (TSTO21) BY COMPARING THE 

2 TIME WITH THE MAX LIMIT (GTIMTBL-GAPTBL(R1)) AND THE MIN LIMIT Re
 

; (GTIMTBL+2-GAPTBL(R1)). 
e024 *CALL: MOV STICK COUNT, RY >R4 CONTAINS TICK COUNT 
2025 : MOVB = &GAP.. a8GAP “LOCATION GAP CONTAINS GAP # 
see : JSR PC, GAPOK 

2028 O0%612 GAPOK: 
ane Dove le 004767 175740 JSR PC. .SAVE SAVE REGISTERS ON THE STACK 

16 O12700 000070 MOV #56. RO ‘GET TIME PER TICK 
2031 OO0%622 O10401 MOV RY, RI GET TICK COUNT 
2032 OO46e% 005002 CLR Re’ “CLEAR SUMMING REGISTERS 

ee Bie 1S: ADD RO,R2 ;MULTIPLY TICK COUNT 
2035 005503 ADC R3 *BY TIME PER TICK 
2036 OO4634 005301 DEC Ri 
2037 004636 001374 BNE 1S 
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TIMER SUBROUTINES 

es: 

3s: 

100$: 

bELAY: 

18: 

es: 

. SBTTL 

TIME, GTIMTBL(R3) 

SATIME , GTIMTBL+2(R3) 

PC, .RESTORE 
PC 

;DIVIDE TIME BY 10. 

pas REMAINDER 
3 ORE QUOTIENT 

CHECK TIME (MIN) 

;REPORT OUT OF RANGE ERROR 

;BRANCH IF TIMES NOT WANTED 

-TYPE GAP TIMES 

;RESTORE REGISTERS FROM THE STACK 
;RETURN TO TEST 

DELAY SUBROUTINES 
+ THIS SUBROUTINE CAL CAUSES A DELAY OF 350 MS. 

Reg 

TIMER(R3) 
#4000, Ri 

(SP)+,Re 
PC 

; SAVE ON THE STACK 
;SET RETURN ADDRESS FOR TIMER 

;GO TO TIMER & RETURN VIA Re 

;RESTORE Re 

; THIS _ SUBROUTINE ALLOWS A CALLER SPECIFIED DELAY (UP TO 659s.) 
i “CALL: 

bELAYv: 

1§: 

es: 

3$: 

;CALL: 

AY TINE, DELTIM 
DELAYV 

DELTA 
= 

Rey 

TIMER(R3) 
OaDELTIN, RY 
1§ 
(SP)+,Re 
PC 

.SBTTL DIVIDE SUBROUTINE 

'T0 THE CALLER ON THE STACK. BOTH DIV 
MOV 
MOV 

LEAST SIGNIFICANT HAL 
BMOST SIGNIFICANT HAL 

;LOAD DELAY TIME (IN US) 

;BRANCH IF O DELAY 

; TURN TIMER ON 
“SAVE Re ON THE STACK 
SET RETURN ADDRESS FROM TIMER 

;GO TO TIMER & RETURN VIA Re 

;RESTORE Re 

TURNS THE RESULT RE 
& DIVI OR MUST BE POSITIVE. 

'-(SP 

SEQ 00S0 
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shad ¢ OBB? 
2096 : RETURN 
2097 ; (SF SRENA INDE R ON STACK 

; 2(SP)=QU0TI 

sNOTE: THIS SUBROUTINE DESTROYS PREVIOUS CONTENTS OF RO,R1,Re & R3. 
101 
i DIVIDE: C -(SP) S 

5183 ROSMe oo0g21 Ge a3 csp) OE Te Elen COUNT 
1 016601 000012 HOV 1e(SP) Rl :GET LSH DIVIDEND 

sit ttre eee’ MOV 4 ),Re 3 aud 
i 005402 NEG Re NEGATE DIVISOR 
Ht ate cuC 95 “CLEAR °C’ BIT IN PSW 

11 l 1S: ROL RO ;ROTATE MSH DIVIDEND 

sii 6 AD ORS Fp TRACT 0 FROM MSH OJ VIDEND Gee he ae ESD omer ms 
gils Ol 2s: ROL Rl’ ;ROTATE LSH DIVIDEND 
glib 00516 DEC (3?) ‘DECREMENT ITERATION COUNT 

1] ? TST (SP)+ TERATION COUNTER a is git oe Le oh 
1 10166 OO0006 MOV R1,6(SP) Oe REMAINDER ON Oo rack 

g igh 010066 ooo004 MOV RO’ 4(SP) PUSH QUOTIENT ONTO STACK 
le 12616 MOV (SP)+, (SP) 



OZTUG-8 TwO2/TE b DR FUNCTION TIMER 
O2TUGS.P11 

2123 005114 00G207 
o1le4 
2105 
21eb 
2127 
g1¢8 

sis 005116 113765 001004 000010 
e131 Ouse G3e755 040000 o00026 

sis ees 004767 000034 
2134 O0S140 O00che 
2135S O0Si42 000c07 
21% 
2137 
2138 

at 
sth 005144 113765 001004 000010 
2142 0051S2 113765 00100S oc0032 
gis 005160 032765 ode000 o000c6 
144 005166 OO01001 

2145 005170 O00che 
21% 005172 O00c07 
2147 
2148 
2149 

sim 174 O1 g00040 900010 
sted pears tobe 001004 000010 
2153 005210 OOSON6 
2154 O0S212 113716 001005 
2155 O0S216 012665 o00003¢ 
2156 O0Se22 052765 000300 000032 
2157 005230 000e07 
2158 
2159 
2160 005232 00S027 

SIL Bese REE coco 
2163 100406 
2164 OOS244 7 177764 
e165 005250 001372 014273 

Sie? DOeSeE poones 
ste Ooscb6 1415 te 

gif 005274 OO0004 Oi seee 
2172 005300 004767 
2173 005304 10e41e 
2174 005306 004767 000106 
2175 005312 g0se15 
2176 O0S314 OON76? 177712 
2177 005300 000404 
2178 O00S532e2 032765 o40000 oc0n0l2 

BOS 
ACYL 2OU0G) —1S-JUL-77 12:55 PAGE 52 

RTS PC 

.SBTTL DRIVE SUBROUTINES 
; SUBROUTINE TO CHECK IF DRIVE IS AVAILABLE 
;CALL: nove DRIVE #, DRVNUM 
: PC 
: RETURN: Cc! BIT SE] IF NOT AVAILABLE 
ORVAVA: MOVB  § @BDRVNUM. CS2(RS) LOAO DRIVE 8 

BIT aTAP, mrReS “CHECK IF TAPE UNIT 
BNE 1$ 
ISR PC, RHINIT 
SEV ;SET "Vv? TO IND NOT AVAIL 

1S: RTS PC + RETURN 

; SUBROUTINE TO CHECK IF TE16 SLAVE IS AVAILABLE FOR TEST 
-CALL: MOVB  ORIVE 8,38ORVNUM S ORIVE ‘ VIA DRVNUM 
. Hove SLAVE a, 38SL VNU iB VIA SL VNUM 

SLVAVA: MOVB SEORUNUM CS2(RS) OR cae Sout 

BIT Been DYED ss ERSIYE Bove mesent 
BNE 
SEV -SET °V’ TO INDICATE NO SLAVE 

1S: RTS PC 

SUBROUTINE TO _INITIALIZE RH CONTROLLER 
:CALL: JSR PC,RHINIT 

RHINIT: MOV #40, CS2(RS) 
MOVB a@aORVNUM, CS2 
CLR -(SP) 
MOVB § 2@8SLVNUM. (SP) 
MOV (SP)+. TCURS) -LOAD SLAVE # INTO TC REG 
BIS snorni 1, TCCRS) 
RTS PC 

-SUBROUTINE TO WAIT FOR DRIVE READY (DRY) 
WAITRDY: CLR (PC)+ CLEAR WAIT TIMER 
WAITTIM: Q. 
1S: tg ie BS(RS) ;WAIT FOR READY TO SET 

INC WAITTIM INCREMENT WAIT TIMER 
BNE 1$ ; BRANCH IF TIME HAS NOT EXPIRED 
TYPE, E. TIMEXP “TYPE ‘TIME EXPIRED WAITING FOR RDY’ 
BR 995 ‘TAKE ERROR EXIT 

2s: BIT 8EOT,DS(RS) ; CHECK FOR ENO OF TAPE 
BEQ 3s *BRANCH IF NO E0T 
TYPE, M. NAM 
TYPE, M.EOT ; TYPE END OF TAPE’ 
JSR PC. REWIND “REWIND SLAVE 
BVS 99$ ‘BRANCH IF ERROR ON REWIND 
ISR PC WRITE ; WRITE A RECORD 
INC (RS) “SET °GO’ BIT 
JSR PC WAITRDY WAIT FOR READY 
BR 99 “TAKE ERROR EXIT 

3S: BIT ERR, OS(RS) “CHECK ERROR EXIT 

SEQ 0052 

a
 

a
 



FUNCTION TIMER 
12:52 

MACY11 30( 1046 
DRIVE SUBROUTI 

BEG 
99$: SEV 
100$: RTS 

) 
NES 

100$ 

PC 

COS 
1S-JUL-77 12:55 PAGE S3 

4 

SE@ 0053 



DZTUG-8 TMO2/TE16 DRIVE FUNCTION TIMER 
OZTUGB.P11 1S-JUL-77 12:Se 

2183 
2184 

macy 30( 1046) 15-JUL-77 12:55 PAGE S4 
DRIVE SUBROUTINES 

; SUBROUTINE TO REWIND A UNIT (ORIVE/SLAVE COMBINATION) 
MOVB DRIVE #,d8DRVNUM ; CALL 

DOS 
SEQ OCS4 



OZTUG-B TMO2/TE16 DRIVE FUNCTION TIMER 
OZTUGS.P11 1S-JUL-77 12:Se 

2185 
2186 
2187 
2188 
2189 
2190 00S336 004767 177632 

EQS 
1S-JUL-77 12:55 PAGE SS 

REWIND 
: SUBROUTINE RETURNS TO CALLER WITH SELECTED SLAVE AT ’BOT’, & ’V’ SET IF 

MACY11 30( 1046) 
ORIVE SUBROUTINES 

; MOVB SLAVE 8, 08S. VNUM 
JSR 

:AN ERROR OCCURS 

REWIND: JSR PC, RHINIT ; INITIALIZE CONTROLLER 

SEQ@ O00SS 



OZTUG-8 TMOe/TE16 ORIVE FUNCTION TIMER 
OZTUGB.P11  IS-JUL-77 12:52 

2191 O0S342 0043%7 000206 

Ine si Re 
215 0 5°54 900006 
St pee el? oooooe n00012 
2193 00536 01005 2 
si3 Bese ere 040000 0000 
Sopp OsH00 00076? 
5203 O0S402 032765 020000 000012 
5204 O0SHI0 OO1374 
2205 O0S412 000401 
5506 OO2414 Do0d2b2 
2207 OOS416 000207 
5208 
5509 
5510 
sett gosuen ooNae7 000130 
gets easy GOtaBe 
5514 QOS42 177600 
5215 005430 177400 
5216 005432 000060 
5517 OOS434 000207 
5518 
5319 
2520 
Deel 
se ae 004397 OOSSSH 

rate 
2225 O0S446 177400 
gee GoeYs 900070 

4uB2 000207 
5258 
2229 
3p 
5531 
ges OOS4S4 004367 000074 

2237 005470 
2238 

eng OOS47e 01 77777 O00006 1 
ee41 005500 012715 000031 
2e4e O0SSO4 OO4767 177522 
2e43 005510 000207 
2o44 
ee4s 
eeve 005512 004767 177702 

FOS 
MACY11 30(1046) 1S-JUL-77 12:55 PAGE 56 

SUBROUTINE DRIVE S 

JSR R3, TMCMO ;GO TO TM COMMAND SUBROUTINE 
-WORD O BUS ADORESS (NOT USED) 
-WORD O ;WORD COUNT (NOT USED) 
-WORD O *FRAME COUNT (NOT USED) 
.WORD RWD ;REWIND 
INC (RS) sSET 'GO’ BIT 

18: Bit 8807, DS(RS ) : IF *BOT’ SET 

BIT BERR, DS(RS) ;CHECK ERROR BIT 
BNE 995 *BRANCH IF ERROR BIT SET 
BR 1§ 

es: SIT aPIP,DS(RS) ;WAIT FOR TAPE MOTION TO STOP 
BNE es 
BR 100$ 

99s: SEV 
100$: RTS PC 

; SUBROUTINE TO WRI TE ESP: WORD RECORD 

;GO TO TM COMMAND SUBROUTINE 
;BUS ADORE BUF : SS 

WORD  WRDCNT : WORD COUNT 
"WORD  FRMCNT FRAME COUNT 
gono We WO “WRITE FORWARD COMMAND 

; SUBROUTINE TO READ A 2S&. WORD RECORD. 
JSR READ 

READ: JSR R3, a8 TMCMD 
-WORD  ROBUF “ADDRESS OF READ oBUrTER 
“WORD  WROCNT :2°S COMPLEMENT OF WORD COUNT 
“WORD  FRNCNT 2°S COMPLEMENT OF FRAME COUNT 
gore ROF WD : READ FORWARD COMMAND 

; SUBROUTINE TO INITIATE READ REVERSE COMMAND 
“CALL: JSR PC, REVRD 

ReVRD: JSR R3, TMCMO 
~WORD  ROBUF+2S6. ;ADORESS OF READ REVERSE BUFFER 
“WORD  WROCNT :2°S COMPLEMENT OF WORD COUNT 
"WORD FRNCNT 52'S COMPLEMENT OF FRAME COUNT 
“WORD  ROREV "READ REVERSE COMMAND 
RTS PC 

- SUBROUTINE TO SPACE FORWARD 1 RECORD 
FWOSPC: MOV 1. FCLRS ;LOAD RECORD COUNT 

MOV SSPeFLOe (RS) * LOAD COMMAND 
JSR PC, WAITRDY WAIT FOR READY 
RTS PC’ : RETURN 

- SUBROUTINE TO WRITE A RECORD AND BACK SPACE OVER THE RECORD. 
WRT.BK: JSR PC WRITE ;WRITE THE RECORD 

SEQ 0056 



OZTUG-B TMO2/TE1G DRIVE FUNCTION TIMER MACY11 30( 1046) 
1S-JUL-77 12:Se OZTUGB.P11 

S
e
e
 

ee
e 

aa
y 

177506 

OcO0004 

000030 
001144 

177760 
000260 

000030 

Mas 
000030 

177760 
000260 

000030 
177760 
000260 

001144 

GOS 
DRIVE SUBROUTINES 

INC (RS) 
JSR PC, WAITRDY 
BVS ss 

000006 MOV  - §-1 FC(RS) 
MOV aSPCREV41, (RS) 
JSR PC, WAI TROY 
BVS 2s 

ag RS pene 
; SUBROUTINE TO LOAD A COMMAND 
‘CALL: JSR R3. THCMD 
: -WORD BUS ADORESS 
} “WORD WORD COUNT (2’S 

“WORD FRAME COUNT ( 
: "WORD COMMAND 

TMCMD: MOV (R3)+, BA(RS) 
OV CR3)4+, We (RD) 

MOV (R3)+/FC(RS) 
MOV (R3)+, (RS) 
RTS R3 

: SUBROUTINE TO PR 
:JSR PC, SNPT 

SNPT: MOV SN(RS).R 
MOV s00IGIts,R1 
SWAB OR 
ROR R3 
ROR R3 
ROR R3 
ROR R3 
BIC $177760,R3 
BIS #260, R3 

R3. (R1)+ 
MOV SNURS) ,R3 

BIC 8177760, R3 
BIS $260, R3 
MOVB RB. (R1)+ 
MOV SNURS) ,R3 
ROR R3 
ROR R3 
ROR R3 
ROR 3 
BIC #177760,R3 
BIS 8260, R3 
MOVB  —R3, (R1)+ 
MOV SNIRS) R23 
BIC 8177760,R3 
BIS $260 
MOVB  -R3. (R1)+ 
CLRB (RID 
TYPE , ODIGITS 
RTS PC 

1S-JUL-77 12:SS PAGE $7 

;SET °GO’ BIT 

;LOAD RECORD COUNT 
;LORO COMMAND 

;WAIT FOR TAPE MOTION TO STOP 

COMPLEMENT ) 
2’S COMPLEMENT ) 

Le a a 
sL FRAME COUNT 
;LOAD COMMAND 
; RETURN 

INT TE16 SERIAL NUMBER 

;GET FIRST DIGIT 

;FILL FIRST DIGIT 

;GET SECOND DIGIT 

:GET THIRD DIGIT 

;GET FOURTH DIGIT 

; TYPE SERIAL NUMBER 
: RETURN 

SEQ 0057 



HOS 
OZTUG-B TMO2/TE16 DRIVE FUNCTION TIMER MACYL1 30(1046) 1S-JUL-77 12:55 PAGE SB SEQ 00S8 
O2TUGB.P11 15-JUL-77 12:S2 DRIVE SUBROUTINES 

303 
304 -SBTTL PROGRAM INITIALIZATION 

2305 005724 012706 000600 INIT: MOV 8STKPTR, SP SET STACK PTR 

528 905730 13745 900006 SUSWR: MOV 9% ,-(SP) SAVE VECTORS 
2308 7 1374 O00004 MOV as4’-(SP) 
2309 00S740 012737 005760 000004 MOV 861$. 384 -SET UP FOR TIMEOUT 

10 177777 173024 CMP 8-1, 2SHR REFERENCE HARDWARE SWITCH REGISTER 

zt nas - 2 
2313 005760 Beebe 61S CMP (SP)+. (SP)4+ ADJUST STACK 
2314 Qos 7b¢ 012767 OO00176 173010 60% MOV eSWREG. SHR “POINT TO SOFTWARE SWITCH REG 
2315 012637 OO0004 62$: MOV (SP)+, 984 “RESTORE VECTORS 
231 Boer 012637 OO0006 MOV (SP)+' 386 
2317 006000 0e2737 000176 001000 CMP #SuREG, JSSWR 

Sis Bene Boy Romy 
2320 eat es 001124 64S CLRB § 3SPRGFLC ; L 
2321 006020 105037 OOllel CLR8  asITCNT “CLEAR ITERATION COUNT 
2322 O06004 105037 OOllee CLRB  aaTSTNUM :SET TEST 8 O 
2323 Soe 105037 001123 CLRB  @sERFLG “CLEAR ERROR FLAG 
2304 105067 173070 CLRB  ASFLG CLEAR ASK FLAG 
2305 006040 012737 000006 oc0004 MOV SERRVEC+2, S#ERRVEC 
2 0060% 012737 O00002 O00006 MOV BRTI, DERRVEC+2 ;CHECK IF LP’ IS AVAILABLE 
Fl 0050S4 001264 2s: CLR 28 INQUF 
2328 005060 001374 TYPE, CRLF 
2329 006064 000004 013330 TYPE, M. NAM -TYPE TITLE 
2330 006070 OOO0004 013376 TYPE, I.REG "ASK USER TO TYPE CONT BASE ADRS 
2331 006074 004767 175374 JSR PC, . INPUT GET USER INPUT 
2332 006100 OO4767 175154 4S: JSR PC’ CNVTRO ‘CONVERT ASCII TO OCTAL 
2333 O06104 013737 O01116 O01010 MOV as0CTALO, asTMBASE ‘SET NEW ADORESS 
oon 006112 013705 O01010 S$: MOV as TMBASE | RS 

2336 “ROUTINE TO CHECK IF CONTROLLER (RH11) IS AVAILAABLE 
2337 006116 000261 SEC -SET 'C’ IN PSH 
2338 006120 005715 TST (RS) “BRANCH IF CONTROLLER AVAIL 
2339 O06le2 103003 BCC 6$ 
2340 O0612e4% 000004 013715 TYPE , E.NCON 
2341 006130 000675 BR INIT 
2342 006132 012737 003650 OO0004 6S: MOV BSERRTRP, J8ERRVEC -SET ERROR TRAP VECTOR 



. 105 
OZTUG-B TMO2/TE16 DRIVE FUNCTION TIMER MACY11 30(1046) 1S-JUL-77 12:55 PAGE 59 SEQ 0059 
OZTUGB.P11  1S-JUL-77 12:S2 PROGRAM INITIALIZATION 

2343 -ROUTINE TO GET TMO2 DRIVES USER DESIRES. TO TEST 
oat 006140 105037 001123 ORIVES: CLR SHERFLG al CLEAR ERROR FLAG NOT TO 

Sa2 neat iso ceent MOV a RO” if ere erent 3: PE DICATES 
2347 l 1 1S: CLR (RL )4+ “THAT A BRIVE 15 NOT TO BE 
srg 1 DEC RO TESTED 

i 1 BNE 1$ 

st oe ibe oer eens Tore Bee INPUT GET USER INPUT 
Sao) ae 158 nee Aarped MOV SINBUF RO 
2353 006176 122710 000101 CMPB «8A, (RO) -AN °A’ SPECIFIES ALL 
2354 Sopeve 001013 BNE 3s ‘DRIVES TO BE TESTED 
2355 110667 172714 MOVB SP. PRGFLG -SET FLAG TO IND ALL DRIVES 
2358 906219 12701 001154 MOV #ORVTBL RI ; HARK ALL L DRIVES TO BE TESTED 
235 14 012700 OcO004 MOV #4.RC =|’ ICATES THAT A DRIVE 
2358 0062020 012721 177777 2s: MOV a-1, (R1)+ if TO ne TESTED 
2359 24 005300 DEC RO 
Real 8 374 BNE 2s 
eve] 17 BR CHKDRV GO CHECK DRIVE AVAILABILITY 

2363 -GET USER SELECTED DRIVES AND MARK EACH DRIVE SELECTED TO BE TESTED 
33d p06e3? 432710 000015 3s: CMPB ss BCR, (RO) 

1414 BEQ SrRORY 
2366 006040 121027 000054 CMPB OO s«(RO),#, CHECK IF *COMMA’ 
2367 006044 00100! BNE 4§ 
2368 O060% 105720 TSTB (RD) + -STEP PTR PAST ’COMMA’ 
2369 O0062S0 112001 4g: MOVB  (RO)+,R1 
2370 006262 O4e701 177770 BIC $177770,R1 
2371 006256 112761 177777 OO1ISH MOVB 8-1, DRVTBL(R1) 
2372 O0b2b4 00024 NOP 
e373 006265 000761 BR 3S 

ga75 ASCERTAIN THAT DRIVES (TMO2’S) SPECIFIED ARE AVAILABLE 
376 006270 o0sc00 CHKDRV: CLR RO :A O/-1 INDICATES THAT THE 

2377 O06272 105760 001154 1S: TSTB DRVTBL(RO) *DRIVE IS NOT/IS TO BE TESTED 
2378 006276 001005 BNE 3$ 

Be ae + he 8 122700 000010 CMPB Osa. , RO 
2381 006306 001371 BNE 1$ 
2382 (05310 00042! BR 4§ 
2383 O0b31¢ 110037 001004 3S: MOVB ——- RO, J8ORVNUM 
2384 006316 004737 005116 JSR PC; aaDRVAVA CHECK IF AVAILABLE 
2385 006322 102366 BVC 2s -°V? BIT SET INDICATES NOT AVAIL 
53% Doo ied 000004 013762 TYPE ,E. NDRV 

116037 001132 oO14014 MOVE’  DIGTAB(ROD) , ase .NAVA -SET DRIVE 8 IN MESSAGE 
2388 006336 OO00004 014014 TYPE, E.NavA 
2389 006342 110637 001123 mova’ SSERFLG ;SET "ERROR’ FLAG 
5300 Boose 405060 001154 CLRB BRB CRBS MARK DRIVE UNAVAILABLE 

1 BR 2s CHECK NEXT ORIVE 
2392 006354 105737 001123 4g: TSTB  S8ERFLG GO GET SLAVES IF NO ERROR 
2393 006360 001403 BEQ SLAVES 
23% 006362 105737 001124 TSTB  38PRGFLG ASK USER TO RETYPE DRIVES IF 
es 006365 O01654 BEQ DRIVES ALL’ NOT SPECIFIED 

2397 -ROUTINE TO GET SLAVES (TE16’S) USER DESIRES TO TEST 
2398 006370 105037 001123 SLAVES: CLRB @sERFLG ;CLEAR ’ERROR’ FLAG 
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FUNCTION TIMER MACY11 
1S-JUL-77 12:5Se 

012701 

st
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R 8 ON
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R 8 
Ba
RO
Ne
 

Pe
aN
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Bae
 

re
s 

001164 
000040 

001124 

000015 

ooo0s4 

177770 

177777 

001164 
001154 

000010 
000010 

013Se4 

JO5 
30(1046) 1S-JUL-77 12:5S PAGE 60 

PROGRAM INITIALIZATION 

mere Shee 
1S: CLR yee afte 2 SP AVE NOT TO BE 

DEC RO 
BNE 1$ 
CLR RO -RO = ORIVE_# FOR S 

#SLVTBL RI ;RL POINTS 10 ORIVE'S SLAVE 
2s: TSTB —s DRVTBL(RO) if ORI ve 1S 10 Be BE TESTED 

BNE 4§ 10 4 
3S: ADO 82. ,R1 :STEP SLAVE PTR te NEXT DRIVE'S 

INC RO ii S ANO INCREMENT DRIVE 8 
CMPB 8 s«#8. , RO “CHECK ALL DRIVES 
BNE 2s AND WHEN ALL DRIVES CHECKED 
BR CHKSLV GO CHECK SLAVE AVAILABILITY 

4g: TSTB  98PRGFLG BRANCH IF USER SELECTED ALL 
BNE cs : DRIVES 
MOVB RO GET DRIVE 8 
MOVB DIGTAB(RO),aal.ORV ; PREPARE USER ACTION MESSAGE 
TYPE, I.SLVS 
JSR PC, .I ;GET USER INPUT 
MOV sINBUF R3 -SET PTR TO USER INPUT 
CMPB «8A, (RO) ; BRANCH IF USER DOES NOT WANT 
BNE 7$ -"ALL’ SLAVES 
MOVB = SP, a#PRGFLG >SET ’ALL’ INDICATOR 

cs: MOV eS(VTBL,RI *MARK ALL SLAVES FOR ALL 
MOV #32. ,RO ‘DRIVES AS TO BE TESTED 

6S: MOV e-1, tR1)+ 
DEC RO 
BNE 6$ 
TSTB  @&8PRGFLG ;BRANCH IF ALL WAS SELECTED 
BNE CHKSLV 

7S: CMPB ss &CR, (R33) ;GET USER SELECTED SLAVES FOR 
BEQ 3$ : DRIVE 
CMPBs«(R3), 8”, >STEP PTR PAST COMMA’ 
BNE 8S 
TSTB —s_ (R33) + 

gS: MOVE — (R3) +, RY ;AND MARK SELECED SLAVE 
BIC $177770,R4 -AS TO BE TESTED 
ADD R1.RY 
move = a1, (R4) 

7$ 

-ASCERTAIN THAT SLAVES (TE16'S) SELECTED ARE AVAILABLE 
QHKSLV: CLR RO ;RO WILL CONTAIN THE DRIVE # 

CLR Rl "AND R1 THE SLAVE 8 
MOV #SLVTBL , R2 >SET PTR TO SLAVE TABLE 

1S: TSTB - ORVTBL(RO) “BRANCH IF DRIVE SELECTED 
BNE 3S 8 AVAILABLE F 

2s: INC RO “INCREMENT DRIVE # 
ADD #8. ,R2 “STEP SLAVE PTR 10 NEXT DRIVE’S 
CMP 88.,RO SLAVES. BRANCH TO 1$ IF NOT ALL 
BNE 1s ‘DRIVES CHECKED OTHERWISE EXIT 

SE@ 0060 



KOS 
OZTUG-B TMO2/TE16 DRIVE FUNCTION TIMER MACY11 30(1046) 1S5-JUL-77 12:55 PAGE 61 SEQ 0061 
OZTUGB.P1!  15-JUL-77 12:52 PROGRAM INITIALIZATION 

2455 006630 005001 38: CLR R1 sSET S SLAVE § 0 
eee 006632 105712 4S: TSTB ss (R) Re HIF OR ORI vE" S SLAVE IS SEL- 

Sie, Goes! Baile cs: im Ri Fee SPENT OL 
2459 006640 O0S202 INC Re :STEP PTR re NEXT ‘CLAVE 
gi60 Bobbie 1 000010 CMP #6. ,R1 ; G0 TO 4$ IF ALL SLAVES NOT 

1 1371 BNE 4g : CHECKED 
ae 006650 000760 BR 2s OTHERWISE GO TO 2$ ABOVE 

4 006652 110037 001004 6S: MOVB = RO, 8ORVNUM ;PASS DRIVE & SLAVE 8 

Se pees Gai; ml rer BUSTER oF 
Ma Betas Me yer Oe ER eT on RETURN IND- 
2468 006670 116037 001132 014004 MOVB  DIGTAB(RO),a#&.ORV -ICATES ERROR. ON OREPARE ERROR 

9 006576 116137 001132 014014 MOVE - DIGTAB(RI), a"—.NAVA : MESSAGE 
2470 006704 OO0004 013776 TYPE ,E.NSLV 
gi7y 710 } 001123 MOVE SP. aNERFLG >SET ERROR INDICATOR 

714 105012 CLRB (R2) “CLEAR SLAVE TABLE ENTRY 
ei73 006716 000747 BR cs -GET NEXT SLAVE 

2475 006720 105737 001123 7S: TSTB = ARERFLG BRANCH IF NO ERROR 
2476 006724 001403 BEQ 100$ 
2477 006726 105737 001124 TSTB  @&#PRGFLG sBRANCH IF NOT ALL’ 
2478 006732 OO016I6 BEQ SLAVES “ASK USER TO RETYPE SLAVES 
Ente 006734 012737 003650 OO0004 1008: MOV #ERRTRP, aHERRVEC 

e181 -SCAN DIVE AND SLAVE TABLE FOR DRIVE/SLAVE COMBINATION TO TEST 
B2 006742 105037 001004 CLRB = @#ORVNUM ;SET DRIVE AND SLAVE & 0 

2483 006746 105037 00100S CLRB @8SLVNUM 
a4 906 752 012737 001164 001006 MOV SSLVTBL, J8SLVPTR -SET PTR TO SLAVE TABLE 

ev85 760 105037 001125 CLRB @8UNTFND ‘CLEAR ’UNIT FOUND’ INO. 

2487 006764 113700 001004 BEGIN: MOVB  @#DRVNUM,RO “GET DRIVE 8 
2488 006770 113701 001005 MOVB  @#SLVNUM/R1 “AND SLAVE # 



OZTUG-B TMO2/TE16 DRIVE FUNCTION TIMER 
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a 
93 
4 

249s 
4 
e4 
e498 
2499 
2S00 
e501 

2$03 
eso 
2.05 
2506 
2507 
e508 
2509 

006774 

an
ae
s 
a
e
 

BB ef 
013702 

110637 
110037 

001006 
001154 

000010 

000010 

012732 

000010 

MACY 11 30 
PROGRAM 

18: 

es: 

3s: 

4§: 

(1046) 
NITIALIZA 

LOS 
eeu?” 12:55 PAGE be 

JeSLVPTR, R2 :GET SLAVE PTR 
ger) :BRANCH IF DRIVE AVAIL TO TEST 

1 CLEAR SLAVE 8 
#8. ,R2 “AND STEP PTR TO NEXT DRIVE’S 
RO ‘SLAVES AND I NT ORIVE & 
#8. ,RO tEXIT TEST IF ALL DRIVES 
1$ ‘CHECKED OTHERWISE CONTINUE 
J8END SCAN FOR NEXT *UNIT’ 

(R2) BRANCH IF SLAVE ON DRIVE IS 
4s AVAILABLE THERWISE STEP 
R2 ;PTR TO NEXT SLAVE 
RI INCREMENT SLAVE § 
#9. ,R1 "UNTIL ALL SLAVES CHECKED 
3S "WHEN ALL SLAVES CHECKED 
Rl SET SLAVE 8 0 
28 AND CONTINUE SCAN 

SP, J#UNTFND INDICATE THAT A ’UNIT’ IS FOUND 
RO’ a#DRVNUM “SET DRIVE 3 

SEQ 0062 



MOS 
OZTUG-8 TMO2/TE16 DRIVE FUNCTION TIMER MACY11 30(1046) 1S-JUL-77 12:55 PAGE 63 SEQ 0063 
O2TUGB.P11  15-JUL-77 12:52 PROGRAM INITIALIZATION 

10 907062 410137 001005 MOVB = R1,08SLVNUM -SET SLAVE 8 
oil 10237 001006 MOV R2,J8SLVPTR “SAVE SLAVE PTR 

13 ere rite 001130 cE: 1STB ; i 

Is 00000! 172022 Bite #1 ,ASFLG 

2517 007106 105037 001124 CLRB = @8PRGFLG CLEAR PROGRAM INDICATOR 
aig bor He p04 01.3964 TYPE, 1. SKEW USER Selt Ue WANTS To RUN SKEW TESTS 

JSR . INPUT 
2520 007122 O1 001264 MOV SINBUF RS - GET 
srk O71 e ise? 000060 CMPB #0, (R3) : BRANCH tr ’NO’ (0) 

1 I BEQ 
2523 007134 122713 000061 CMPBsa#”1, (R3) sCHECK IF 'YES’ (1) 
goed 007140 001354 BNE S$ “NEITHER SO ASK AGAIN 

OO7142 111337 001124 MOVB  (R3),a8PRGFLG ;SET INDICATOR 
gocb 007146 000420 BR 7§ 

2SeB 0071SO 105037 001127 6S: a LG CLEAR NR2 INDICATOR 
goes 007154 g00004 013625 TYPE, I.NRZ ASK USER IF DRIVE ’NRZ’ ONLY 

30 007160 767 (174310 JSR PC, . INPUT 5GET USER INPUT 
1g4 0 1264 MOV aTKBUF , R3 - GET 
170 vere cee #0, (R3) : BRANCH IF "NO’ (0) 

25394 007176 122713 000061 CMPB a8", (RD ;CHECK IF ’YES’ (1) 
001 36s 6$ ASK AGAIN IE NEITHER 

pi 111 001127 75 MOVB (R3),@8NRZFLG ;SET INDICATOR 

2539 007210 052737 000100 177560 TYPHOR: BIS #100, a8TKS ;SET KEYBOARD IE BIT 
grid pa7ele 4344 TYPE ,L.HORI 

4 it tise piNege MOVE «CDIGTAG(ES) oeL SCY TN SLAVE. 8 S Bee ey Bue Bien Re ISL BF EMEstoomme ree 
4 01 000026 BIi sc or iRe) 

2545 0072S2 001403 BEQ 1S 
2545 007254 112737 O14S41 MOVB «87, 38L. CHAN SET 7 CHANNEL 
go4 bO0004 014457 1S: TYPE ,L.HDR2’ 

4g 00 ? 176302 JSR PC SNPT GO PRINT SERIAL NUMBER 
2s 000004 014560 TYPE ,L.HDR3 
g550 por e76 12737 007336 001002 MOV #TSTOO] ,asSCPADR -SET SCOPE’ ADORESS FOR FIRST TEST 

Sl 7 theta MOV RS_RO 
°552 007306 062700 000006 ADD sFC RO RO CONTAINS ADDRESS OF FC REG 

ae Bais a aa, y 314 1 oooole ROD 1 Rl CONTAINS ADORESS OF DS REG 
2555 00 012703 Oo4444 MOV STIMER, R3 “SET JUMP ADDRESS TO TIMER 

? 1057 7 001124 TSTB = ABPRGFLG ‘BRANCH IF NOT SKEW TESTS 
? i BEQ TSTOO! 
? 000137 012764 IMP JeSKEWTST 
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112737 
004767 
005215 
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04444 

175624 
175066 

oooo0e 
175764 
007446 
174710 

00003e 

004444 

175546 

175010 

000003 
175706 

040000 

001122 

001122 

START OF TESTS 

;TEST O01 - SET hr Te FROM BOT pers 
THIS TEST WILL MEASURE ACCELERATION DELAY REQUIRED TO 

IPE Deh Srbe SEP ORE START RE TS HRendeHE Bat 
: THIS TEST MEASURES TIME FROM ’GO’=1 TO ’ACCL’=0. 
4ST001: 4OVB. ss. 81.98 TSTNUM -SET TEST 

MOV #1$,R2 SET RETURN PC FROM TIMER 
JSR PC *REWINO “REWIND SLAVE 
BVS 99¢° “BRANCH IF ERROR ON REWIND 
J PC WRIT 390 OST WRITE COMMAND 
J5R PC’ TIMON 
INC (RS) -SET °GO’ BIT 

1S: TST TC(RS) BRANCH WHEN ’ACCL’=0 

IMP TIMER(R3) GO TO TIMER & RETURN VIA Re 

2s: JSR PC WAITRDY :WAIT FOR COMMAND TO FINISH 
BVS 99$ “BRANCH IF ERR 
JSR PC TIMOK GO CHECK Tite 
BR 106s 

99S: HLT 
100$: SCOPE 

;TEST O02 - WRITE START 
“THIS TST MEASURES TIME FROM ’GO’=1 TO ’ACCL’=0. 
tSTOO2: MOVB = #2, a# TSTNUM -SET TEST # 2 

JSR PC’ WRITE ‘INITIATE WRITE COMMAND 
MOV #1$ Re :SET RETURN PC FROM TIMER 
JSR PC TIMON 
INC (RS) ;SET GO’ BIT 

1S: TST TCCRS) sBRANCH WHEN ’ACCL’=0 

JMP TIMER(R3) GO TO TIMER 8 RETURN VIA R2 

2s: JSR PC, WAITRDY ;WAIT FOR READY 
BVS 99$ “BRANCH IF ERROR 
JSR PC TIMOK -GO CHECK TIME RECORDED 
BR 100s “EXIT VIA SCOPE 

995: HLT REPORT ERROR 
100$: SCOPE 

;TEST OO3- WRITE SHUTDOWN 
“THIS TEST MEASURES TIME FROM ’FC REG’=0 TO SHON 
tSTO003: MOVB 83, 38 TSTNUM ;SET TEST# 

JSR PC’ WRITE ; INITIATE “iarre COMMAND 
INC (RS) *SET GO’ BIT 

1S: TSI (RO) ;BRANCH WHEN WRITING FINISHED 

BIT ERR, (R1) ;MONITOR ERROR BIT 
BNE 995 

SEQ 0064 
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OZTUG-B TMO2/TE16 DRI FUNCTION TIMER macy 1 301046) 1S-JUL-77 12:55 PAGE 6S CE@ 0065 
OZTUGB.P11 15-JUL-7? 12:52 START OF TESTS 

e615 007S26 000772 BR 1S 

bl? 007530 > 4 2s: ; TTHON 1 

sig Rasa ROR aou Bernd TERN een Pc FROM TIMER 
2620 007536 032711 o00d20 3s: BIT eSOWN, (R1) ‘BRANCH WHEN DS <SDMN SETS 
2be1 007542 001002 BNE 4§ 
ghee 007544 000163 OO4444 JNP TIMER(R3) GO TO TIMER & RETURN VIA R2 

2624 007550 004767 175456 4g: ISR PC, WAITRDY -WAIT FOR READY 

spe See 004767 174720 JSR PC, TIMOK GO CHECK TIME RECORDED 
2627 007562 OO0040!1 BR 100s 
2628 007564 104400 99S: HLT REPORT ERROR 
2629 007566 104000 100$: SCOPE 

2631 TEST O04 - WRITE SETTLEDOWN 
Ob3e “THIS TEST MERSURES TIME FROM ’SWON’=1 TO ’SWDN’=D. 
2633 007570 112737 OO0004 001122  TOO4: MOVB  #4,aaTSTNUM 
2634 007576 175616 ISR Pe’ WRITE 
2635 007602 005215 INC (RS) -SET °GO’ BIT 

sp 007604 005710 1S: TST (RO) BRANCH WHEN WRITING FINISHED 
2638 001404 BEQ 2s 
2639 007610 032711 oO40000 B11 SERR, (R1) -CHECK ERROR BIT 
2640 007614 O010c6 ONE 995 
ebHl 007616 000772 BR is 

43 007620 032711 000020 2s: BIT SSDWN, (R1) sWAIT FOR ASSERTION OF ’SDWN’ 
44 007604 O01 BNE 3 

2645 007625 032711 O40000 BIT BERR, (RL) :MONITOR ERROR BIT 
264 007632 001017 BNE 995 
obH7 007634 000771 BR 2s 

2649 007636 3S: 
2650 00762 OO4767 174512 ISR PC, TIMON TURN TIMER ON 
2651 O07642 010702 MOV PC’ Re SET RETURN PC FROM TIMER 
26S2 007644 032711 o00de0 BIT 8SOWN, (R1) “BRANCH WHEN SWON CLEARS 
2653 007650 00/402 BEQ cs 
gb54 007652 000163 OO4444 JNP TIMER(R3) GO TO TIMER & RETURN VIA R2 

2656 007656 O04767 175350 cs: ISR PC WAITROY sWAIT FOR READY 
2657 O07bbe 102403 BVS 99$ 
2658 007654 004767 174612 JSR PC. TIMOK 
2659 007670 OOO40! BR 100s 

2661 007672 104400 99$: HLT 
2662 007674 104000 i00$: SCOPE 

zeb4 -TEST 00S - READ FROM BOT 
Zak S “THIS TEST MEASURES TIME FROM 'GO’=1 TO ’ACCL’=0. 
ebb, 00776 112737 OO000S 001122 {STOOS: MOVB 85, a8TSTNUM sSET TEST 85 
266.’ 007704 004767 175426 JSR PC’ . REWIND REWIND SLAVE 
2668 007710 l0e422 BVS 998° “BRANCH IF ERROR ON REWIND 
2669 007712 O04767 175520 JSR PC READ 
2670 007716 012702 007730 MOV 1$,R2 -SET RETURN PC FROM TIMER 



CO6 
De Tue 8, mde /TE 16 ORI F TION TIMER ORE) POC Rte) 1S-JUL-77 12:55 PAGE 66 SEQ 0066 

2671 007722 OON767 174426 ISR PC TIMON ; TURN TIMER ON 
eb 007726 005215 INC (RS) “SET 'GO’ BIT 

2674 007730 005765 000032 1S: TST TC(RS) ;BRANCH WHEN 'ACCL’ RESETS 
75 0077s 1 BPL 2s 

eb7b 007736 Brats OO444Yy IMP TIMER(R3) -GO TO TIMER & RETURN VIA Re 

Fa 004767 175264 2s: JSR PC WAITRDY ;WAIT FOR READY 
ob ree ats BVS 99$ "BRANCH IF ERROR 
2680 pg77so 004767 174526 ISR PC TIMOK *CHECK RECORDED TIME 
obs! 000401 BR 100s 

2683 007755 104400 99S: HLT 
2684 007760 104000 100$: SCOPE 

26% ; TEST 006 - READ START 
2687 “THIS TEST MEASURES TIME FROM °GO’=1 TO ’ACCL’=0. 
ob88 007768 112737 000006 001122 {TSTO0s: MOVB  86,a8TSTNUM -SET TEST 86 

767 175516 JSR PC' WRT. BK ;WRITE A RECORD & BACK SPACE 

BE Gerre AOS jrexn ae 
seus Br ooos Rr ooBe Aaois MOV Ath ;SET RETURN PC FROM TIMER 

3 910005 77 174342 JSR PC. TIMON TURN TIMER ON 
eal 1001 1S INC (RS) “SET 'GO’ BIT 

26% O10014 005765 000032 1S: TST TC(RS) ;BRANCH WHEN ’ACCL’ RESETS 
2697 010000 100002 BPL 2s 
oe 010022 000163 OO4444 IMP TIMER(R3) ;GO TO TIMER & RETURN VIA Re 

2700 01002 004767 175200 2 JSR PC WAITRDY 
2701 O10032 10ce403 BVS 99¢ 
2702 O10034 OON767 174442 JSR PC. TIMOK 
2703 010040 00040! BR 100s 

010042 104400 99S: HLT 
010044 104000 100$: SCOPE 

2708 ; TEST 007 - READ SHUTDOWN 
2709 “THIS TEST ME S TIME FROM 'FC REG’=FRAME COUNT TO 'SWDN’=1. 
2710 O100%6 112737 900007 001122 ‘tSTOO7: MOVB  87,a8TSTNUM -SET TEST 87 
2711 O100SY 004767 175432 JSR PC’ WRT. BK “WRITE A RECORD 8& BACK SPACE 
2712 010060 102430 BVS 99¢ *BRANCH IF ERROR 
2713 010062 004767 175350 JSR PC READ 
grid 010066 005215 INC (RS) sSET °GO’ BIT 

2716 010070 022710 OO0400 1S: CMP 8-FRNCNT, (RO) ;WAIT FOR FRAME COUNT TO 
2717 O10074 OO14O4 BEQ 2s = 8 OF FRAMES WRITTEN 
2718 010076 032711 o40000 BIT BERR, (R1) -MONITOR ERROR BIT 
2719 010102 001017 BNE 99S 
e7e0 010104 000771 BR 1s 

2722 010106 2s: 
2723 010106 004767 174242 JSR PC, TIMON TURN TIMER ON 
gree 910118 10702 MOV PC’ Re “SET RETURN PC FROM TIMER 

10114 711 oo000e0 BIT sSOWN, (RL) ‘BRANCH WHEN SDWN SETS 
272% 010120 o0100e BNE 38 
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15-JUL-77 12:S2 OF TESTS 

010122 000163 OOY444 Jeep TIMER(R3) -GO TO TIMER & RETURN VIA R2 

0101 767 175100 3S: JSR PC WAITRDY 
101 BVS 99¢ 
101 7? 174342 ISR PC. TIMOK 

010140 000401 BR 100s 

010142 104400 995: HLT REPORT ERROR 
010144 104000 100$: SCOPE 

CHO ERCURES Tine Ft i TERE T MEASURES TIME FROM ’SWON’=1 TO ’SWON’=0. 
0101% 112737 000010 oO1122 tsSTOlO: MOVB  810,a8TSTNUM -SET TEST #10 
010154 0: 010232 MOV 84S Re SET RETURN PC FROM TIMER 
619160 pare? 175326 JSR PC WRT. BK ;WRITE A RECORD & BACK SPACE 
10164 102436 BVS os 

010165 O04767 175244 JSR PC READ 
010172 o0S21S INC (RS) ;SET 'GO’ BIT 

910174 10S711 1S: TSTB (R11) sWAIT FOR READY 
10176 1 BMI 2s BRANCH WHEN SET 

010000 032711 o40000 BIT SERR, (Ri) “CHECK ERROR BIT 
O10204 001026 BNE 995 
010206 000772 BR it} 

010210 032711 oo00G20 2s: BIT 8SOWN, (R1) ;WAIT FOR ASSERTION OF ’SDWN’ 
O1gei4 001004 BNE 3$ 
10216 032711 o40000 BIT BERR, (R1) ;MONITOR ERROR BIT 

010222 001017 BNE 99S 
010e24 000771 BR 2s 

010226 3S: 
010226 904767 174122 JSR PC, TIMON - TURN TIMER ON 
010232 000012 4s: BIT SSOWN, DS(RS) WAIT FOR NEGATION OF SDWN 
010e40 O01402 BEQ css 
010242 000163 oO4444 JMP TIMER(R3) :GO TO TIMER & RETURN VIA Re 

0102%% 004767 174760 cs: ISR PC WAITRDY 
010eS2 102403 BVS 99$ 
0102S4 004767 174222 JSR PC TIMOK 
0102060 O0040! BR 100s 

010262 104400 99§: HLT 
010264 104000 100$: SCOPE 

;TEST O11-READ REVERSE STAR 
“THIS TEST MERSURES TIME PROM 'G0’=1 TO ’RCCL’=0. 

010266 112737 000011 OOll22 tSTOl1: MOVE ail, oaTSTNUN 
010274 Ole702 010332 MOV -SET RETURN PC FROM TIMER 
919300 767 175114 JSR PC SRO TE “WRITE A RECORD 

1 15 INC (RS) *SET 'GO’ BIT 
010306 004767 174720 JSR Pe WAITRDY 
010312 i0e4%22 BVS 996 
010314 OO47E7 174420 JSR PC, DELAY ;WAIT FOR TAPE MOTION TO STOP 
010320 004767 175130 JSR PC’ REVRD 

SEQ 0067 
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15-JUL-77 12:52 T OF TEST 

004767 174024 JSR PC. TIMON  FURN TIMER ON 
005215 INC (RS) “SET 'GO’ BIT 

ORES 000032 1S TST TC(RS) BRANCH WHEN ’ACCL’ = 0 

000163 OO4s44 JMP TIMER(R3) GO TO TIMER & RETURN VIA Re 

004767 174662 2s: ISR PC WAITRDY 
102403 BVS 9st “BRANCH IF ERROR 
004767 174124 ISR PC TIMOK 
000401 BR 100s 

104400 99g: HLT 
104000 100$: SCOPE 

; TEST 012-READ REVERSE SHUTDOWN 
“THIS TEST MERSURES TIME FROM °FC REG’ = FRAME COUNT TO ’SOWN’=1. 

112737 000012 tSTOle: MOVB 812, a8 TSTNUM 
Ole702 O1044e MOV #3$ Re -SET RETURN PC FROM TIMER 
004767 175016 JSR PC WRITE “WRITE A RECORD 
Sosels INC (RS) -SET °GO’ BIT 
004 174622 JSR PC_WAITRDY 
102427 BVS 99 
004767 175036 JSR PC REVRD 
005215 INC (RS) -SET 'GO’ BIT 

022710 ojc0400 1S: CMP 8-FRNCNT, (RO) BRANCH WHEN FRAME COUNT 
001404 BEQ 2s = § OF RECORD WRITTEN 
032711 o40000 BIT SERR, (R1) ‘MONITOR ERROR BIT IN ’DS’ REG 
001016 BNE 995 
00077 1 BR is 

es: 
004767 173712 JSR PC. TIMON “TURN TIMER ON 
032711 o00020 3S: BIT aSOWN, (R1) *BRANCH WHEN SDWN SETS 
001002 BNE 4§ 
000163 OO4444 JMP TIMER(R3) :GO TO TIMER & RETURN VIA Re 

004767 174552 4g: ISR PC ,WAITRDY -WAIT FOR READY 

004767 174014 JSR PC. TIMOK 
000401 BR 100$ 

104400 995: HLT 
104000 100$: SCOPE 

TEST 013-READ REVERSE SETTLEDOWN 
“THIS TEST MERSURES TIME FROM 'SDWN’=1 TO ’SOWN’=0. 

112737 000013 TSTO13: MOVB  —«- 813, a8 TSTNUM 
012702 O10S66 MOV 84S Re SET RETURN PC FROM TIMER 
004767 174706 JSR PC WRITE ‘WRITE A RECORD 

15 INC (RS) “SET 'GO’ BIT 
004767 174512 JSR PC WAITROY 
10243S BVS 99¢ 
004767 174726 JSR PC REVRD 
005215 INC (RS) -SET ‘GO’ BIT 

SEQ 0068 
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174512 

OZTUGS.P11 © 15-JUL-77 i 

eed 010530 105711 
nies 100404 

as HES foe 
eBYS 
B46 O10544 032711 
B47 010680 O01004 

see RES Bot 1 00077 1 
ORS 1 
eobe D102 

4 Bldees | boertt 
R55 010572 O0140e 
2856 010574 000163 
2858 010600 004767 
2859 O10604 102403 
2860 010606 004767 
2861 010612 000401 
oBGe 
2863 010614 104400 
2664 010616 104000 
2°65 
O86? 010620 
e68 010620 004767 

2 533 Bibese I 
2871 010630 104400 
2272 10632 000772 
2873 010634 
2374 
2875 
2876 
2877 O10694 112737 
2878 010642 Ole702 
2879 010646 004767 
2880 010652 005215 
2881 010654 004767 
2632 010660 102420 
See4 O10662 00767 
27S O10665 004767 
& 3% 010672 c0se15 
Ong? 
oF 38 010674 O0S765 
2639 010700 100002 
ees 010702 000163 
Bese 910705 O0N767 
eps Ol071e 10e403 
28% 010714 004767 

0011e2 

START OF TESTS 

18: TSTB 
BMI 
IT 

BR 

es: BIT 
BNE 
BIT 
BNE 
BR 

3s: 
JSR 

4§: BIT 
BEQ 
JMP 

cs: JSR 
BVS 
JSR 
BR 

995: HLT 
100$: SCOPE 

jREWINO DRIVE 

; JSR 
8VS 
BYC 

99s: HLT 
BR 

100S: 

FOG 
1S-JUL-77 12:55 PAGE 69 

(R1) 
2s 
BERR, (RI) 

1§ 

SSDHN, (R1) 

ar (R1) 

PC, TIMON 
aS0un, (RL) 

Finer Ra) 

PC, WAITRDY 
99¢ 
PC, TIMOK 
100s 

;BRANCH WHEN 
;READY SETS 

; TURN TIMER ON 
“BRANCH WHEN SWON = 0 

GO TO TIMER & RETURN VIA R2 

WAIT FOR READY 

;REWIND SLAVE 
BRANCH IF ERROR ON REWIND 

;TEST OL4Y-TURN AROUND DELAY (FORWARD-REVERSE ) 
“THIS TEST MEASURES TIME FROM 'GO’=1 (READ REVERSE) TO ’ACCL’=0 
tSTO14: MOVB 

MOV 

18: JSR 

#14, aetSTNun 
82S Re 
PC WRITE 
(RS) 

WAITRDY 

483
 

~ 
aR
 33 

=8
2a
 

i,
 

zw
 

Ww
 

;SET RETURN PC FROM TIMER 
sWRITE A RECORD 
SET 'GO’ BIT 

;READ THE RECORD (REVERSE) 
TURN TIMER ON 
SET ’GO’ BIT 

;WAIT FOR ’ACCL’ = 0 

;GO TO TIMER & RETURN VIA Re 

SEQ 0069 
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e895 010720 

010722 
010724 

2900 
200i 
ese 01072 
2903 010734 

2905 Ot se tes 
2907 ogre 8 Glee 
e910 
e911 010762 
2912 010766 
2913 
2914 910770 
e318 010774 
2916 011000 
2917 
e318 01100e 
e919 011006 
e320 011010 
2921 
es2ee 011014 
e3e3 011020 
e3se4 §=01102e 
2925 011026 
2926 
e927 911030 
escg 011032 
e929 
2330 
2931 O11034 
2932 Q110%e 
2933 911046 
e334 Q110Se 
e935 011054 
233% 011060 
e337 0110be 8 bs 
eH 011076 

ss gui Mll 
eo4 §=011104 
eos 
sai8 611110 

11114 
eo4e Ol1116 
ens Olilee 
2950 

000401 

104000 

00001S O01lee 
01100e 
A744S4 

174260 

174474 

174212 

1734S4 

000016 OO11e2 

GO6 
START OF TESTS 

BR 100$ 

99S: HLT 
100$: SCOPE 

;TEST O1S- TURN AROUND DELAY (REVERSE-FORWARD) 
1 (READ) TO ’ACCL’=0. “THIS TEST MEASURES TIME FROM ’GO’= 

+STO1S: MOVB STSTNUM Move oaae Re 
JSR PC WRITE 

a eee 
BVS Cr 
ISR PC REVRD 
INC (RS) 

JSR PC WAITRDY 
BVS 99$ 

1S: JSR PC, READ 
JSR PC’ TIMON 
INC (RS) 

2s: TST TC(RS) 
BPL 3$ 
IMP TIMER(R3) 

3S: JSR PC WAITRDY 

Fb a8 TIMOK 
BR 100s 

99$: HLT 
i00$: SCOPE 

-TEST O16-GAP SIZE (STOP HALF) 
tSTO16: MOVB 816, 38TSTNUM 

MOV $1$.Re 
JSR PC WRITE 

JOR (RO) raDy 
BVS 99 
JSR PC, DELAY 
ISR BC, RE VRO 
JSR PC’ TEMON 
INC (RS) 

1S: TST (RO) 
BNE 2$ 
JMP TIMER(R3) 

2S: JSR PC WAITRDY 
BVS 99¢ 
ISR PC. TIMOK 
BR 100$ 

1S-JUL-77 12:55 PAGE 70 

3SET RETURN PC FROM TIMER 
CORD 

8 
WAIT FOR READY 

;READ A RECORD IN THE 
;SET ’GO’ BIT 

:SET 'GO’ BIT 

;WAIT FOR ’ACCL’ = 0 

;GO TO TIMER & RETURN VIA Re 

;SET RETURN PC FROM TIMER 
WRITE A RECORD 
SET 'GO’ BIT 

;DELAY 350 MS 
; READ Re VERSE RECORD 
: TURN TIMER ON 
:SET 'GO’ BIT 

;WAIT FOR FRAME COUNT > 0 

;GO TO TIMER & RETURN VIA Re 

;WAIT FOR READY BIT TO SET 

;CHECK TIME 

SEQ 0070 
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DZTUG-B TMO2/TE16 DRIVE FUNCTION TIMER MACYI1 30(1 1S-JUL-77 12:55 PAGE 71 
OZTUGB.P11  15-JUL-77 12:52 START OF TE 

2951 011124 104400 HLT 
oie 011126 104000 100$: SCOPE 

2954 i TEST 7017 “GaP SIZE (START HALF) 
2955 011130 112737 000017 001122 ‘tSTO17: MOVE § 817, a8TSTNUM 
2956 011136 Ole70e 011210 MOV 81$'Re -SET RETURN PC FROM TIMER 
2957 011142 OON767 174252 ISR PC WRITE ; WRITE A RECORD 
2 39 O1114% O0S2l INC (RS) “SET 'GO’ BIT 
2953 011150 OO4767 174056 JSR PC WAITRDY ‘WAIT FOR READY 
2960 011154 102427 BVS 99¢ 
291 011156 OO4767 174272 ISR PC REVRD READ REVERSE THE RECORD 
2%2 Ollibe O0S21S INC (RS) ‘SET 'GO’ BIT 
293 O11164 OO4767 174042 JSR PC _WAITROY : WAIT FOR READY 
2964 011170 10e4e1 BVS 9gt “BRANCH ON ERROR 
2305 011172 004767 173542 JSR PC, DELAY WAIT FOR TAPE MOTION TO STOP 
2% 011176 OON767 174234 JSR PC’ READ "READ RECORD 
2%7 M11202 004767 173146 JSR PC’ TIMON TURN TIMER ON 
geod 011206 O0Se1S INC (RS) ‘SET GO’ BIT 

g370 911219 005710 1S: TST (RO) ;WAIT FOR FRAME COUNT > 0 
71 Q1lel2 ool10de BNE 2s 

e372 011214 000163 o04444 JMP TIMER(R3) -GO TO TIMER & RETURN VIA R2 

2374 011220 OON767 174006 2s: ISR PC WAITROY -WAIT FOR READY 
23975 0112-4 102403 BVS 99$ 
2976 Olleeh OO4767 173250 JSR PC TIMOK CHECK TIME 
e377 011232 OO0401 BR 100s 

5398 011234 104400 99S: HLT 
e380 011236 104000 100$: SCOPE 

e382 ;TEST O20- GAP SIZE (INTERRECORD) 
3383 “THIS TEST MEASURES TIME FROM ’GO’=1 TO ’FC REG’ 0. 

011240 112737 000020 o01122 tSTOe0: MOVB  8e0,a8TSTNUM 
2398S 0112% Ole70e 011330 MOV 81$ Re SET RETURN PC FROM TIMER 
ee 1 lose 76? 174142 JSR PC WRITE “WRITE A RECORD 

11256 1S INC (RS) “SET GO’ BIT 
2538 011260 OO4767 173746 JSR PC WAITROY “WAIT FOR READY 
2989 011264 100433 BVS 99¢ 
2990 1 126 004767 174126 JSR PC WRITE WRITE SECOND RECORD 
2991 611272 005215 INC (RS) “SET *GO! 
2992 011274 OU4767 173732 JSR PC WAITROY :WAIT FOR BOY 
2993 011300 102425 BVS 994 
sou D133 767 174146 JSR PC REVRO - READ REVERSE SECOND RECORD 

11306 1S INC (RS) ‘SET 'GO’ BIT 
23% 011310 004767 173716 JSR PC WAITROY ‘WAIT FOR READY 
Feel Biigis 17 BVS 994 

11316 77 174132 JSR PC, REVRO ;READ REVERSE FIRST RECORD 
ga38 011322 004767 173026 JSR PC’ TIMON “TURN TIMER ON 
3000 11326 00S21S INC (RS) ‘SET 'GO’ BIT 

3002 011330 005710 1S: TST (RO) -WAIT FOR FRAME COUNT > 0 
3003 011332 001002 BNE 2s 
3004 011334 000163 ocO4444 JMP TIMER(R3) :GO TO TIMER & RETURN VIA R2 

3006 011340 004767 173666 2s: JSR PC, WAITRDY -WAIT FOR READY 

SE@ 0071 



106 
OZTUG-8 TMO2/TE16 DRIVE FUNCTION TIMER MACY11 30(10%6) 1S5-JUL-77 12:55 PAGE 72 
O2TUGS.P11 1S-JUL-77 12:S2 START OF TESTS 

3007 O11344 102403 BVS 995 
3008 0113% oos76? 173130 ISR PC. TIMOK 
3003 0113S2 000401 BR 100s 

11 Q11954 1 : T Bi BE 18888 i. te 
3014 - TEST O21- GAP CONSISTANCY 
3015 ‘THIS TEST MEASURES TIME FROM 'GO’=1 TO ‘FC REG’ > O. 
3016 “THE TEST REMINDS THE TAPE WRITES 17 RECORDS WITH A DELAY FROM 1-16 MS 
3017 > BETWEEN EACH WRITE COMMAND. AFTER THE 17. RECORDS ARE WRITTTEN THE 
3018 PROGRAM RE Pinay ine 16 RECORDS . AT THIS POINT POINT THE TAPE TAPE IS STOPPED BE- 

S23 Te Ie ee fae I ME Se TTEN re ores T0 tS »0 yee TOR ee 
a 3 bBn RECORD 7" 16 RECORDS HAVE BE eee re THE TIME IS VER- 
3022 IFIED FOR EACH READ ATER ALL RECORD TIMES 4 VERIFIED THEY ARE AVER- 
3023 "AGED AND PLACED IN THE 'ATIMTBL’ (BY SCOPE). THE ABOVE PROCESS IS RE- 
3004 “PEATED FOR EACH ITERATION. 

302 011360 112737 000021 001122 TSTO21: MOVB #821,38TSTNUM 
3027 011366 012702 0115°4 MOV 84S) Re 1 RETURN P PC FROM TIMER 
3028 011372 004767 173740 JSR PC! REWIND i REUI 
3029 011376 102530 BVS 99$ “BRANCH IF ERROR ON REWIND 
3030 011400 7? 167510 CLR DELTIM ; CLEAR VARIABLE DELAY TIME 
3031 OL1so4 12700 21 MOV #17... RO -SET & OF RECORDS TO WRITE 
3032 O11410 004767 174004 1S: JSR PC WRITE ‘WRITE 17. REC 
3033 011414 OOSe2l1S INC (RS) “SET ‘GO’ BIT 
3034 011416 004767 173610 JSR PC WAITRDY “WAIT FOR READY 
3035 011422 102516 BVS 99$ 
0% Oils GOv767 173340 JSR PC DELAYV DELA Y BEFORE WRITING NEXT REC. 
30 114 7? Q00022 167456 ADD #18. , DELTIM CE NEXT DELAY TIME 
3038 011436 005300 DEC RO : DECREMENT RECORDS WRITTEN COUNT 
3039 O11440 001363 BNE 1$ 

3041 11442 012700 oc00e! MOV #17. .RO -SET # OF RECS. TO REVERSE READ 
aoe 011 767 174002 2s: JSR PC REVRD ;REVERSE READ 17. RECORDS 

0114 1S INC (RS) “SET 'GO’ B 
3044 011454 004767 173552 ISR PC WAITROY WAIT FOR READY 
304S 011460 102477 BVS 99$ 
a Bt L4be Occ RO ;DECREMENT RECORD COUNT 

11444 601370 BNE 2s 

3049 011466 012700 ocode0 MOV #16. -SET 8 OF RECORDS TO READ 
3050 OL LNZe 012701 00:0S4 MOV sGAPTBL RI -SET PTR TO GAP TABLE FOR TEST 
3051 011476 004767 173734 JSR PC READ “READ A RECORD 
30S2 011502 00S215 INC (RS) :SET ’GO’ BIT 

3 11S04 004767 173522 38: JSR PC WAITRDY ;WAIT FOR READY 
11510 102463 BVS 99¢ 
11812 004767 173720 JSR PC, READ ;READ NEXT RECORD 

3057 011516 004767 172632 JSR PC’ TIMON “TURN TIMER ON 
3058 011522 o0s215 INC (RS) “SET 'GO’ BIT 

011524 005765 000006 4g: TST FCCRS) -WAIT FOR FRAME COUNT > 0 
3061 011530 001002 BNE c$ 
3062 011532 000163 oo4444 IMP TIMER(R3) -GO TO TIMER 8 RETURN VIA Re 

SEQ 0072 



OZTUG-B TMOe/TE16 DRIVE 
DZTUGB.P11 1S-JUL-77 

3063 
3064 011536 004767 

G1 Laue 1 5 BIS Bes 
3068 011550 001355 
3069 
3070 Q11SSe 105037 
3074 11SSB Q12700 

11S62 012701 
3073 
3074 QO11S66 012104 
3075 011570 004767 
3076 Q11S74 105237 
3077 011600 122737 
3078 011606 001367 
3079 
3080 011610 012700 
3981 011614 012701 
3082 Q116e0 00S00e 
3083 Q1162e 
3084 011624 Obe10e 
3085 G1 1668 00S: 
3086 Q11 005300 
3087 Q11632 001374 
3088 011634 012700 
3089 911649 006203 
30930 O11 B46 006002 
3091 611644 005300 
3092 O11646 001374 
3093 011650 O1 
306 011652 004767 
3038S 011656 O00401 
30% 
3097 O11 104400 
3098 011662 104000 
30939 
3100 
101 

3102 011664 112737 
3103 
3104 

ae 1 011672 112737 
3107 911700 Ole70e 
3108 O11704 004767 
3109 Q11710 102437 
3110 011712 367 
3111 011716 015700 
3ll2 011720 176340 
3113 Q11722 174700 
3114 011724 000060 
glis 011726 O0Se15 

3117 011730 022710 
3118 011734 001004 

FUNCTION TIMER MACY11 30(1046) 
JO6 

15-JUL-77 12:55 FAGE 73 
12:S2 START OF TESTS 

173470 SS: JSR PC WAITROY ;WAIT FOR READY 
BVS 99 
MOV RY, (RL)+ iS TIME IN GAPTBL 
DEC RO ‘DECREMENT 8 OF RECORDS READ 
BNE 3$ 

001120 CLRB ancer ;SET GAP # 0 
o00020 MOV 816. 
001054 MOV SCbPTEL, R1 

6S: MOV (R1)+,R4 - CET GAP TICK COUNT 
173016 JSR PC GAPOK “CHECK TIME 
001120 INCB = asbaAP “INCREMENT GAP 8 
ooode0 001120 cHre 816. ,a8GaP BRANCH IF ALL GAPS NOT CHECKED 

000020 MOV #16. RO -SETUP TO AVERAGE GAP SIZES 
001054 MOV SGAPTBL RI -SET PTR TO TABLE 

CLR Re ‘CLEAR SUM’ REGISTERS 

7$: ADO (R1)+,Re ;ADD ALL GAP SIZES TOGETHER 
ADC R3 
DEC RO 
BNE 7§ 

ocooo4 MOV #4,RO :NOW DIVIDE BY 16. 
8S: ASR R3 BY SHIFTING 4 PLACES RIGHT 

ROR Ro 
DEC RO 
BNE g$ 
MOV R2,R4 :MOVE AVERAGED TIMES TO RY 

172624 JSR PC’ TIMOK CHECK AVERAGED TIMES 
BR 100s 

99§: HLT 
100$: SCOPE 

-TEST Q22-DUMMY TEST 
“THIS TEST MERSURES NOTHING 

Qo002e2 oOll22 tsTO2e2: MOVB 822, a8TSTNUM 

TEST O23-DATA TIME (2008P1) 
“THIS TEST MEASURES TIME FROM ’FC REG’ CHANGES TO ’RDY’=1. 

000023 001122 tST023: MOVB #823,a8TSTNUM 
011752 MOV #38; Re -SET RETURN PC FROM TIMER 
173426 JSR PC. REWIND REWIND SLAVE 

BVS gt “BRANCH IF ERROR ON REWIND 
173636 ISR R32. TMCMD ‘WRITE 800 WORD RECORD 

.WORD  WTBUF *SET WRITE BUFFER ADDRESS 
“WORD -800. : WORD COUNT 
“WORD  -1600. FRAME COUNT 
“WORD WFD ‘WRITE COMMAND 
INC (RS) *SET GO’ BIT 

174700 1S: CHP $1600. , (RO) :WAIT FOR FRAME COUNT TO CHANGE 

SEQ 0073 



KO6 
OZTUG-B TMO2/TE16 DRIVE FUNCTION TIMER MACYL1 3001046) 1S-JUL-77 12:55 PAGE 74 SEQ 0074 
OZTUGB.P11  1S-JUL-77 12:52 START OF TESTS 

3119 011736 032711 O40000 BIT SERR, (R1) sMONITOR ERROR BIT 
3120 011742 001022 BNE 99S 
31 011744 000771 BR 18 

3123 Ol! 2S: 
sit O11 004767 172402 JSR PC, TIMON TURN TIMER ON 
31 11752 105711 3S: TS1B (Rl) ‘WAIT FOR READY TO SET 

3168 see edits OO4444 sits Trercr3) ;GO TO TIMER & RETURN VIA R2 
3128 011762 012700 000003 4g: MOV 83, RO :SET 70 DIVIDE BY 8 
3199 011755 cs: ASR RY BY SHIFTING RIGHT 3 PLACES 

1 ll DEC RO 
3131 011772 OO) BNE 
3132 011774 OO4767 173232 JSR PC. WAITRDY 
3133 92009 03 BVS 
31 1 172474 JSR PC. TIMOK CHECK TIME 
315 012006 000401 BR ous 

3137 012010 104400 998: HLT 
3138 012012 104000 100$: SCOPE 

3140 -TEST O24-DATA TIME (SS6BPI) 
3141 O12014 112737 000024 OO0l1e2 {STOe4: MOVE 824, a8TSTNUM 

uns Glee Ghirey Ela Ese ure hem Tee 
3144 Bisnss 10e442 BVS q9¢ *BRANCH IF ERROR ON REWIND 
314S 012034 OS2e765 000700 000032 BIS SBPISSG+NORMI1,TC(RS) ;LORD TAPE CONTROL REGISTER 
14g l RON 367 173506 JSR T tWRITE 2224. WORD RECORD 
147 61 1S "WORD OW 
148 61 173520 “WORD  -2224 

3149 0120S2 167240 "WORD -4448 
3150 012054 000060 “WORD WED 
3151 012056 005215 INC (RS) -SET 'GO’ BIT 

3153 012060 022710 167240 1S: CMP 8-4448. , (RD) BRANCH WHEN WRITING BEGINS 
3154 012064 OO1004 BNE 2s 
315S 012065 032711 O40000 BIT #ERR, (R1) ;MONITOR ERROR BIT 
3156 Ole072 001022 BNE 99s 
3157 012074 000771 BR is 

3159 012076 2s: 
3160 012076 004767 172252 JSR PC. TIMON TURN TIMER ON 
161 Oig10¢ 105711 3S: TTB ~—s CRI) ‘BRANCH WHEN READY SETS 
31 1e104 1 4§ 
163 012106 000163 oOO4444 INP TIMER(R3) :GO TO TIMER & RETURN VIA R2 

3165 Ol2112 012700 000003 4§; MOV #3,RO -SET SHIFT COUNT 
3166 O12116 006204 cs: ASR RY 
3167 Digied DEC 
168 Glel 1375 BNE cs 

3169 Ol2104 O04767 173102 JSR PC_WAITRDY 
3170 012130 102403 BvS 99$ 
3171 0120132 OO4767 172344 JSR PC. TIMOK CHECK TIME 
3178 012136 OOO40!1 BR 100s 

3174 012140 104400 998: HLT 



OZTUG-8 _TMO2/TE16 DRIVE FUNCTION TIMER 
OZTUGB.P11 1S-JUL-77 12:Se 

3175 Ol214e 104000 
3176 
3177 

| tte: Ai55 0011le2e 
1 1 ie 1 
186 11 004767 «173154 

18 BS ieN 001300 d00032 
3183 Q1e172 OO4N367 173356 
3184 Qiel 015700 
3185 Ql 171600 
3186 QI 163400 
3187 Qiee04 000060 
i188 12206 005215 

3190 Ol2e10 022710 163400 
3191 OQle2i4 001004 
3192 Qle216 032711 O40000 
3193 Ee 001022 
318 Oleee4 000771 
3195 
31% Qleeeb 
3197 Oleee& OO4N7E7 172122 
318 Glee%e ioe bd BE BER ISEB cove 
3e0e Qlee4¥2 O12700 o000g02 

oe es BS iS ee 
3e06 OleeS4Y 004767 172752 
3207 b1eceg 02403 
3298 Qlecbe 767 172214 
3603 Ole2b& OOOO! 

321} Qlee70 104400 
3el2 Ole27e 104000 
3213 
3214 ° 
3¢15 Qlee74 112737 000026 O0l1le2e 
3216 Q12302 105737 001127 

at 815310 13708 012370 
3518 815319 re 173016 
3220 612360 102437 
3e21 OQOlese2 OSe76S 002300 000032 
3666 b1g330 pes 4 173220 

Ba BBS Hi 
3eeS 032340 163400 
3226 Olese 
ace? Oles44 005215 

3229 012346 0227/0 163400 
3230 012352 001004 

LO6 
mac yd! got gte) 15-JUL-77 12:55 PAGE 75 
STAR 

100$: SCOPE 

-TEST O2S-DATA TIME (B008P1) 
tsTdes: HOVE ages, gaTSTNUM 

MOV 83S, 
JSR PC.’ REWIND 

Bye 235 AO +NORIL ,TC(RS) 
ISR R3, TMCMD 
.WORD WT 
“WORD  -3200. 
“WORD  -6400. 
"WORD  WFWO 
INC (RS) 

1S: CMP 8-6400. , (RO) 
BNE 2s 
BIT ERR, (R1) 
BNE 99S 
BR 1$ 

es: 
JSR PC. TIMON 

3S: STB ~—s (RI) 
BMI 4§ 
IMP TIMER(R3) 

4g: MOV #3,RO 
Ss: ASR RY 

DEC RO 
BNE S$ 
JSR PC WAITRDY 
BVS 99$ 
JSR PC’ TIMOK 
BR 100s 

998: HLT 
100$: SCOPE 

-TEST O26-DATA TIME (16008PI) 
tSTO026: MOVB #0206, a8TSTNUM 

TSTB = SBNRZFLG 
BNE TST027 

MCR 628. RE IND 
BVS 99s 

“WORD  WTBUF 
"WORD - 
“WORD  -6400 
“WORD  WFWD 
INC (RS) 

18: CMP 8-6400. , (RO) 
25 

;SET RETURN PC FROM TIMER 
;REWIND SLAVE 
;BRANCH IF ERROR ON REWIND 
;SET 800 BPI 
“WRITE 3200. WORD RECORD 

SET 'GO’ BIT 

‘WAIT FOR WRITING TO START 

MONITOR ERROR BIT 

;TURN TIMER ON 
‘BRANCH WHEN READY SETS 
GO TO TIMER & RETURN VIA Re 

SET SHIFT COUNT 

;CHECK TIME 

;BRANCH IF DRIVE ’NRZ ONLY’ 

;SET RETURN PC FROM TIMER 
>REWIND SLAVE 
;BRANCH IF ERROR ON REWIND 
“SET 1600 BPI 
sWRITE 3200. WORD RECORD 

;SET ’GO’ BIT 

;BRANCH WHEN WRITING STARTS 

SEQ 0075 



MO6 
OZTUG-B TMO2/TE16 DRIVE FUNCTION TIMER MACYL1 30(1046) 1S-JUL-77 12:55 PAGE 76 SEQ 0076 
D2TUGB.P11  15-JUL-77 12:52 START OF TESTS 

ey it oH 932714 040000 BIT SERR, (RI) sMONITOR ERROR BIT 

30 1350 00077 1 BR 1S 
3234 

cane 767 171764 es: PC, TIMON TURN TIMER ON 
ee) iat PREP 3S: fai, (RI) "BRANCH WHEN READY SETS 
3238 012372 100402 BMI 4§ 
3239 012374 000163 oO4444 JMP TIMER(R3) :GO TO TIMER & RETURN VIA R2 

ea 912400 006204 4g: ASR RY sDIVIDE TIME BY 4 

3243 O12404 004767 172622 JSR PC WAITRDY 

eae HEHE oBi7e 172064 ae 338 MOK “CHECK TIME 
1e4l 1 BR 100s , 

3247 
3248 012420 104400 998: HLT 
3249 Ole42ee 104000 100$: SCOPE 

oe ;TEST 027-ERASE 
3252 “THIS TST MEASURES TIME FROM ’GO’=1 TO ’RDY’=}. 
3063 012424 112737 000027 001122 tSTO27: MOVB 827, a8TSTNUM 
3054 012432 012702 012460 MOV #1$'Re -SET RETURN PC FROM TIMER 
3255 bigd3 ake 005554 JSR R3, J8TMCMD 
3256 O01 .WORD OO 
3057 Glew 000000 - WORD 0 

SRS AB Foose 
Bigtae 004767 171676 JSR PC TIMON TURN TIMER ON 

1 00s215 INC (RS) >SET ’GO’ BIT 

3263 012460 105711 1S: TSTB (RIL) ;BRANCH WHEN READY SETS 
3264 Dietbe 100408 BMI 2s 
3265 012464 163 OO4444 JMP TIMER(R3) -GO TO TIMER & RETURN VIA Re 

sor 012470 004767 172536 2s: JSR PC WAITRDY 
bigi7s $2403 BVS 99$ 

eg 012476 767 172000 JSR PC TIMOK 
us 012502 00040) BR 100s 

3272 012504 104400 99S: HLT 
3673 012506 104000 100$: SCOPE 

a ;TEST-030 TAPE MARK 
“THIS TEST MEASURES TIME FROM ’GO’=1 TO ’RDY’=1. 

3277 012510 112737 000030 001122 {+STO30: MOVB 830,a8TSTNUM 

S57 Bisel Bsres OhePe0 Me BAS tai re BETTE ackecoRD MER 
3°80 012526 O0S215 INC (RS) SET 'GO’ BIT 

b1g530 004767 172476 JSR PC WAITROY 
10534 \OeNe3 BVS 99$ 

3283 012536 337 oOSSS4¥ JSR R3, a8 TMCMD 
3284 O12eS42 000000 -WORD OO 
3285 012544 000000 “WORD 0 
3286 012546 000000 “WORD O 



OZTUG-8 TMO2/TE16 DRIVE FUNCTION TIMER MACY11 30( 1046) 
OZTUGS.Pi1 1S-JUL-77 12:Se2 

$58, Giese) BRAM 
3283 012556 005215 

3 gies jo57u 
3e93 012564 000163 

Se piesa omi7e7 1 
3e97 012576 004767 

a Oleb0e 000401 

1 104400 3301 bi8e00 
3302 Qle606 004767 
3303 Qleble 102774 
3304 012614 104000 

171576 

oo4444 

172436 

171700 

172524 

START OF TESTS 

1S: 

NO6 
1S-JUL-77 12:55 PAGE 77 

An 
(RL) 
2s 
TIMER(R3) 

PC, WAITRDY 
99$ 
PC, TIMOK 
100$ 

PC, .REWIND 
99$ 

; TURN TIMER ON 
;SET ’GO’ BIT 

;BRANCH WHEN READY SETS 

;GO TO TIMER & RETURN VIA Re 

;REWIND SLAVE 
;BRANCH IF ERROR ON REWIND 

c
e
a
,
 

SEQ 0077 



BO? 
O2TUG-B. TWO2/TEL6 ORIVE FUNCTION TIMER MACYL1 20(10¥6) 1S-JUL-77 12:55 PAGE 78 SEQ 0078 
GzTuGB.Pl1 {So -7? 12:82 START OF TEST 

3306 012616 012700 900012 FINISH: MOV. __810.,RD .SET LINE FEED COUNT 
Gien22 OO0004 001374 18: TYPE,CRLF 

3308 Cletc6 005300 DEC’ RO 
3309 012630 001374 BNE Os 
3310 O1s32 032777 OO0L00 166140 BIT §SWO6, 2SMR 
3311 O12640 OO1410 BEQ ss 
Ble Olse42 113700 991004 MOVB _J8ORVNUM, RO 
35135 615646 113701 001005 MOVE 9 SSLVNUM'RI 
3314 012852 113702 001006 MOVB -98SLVPTR'R2 
3315 012656 00013? 007210 IMP -98TYPHOR 
38 ot See Oe es ee Seat vetn ie) Oe POINTER. 
31a pisses essa? 18 001005 C $8. , J8SLVNUN i BRONCH IF LAST SLAVE (7) 

43 Bisse BORIS oe 3 1 137 006764 IMP DRBEGIN .BEGIN TEST ON NEXT SLAVE 
3321 012708 105037 00100S 38: CLRB «J SSLVNUM ‘SET SLAVE 80 
3322 012712 105237 OO01G04 INCR SSORVNUM SAND INCREMENT DRIVE 8 
3323 012716 122737 000010 001004 CHP 88. . a8DRVNUN TAND CHECK IF LAST DRIVE 
3304 012724 OO14a2 BEQ 
3395 012726 000137 006764 JMP ss DBGEGIN 
$e? 1273 108737 001125 END: STB SRUNTFND .BRANCH TF A UNIT WAS FOUND 
3358 bier ae 014047 TYPE, E. UNIT 
3390 012744 000137 005724 IMP’ aBINIT 
3331 012750 000000 1S: HALT 
3332 012762 OON767 167012 JSR PC, CKSWR SCHECK FOR CNTL G 
3333 012755 0000S RESET 
3334 012760 000137 o0S724 IMP QBINIT - RESTART 
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CO? 
POY} 3011046) 1S-JUL-77 12:55 PAGE 75 

;SKEW TAPE TIMING TESTS 

SEERA "SHLFRE MISE Moa eCAY, METERS PPT ER TPE 
;TEST O31- SKEW TAPE SPEED TEST-FORWARD 
THIS TEST READS 3c” OF TAPE (26400.-800. = 25600. FRAMES) THEN 
"DIVIDES TIME BY 32. TO GET TIME TO READ 1” (B00. FRAMES) OF TAPE. 
tSTO31: MOVB 831, a8TSTNUM 

MOV 82S, R2 -SET RETURN PC FROM TIMER 
JSR PC! REWIND *REWIND SLAVE 
BVS 998 ‘BRANCH IF ERROR ON REWINO 
BIS SEP ISOO+NORMII,TC(RS)  ;SET B00 BPI 
B15 BBAT. CS2(RS) INHIBIT BUS ADORESS INCREMENT 
ISR R3, JRTMCND "READ 32” OF TAPE-FORWARD 
-WORD  ROGUF 
“WORD -l. 

10S: “WORD 26400. - FRAME COUNT 
“WORD  ROFWOD 
INC (RS) ;SET ’GO’ BIT 

1S: CMP #800. , (RO) :WAIT FOR FIRST 800 FRAMES 
BHI is >TO BE READ 

ISR PC, TIMON TURN TIMER ON 
2s: cP s1l0s, (RO) "WAIT FOR KEADING TO FINISH 

IMP TIMER(R3) GO TO TIMER & RETURN VIA Re 

3S: MOV #5, RO -DIVIDE TIME BY 32. 
4§: ASR RY 

DEC RO 
BNE 4§ 
ISR PC, RHINIT -INIT DRIVE 
JSR PC’ TIMOK CHECK TIME 
BR 100s 

995: HLT 
100$: SCOPE 

TAPE SPEED TEST-REVERSE 
THIS te ST ADS FORWARD 40" (32000. FRAMES) OF TAPE, THEN READS REVEPSE 
; 32" -900. = 25600. FRAMES) OF TAPE. THE TIME IS THEN DIVIDED BY 
- 32, + or TIME TO READ i” (800. FRAMES) OF THPE. 
tSTO32: MOVB 832,3aTSTNUM 

MOV 83S ,R2 -SET RETURN PC FROM TIMER 
JSR PC.’ REWIND ‘REWIND SLAVE 
BVS 99$ ‘BRANCH IF ERROR ON REWIND 
BIS 88P 1B00+NORM11, TCCRS) 
BIS SBAI CS2(RS) 
JSR R3, JRTMC ;READ FORWARD 32000. FRAMES 
.WORD ROBUF 
-WORD -l. ; WORD COUNT 

10S: “WORD 32000. “FRAME COUNT 
"WORD RDF ‘READ FORWARD 
INC (RS) -SET 'GO’ BIT 

SEQ 0079 
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1S-JUL-77 

E TBiSHS 

FUNCTION TIMER 
1e:S2 

013164 

171770 

As 000032 
py 000010 

171670 
171172 

172016 

012616 

MACY11 30( 1046? 
START OF TESTS 

18: CMP 
I 

118: 

46: MOV 

99S: HLT 
100$: 

DO? 
1S-JUL-77 12:55 PAGE 80 

28108, (RO) 
1$ 

PC, RAINTT 

PC, .REWIND 
99$ 

aeF INISH 

11, TCERS) 

rite 

het T Por TAPE MOTION TO STOP 

UPL BROS tee 
‘BORD COUNT 
: FRAME COUNT 
tREAD REVERSE 
‘SET 'GO’ BIT 
;WAIT FOR FIRST 800 FRAMES 
:TO BE READ 
; TURN TIMER ON 
:WHIT FOR ALL FRAMES TO BE READ 

;GO TO TIMER & RETURN VIA Re 

;OIVIDE TIME BY 32. 

;REWIND SLAVE 
“BRANCH IF ERROR ON REWIND 

SEQ 0080 
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MACY11 3061046) 1S-JUL-77 12:55 PAGE 8e SEQ 0082 

PROGRAM MESSAGES 

E.NORV: .ASCIZ '’TMOe ORIVE ’ 

E.NSLV: .ASCII 'ORIVE ’ 
E.ORV: .ASCII ’°’O SLAVE ’ 

E.NAVA: .ASCIZ °’O NOT AVAILABLE FOR TEST’<CR><LF> 

E.UNIT: .ASCIZ 'NO TMO2/TE16 UNIT FOUND TO TEST’<CR><LF> 

E.SFT: .ASCIZ ’SOFT ERROR (DATA)’<CR><LF> 

E.HDOR: .ASCIZ ’TEST # ’ 

E.HDOR1: .ASCII ’° DEVICE ERROR’<CR><LF> 

-ASCIZ ’°CS1’<HT>’WC’ CHT> BA’ <HT> FC’ CHT> °CS2’ <HT> ’DS’ <HT> "ER? <HT> * TC’ (CR <LF> 

E.HDRe: .ASCIZ ° OUT OF RANGE ERROR’<CR><LF> 

E.TIMOV: -ASCIZ <CR<LF>’ TIMER OVERFLOWED’ <CR><LF> 

E. TIMEX: -ASCIZ <CR><LF>’ TIME EXPIRED WAITING FOR RDY’<CR><LF> 

E.GAP: .ASCIZ ° GAP 8’ 

TIME DOCUMENT LINES 
ROR 1: SCI.Z 3636359696 36 0 065606369696 A EE A a a a 



GO? 
OZTUG-8 TNO2/TE16 DRIVE FUNCTION TIMER MACY11 30(1046) 1S-JUL-77 12:55 PAGE 83 SE@ 0083 
O2ZTUGS.P11  1S-JUL-77 12:52 PROGRAM MESSAGES 

yy Pons See ee ee Os 

i FSSNGS 025052 
34 Shine O2S05e OeS0S2 

os Bisby 2040 11S L.HOR2: .ASCII °* TMO2 DRIVE FUNCTION TIMES- DRIVE 8 ’ 

$e, Ble SOTTe OSeoNG 
23 Stee 051505 Oe00SS 
3554 014514 053111 Oe0105 
3555 014522 
% 14524 046123 OS3101 L.ORV: .ASCII ’O SLAVE 8 
8 14532 020043 
3558 614536 O40 L.SLV: .ASCII ’O ’ 
3559 014541 O41440 O40S10 L.CHAN: .RSCIZ °9 CHAN. SER #’ 

bl pies ae 051105 
14560 005015 L.HOR3: .ASCII ° °<CR><LF>’#? <CR><LF> 

Ps Bissep : O41S16 "ASCIZ °# FUNCTION’ CHT) (HT)? TIME (SPECIFICATION) ’ <HT> ’ TIME (ACTUAL) ’ <CR><LF> 
3564 giver OH7112 OO4411 
3565 014602 2515 051450 
366 014610 O42520 044503 
3567 014616 O40S03 O44S24 047117 
3568 014624 OO44S! O44524 042515 
3569 014632 O404SO OS2103 O40S2S 
3570 014640 024514 O0S01S 000 

3872 O1464S le2 047101 042507 L.RNG: .ASCIZ ’RANGE=<’ 
3573 O146S2 036075 000 
3574 014655 101 OS2103 O40S2S L.ACT: .ASCIZ ’ACTUAL=’ 
27 014662 036514 000 

-TEST DESCRIPTOR HEADERS 
3578 014665 Ose o44se2 A.TO01: .ASCIZ '# WRITE FROM BOT’ <HTD 
3579 014672 O42524 ON3040 047Se2 
3580 O14700 Oe0i11S 047502 
3681 O14706 000 

14 OS2 OS34H4O O44S22 A.TOO2: .ASCIZ '* WRITE START’ <HT><HT> 
14714 O42S24 OS1440 ONOSS4 

3584 014722 OSelee OO4411 Oca 
C147 OS2 OS34O O44S22 A.TOO3: .ASCIZ °’%* WRITE SHUTDOWN’ <HT> 

3586 O14 042524 OS1440 052510 
3587 O14742 O4ele4 053517 OO4SI6 
3588 014750 000 

014751 OS2 OS344O O44S22 A.TOON: .ASCIZ ’* WRITE SETTLEDOWN’ <HT> 
3590 014756 042524 OS1440 052105 
3591 O14764 O46104 O4210S 053517 
39 014 0045 16 000 
3693 014775 OS2 OS1040 O40SO0S A.TOOS: .ASCIZ ’# READ FROM BOT’ <HT><HT> 
359% 015002 O20104 OS1106 046517 
3595S O1S010 O41040 OS2117 OO4411 
3% O1S016 000 
3597 015017 OS2 OS1040 O4O0SOS A.TOOS: .ASCIZ ’# READ START’ <HT><HT> 
3598 015024 O20104 052123 OSi101 
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xe UE EST Ry 

? : Rg
 

w
e
 

015507 OSe 
£3 Q1S514 O42S 
5 1 041060 

os 1 QI 11 051501 

oi iss wee Queis Gol! 
3664 81 556 Roose 0511 QS2111 
2665 015564 0e0105 042514 
3666 015572 O46440 051101 004513 
3667 015600 000 
3668 015601 0Se 050101 
3669 015606 020105 050123 O4eSOS 
370 015614 OebSO4 004504 
3671 bey 000 
272 01562 OSe 050101 
3673 015630 020105 050123 O4eS0S 
3674 015636 Oe6S04 O04, 004S26 
Ege) O1S644 000 

3677 015645 01S OS70ie 000107 
3678 O156S2 O00S0iS 0S3Se3 036See 
3679 015660 000 
3680 015661 040 047040 053505 
3681 015666 020075 000 
3682 015671 015 037412 O00S015 
3683 015676 000 

84 015700 
8S 01$700 

3686 015700 
3687 015700 9000200 

MACY11 30( 1046) 
10? 

1S-JUL-77 12:55 PAGE 8S 
PROGRAM MESSAGES 

A. T1026: .ASCIZ 

A.T027: .ASCIZ 

A.TO030: .ASCIZ 

A.TO31: .ASCIZ 

A.TO32: .ASCIZ 

L.CNTG: .ASCIZ 
L.SWR: .ASCIZ 

L.NEW: .ASCIZ 

L.QUEST: 

EVEN 
ROBUF =. 
WTBUF =. 
.BLKW 
. END 

"# DATA TIME-16008PI’<HT> 

"# ERASE GAP TIME’ <HT> 

’* WRITE FILE MARK’ <HT> 

% TAPE SPEED-FWD’ <HT> 

*% TAPE SPEED-REV’ <HT> 

(CR) <(LF>’ ¢G’ 
(CR) (LF) * SWR=’ 

’ NEW= ’ 

-ASCIZ <CR><LF>’?’<CR><LF> 

SEQ@ 008s 



OZTUG-8 TMOe/TE1& DRIVE FUNCTION TIMER MACY11 30( 1046) 
OZTUGB.P11 1S-JUL-77 12:Se TABLE 

aA 10620 CNTRLO= 000017 E.HOR 
ACCL = 100000 CNTRLU= 0000eS E.HOR1 
ANGTAB OO014l12 CNVDEC 002730 —.HOR2 
AS = 16 CNVOCT poebee E.NAVA 
ASFLG 1130 CNVTAO E.NCON 
ATA = 100000 CNVTD  OQ0274e E.NORV 
ATIME 101e CNVTO  O02634 E.NSLV 
ATIMTB OO1014 COUNT 001764 £.SFT 
A.TOOL OQ14665 CR = 000015 E.TIME 
A.TO0e 014707 CRLF 001374 E.TIMO 
A.TO03 014727 CSITM = 002000 E.TRPY 
A.TOOY Q14751 CS1 = QO0000 E.UNIT 
A.TOOS Q1477S Se = Q00010 FC 
A.T006 015017 DASH 00140S F 
A.TOO7 Q1S036 = 0000ee FINISH 
A.TO10 015060 OCONST 003036 MT 
A.TO11 015103 DELAY 004740 FPEVEC 
A.TOl2 015125 DELAYV 004770 FRMCNT 
A.T013 O1S1Se DELTIM OO1114 FWOSPC 
A.TO14 0O1S201 DIGTAB OO1L13e GAP 
A.TO15 O1S23e DIVIDE O0S0e6 GAPOK 
A.T016 015263 DLT = 100000 GAPTBL 
A.TO17? Q15311 DPR = QO0400 GO 
A.TO20 015340 DRIVES 006140 GTIMTB 
A.TO2l 015370 ORVAVA 005116 HLT 
A.T023 O15413 ORVNUM 001004 HT 
A.TLe4 015437 ORVTBL 001154 108 
A.T02eS 015463 DRY = 000200 IE 
A.T02 015507 DRYCLR= 000010 ILF 
A.TO2e7 QO15534 OS = 0000le ILR 
A.T030 015556 OT = 000026 INBUF 
A.T031 015601 DTE = Q10000 INCVAE 
A.TO32 015623 OVA = 004000 INIT 
R16 = OOO400 OvO = 000000 IOTVEC 
Ai7 = 001000 OV1 = Q00001 IR 
BA = OVe = 00000e ITCNT 
BAI = Q00010 OV3 = 900003 1. ORV 
BEGIN 006764 DVY = QOOOO4 T.DRVS 
BELL 901403 DVS = 00000S 1. NRZ 
BKSLSH 001377 OV6 = Q00006 I.REG 
BOT = g0000e OV? = 000007 1. SKEW 
BPT200= 000000 ECHO 001401 I. SLVS 
BPISS&= 000400 EMTVEC= 000030 LF 
BPI1B00= 001000 END 012732 LKS 
BPTVEC= 000014 EOT = 002000 LKVEC 
COM11 = 000320 ER = 000014 LPB 
CHKDRV 006270 ERASE = 000024 LPS 
CHKSLV 006574 ERFLG 001123 L.ACT 
CH7 = = 010000 ERR = 040000 L. CHAN 
CKSWR 001770 ERRTRP 003650 L.CNTG 
CLR = G00040 ERRVEC= QOO0004 L.ORV 
CNTLU 002030 E.ORV 014004 L.HORI 
CNTRLC= 000003 E.GAP 014334 L.HORe 
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L.HORS 014560 
L.NEW Q1S5661 
L.QUES 015671 
L.RNG 1464S 
L.SLV 14836 
L.SWR 0156Se 
MCPE = 020000 
MOPE = OOO0400 
MMVEC = 000250 
MOL = 010000 
MR = 0000e4 
MXF = 001000 
M.EOT OQ136565 
M.NAM 013330 
NAMPTR 001672 
NED = 010000 
NEF = QO4OOO 
NEM = QO04000 
NOP = 000000 
NORM 1 1= 
NRZFLG 001127 
NSG = OO04 
OCTALO OO1116 
ODIGIT OO1144 
OPI = Oe 
OR = 

osc) =6:- =-:—« 000100 
QUT 002240 
OUTBUF= 00S724 
QUTGAP 003146 
OUTSPC 0030S2 
PARVEC= 000114 
PAT = 000020 
PEFLRC= 000200 
PES = QOOO4O 
PE1600= 002000 
PFVEC = O0O000C4 
PGE = 002000 
PIP = Qe0000 
PIRQ = 177772 
PIRVEC= 000240 
PLKCSR= 172540 
PLKVEC= 000104 
PRGFLG 001124 
PSEL = 002000 
PSH = 177776 
PUBLIS 003346 
ROBUF = 015700 

ROREV = 000076 
ROSW 001766 
ROY = 000200 
READ 005436 

RESVEC= 000010 
REVRD QOOS4S4 
RHINIT OOS174 
RMR = QOO004 
RWO = QO0006 
RWOOFF= OO0002 
R10 =7Q00000 
R11  =7Q00001 
Ri2 =700000e 
R13  =7000003 
R14  =x000004 
RIS  =7Q0000S 
SC = 100000 
SCOPE = 104000 
SCPAOR 001002 
SOWN = 000020 
SKEWTS Ol12764 
SLA = 000001 
SLAVES 006370 

R = 177774 
SLVAVA 005144 
SLVNUM 001005 
SLVPTR 001006 
ak VTBL 001164 

SNPT 005574 
SPACE 001410 
SPACE2 001467 
SPCFWD= 000030 
SPCREV= 000032 
SPR = 002000 

= (000100 
STIMTB O01416 
STKPTR= 000600 
SUSWR 005730 
SWR 001000 
SWREG 000176 
SwO& = 000100 
SWO7 = 000200 
Swos = 000400 
SWOS9 = 001000 
SW10 = 002000 
SW11 = OO4000 
SW13 = 020000 
SW14 = Q40000 
SW1S = 100000 
TAP = 940000 
TBITVE= 000014 
TC = 00003e 
TCRLF 002266 
TEMPST 001762 

18 001760 
TIMER OO4Y444 

SEQ 0086 
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TIMERR OO44SY TSTNUM §=O011ee TSTO23 
TIMERO OO4470 TSTOO1 007336 TSTO24 
TIMER] OO4420 TSTO0e O0742e TSTO2S 
TIMOK TSTOO3 TST 
TIMON = O043S4 TSTOON 007570 TST 
T = 177562 TSTOOS 007676 TSTO30 
TKISR 003606 TSTOOG TST031 
TKS = 177560 TSTOO7 010046 TSTO3e 
TKVEC = TSTO10 Q10146 TTIN 

001010 TSTO11 Q10266 TTINI 
TMCMO = =©O0SSS4 TSTOl2 010364 TTINe 
TMCS] = 172440 TSTO13 OO TYPDEC 
TK = =: 0Q0004 TSTOLY 010634 TYPE = 
TPB = 177566 TSTOIS 010726 TYPE1 
TPS =_- 377564 TSTO1 Bt 1034 TYPE2 
TPVEC = 4 TSTOl 11130 TYPES 
TRAPVE= Q00034 TSsT0e0 011240 TYPE4 
TRE __= 040000 TSTOe1 011360 TYPFLG 
TRTVEC= 000014 TSTOee 011664 TYPHOR 

. ABS. 016300 000 

ERRORS DETECTED: 0 

02TUGB pzTucg. SEQ/SOL/NL: TOC/DOC+DZTUGB. P11 
RUN-TIME: 3 SECONDS 
RUN-TIME RATIO; 179712=14.7 
CORE USED: 7K (13 PAGES) 

DOCUMENT PAGES: 87 

EOF 1OZTUGBSE@ 00010000 770804 

011672 TYPOCT 
012014 UBREAK 
eM rs 

bites Pe o13s10 Het 
Bi 3i¢0 WC 

e4e2 WCE 
O0ecbe WCHKF 
002276 WCHKR 

73 WE MK 
pas WFD 
0023S2 WRDOCNT 

nea Se” hee 
0024 le re 8K oossle 
001126 WIBUF = 015700 
007210 SCHARC O0e3e4 

POP1O 411 

SCNTRL 002325 
002326 

SFILL 002315 

= Reet 

-SA 
-SCOPE OO4126 
-TYPE 002332 

SEQ 0087 


