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IDENTIFICATION 

PRODUCT CODE: MAINDEC-11-DZTEE-A-D 

PRODUCT NAME: TMO3/TE16 DRIVE FUNCTION TIMER 

DATE CREATED: 1S FEB 77 

MAINTAINER: DIAGNOSTIC GROUP 

AUTHOR : J. G. ADAMS 

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT 
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL 
EOUIPRENT CORP ORR CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES 

IBILITY 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 
Ma USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS 

T SUPPLIED BY DIGITAL. 

COPYRIGHT (C) 1977 BY DIGITAL EQUIPMENT CORPORATION 
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ABS TRAC 

ABSTRACT 

PROGRAM DZTEE MEASURES THE TIME REQUIRED AND GAP 
SIZES PRODUCED BY THE TMO3/TE16 MAGTAPE 
ORIVE/SLAVE . 

THE TEST WILL CHECK BOTH THE LOGIC GENERATED 
a DELAYS, AND THE DISTANCES TRAVELED BY THE 

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

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

IF A TIME CHECK IS OUT OF RANGE, IT IS PRINTED 
RS AN OUT OF RANGE ERROR. 
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CHAPTER 1 

REQUIREMENTS 

POP-11 FAMILY CENTRAL PROCESSOR WITH 4K MEMORY WITH UP TO 64 TMO3/TE16 
CONTROLLER/MAGTAPE STATIONS. 

1.1 OPTIONAL EQUIPMENT USED 

1. NONE 

1.2 STORAGE 

PROGRAM LOROS AND RUNS IN THE FIRST 4K OF MEMORY. 

1.3 PRELIMINARY PROGRAMS (TO ASSURE HARDWARE OPERATION) 

MAINDEC-11-DZTEA CONTROL LOGIC TEST(PART 1) 
MAINDEC-11-DZ2TEC BASIC FUNCTION TEST
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LOADING AND STARTING PROCEDURE 

CHAPTER 2 

LORDING AND STARTING PROCEDURE 

2.0 LOAD & START PROCEDURE: 

ORD PROGRAM USING THE ABSOLUTE LOADER 

Set OPERATING salt T NG SWITCHES SEE CHAPT 3 SWITCH SETTINGS SE 
PRESS START 

THE PROGRAM WI QUEST T BUS bavEs. fo OF THE RHXX 
CONT ROLLER! DRIVES fo ams TESTED, rele aL AYE To be e TESTED, 
AND IF TESTS ARE TO BE RUN RODITON T 
DEFAULT ANSWER WILL BE TYPED. 10 Woke THE DEPALLT HYPE A a 
CARRIAGE RETURN. 

THE REQUESTS & THEIR DEFAULTS ARE: 

Ma} Fas TA SS_OF CONTROLLER: 172440 
T T VE 8’S TO BE TESTED: ALL 
FOR TMO3 ORIVE X-TYPE SLAVE 8’S TO BE TESTED: ALL 
SPEED TESTS 7( YES/NO): 

NOTES: FANE mene ARE NOT REUESTED IF DEFAULT TO DRIVE REQUEST 

IF MORE THAN 1 DRIVE OR SLAVE IS TO BE TESTED, TYPE 
BETWEEN EACH DRIVE OR SLAVE # TO BE TESTED. 

SPEED TESTS CAN 8&8 WILL ONLY BE RUN BY ANSWERING YES TO THE REQUEST. 

TYPE CONTROL U (tU) TO DELETE LINE TYPED; TYPE ‘RUBOUT’ TO DELETE LAST 
CHARACTER(S). 
PROGRAM WILL REPORT ERRORS, AND END OF PASS. 

2.1 RESTART PROCEDURE 
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THE PROGRAM MAY BE RESTARTED USING START UP PARAMETERS AT AODRESS 210. 

Na Roe meee A 20 Be Re Bee BY TYPING A CONTROL C (fC). 

NOTE: AFTER RESTARTING THE SWITCH REGISTER SHOULD 
3 ser TO PROGRAM SWITCH SETTINGS. IF 210 

LEFT AS _THE SWITCH SETTING 
Wd E y of? ONLY. Tee TE SATICH 
bith, ay FOR E 

2.2 AUTOMATIC MODE OPERATION 

a
 : an
 

Re
 

fas
 

Ba
d ii Be aoe
 

SOF TWARE 
IS INVOKED WITH A SWITCH SETTING OF 100000 IF 

NO OPERATOR INTERVENTION IS REQUIRED 

#% EXCEPTION: IF LOADED VIA TMDP TMO3 DRIVE O TE16 SLAVE O IS 
NOT TESTED.
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TMO3 ORIVE FUNCTION TIMER 
SWITCH SETTINGS 

CHAPTER 3 

SWITCH SETTINGS 

1) CONTROL G <tG); 
SELECTS THE SOFTWARE SWR AND ALLOWS NEW SWITCH SETTINGS. 

XOOXXXNE W= TYPE: SWR= 
OCTAL CONTENTS OF THE SOFTWARE SUR. 

BEEN TYPED THEN THE OPERATOR CAN DO ONE 

HEN 
HE 

T 
AFTER THE ’’NEW=’’ HAS 
OF THE FOLLOWING AT THE TTY: 

A) TYPE A NUMBER _TO BE LOADED INTO THE SOFT WARE SUR. 

® AEChABR cide EBS Rev PERRO = STE hor 
2) CONTROL_A <tA; 

ALTERNATES USAGE OF THE SWR BETWEEN HARDWARE & SOFTWARE. 

3) CONTROL C <tC>: 
RESTARTS PROGRAM AT 200 

4) CONTROL U <tU 
DELETES ALL CHARACTERS TYPED IN RESPONSE TO A REQUEST. 

PAGE 6 

Cael ee ed 
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SW1S HALT ON ERROR THIS SWITCH WHEN SET WILL HALT THE 
(100000) PROCESSOR WHEN AN ERROR IS DETECTED. 

ERROR "Ys STORED OR THE STACK PRESSING 
CONTINUE TO 

UF SELECTED) AND FURTTER TESTING 

SW14 LOOP SUBTEST TH IT CURRENT 
(040000) aereet faRLes® OF RROR CONDITION 

SW13 INHIBIT ERROR THIS SWITCH WHEN SET INHIBITS ERROR 
(020000) TYPEOUT TYPEOUT. 

SW11 INHIBIT SUB- THIS SWITCH WHEN SET CAUSES EACH SUBTEST 
(004000) TEST ITERATION TO BE EXECUTED ONLY ONCE. 

SW10 INHIBIT THIS SWITCH WHEN SET WILL INHIBIT THE 
(002000) FUNCTION TI PRINTING OF THE FUNCTION TIMES. (SEE 

PUBLICATION CHAPTER 8.) 

RING BELL THIS SWITCH WHEN SET WILL RING THE BELL 
(001000) ON ERROR ON THE TTY WHEN AN ERROR IS DETECTED. 

SWO8 PRINT THIS SWITCH WHEN SET WILL PRINT A 
(000900) TIME TIME LINE AFTER EACH ITERATION. 

CONTINUOUS THIS SWITCH WHEN SET WILL CAUSE THE 
(000100) CYCLE PROGRAM TO_ RUN CONTINUOUSLY UNTIL 

STOPPED BY THE OPERA 

SWS-0 TEST SELECT RUN SUBTEST SELECTED 

NOTE: A TEST CAN ONLY BE SELECTED DURING STARTUP (OR RESTART). 

DO NOT INHIBIT SUBTEST ITERATIONS WHEN PROGRAM IS RUNNING. 
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CHAPTER 4 

ERRORS 

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

4.1 ERROR TYPEOUT FORMAT (HARDWARE): DATA RELATED ERRORS (IE: PARITY ERROR) 
ORE PRINTED ne SOFT ERRORS AND HAVE NO 

TEST & XXXXXX DEVICE ERROR 

CS1 WE BA CSe DS ERI 
ARAARA BBBBBB CCCCCC H6D0D0 EEEEEE FFFFFF BGCGGG 

WHERE : 

XXXXXX =_ TEST NUMBER 
RARARA-IIITIIT = CONTENTS OF TAPE REGISTER 172440-1724S4 

4.2 ERROR TYPEOUT FORMAT (FUNCTION TIME OUT OF RANGE) 

TEST & XXXXXX OUT OF RANGE ERROR 

RANGE = <ARRAAA-BBBBBB> ACTUAL = CCCCCC 
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SUBROUTINE ABSTRACTS 

S.1 

CHAPTER 5 

SUBROUTINE RESTRACTS 

- SCOPE 

Stee OF EACH SUBTEST. THE SCOPE ROUTINE PEAPORNS THE. FOLLOWING 

9. 

O
n
 

o
F
o
w
W
 

£f
 

Ww
 

VM
 

&
 LOADS RS WITH BASE RODRESS 

TYPES TIME LINE <SWO8>=1 

PROVIDES CONTINUOUS LOOP <SW14> 

MOVES FUNCTION TIME INTO TABLE 

OUTPUTS LINE ITEM <SW10>=1 

DELAYS 3SOMS BEFORE STARTING TEST 

INIT’S ORIVE/SLAVE 

CLEARS THE ERROR FLAG ‘ERFLG) 

CHECK FOR CONTROL G (tG 

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

S.2 PUBLISH 

THE PUBLISH ROUTINE IS CALLED FROM THE SCOPE ROUTINE IF SW10 IS EQUAL 
TO O (PUBLISH TIME DOCUMENT). THE ROUTINE WILL PRINT A THE TIME 
RECORDED BY THE SUBTEST. 
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DOHKE ARRAN ra» 
S.3 .MLT 

B sur ic ACP CFReB) nSreuT ION ronmets the Penge. IN" Garth 
IN SEC 4.1. A HLT+1 (TRAP+1) FORMATS THE 

ecu 4.2 
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REPEAT" TR 

CHAPTER 6 

MISCELLANEOUS 

6.1 STACK POINTER 

THE STACK POINTER IS INITAILLY SET TO SOO. 

6.2 EXECUTION TIME 

WHEN SW11=1 (INHIBIT ITERATIONS) THE TIME REQUIRED IS 2 MIN. 

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

NO1 
27-JUN-77 17:03 PAGE 12 

PAGE 10 
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PROGRAM DESCRIPTION 

CHAPTER 7 

PROGRAM DESCRIPTION 

7.1 SAMPLE TIME DOCUMENT 

TYPE FIRST ADORESS OF CONTROLER: 172440 
TYPE TMO3 ORIVE #'S TO BE TESTED:ALL O 
FOR TMO3 ORIVE O- TYPE SLAVE 8’S TO BE TESTED:ALL O 
APE SPEED TESTS OMLY? (YES/NO):NO 

JHE} HHH SHH HHH 
TMOS DRIVE FUNCTION TIMES- DRIVE 8 0 SLAVE #8 7 9 CHAN. SER. # S009 

T 
# 
i 
% 
% FUNCTION TIME (SPECIFICATION) TIME (ACTUAL ) 
# WRITE FROM BOT =¢ 72000> ACTUAL=174740 
% WRITE START = ) ACTUAL 120 
# WRITE SHUTDOWN RANE =< OC > ACTUAL =008840 
% WRITE SE TTLEDOWN Re ©2(01 >, > ACTUAL =010970 
# REQAD FROM BOT Ree ead “s > RC TUAL=043S80 
# READ START R- “=<(00". ) ACTUAL 
% R =¢(00% 1 00-0030S0> ACTUAL 
% READ SCTTLEDOMN R =O) F 300> ACTUAL =0 10970 
# READ REV START R- cx . ) TUAL 
% READ REV SHUTDOWN KR “x< ? » TUAL 
# READ REV SETTLEDOMN Ree «2<(Ql > ACTUAL=010970 
#% TURN AROUND FR Ree £=(01 Ue > ACTUAL 13608 
% TURN RF Re F2dOl ( > 
# GAP SIZE HALF =<(01 ) ACTUAL =0 12200 
% GAP SIZE-START HALF RANGE =<0 1 1800-008500> ACTUAL 2010520 
% GAP SIZE-INTERRECORD RANGES<O14 12600) ACTUAL 014500 
% GAP CONSI Y Rares =< 1800> AC TUAL=013040- 
# DATA TIME-8008P1 RANGE =< 2000> ACTUAL= 00 
# DATA TIME-16008P1 RANGE =< 025 100-024 100> ACTUAL =024470 
* ERASE GAP TIME RANGE =< 101000-098000> AC TUAL=0995 10 

RANGE =< 104000-102000> ACTUAL=103990 : ; : 
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7.1.1 SAMPLE TIME DOCUMENT FOR TAPE SPEED TESTS 

ta 3 FIRST AOORESS OF CONTROLLER 172440: 
TYPE _TMO3 ORIVE Oo” TO STED:ALL O 
FOR FoR PRI VE e'S TO BE TESTED:ALL 7 

S Sey? (YE ):NO_Y 
34 #HHHHHHHHHHHHHHHHHHHHH HHH HEHEHE HEHEHE 
#TMO3 DRIVE FUNCTION TIMES- DRIVE # O SLAVE # 7 9 CHAN. SER. 8 5009 
f 
iF UNC TION TIME (SPECIFICATION) TIME (ACTUAL ) 
TAPE SPEED FWD RANGE = <022700-0e 1700> ACTUAL =022S00 
#TAPE SPEED REV RANGE = <022700-021700> ACTUAL =022S500 

—_— ee
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TEST SEQUENCE WITH RELATED ADJUSTMENTS AND ASSOCIATED HARDWARE 7.2 

TEST NO. “NAME 

1. 

2. 

3. 

4. 

WRITE FROM BOT 

WRITE START 

WRITE SHUTDOWN 

WRITF SETTLEDOWN 

READ FROM BOT 

READ START 

READ SHUTDOWN 

. READ SETTLEDOWN 

. READ REVERSE START 

. READ REVERSE SHUTOOWN 

. READ REVERSE SETTLEDOWN 

. TURN AROUND F-R 

. TURN AROUND R-F 

. GRP SIZE-STOP HALF 

- GAP SIZE~START HALF 

. GRP SIZE INTERRECORD 

DOe 
27-JUN-77 17:03 PAGE 15 

PAGE 13 

RELATED AOJUSTMENTS 

NONE 

; ow 

% Ld 

XFWRD/REV SPEED-START/STOP-RAMPS 

¥SAME AS IN TEST 16 

XFWO/REV SPEED 

ASSOCIATED HARDWARE 

#48911 ROM#MB903 ACCL CNTR 

#48910 SETTLEDOWN ONE SHOT 

#MB911 ROM#MBSO3 ACCL CNTR 

*#MB910 SETTLEDOWN ONE SHOT 

*#MB911 ROM#MB903 ACCL CNTR 

* " * * 

*#M8910 SETTLEDOWN ONE SHOT 

#48911 ROM#M8903 ACCL CNTR 

x Led x Lad 

#CAPSTAN SERVO LOOP 

% ow -o oe 
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21. GAP CONSISTENCY #SAME AS IN TEST 16 #WRITE CLOCK 

22. DATA TIME 800 BPI #NONE ' ” . 

23. DATA TIME 1600 BPI x" * ” - 

24. ERASE GAP TIME # ” #8911 ROM#ME903 ACCL CNTR 

2S. WRITE FILE MARK x” ¥ * "“% " - - 

26. TAPE SPEED-F ORWARD *#FWD SPEED #CAPSTAN SERVO LOOP 

27. TAPE SPEED-REVERSE H#REVERSE SPEED X#CAPSTAN SERVO LOOP 

EEEEENOTE: IF TIME PRCSLEMS APPEAR IN Tl THRU T2S. RUN TAPE SPEED TESTS FIRSTHxeeexs 
TEST 26 8 27 REQUIRE AN B00 BPI SKEW TAPE 
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7.3 SUBTEST DESCRIPTIONS: 

pon CHreurt THIR (43) TEST - JT 
i IN THE TE16 ( we THE 

, AND THE SETTLEDOWN’ ONE 

Tl. WRITE Fron BOT: 

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

ASSURE TAPE_IS STOPPED AT BOT. 
ISSUE A WRITE COMMAND 
MONITOR BIT 1S OF TC (ACCL) 
ie FROM GO TO ACCL RESET IS BOT DELAY 

15) KS OF THE 
Acct oun R IN THE 

SHOT ( . 

W
E
W
N
-
 

Te. WRITE START: 

THIS TEST WILL MEASURE ACCELLERATION DELAY JUST AS IN 
rr HOME VER THE TIME WILL BE LESS WHEN NOT STARTING 

LEAVE TAPE_AT ITS PRESENT POSITION. ASSURE THAT IT IS STOPPED 
ISSUE A WRITE COMMAND 
MONITOR BIT 1S OF TC (ACCL) 
eh.3 FROM GO TO RESET OF ACCL IS START DELAY 

T3. WRITE SHUTDOWN: 

THIS TEST WILL MEASURE THE TIME FROM EOR (LAST CHARACTER 
WRITTEN ON TAPE) TO THE START OF SETTLEVOWN TIME. THIS 
ASSURES, IN PART, A R INTERROCORD GAP. 

LEAVE TAPE AT ITS PRESENT POSITION. ASSURE THAT IT IS STOPPED 
ISSUE A WRITE COMMAND . 
MONITOR FRAME COUNTER AND BIT 4 OF DS (SDWN) 
TIME FROM FC=0 TO ASSERTION OF SDWN IS 
THE SHUTDOWN TIME. 

WN
 
W
M
 

wn
 

£
u
r
n
e
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TY. WRITE SETTLEDOWN: 

ROR THE START OF SLOMDOM UNTIL THE TARE SHOULD 
BE BE STOPPED. THIS IS_A PART OF_THE GAP TIMING IN LOGIC. 
THE MECHANICAL POSITIONING oF The TAPE IN THE GAP DISTANCE 
WILL BE € TE ASURED IN A LATER T 

1. LEAVE T AT ITS PRESENT POSITION. ASSURE THAT IT IS STOPPED 
2. ISSUE A WRITE COMMAND 
3. MONITOR BIT 4 OF DS (SOWN) 
4. TIME FROM SET OF SOWN TO RESET OF SDWN IS THE 

SETTLEDOWN DELAY 

TS. READ FROM BOT 

THIS MEASUREMENT IS MADE EXACTLY AS THE WRITE 
eee NT IN Tl. USE THE SAME RECORD THAT WAS 

REWIND TO BOT 
ASSURE TAPE HAS HAD TIME TO COME TO A COMPLETE STOP 
READ FORWARD 1 REC ORD: 
MONITOR BIT 18 OF TC (ACCL) 
eta. 3 FROM GO TO ACCL 1¢ BOT DELAY 

M
u
n
e
 
w
r
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T&. READ START 

THIS TEST MEASURES THE SAME DELAY AS IN Te. 

OF A RRO r Oru OFT OF THe CORD WRITTEN IN STEP 1 STOPPED. 
1. 
2. 
3. MONITOR BIT 15 OF TC (ACCL 
d- CINE FROM GO TO RESET OF RCCL IS START DELAY 

T7. READ SHUTDOWN: 

THIS TEST MEASURES THE SAME DELAY AS IN T3. 

WRITE 1 RE T T ASSURE TAPE IS STOPPED. 
be eD THE RECORD IT NR SI EP 1 

ONY TOR FRE FRAME COUNT AND BIT 4 OF DS ( 
TIME FROM FC=RECORD SIZE (LAST FRAME READ) "TO SOWN=1 
bof THE SHUTDOWN TIME. 

mn
 

£
U
r
M
-
 

T10. REAO SETTLEDOWN: 

THIS TEST MERSURES THE SAME DELAY AS IN TH. 

WRITE 1 RECORD, THEN BACKSPACE OVER IT ASSURE TAPE IS STOPPED. 
RERO FORWARD THE RECORD WRITTEN IN STEP 1 
MONITOR BIT 4 OF DS (SDWN) 
TIME FROM SET OF SDWN TO RESET OF SDWN IS THE 
ot TTLEDOMN DELAY. 

Ww
W 

£
W
e
E
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T11. READ REVERSE START: 

Ma WILL MEASURE THE START DELAY IN THE REVERSE 

WRITE 1 RECORD, ASSURE TAPE IS STOPPED. 
THE RECORD WRITTEN IN STEP 1. REVERSE 

MONITOR BIT 15 OF _TC ( BeCL ) 
THE TIME FROM GO TO REC OF ACCL IS THE START TIME 
STOP 

Tle. READ REVERSE SHUTDOWN 

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

M
S
W
 

©
 

1. WRITE 1 RECORD, ASSURE TAPE IS STOPPED. 
2. READ REVERSE THE RECORD WRITTEN IN STEP 1. 
3. MONIT COUNTER AND BIT 4 OF DS (SDWN). 
4. TIME FROM FC=RECORD SIZE (LAST FRAME READ) TO SOWN=1 
; 1S THe READ REVERSE SHU 

T13. READ REVERSE SETTLEDOWN: 

THIS TEST WILL MEASURE THE READ SETTLEDOWN IN THE REVERSE 
DIRECTION. 

1. WRITE 1 RECORD, ASSURE TAPE IS STOPPED. 
e. READ Fe VERSE VERSE THE RECORD WRITTEN IN STEP 1. 
3. MONITOR BIT 4 OF DS (SOWN) 
4. TIME FROM SET OF SOWN TO RESET OF SDWN IS THE 

5 

T14. TURN AROUND DELAY-FORWARD TO REVERSE 

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

ITS PRESENT POSITION. ASSURE THAT IT IS STOPPED 
FORWARD OF AT LEAST 20 FRAMES 

(ORY) 
(EOR) IMMEDIATELY ISSUE A 

ie es 

tal
e 

aa
 

ah
 

B
r
e
e
 

ns
 

o
e
 

bg
 

7 g 
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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. 

REVERSE 
ITOR ORY (BIT 7 OF DS) 

ORY = 1, ISSUE A READ FORWARD 
MONITOR ACCL (BIT 15 OF TC) 

‘ FROM GO FORWARD TO ACCL = 1 IS THE TURN AROUND TIME. 

O
N
O
 

U
1
 
G
r
e
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GAP MEASUREMENTS: 

THE PREVIOUS THIRTEEN (13) TESTS WERE MEASUREMENTS OF LOGIC 
DELAYS PERFORMED GY Tre Tree On Eis TN ORE ON FOR 

WILL MEASUR f S 
EXISTS OW TAPE AS A RESULT OF THE START/STOP TIMES OF 

By Tad Fe TtONe, Tee, START Gr ROTOR Aro the 
STOP OF POTION IT IS NECESSARY TO MAKE TWO 0 sits Raye of 

NOTE Pencty Oe THe CAP Ht ALCO Be AOE 
Tl. GAP SIZE (STOP HALF) 

THIS TEST WILL MEASURE THE DISTANCE TRAVLED BY THE TAPE 
IN A STOP CYCLE. IN OTHER WORDS, THE DISTANCE INTO 
THE IRG. 

WRITE 1 RECORD. 
ASSURE TAPE IS STOPPED. 

ae a Tie ERE COUNT NT FOR THE FR FIRST FRAME READ (FC = 1) 
HE CENGTH OF THE GAP 

O
u
 

w
r
r
-
 

717. GAP SIZE (START HALF) 

THIS TEST WILL RERSURE THE DISTANCE OF TAPE TRAVEL 
DURING START 

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

3. MONITOR F =] 
4. TIME FROM et 6 FC=1 IS START DISTANCE 

T20. GAP SIZE CINTERRECORD) 

THIS TEST WILL MEASURE THE ENTIRE LENGTH OF THE IRG ON 
THE FLG. THE TIME VALUE OF THIS TEST SHOULD NOT BE 
EQUAL TO A SUMMATION OF Ti6 AND T17 DUE TO THE FACT THAT 
THE ACCELLERATION AND DECELL ERATION CURVES ARE NOT IN 
EFFECT. THE ug HERE SHOULD ACTUALLY BE LESS THAN THE 
SUM OF T16 AND T1?. 

1. WRITE 2 RECORDS. 
2. READ REVERSE R_THE SECONO RECORD 
3. MONITOR DRY (BIT 7 OF DS) 
d- WHEN ORY = 1, I A SECONO READ REVERSE 

6 

S 
MONITOR FRAME COUN 

OF SECOND READ REVERSE TO FC=1 IS THE 
LENGTH OF THE GAP. 

— 
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7. STOP
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T21. GAP CONSISTENCY: 

NOW Tear WE HAVE ESTABLISHED THAT THe 
or S THE PROPER prio i a 

Oy waitin NG As nites ERENT 

ae ae: aoe See 
THEIR INTERRECORD GAPS THE FLY. 

1. REWIND TAPE TO BOT. 
2. WRITE OME ( ) RECORD. 19 T TAPE OFF BOT 
3. WRITE SI (16) RE WITH A PROGRESSIVE DELAY 

OF FROM O TO 16 MILLISECONDS (APPROX) BETWEEN CO 
4 BACKSPACE 1 Re ao ALL OW 4 THe ie RECs SOP ac 

a MONI TORING uF Pe teen ie a EK Bean” OCRY) 
UNTIL THE FRAME COUNT NEXT GOES FROM O TO | (FC=1). 
THE TIMES FROM ORY TO FC=1 IS THE GAP TIME AND IT 
SHOULD REMAIN CONSISTANT FOR ALL RECORDS. 

*#(SEE CTIMTBL IN LISTING FOR GAP TIMES) ## 

Té2. DATA TIME AT 800 BPI: 

THIS TEST WILL MEASURE THE TIME REQUIRED TO WRITE 
ONE (1) INCH OF TAPE AT 800 BPI 
BY WRITING A RECORD OF ENOUGH FRAMES TO MOVE 
THE TAPE 1 INCH (800 FRAMES), DATA RATE 
CAN BE VARIFIED. 

1. REWIND TO BOT AND ALLOW TAPE TO STOP 
@. WRITE A RECORD AT 200 BPI. 
3. MONITOR DRY (BIT 7 OF DS) FOR EACH RECORD 
4. THE TIME FROM FC=FC+1 TO DRY WiLL BE THE TIME REQUIRED 

FOR 1 INCH AT THE SELECTED DENSITY 
S. STOP 

T23. DATA TIME AT 1600 BPI (PE): 
REPEAT STEPS 1 THRU S AT 1600 BPI 
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N02 
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THE ERASE COMMAND WILL CAUSE AN AREA OF THE THREE (3) 
INCHES TO BE OC ERASED IN THE FORWARD DIRECTION. 
THIS TEST WILL ASSURE THAT THE PROPER DISTANCE IS 

Te4. ERASE: 

31-MAR-77 00:00 
OZTEE-A TMO3/TE16 DRIVE FUNCTION TIMER MACY11 30(1046) 

TMO3 DRIVE FUNCTION TIMER 

OZTEEA.P1i 

ON THE THREE (3) INCH GAP. 
EN, A 3 INCH GAP IS 
T ON TAPE. 

as 

BE THE TIME 
ORO PLUS THE 

HoaO 
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Teb. TAPE SPEED FORWARD: 

IS QUIRES OF AN 800 TAPE! 
The OPER OR Wt BE QUTRED TO TAPE 

Ne THe T. iy SKEW TAPE Y 

I AEA A Ne age 
GHRANTEED TO BE TE. 

1. @SSURE TAPE 13 TOPPED AT BOT. 
2. Sous A READ (800 BPI, NORMAL) 
3. MONITOR FC FOR FC = 800(10) 
4. MONITOR FC FOR FC = BaN0 (10) 
S. TIME FROM FC = 800 TO FC = 8800 IS THE TIME REQUIRED 

FOR TAPE TO_TRAVEL 10 INCHES 
6. DIVIDE THE TIME FOR 10 INCHES BY 
a: CHE RESULT TS AN AVERAGE SPEED FOR 1 INCH 

T27. TAPE SPEED REVERSE: 

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

1. ADVANCE TAPE OFF OF BOT. 
2. ISSUE A READ REVERSE. 
3. REPEAT STEPS 3 THRU 6 IN THE REVERSE DIRECTION. 

vA 

981 .LIST BIN,LOC,SEQ 
age 
983 -NLIST MC 
984 "MIST TOC 
98S -LIST ME 
986 “ENABLE ABS, AMA 
987 : C. SCPREG. SCATCH. STYPE, .SACT11, . SEOP, SCHAIN 

os “aint ¢ Fre, Taaa/ Tele DRIVE FUNCTION TIMER 
390 - LOADING AND ber ING. PROSEBURE 
391 LOAD PROGRAM USING ABS LOADER 
392 : LOAD ADORESS 200 
993 SET SWITCH OPTIONS 
oH . PRESS START 
$95 
3% -RESTART PROCEDURE 

998 bee suite G8 3p #1 Ons 
1oe0 : PRESS S 

1001 ; . SWITCH REGISTER HITCH ASSIGNMENTS + ON ERROR 

105 i auig= — AGRRRS ibe SuBteSt 
1004 020000 Swi3= 20000 ‘INHIBIT ERROR TYPE OUT 
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MACYL1 30(1046) 27-JUN-77. 17:03 PAGE 27 
STARTING INSTRUCTIONS 

T T Si SREY BRTESL LF cartcrio 
he: BOAR ite ore PIER AE TER EACH ITERATION 

: 100 AOAT cy 
Sry ere iad Gon FRYE. CHE 
BENOTE: IF <SW1S-SWOO) ='177777 AT STARTUP USE SOFTWARE 

SWITCH REGISTER. 

: CONSOLE 
CONTROL C RESTART PROGRAM (SAME AS START 2 200) 
CONTROL G 'SET NEW SOFTWARE SWITCH REGISTER 

} CONTROL U ‘DELETE LINE TYPED 
RUBOUT (DELETE) ‘DELETE LAST CHAR TYPED 

GENERAL REGIS 
tae OF ES Ec: REGIS 

R1=A0G £SS OF _'0S’ eh 
TER ( 

RE eer RS=INOEX INDICA cae ELLATOR POL 
RY=CONTAINS cK COUNT TIMER IS RUNNING 
RS=AOORESS OF CS1 (SET BY MSE OeE) 

-SBTTL MACRO DEFINITIONS 
SAVE . MACRO 

JSR PC, . SAVE ;SAVE REGISTERS ON THE STACK 

BY TIMER) T 
BY TIMER) 

w
e
 

w
e
 

w
e
 
w
e
 

w
s
 
w
w
e
 

: STORE 
JSR PC RESTORE RESTORE REGISTERS FROM THE STACK 

RESTORE 
; INPUT 
JSR INPUT GET USER INPUT 
-ENOM INPUT 

JSR PC. REWINO sREWINO SLAVE 
99t BRANCH IF ERROR ON REWIND 

IMON TURN TIMER ON 

R(R3) GO TO TIMER & RETURN VIA R2 

INC (RS) ;SET ’GO’ BIT 

-SBTTL REGISTER ASSIGNMENTS 
; DEFINITIONS ANO REGISTER ASSIGNMENTS 
; iGENERAL REGISTER ASSIGNMENTS 

Ris“l 
Re=%e 
R3=%3 

244 
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5
 

Aa
 

ce
 

1064 4 
1065 000001 R11=%1 

106? err Raa 1008 eevee Rigo 
1083 000005 R1S=%S 

1071 ; REGISTER ROORESSES 
1072 177776 PSu=  —s-«177776 - ;PROCESSER STATUS 
1073 177774 SLR= 177774 -: STACK LIMIT REGISTER (11740, 11745) 
1074 17777e PIRQ= 177772 a Q. (11745) 
1075 177770 UBREAK= 177770 MI REGISTER (11745) 
1076 177560 TKS= 177560 : sKEYBOARD CSR 
1077 177562 TKB= 177562 ; ;KEYBOARD DATA BUFFER REGISTER 
1078 177564 TPS= =: 1177564 - + TELEPRINTER CSR 
1073 177566 TPB= 177566 :: TELEPRINTER DATA BUFFER REGISTER 

1081 ; ; VECTOR ADORESSES 

es 000010 ain ti 22 oF oe Inet TRAP VECTOR 
1084 000014 5 TVEC=14  ebbreS8 OF si BY he VECTOR 
1085S 000014 TRIVEC=14  :AOORESS OF *TRACE’ TRAP VECTOR 
1086 000014 BPTVEC=14 >: AOORESS OF 'BREAKPOINT’ TRAP VECTOR 
1087 000020 LOTVEC=. *:ROORESS OF IOT TRAP VECTOR 
1088 oo00e4 PFVEC=24 3 § ROORE 5 OF SOME FAIL TRAP VECTOR 
10893 000030 EMTVEC= 33 SS OF EMT VECTOR 
1090 000034 TRAPVEC=34 ;;AOORESS OF VECTOR 
1091 000060 TKVEC= 60 js BOORE 59 OF TTY INT. VECTOR 
1092 000064 TPVEC=64 .3 SS OF TTY PAIR ER INTERRUPT VECTOR 
1093 000114 PARVEC= 114 = ROORESS OF MA/MF PARITY ERROR VECTOR 
1094 000240 PIRVEC=e40 *:ADORESS OF PIRQ VECTOR 
1095 ooge44 FPEVECsO44 ;:ADORESS OF FLOATING POINT INT. VECTOR 
1096 000250 MMVEC=2S0 ::ADORESS OF MEM MGMT ERROR TRAP VECTOR 

1098 ;CLOCK AOORESS VECTORS 
1099 172S40 PLKCSR= 172540 “KWL1-P 
1100 000104 PLKVEC= 104 
1101 177546 LKS= 177546 sKWI I=L 
1102 000100 LKVEC= 100 
1103 177514 LPS= «177514 sLPL1 
1104 177516 LPB= 177516 

1106 RH, TMO3/TE16 REGISTERS 
1107 172440 TMCS1= 172440 

1109 ;TMO3/TE16 INDEX VALUES 
1110 000000 CSiz ~=—-00 ;CONTROL STATUS #1 
M111 000002 WC= 02 
i112 O00004 BA= O04 “BUS ADORESS REGISTER 
1113 000006 ros 06 ;FRAME COUNT 
1114 000010 CSe= = 10 “CONTROL STATUS #2 
1115 000012 0S= le ;ORIVE STATUS 
1116 000014 ER= 14 “ERROR REG #1 
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1117 = sant NTI Y ii Boones | OB BUFFER REG 
1119 O00024 MR= e4 SRI NTERANCE REG 
1120 000026 OT= 42) ;ORIVE TYPE REG 
lel 000030 SN= 30 ;SERIAL NUMBER REGISTER 
Lice 000032 TC= 3e ;TAPE CONTROL REG 

1124 .SBTTL TMO3/TE16 REGISTER BITS 
112S ; RHCS1-CS1(RS) 
1leb 000001 1 
1127 000000 = 0 
1128 g0000e Fee 
1129 Q00006 = 6 
1130 000010 ORYCLR= 10 
1131 000026 WMK= 26 
1132 O000e24 ERASE= 24 
1133 000030 FWD= 29 
1134 O00032 REV= 
1138 000050 WCHKF= SO 
11% OOO0SE WCHKR= 56 
1137 000060 WWO= 60 
1138 C00070 ROFWO= 70 
1139 000076 ROREV= 76 
1140 000100 IE= 100 
1141 000200 ROY= 200 
114e 000400 Alb= 400 
1143 001000 AL7= 1000 
1144 002000 PSFL= e000 
L145 004000 DVn= 4000 
1146 020000 = 20000 
1147 040000 TRE= 40000 
1148 100000 SC= 100U00 
1149 RHCS2-CS2(RS) 
1150 000000 OVO= 0 
115] 000001 OV1= | 
1152 o0000e OVe= e 
1153 000003 DV3= 3 
1154 OOO004 OVY= 4 
1155 000005 OvS= 5 
1156 000006 OVb= 6 
1157 000007 OV7= 7 
1158 000010 BAI= 10 
1159 o000e0 PAT= 20 
1160 OO0040 CLR= 40 
1161 000 100 IR= 100 
1162 000200 = 4 
1163 000400 MOPE= 400 
1164 001000 MXF = 1000 
1165 002000 = 200 
1166 004000 NEM= 4000 
1167 010000 NED= 100 
1168 020000 UPE= 20000 
1169 040000 WCE= 40000 
1170 100000 OLT= 100000 
1171 ; RHDS-DS(RS) 
1172 000001 SLA= | 
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1173 Tz 1s : 3 
1175 10 106= 10 
1176 000020 SOWN= 20 
177 000040 PES= 40 

_ a 
1181 OG2000 EOT= 2000 
1182 004000 WRL = 4000 
1183 010000 MOL = 10000 
1184 020000 PIP= 20000 
1185S 040000 ERR= 40000 
1186 100000 ATA= 100000 
1187 ; RHER-ER(RS) 
1188 000001 ILF= 1 
1189 o0000e ILR= 2 

1181 000004 = 4 
1192 ooo020 FMT= e0 
1193 000 100 INCVAE= 100 
116 000200 PEFLRC= 200 
1195 000400 NSG= 400 
11% 001000 FCE= 1000 
1197 002000 CSITM= e000 
1198 004000 NEF = 4000 
1199 010000 OTE= 10000 
1200 OPI= 20000 
1e01 040000 = 40000 
1202 
1203 . RHMR-MR (RS ) 
1204 000100 oSC= 100 
120S 
1206 ;RHOT-DOT(RS) 
1207 002000 SPR= 2000 
1208 010000 CH7= 10000 
Eat 040000 TAP= 40000 

lell s;RHTC-TC(RS) 
lele 001700 NORM11= 1700 
1213 000320 COM11= 320 
1214 BPIe0O= 0 
1215 000400 BPISS6= OOO4O0 
1216 00 1000 BP1s00= 061000 
1217 002300 PE1600= 002300 
1218 100000 accL= 100000 
1219 
1220 
122] 
leee ; INSTRUCTION EQUATES 
1223 104400 H_T= TRAP 
1224 104000 SCOPE= EMT 
ice 000004 TYPE= IOT 

1227 sMISCELLANEOUS EQUATES 
1228 005620 OUT BUF =INIT -OUTPUT BUFFER STARTS AT BEG OF PROGRAM 
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he 177400 FRMCNT= -2S6. ;FRAME COUNT 
le 177600 WROCNT= -128. ;WORD COUNT 
1231 ;ASCII EQUATES 
1e32 000001 CNTRLA= 1 ;ASCII CODE FOR CONTROL A (tA) 
1233 000003 CNTRLC= 3 i Reet C FOR CONTROL C (tC) 
1e34 000007 CNTRLG= 7 ;ASC FOR CONTROL G (¢G) 
1238 000011 HT= ll ;ASCIT COOE FOR HORIZONTAL TAB 
1236 000012 LF= le ;ASCIT COOE FOR LINE FEED 
1237 000015 CR= 15 ;ASCII COE FOR CARRIAGE RETURN 
1238 000017 CNTRLO= 17 ;ASCIT C FOR CONTROL O (tO) 
1239 00002S CNTRLU= 2S ;ASCII CODE FOR CONTROL U (fU)
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1240 :SETUP TRAP VECTORS 
1241 000014 . 2TBITVEC 
1242 000014 000016 "WORD +2 
1243 000016 -WORD HALT 
1o44 boone) 130 -WORD TYPE 
les WORD O cae 

I GREER BBs 1B Ra 
ious Boorse bocaG Woe 300 
1250 000034 003544 “WORD HLT 
leo 000036 000340 -WORD 340 

12eS3 sACT11 HOOK mate tenes 
1254 po00040 SSVPC=. 
1255 OO0046 246 
1256 OOO04 012642 “WORD  SENOAD 
12s? o000se2 252 0 

OOOOOE . [Bef ose pe 
l 
eb] 000060 /=TKVEC 
lobe 000060 003420 “WORD -TKISR 
1263 000062 “WORD 
1264 
1265 
1266 000176 : 
126? 000176 000100 SWREG: .WORD 

1269 000200 = 
1270 000200 000137 o0S620 Imp OsINIT 
1271 0002 10 2210 
1e7e 000210 000137 006726 JMP BsRSTRT 

1274 000500 = 
127s 000600 STKPTR= 600 

1277 001000 .=1000 
1278 - PROGRAM TAGS 
1279 001000 177570 owR: 177570 
1280 001002 900000 SCPADR: .WORD 0 
1281 001004 000 ORVNUM: .BYTE 0 
LeBe 001005 000 SLVNUM: “BYTE 0 

15a BOIbIB So Sau3 HORSE: “HORS NCSI 
1285 001012 o00000 ATIME: .WORD O 
1286 001014 d00d2e6 ATIMTBL: .BLKW 16. 

1288 001054 oj00deD GAPTBL: .BLKW 16. 
1289 001114 000000 DELTIM: .WORO O 
1290 001116 o00000 OCTALO: .WORD O 
1291 001120 060 GAP: “BYTE 0 
1292 001121 000 ITCNT: .BYTE O 
1293 001122 000 TSTNUM: .BYTE O 
128 001123 000 ERFLG: .BYTE 0 
1295 001124 000 PRGFLG: .BYTE 0 

27-JUN-77 
TMO3/TE16 REGISTER BITS 

i SOF TWARE SWITCH REGISTER LOC. 

HOS 
17:03 PAGE 32 

’T’ TRAP ro, TIMER ROUTINE 
Bejonty (eve LEVE 

0 . TYPE ROUTINE 
ise Heh LEVEL O 

FAIL TRAP TO HALT 
i POER VEC 
ist ony Re ro, . SCOPE ROUTINE 

IORITY LEVEL 
:SET TRAP TRAP 19 »HLT ROUTINE 
“PRIORITY LEVEL 7 

;SAVE CURRENT LOCATION CTR 

;SET LOCATION 46 

REC TRE LOCATION CIR 

176 

SWO6 ;SOFTWARE SWITCH REGISTER 

:GO TO START OF PROGRAM 

sRESTART ADDRESS 

; STRACK 

; SWITCH REGISTER 

i tree OR NE ue Teer 

NT ae The E (SLVTBL) BELOW 
coin eR. ty TMO3/TE16 REGISTERS 

5CON ONTAINS 'TICK’ COUN 
sEACH ENTRY CONTAINS TIME CBR FUNCTION 
‘ENTRIES ARE MADE BY SCOPE’ ROUTINE 
“TIMES RECORDED BY ’GAP CONSISTANCY’ TEST 
‘VARIBLE DELAY 

;CONTAINS GAP 8 (USED FOR TST Oel) 
i ITERATION COUNT 

ERROR FLAG 
PROGRAM FLAG 
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ue ;UNTT FOUND INOICATOR Be WEE RE 8 
1 0011 PSCNT -BYTE 0 ;CONTAINS PASS COUNT 
1 001130 009 ASFLG: <BYTE 0 3170 = YES/NO. 
1 0011 -EVEN 
1301 001132 Q30460 DIGTAB: “01 
1302 001194 031462 "23 
1303 001136 032464 nee 

He BIS Bake : 
1306 001144 000006 ODIGITS:.BLKB 6 ;RESERVE SPACE FOR CONVERTED DIGITS 
1307 001iSe 000 -BYTE 0 : TERMINATOR 
1308 001154 - EVEN 
1309 001154 000010 ORVTBL: .BLKB 8. 3A O/-1 = DRIVE NOT TO BE/TO BE TESTED 
1310 001164 000100 SLVTBL: .BLKB 64. ;A_O/-1 = SLAVE NOT TO BE/TO BE TESTED 
1311 OO01e64 000110 : .BLKB_ 72. TELETYPE INPUT BUFFER 
131e 001374 005015 000 CRLF: .ASCIZ <CR><LF> MISCELLANEOUS ASCII CHARACTERS 
1313 001377 134 000 BKSLSH: .ASCIZ '\’ 
1314 001401 060 ECHO: .ASCIZ ‘0’ 
1315 port 007 000 aarp PACTS (7) 
1316 0OO1 OSS 000 :. ASC =! 
1317 001407 O40 SPACEe: .ASCII ° ' 
1318 OOi410 OO00040 SPACE: .ASCIZ2 ° ' 
1319 OO1412 004476 000 ANGTAB: .ASCIZ °)’<HT> 
1320 001416 EVEN 
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31-MAR-77 00:00 TIME SPECIFICATION TABLE 

; THE Be. bi a febte Corr Bins Toe SPECI FUNCTION TIMES IN TENS OF 

for 
FEN pines ARE TYPED THAT THEY ARE TYPED IN HS RS 

: .WORD = MAX, MIN ; TIME IN MS FUNCTION TEST 8 

TIMTBL:. 0 ; 

HBB Ten. aso00. i TSHB-uso.0 tte fon por TsTont e tt Je e b ci] - a 

one Goes): Boras. 8°88: 6 ripe] SUT DOWN T5T003 
“WORD 01350.; : j13.5°7.3, WRITE STLDOMN 17004 

ea ae 
* WORD 03380: or. 113.5-7.3 REA TLEDOWN TSTOIO 
~ WORD . 002%. 33.2-2.4 RO REV START =‘ TSTC11 
“WORD 00330. :3.7-3.3 RO REV SHTOWN TSTOle 
“WORD 01350:' > $13.5-7.3 RD REV STLOWN TSTOL3 
[WORO 01670.;01070.  316.7-10.7 TRN RND DLY F-R TSTOLY 
“WORD 91679. 01 .  $16.7-10.7 TRN OLY R-F TSTOIS 
: 1290. ' > 31219-9.5 GAP SIZE STOP TSTOI6 
"WORD 01180.,008S0:  311.8-8.5 GAP SIZE STRT 1ST017 
“ORD 91430. 01260. 14° 3-12.6 GaP SIZE INTER TST020 
: 1330:'01180: 313.5-11.8 GaP CONSISANCY TSTO?1 
“WORD Oe400.;02200:  ;24.0-22.0 DAT TIME BO00BPI TSTO22 
“WORD 0251077020410: 9 $25. 1-241 DAT I TIME 1600PE 157023 

pone GHD 98800; ON ocibaeo | REIL TeTQ0¢ 
“WORD 49308-  ABCOR oat RPE SPEED Ti FWO TSTO26 
‘WORD 02270.,02170. 322.7-21.7 TRE SPEED REV 151027 

;NOTE: TEST 26 AND 27 REQUIRE PRERECORDED BOOBPI SKEW TAPE. 
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TEST HEADER POINTERS 

TRRir ine’ 98" Loa’ ssor TwaRe SUR 

GTSWR: ow SGUREG, SUR ; H IF SOFTWARE SHR 
;NOT INVOKE: 

ISR PC, . SAVE :SAVE REGISTERS ON THE STACK 
TYPE, L. SHR Re 

1ohe L.NEW’ y 
JSR . [INPUT -GET_USER T 
C8 och, SUTTeUF tate) ia Bb CHAR IS <CR> 

JSR PC CNVTAO -CONERT ASCII TO OCTAL 
Vv geOC TAD 9SHR -SET NEW SWITCH REG CONTENTS 

1s: JOR C, .RE 

. oer PROGRAM ile ena 

. SBTTL OUT INE 
;;ROUTINE TO TYPE ASCII MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE. 
-: THE Roy Ne WILL INSERT A NUMBER OF ett CHAR TERE AFTER A LINE FEED. 
; CALL: 330 YPE INSTRUCTION 
33 MESAOR s;MESAOR IS FIRST ADORESS OF ASCIZ STRING 

;;TAGS USED BY THE TYPE ROUTINE BELOW 
SHT=11 ; HORIZONTAL TAB 

SNULL: .BYTE 0 CONTAINS NULL CHARACTER 
SFILL: .BYTE 2 i | CONTAINS 8 OF FILLER CHARACTERS 
STPFLG: {BYTE * CONTAINS TELEPR AVAILABLE FLAG 

°30/377 = AVAIL/NOT avait 
STKFLG: .BYTE 0 ::CONTAINS KEYBOARD AVAILABLE FLAG 
STPS:  .WORD 177564 ;ADORESS OF TLEPRINTER STATUS REGISTER 
STPB: [WORD 177566 tADORESS OF TELEPRINTER DATA BUFFER 
SCHARCNT: .BYTE O CONTAINS 8 OF CHARS TYPED 
SCNTRLO: BYTE O >;CONTAINS CONTROL 0 CHAR (IF TYPED) 
SCRLF: :ASCIZ <15><12> 

“EVEN 
ROSW: .WORD O 

.TYPE: MOV RO,-(SP) SAVE RO 
MOV aetsP?. RO ::GET MESSAGE ADDRESS 
ADO $2, 2(>P) ADJUST RETURN PC 
CLRB SCATRLO 

TYPEL: STB  $CNTRLO BRANCH IF CONTROL 0(10) WASN’T TYPED 
BEQ TYPE2 

TCRLF: TYPE, SCRLF 7: TYPE <CR><LF> 
TSTB = ROSW 
BPL TYPE3 
CLR ROSW 
RTS PC 

TYPE2: MOVB (RO)+,-(SP) -:PUSH CHARACTER TO BE TYPED ONTO STACK 
BNE TYPEY4 BRANCH IF NOT THE TERMINATOR 
TST (SP)+ POP TERMINATOR CHAR OFF THE STACK 
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TYPE SUBROUTINE 
: + ee T 

TYPES Rey (SP)+, RO i REAR 18-caleR 

TYPEY: CMPB = 8SHT, (SP) . sBRANCH IF HORIZONTAL TAB <HT> 

FER y 3; TYPE CHARACTER 
3S: CNPB OO saal2. (SP)+ * CHECK IF CHARACTER WAS A LINE FEED 

BNE TYPEL ss F NOT LINE FEED 
MOV SNULL ,-(SP) -:GET 8 f FILLERS REQUIRED AND FILLER 

i . 

4g; DECB =s-«1C SP) ; ;DECREMENT FILLERS REQ. COUNT 
BLT 3$ IF NO MORE FILLERS ARE REQUIRED 
JSR PC,SS :: TYPE FILLER CHARACTER 
BR 4§ 

Ss: Ise asTPs ;;WAIT FOR OUTPUT DEVICE 

CMPB #47, B¥SCNTRLO - sCHECK_IF CONTROL 0 WAS TYPED 
BEQ ::STOP TYPING MESSAGE IF ¢0 WAS TYPED 
MOVB  2(SP) ,aSTPB : OUTPUT CHARACTER 

6$ cre 415,215?) - BRANCH IF NOT <CR> 

CLRB SCHARCNT CLEAR CHARACTERS TYPED COUNT 

7$: cna 812,2(SP) BRANCH IF <LF> OR ’NULL’ 

INCB  $CHARCNT -s INCREMENT CHARACTER TYPED COUNT 
es: RTS PC 

- -HORIZONTAL TAB <HT> PROCESSER 
8: MOVE 840, (SP) »sLOAD 'SPACE’ 
i0$: JSR pc, $$ TYPE 'SPACE’ 

BITB 87. SCHARCNT >;TYPE SPACES UNTIL A MULTIPLE 
BNE 10$ :30F § CHARACTERS HAVE BEEN TYPED 
TSTB  s-« ( SP) + POP SPACE 
BR TYPE! :3GET NEXT CHARACTER 

; SUBROUTINE TO SAVE GENERAL REGISTERS ON THE STACK 

: : MOV RS, -(SP) -SAVE REGISTERS ON THE STACK 
MOV RY’ -(SP) 
MOV R3;-(SP) 
MOV R2,-(5P) 
MOV R1;-(5P) 
MOV RO’ -(SP) 
MOV 14tSP),-(SP) GET RETURN PC 
RTS c : RETURN 

; SUBROUTINE TO RESTORE GENERAL REGISTERS FROM THE STACK 
sCALL: RESTORE 
. RESTORE: MOV (SP)+, 14(SP) inoue Re Te PC 

MOV (SP)+,RO *RESTORE REGISTERS 
MOV (5P)+,Ri 
MOV (SP)+,Re 
MOV (SP)+,R3 
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+,R4 012604 (SP)+, 
012605 NOY (SP) +°RS 

RTS PC » RETURN 

. SUBROUTINE TO CONVERT OCTAL DATA TO Ascll 
*CALL: MOV MOVE NUMBER TO R2 
: ISR PC, ecth ad 

110637 001126 CNVOCT: MOVB = SP, TYPFLG “SET DO NOT TYPE FLAG 
OO04O2 BR CNYTO 

.SBTT OCTAL TO ASCII 8 TYPE ROUTINE 
; SUBROUT INE 15 CONVERT OC TAL NUMBER TO ASCI cit a Pa TYPE IT OLT 
“CALL: MOV NUMBER N Re 
. JSR PC, BRT : CALL * ROUT THE 

105037 001126 TYPOCT: CLR8 § asTYPFLG SET TYPE FLAG 

004737 002354 "JSR PC, .SAVE SAVE REGISTERS oon THE STACK 
012704 OO1144 MOV sOOIGITS,R4 jSET PTR TO OUTPU 
005003 CLR R3 RS i octal 0 OCTAL DIGIT 
010201 MOV R2,R1 T8 
006302 1$: ASL Re ‘SHIFT o 

103 ROL R3 
12700 000006 MOV 86 , RO -SET DIGIT COUNTER 

OOO4O4 BR 3$ 

006302 2s: ASL Re :SHIFT @ 3 PLACES LEFT 
006103 ROL R3 
005301 DEC Ri 
001374 BNE 2s 
012701 000003 3S: MOV 83,R1 -SET SHIFT COUNTER 
ibe 001132 nove DICTAB(RS) , (RM)+ ‘MOVE ASCII EQUIV TO OUTPUT 

005300 DEC RO ;DECREMENT DIGIT COUNT 
001365 BNE 2s ;GET NEXT DIGIT 
105737 001126 TSTB =: S8TYPFLG :BRANCH IF ASCII IS 
001002 BNE 4§ *NOT TO BE TYPED 
OO0004 001144 4s TYPE, ODIGITS 

004737 002376 ; JSR PC, .RESTORE RESTORE REGISTERS FROM THE STACK 
000207 RTS PC 

- SUBROUTINE TO CONVERT OCTAL DATA TO DeCINAL, ASCIT 
“CALL: MOV MOVE NUMBER TO Re 
. JSR PC, aati 

110637 001126 CNVDEC: MOVB SP, a8TYPFLG ;SET DO NOT TYPE FLAG 
000402 BR CNYTD 

.SBTT OCTAL TO DECIMAL & TYPE ROUTINE 
“THIS ROUTINE «CONVERTS aN OCTAL # TO DECIMAL ASCII AND TYPES IT OUT 
“CALL: MOV NUMBER, R -PUT 8 IN Re 
: JSR PC, PEPOEe “CALL ROUTINE 

105037 001126 TYPDEC: CLRB  asTYPFLG -SET TYPE FLAG 
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1597 gn2s40 CNVTD: 
1598 004737 002354 JSR PC, . SAVE ‘ais 8 & ON THE STACK 
1 Peel pospg0 CLR RO DECIMAL CONSTANT 

1 001144 MOV sOOIGITS,RY 

iehs cere Ay: Se RaonsT (RO) ,R2 foci Sel RAT UNTIL 

iss fee Be he 8 teen FF stances 
1608 3S: ADO BEONST (RO) 00 _BACK WHEN NEGATIVE 
I ~ t 1132 MOVB GTAB(R3); (R4)4 ROVE ASC I a UIVILEN 
1608 S76 RDO 82.RO 
1609 O00 %02 905760 002634 TST OCONST (RO) * UNTIL cone CONSTANTS DONE 
1610 1361 BNE 1$ 
1611 510 112724 MOVB 8°10, (RH) + -LAST DIGIT IS 0 
ible 00 14 105737 001126 TSTB aeTYPrLG i BRANCH cH IF ascil IS 

eid ox 3 BonDod 001144 4s PPE OOIcITS , 

1616 O0e62h 004737 00237b JSR PC, .RESTORE RESTORE REGISTERS FROM THE STACK 
161? 002632 000207 RTS PC 

1619 O02634 023420 OCONST: .WORD 10000. 
1620 000636 001750 “WORD 1000. 
1621 O02640 O00144 “WORD 100. 
ib22 OO0eb42 000012 {WORD = .10. 
1623 O0cb44 00000! “WORD 1. 
bes 00264 9000000 {WORD «OOO : TERMINATOR 

lbeb .SBTTL TYPE SPECIFIED TIMES ROUTINE 
1627 - THIS SUBROUT INE OUTPUTS THE TIME SPECIFICATIONS FOR THE TEST 
1628 AND AL SO_THE BCT TIME RECORDED (ATIME) 
1623 FORMAT OF NE T 
1630 ; RANGE =< ( RARRRR-BBBBBB > ACTUAL =CCCCCC 
1631 : AREPRA IS MAXIMUM TIME FOR TEST (STIMTBL( TSTNUMXY) ). 
1632 : Bou 38 18 MINIMUM TIME FOR TEST (STIMNTBL(TSTNUMX4+2)). 
1633 cceccee $5 ACTUAL TIME RECORDED BY TEST (ATIME). 
1634 -CALL: MOVB Test NUMBER R2 ;LOROD TEST NUMBER 
1635 : MOV aTIME  dBATINE “MOVE TIME TO ATIME 
1636 ; JSR Pc, ouTSPC 
1637 O0ebSO O010C%6 bUTSPC: MOV R2'-(SP) SAVE R2 8 R3 ON THE STACK 
1638 O0e6S2 010346 MOV R3/-(SP) 
1639 006.302 ASL R2 ;MULTIPLY TEST @ TIMES 4 
1640 002656 006302 ASL Re TO FORM INDEX INTO STIMTBL 
1641 Quebbd 010203 MOV R2,R3 ?R3 CONTAINS INDEX INTO TABLE 
1642 O0ebbe DOOG 014745 TYPE, L.RNG 
1643 O0cb66 01 001416 MOV STIMTBL(R3), Re GET MAXIMUM SPEC TIME 
1644 002672 004737 002S34 JSR PC, TYPDEC ‘CONVERT TO DECIMAL & TYPE 
1645 002676 OO0004 001405 TYPE, DASH 
1646 eee 016302 001420 MOV STIMTBL+2(R3) ,R2 GET MINIMUM TIME 
1647 008708 737 =002S34 JSR PC. TYPDEC “CONVERT TO DECIMAL 8& TYPE 
1648 1 el 001412 TYPE, ANGTAB 
1649 002716 OOO004 014755 TYPE; L.ACT 
1650 013708 001012 MOV JBATIME Re “CET ACTUAL TIME 
1651 002726 00473? 002534 JSR PC, TYPDEC “CONVERT TO DECIMAL & TYPE 
16S2 002732 000004 001374 TYPE , CRLF 
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OZTEEA.P11 31-AR-77 00:00 TYPE SPECIFIED TIMES ROUTINE 

8 BS ies ee 
l 

ie 15 subtout "ype ts {ie Ss ORDE 1688 he T SIZES (RECORDED IN 
1 retBei che ER By Tre ROUTINE IF THE GAP SIZE IS OUT OF 
1660 RANGE VIA T THE HLT LT BOUT INE Ne tha frost 
166] : RANGE “LORD GAP 8 INTO GAP 
1662 : Rove sri AT INE ‘LOAD ACTUAL TIME INTO ATIME 

es we 
1665 002744 010246 OUTGAP: MOV 82. -(SP) -SAVE R2 AND R3 
1666 O027% 010346 MOV R3. -( SP) 
1667 002750 113703 001120 MOVB GAP, R3 GET GAP 8 
1668 002754 006303 ASL R3 
1669 002755 006303 O1N74s i R3 

1671 Ou 7e4 016.08 001556 1 RNG INTBL(R3), R2 -GET MAX TIME 
1672 004 002534 Ook PC, TYPDEC CONVERT TO DECIMAL & TYPE 
1673 00277 001405 TYPE, 
1674 003000 Oi 1S50 MOV GTIMTBL+2(R3), R2 GET MIN TIME 
1675 OO3004 38 002534 JSR PC. TYPDEC :CONVERT TO DECIMAL 8 TYPE 
1676 003010 OOOOON O0l4ie TYPE, ANGTAB TYPE < 
1677 OOG014 909004 14765 TYPE, LACT 
1678 O0302e0 O01 1012 MOV QBATIME Re GET ACTUAL TIME 
1679 003024 004737 Des. JSR ; oh TYPOEC :CONVERT TO DECIMAL 8 TYPE 

1681 eae eae ates move @EGAP Re GET GAP 8 
1682 O03040 004737 Fa JSR PC, TYPOCT : TYPE CAPs 
1683 O03044 OQO0004 001374 TYPE, CRLF 
1684 003050 012603 MOV (SP)+,R3 -RESTORE R3 AND R2 
1685 003052 012602 MOV (SP)+'Re 
1686 003054 000207 RTS PC 

1688 .SBTTL ASCII TO OCTAL CONVERT SUBROUTINE 
1689 - SUBROUTINE TO CONVERT ASCII DATA TO OCTAL. CONVERTED OCTAL DATA 
1690 "IS LEFT IN OCTALO <1S-00>. 
1691 003056 ENVTAO: 
1692 004737 0023S4 JSR PC, .SAVE i SAVE GISTERS ON THE STACK 
1693 012700 O01c64 MOV sTABUF RO T PTR TO ASCII DATA 
169% 003065 012701 OO11i6 MOV socTALd, Ri ‘Et ADORESS OF OCTAL DATA 
1695 003072 005011 CLR (RL) -CLEAR OUT OLD OCTAL DATA 
16% O03074 005061 ocnn0dd2 CLR 2(R1) 
1697 903100 122710 000015 1S: CMPB BCR, (RO) (CR) TERMINATES INPUT 
1698 104 OO1414 BEQ 3$ 
1699 003106 112002 MOVB  (RO)+.R2 -GET 'OCTAL’ DATA 
1700 003110 ONe702 177770 BIC #177770, Re -STRIP UNUSED BITS 
1701 003114 012703 000003 MOV 83 :SET SHIFT COUNT 
1702 003120 006311 2s: ASL (RI) SHIFT LAST 
1703 003122 006161 oc0d0e ROL 2(R1) -OCTAL DIGIT 
1704 003126 005303 DEC R3 
1705 130 001373 BNE 2 
1706 003132 050211 BIS R2, (R1) AND INSERT THIS DIGIT 
1707 0031354 00076) BR 1$ -GO GET NEXT DIGIT 
1708 003136 3S: 
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1709 003136 004737 002376 
1710 003142 
1711 
1712 
1713 
1714 
1715 
1716 
1717 
1718 OOO144 
1719 003144 Q004737 002354 
1720 003150 012700 GOl1014 
1721 pose 11370! OOllel 
1722 003160 122701 000001 
1723 003164 001423 

1788 OOaLSD ayson3 
1726 etd 1 1 oo0ode0 
ire? 003176 O01402 

1758 Bosote | oor 
1730 
1731 
1732 OO03204 O6e00e2 
1733 O003e08 005503 
1794 003210 005301 
ie OO3el2 001374 

1737 OO03214 012700 do0004 
1738 OO3e20 006203 
173° OO03e22 006002 
1744 003224 005300 
1741 003226 001374 
1s 003230 010e37 O010le 

17 OO32HY «113700 OOlle2e2 
174S 0032040 006300 
174 QOO3e42 016037 001656 0032Se 
1747 0032eS0 QO00004 
1748 0032eS2 O00000 
1749 OO032SH 113702 OOllee 
17580 003e60 004737 
1751 0032064 004737 002376 
17S2 003270 000207 
1753 
1754 
1755 
1756 
1757 
1758 
1759 003272 010046 
1760 003274 012700 001264 
1761 003300 105737 177560 
176s 003304 100375 

1764 003306 113746 177S6e 

EQY 
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ASCII TO OCTAL CONVERT SUBROUTINE 

JSR PC, .RESTORE -RESTORE REGISTERS FROM THE STACK 
RTS PC : RETURN 

THE puai fon § T tate THE FASE TIMES FOR EACH TEST IT 
ERATION it 13 SEAT Tone AND PLACES THE AVERAGE RESULT IN ‘ATIME’ 
itt Types THe Nee OF THE FUNCTION THAT WAS TIMED, THE TIME SPEC- 
IFICATION AND THE ACTUAL TIME . 

PUBL ISH: 
JSR PC, . SAVE -SAVE REGISTERS ON THE STACK 
MOV sAtIMTBL, RO ;GET TABLE ADORESS CONTAINING TIMES 
MOVE  a@sITCNT,A1 GET 8 OF NTRIES (GIVEN BY ITERATION COUNT) 
CHP HRI NCH F SINGLE ITERATION 

CLR Re “CLEAR 'SUM’ REGISTERS 

CHPE #16. Rl -BRANCH IF 16. ITERATIONS 

HALT ITERATION COUNT MUST BE 1 OR 16. : BE RA NT oF sh 
WHEN TEST IS RUNNING. 

1S: 900 (RO)+, Re SUM INDIVIDUAL TIMES 

DEC Rl 
BNE 18 

2s: MOV #4,RO 
3S: ASR -SHIFT TIME IN R38 R2 4 PLACES 

ROR Re *RIGHT = DIVIDE BY 16. 
DEC RO 
BNE 3$ 
MOV R2, ISAT IME ;MOVE AVERAGED TIMES 

4g: nove Q4TSTNUM, RO GET TEST 8 

HOV NANPTR(RO) ,SS GET TEST NAME STRING ADORESS 

SS: .WORD OO 
MOVB 8 TSTNUM, R2 -GET TEST 8 
JSR PC, OUTSPC OUTPUT TIMES 
JSR PC’ RESTORE "RESTORE REGISTERS FROM THE STACK 
RTS PC 

.SBTTL INPUT SUBROUTINE 
- SUBROUTINE TO GET TTY INPUT 
‘CALL: JSR PC. INPUT 
INPUT DATA IS RETUNED IN BUFFER BEGINNING AT INBUF. 

INPUT: MOV RO, -(SP) ;SAVE RO ON THE STACK 
1$ MOV sIAMBUF , RO 
2s TSTB 2 TKS 

BPL 2s 

MOVB  asTKB,-(SP) GET CHARACTER 
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1765 003312 042716 000200 BIC 8200, (SP) 
176& 003316 122716 000177 CMPB 8177, (SP) CHECK RUBOUT 
1767? 003772 OO1004 BNE 3s 
1768 003524 CMPB -( RO), (SP)+ REMOVE CHARACTER FROM INPUT 
1769 OC. 001377 TYPE, BKSL 
1770 O3s.2 Ou7be BR -WAIT FOR NEXT CHARACTER 
1771 003334 \ee7 16 o0002s 3S: CMPB os BCNT RLU, (SP) -CHECK CONTROL U (tU) 
1772 OC3340 OO1004 BNE 4§ 
1773 OC3He 005726 TST (SP)¢+ 
177™% OC3744 OOOOON 001374 TYPE, CRLF 
1778 003950 000751 BR 1s 
177% OC. 2 122716 000003 4§: CMPB os BCNTRLC, (SP) BRANCH IF NOT CONTROL C 
1777 Oo 3 1003 BNE 40S 
1778 OG. RESET -RESET 1/0 
1779 003 x2 000,37 oOSsb2e0 JMP asINIT RESTART PROGRAM 
1780 OC3 4 111637 00140! 40S:  MOVB (SP), a8ECHO 
1781 003372 111620 MOVB (SP) '(RO)+ 
1782 003374 122726 000015 cepBsosCR, (SP) + 
1783 003400 001403 BEQ S$ 
1784 OO302e OO0004 001401 TYPE, ECHO 
1785S O00G406 000734 BR 2 
1786 003410 OOO00N 001374 S$: TYPE, CRLF 
1787 OO3414 012600 MOV (SP)+, RO 
1788 003416 O00c07 RTS 

1790 -KEYBOARD INTERRUPT SERVICE ROUTINE 
1791 OO320 11374 177562 tKISR: MOVB a8TKB, -(SP) GET TYPED CHARACTER 
1792 003404 042716 000200 BIC 8200, {SP) ‘STRIP PARITY BIT 
1793 003430 122716 000017 CMPB ss CNTALO, (SP) “BRANCH IF NOT CONTROL 0 (¢0) 
1794 OO3N34 001002 BNE 1$ 
17% 003436 111637 002121 MOVB (SP),SCNTRLO —; SET CONTROL O INDICATOR IN TYPE ROUTINE 

1797 OOON42 122716 000003 18: CMPB  s-83, (SP) “BRANCH IF NOT CONTROL C (tC) 
1798 OO3446 001007 BNE 2s 
1799 OOQNSO 023727 o0004e Ol2b42 CMP 3842, 8SENOAD =; INHIBIT ¢C IF ACT11 QV OR AA 
1900 003455 001403 2s 
1801 003460 000005 RESET 
180 OO3462 000137 005620 INP aeINIT RESTART PROGRAM 

1804 122716 000001 2s: CMPB ss BCNTRLA, (SP) -BRANCH IF NOT tA 
1890S O03472 OOI011 BNE 3$ 
1806 O0G474 022737 000176 001000 CMP SSWREG, SWR ;BRANCH IF HARDWARE SWR IS INVOKED 
1807 003502 001010 BNE 4§ 
1808 012737 177570 001000 MOV 8177570, SUR / INVOKE HARDWARE SWR 
1909 003512 OO0004 013425 TYPE, M.HSWR 
1810 003516 122716 000007 3S: cMpB’ ° SCNTRLG, (SP) -BRANCH IF NOT tG 
1811 04 BNE S$ 
181¢ ea 000176 001000 4s: MOV SSWREG , SWR - INVOKE SOFTWARE SWR 
181 004737 002020 JSR PC GTSUR GET NEW SWITCH REGISTER 
1814 003536 005726 Ss: TST (SP)+ *POP CHARACTER OFF THE STACK 
1815 003540 000002 RTI ‘RETURN TO CALLER 
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1816 3T RROR SERVICE ROUTINES 
181 ROUTINE 10 "PROCESS E TRAPS (TRAPS TO 4) 
1818 003542 000000 ERRTRP: 

1820 ;ERROR SERVICE ROUTINE 

ts 1g ete Ge ta bct oe Me Fonte See), ea Se Po (HLT? > , 
1823 THE cals ERROR Nae lal IS Rance, ee 

Hs GPS fey SS’ Re See SEV REGISTERS THe SC 
Cs, Ae e4 A937 ROSS 175216 ait Boi, oie “BRANCH IF NO TYPOUT 
1828 003562 001075 42 4 

1830 eee 113702 at 2 oa “Jersren R2 GET TEST 8 
1831 003574 004737? O0C4e6 yPoct “AND TYPE IT 
1832 003600 016600 000016 rE tgpo ORO GET RETURN PC 
1833 003604 162700 000002 cue 82. RO *NOW PC OF HLT CALL 
1834 903519 Mil MOVB (RO), RO -NOW HLT CALL ITSELF 
1835 O03%le 00141 BEQ 2s ‘BRANCH IF HLT 
1836 003614 OOO00N 014320 TYPE ,E. HOR2 
1837 003620 122700 Roce C #2, RO ;BRANCH IF NOT HLT+2 
1838 003624 001005 BNE 104 
1839 003628 004737 O0e744 JSR PC, OUTGAP -TYPE GAP SPECIFIED TIMES 
1840 003632 00004 001374 TYPE, CRLF 
1841 000636 ? BR 4§ 
1842 003640 004737 00c6S0 108: JSR PC, OUTSPC - TYPE SPECIFIED TIMES 
1843 003644 O00004 001374 TYPE, CRLF 
1844 003650 OO00442 BR 4§ 
184S 003652 016500 000014 es: MOV ER(RS) RO 
1846 003656 032765 002300 000032 BIT 8PE 1600, TC(RS) 
1847 003654 001403 BEQ 20s 
1848 00346 042700 102100 RIC #102100, RO 
1849 O00%72 OO04Oe BR 21$ 
1850 003674 042700 102300 20S: BIC 8102300, RO 
1851 003700 21S: TST RO 
1852 003702 601003 BNE 225 
1853 003704 OO0OOY 014211 TYPE, £.SFT - TYPE SOFT ERROR MESSAGE 
1854 003710 OO0434 b$ 

1856 003712 OO0004 014245 225: TYPE ,£.HOR! 
1857 003716 O10SO0 MOV RS, RO -GET FIRST AODRESS OF REGS. 
18568 005720 012701 000007 MOV #7. RI :TYPE FIRST 7 REGS. 
1859 003724 Q1 3S: MOV (RO$+. Re -GET REG CONTENTS 
1860 003725 eae 002426 JSR PC. TYPOCT ?AND TYPE IT 
1861 003732 O00004 001407 TYPE, SPACE 
1862 003736 005301 DEC 
1863 003740 001371 BNE a 
1864 003742 016502 000032 MOV TC(RS) Re -GET CONTENTS OF TC REGISTER 
1865 003746 004737 O00c426 JSR PC, TYPOCT 
1866 003752 OOGO04 001374 TYPE, CRLF 

1868 003756 032777 OO1000 175014 4S: BIT #SWO9, ISWR -BRANCH IF NO RING THE BELL 
1869 003764 00/402 BEQ css 
1870 003766 000004 001403 TYPE, BELL 
1871 003772 005777 175002 S$: TST aSWR sHALT ON ERROR? 
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1872 003776 100001 BPL 6$ 
1873 OO04000 HAL T 

ig7e rates 737 002376 os: JSR PC, .RESTORE RESTORE REGISTERS FROM THE STACK c,. ; 
1a vitor’ Bodo RTI :RE TURN
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1879 s nye SCOPE SUBROUTINE 

1681 THIS NTERED UPON COMPLETION OF EACH SUBTEST 
1 Bas Tel chee Rout The. 
1883 ; OUTPUTS Tre spec ON EACH {TERATION IF SWO8 IS SET 

ise | BeBe Te role rt 1 : STORES AC IME FOR FUNCTION IN TIME TABLE (ATIMTBL) 
1886 . PUBL I SHE TIME IF SwWiO= 
1887 : UPOATES TE Jon T AND IF ITERATIONS COMPLETE CONTINUES 
1888 : 0 NEX T. OTHERWISE RFCEATS TEST. 
1889 : DELAYS BEFORE CONTINUING OR REPEATING TEST. 
1890 : INITIALIZES ORIVE 
1891 * RETURNS : RS=BRSE ADORESS OF TMO3 REGISTERS (ADORESS OF CS1) 
1892 : R1= 108) Re G RODRESS 
1833 : RO=’FC’ REG ADORESS 

1895 004010 013705 001010 SCOPE: MOV QaTMBASE RS -SET RS TO FIRST TM REG 
1896 OON014 032777 174756 BIT 8SwO8 , SSR “BRANCH IF SPECIFICATION LINE 
1897 OO4022 001404 BEQ 10$ “NOT DESIRED ON EACH ITERATION 
188 OO4OAN 113702 001122 nove SeTSTNUM R2 jGET Test NUEER ED 

1900 ae peel 174736 10S BIT PG OUTS L i oe fi Fore LOOP 

iene Near 174730 1S a She RI iNet ros 
1903 aan pi 1 BIC 8177740,R1 ‘CLEAR ALL TEST 8 
1904 OO4OSH 001406 BEQ 118 “BRANCH IF ALL SELECTED 
1905 OO4CS& 020137 O01122 CMP Rl. aeTSTNUM BRANCH IF RUNNING SELECTED TEST 
1906 OO4062 001403 BEQ 11 
1907 OO4064 012737 007165 001002 MOV 8TSTOO0, SCPADR RESTART AT TSTOOO 
1908 004072 004737 118: JSR PC, DELAY “DELAY 350 MS 
1909 004076 004737 005070 JSR PC’ RHINIT > INIT 
1910 OO4102 105037 001123 CLRB = @WE RFLG CLEAR ERROR FLAG 
1911 OO4106 013716 001002 MOV SCPAOR, (SP) 
1912 OON112 O10S01 MOV RS Ri 
1913 OONJ14 062701 oDD0le ADD 806 R1 sADDRESS OF ’DS’ REG IS IN Rl 
1914 004120 010500 MOV RS_RO 
1915 OO4l22 062700 000006 ADD eFC, RO ;ADORESS OF ’FC’ REG IS IN RO 
1916 004126 oo00de RTI 

1918 004130 105737 001123 2s: TSTB = @BERFLG ;BRANCH IF ERROR FLAG IS SET 

tea OIE rears 001121 BOVE 3S TENT RO T ITERATION COUNT s ’ ; 
1921 Sosa 006300 ASL RO iF One ell IN TABLE 
1922 OOYI44 013760 O0101e 011014 MOV QBATIME, ATIMTBL(RO) 
1923 OON1S2 105237 OOliel 38: INCB = @BITCNT / INCREMENT ITERATION COUNT 
1924 QON1S6 105737 001127 TSTB = 9BPSCNT ‘INHIBIT ITERATIONS ON 
1925 OO4162 OO1410 BEQ 4§ “ON FIRST PASS 
1926 OO4164 004000 174606 BIT #SW11,3SWR “BRANCH IF SINGLE ITERATION DESIRED 
1927 OO4i72 001004 BNE 4§ 
1928 OON174 122737 000020 001121 CMPB saw 16. , BI TCNT -BRANCH IF ITERATIONS INCOMPLETE 
1929 004202 001320 BNE 1§ 
1930 OO420N 032777 000037 I74S66 4S: BIT $37, aSWR -IF TEST SELECTED IS TEST O 
1931 OO4%212 O0100e BNE 42g -TREAT AS ALL TESTS 
1932 OO4214 011637 001002 40S: MOV (SP) aeSCPAOR :SET SCOPE ADDRESS TO NEXT TEST 
1933 004220 032777 002000 174SS2 42S: BIT 85W10, aSWR :BRANCH IF NO PUBLICATION DESIRED 
1994 004226 001005 BNE S$ 
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1995 004230 905737 005716 TST CHNFLG ;BRANCH IF IN CHAIN MODE 
199% OO4C3 001002 BNE cs 
1937 004236 004737 003144 JSR PC PUBLISH -GO PUBLISH TEST DATA 
1998 OO4e42 105037 OO11e21 Ss: CLR eal TCnt “RESET ITERATION COUNT 
1933 OO4e46 000676 BR 

1m .SBTTL TIMER SUBROUTINES 

1943 ; SUBROUTINE TO SYNCHRONIZE THE TIMER AND AND TURN IT ON. 
1944 *REGISTER 4 IS CLEARED, AND THE 05¢ LLATOR POLARITY IS MONITORED 
1945 ‘THE ROUTINE Is XITED WHEN T FIL ATOR POLARITY CHANGES WITH R3 
1946 :SET TO INDICATE THE ITY OF ILLATOR. 
1947 ;CALL: JSR PC, 1. MON 
1948 » RE TURNS : R3'SET TO INDICATE LAST POLARITY (424/-24=0/1) 

1 : mre 
1951 oOO42S0 TIMON: CLR ;CLEAR TIME COUNT 
1952 OO42S2 012703 000024 MOV Roy R3 -SET POLARITY TO '0’ STATE 
1953 O042S6 032765 000100 o0000e4 BIT ss, MR(RS) “BRANCH IF POLARITY IS ’0’ 
1954 OON264 001405 BEQ 2s 
1955 OO426& 032765 000100 000024 15: BI 8OSC,MR(RS) -WAIT FOR OSCILLATOR TO RETURN 
1955 004274 001374 BNE 1$ 
1957 004276 BR 4§ 

1959 004300 00S403 2s: NEG R3 sNEGATE PREV POLARITY INDICATOR 
1960 004302 032765 000100 oc00e4 3s: BIT 8OSC,MR(RS) ;WAIT FOR OSCILLATOR TO RETURN 
1961 004310 001774 BEQ 3$ -TO °1’ STATE 
136¢ 004312 000207 4g: RTS PC 

1964 ; SUBROUT INE | TO COUNT TIME 
1965S ?EACH TIME THE OSCILLATOR TOGGLES (BIT (06> IN MR REG) REGISTER 
1966 -RY IS INCRENEN "Se re AND THE REGISTER R3 IS NEGATED TO INDICATE 
1967 ‘THE LAST S OSCILLATOR. 
1968 ; CALL iw TI gFCR3) :R3 IS SET BY TIMON ROUTINE 
1969 TURN S TO CALLER 
1970 -NOTE: THE TIME TO EXECUTE THIS ROUTINE IS VERY CRITICAL. IT MUST BE 
1373 “LESS THAN 40 US. 

1973 -ENTER HERE VIA JMP TIMER(R3) WHEN R3=-24 (PREV STATE=1) 
1974 004314 032765 000100 o000e4 TIMERI: BIT BOSC ,MR(RS) BRANCH IF CURRENT STATE IS ‘0’ 
1975 004322 001406 BEQ TIMER >GO INCREMENT TIME 
1976 004324 000112 IMP (RDN :RETURN TO TEST 

1978 Oo 349 .=TIMERI+24 
1979 004340 403 TIMER: NEG R3 ;NEGATE PREV STATE INDICATOR 
1980 004342 O00S2e04 INC RY “INCREMENT TICK’ COUNT 
1981 QO4344 {00401 BMI TIMERR “BRANCH ON OVERFLOW 
1982 00434 000112 JMP (R2) ‘RETURN TO TEST 
1983 004350 000004 014346 TIMERR: TYPE,E.TIMOV :TYPE 'TIMER OVERFLOWED’ 
19984 004354 104400 HLT “REPORT HAROWARE ERROR 
1985 004356 000177 174420 IMP QSCPADR “RETURN TO BEGINNING OF TEST 

1987 004364 =TIMER+24 
1988 -ENTER HERE VIA JMP TIMER(R3) WHEN R3=+24 (PREV STATE=0) 
1989 004364 032765 000100 o000e4 fTIMERO: BIT #0SC,MR(RS) -BRANCH IF CURRENT STATE = 
1990 004372 001362 BNE TIMER 
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JMP (Re) 

AAYs SuontuTine torpuies The cTune THe CIN MicROSECONDS) Aro crEcKs 
; THAT T TEST IS CORRECT gum T 
iW Th Te Mes Hi: T or Perec tab)3 fro tie pe Oe ae i ( Tama v2). ine 

T 
1M 13 RANGE AN OUT OF 

THE SUBROUTINE IS ENYERED WITH: 
: RY=TICK COUNT 

TIMOK: 
JSR PC, . SAVE SAVE REGISTERS ON THE STACK 

V #Sb. RO T TIME PERT Tick 
MOV RG RI T TICKS 
CLR Re ee SUMMING REGISTERS 

1S: ADO RO, R2 -MULTIPLY TIME PER TICK 
ADC R3 *BY TICK COUNT 
DEC Ri 
BNE 1$ 
MOV R2,-(SP) :DIVIDE COUNT BY 10. 

MOV R3, -(SP) 
MOV #10. .-(SP) 
JSR PC DIVIDE 
1ST (SP)+ “DISCARD REMAINDER 
MOV (eP}s asATIME *STORE QUOTIENT 
MOVB aa TSTAUM, RO GET TEST 8 
ASL Ro 
ASL RO 
CMP QRATIME, STIMTBL (RO) :CHECK THAT TIME IS WITHIN 
BHI 2S ‘LIMITS SPECIFIED 
CH SATII, , STIMTBL+2( RO) 

25: HUT +1 -CALL ERROR ROUTINE 

JSR PC, .RESTORE sRESTORE REGISTERS FROM THE STACK 
RTS PC * RETURN 

: SUBROUTINE TO CHECK INDIVIDUAL GAP TIMES (PRODUCED BY TSTO21) 
‘ SUBROUTINE COMPUTES THE ACTUAL TIME (IN MICROSECONDS) AND CHECKS 
:THAT THE GAP TIME RECORDED BY THE SUBTEST (TSTOe1) BY COMPARING THE 
TIME WITH THE MAX LIMIT (GTIMTBL-GAPTBL(RI)) AND THE MIN LIMIT 
j (GT INTEL $2- -GAPTBL(RI)). 
;CALL: aTICK COUNT, RY -RY CONTAINS TICK COUNT 

Hove 8GAP. a8GAP *LOCATION GAP CONTAINS GAP 8 
: JSR PC, GAPOK 

GAPOK: 
ISR PC. .SAVE - SAVE REGISTERS ON THE STACK 
MOV #56. RO -GET TIME PER TICK 
MOV RY RI “GET TICK COUNT 
CLR Re ‘CLEAR SUMMING REGISTERS 

1S: ADD RO, R2 sMULTIPLY TICK COUNT 
aoc R3 “BY TIME PER TICK 
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? 1 R Sg Baeee Bored Be OOF 
2050 OO4S34 010246 MOV R2,-(SP) “DIVIDE TIME BY 10. 

eh ES ett my et 1 000012 MOV #10. .-(SP) 
2053 OONSY4 004737 004722 JSR PC OfvI0E 
2054 004550 Te 10 TST (P+ saTIME aR REMAINDER 
shee Beare F1S5H5 BRITE Hove Secap' RS at 

3 Ret R Ft T ENTRY 
sieR ee 001012 001556 Cas DRATIME, GTIMTBL(R3) oe rate Ae 
2060 004574 101004 BHI 2s 
a0} 0g 001012 001560 CMP GUATINE, GTIMTBL+2(R3) “CHECK TIME (MIN) 

101 BHI 
e063 a LON402 2s HUT+2 REPORT OUT OF RANGE ERROR 

oie naeae: Fors 000400 174160 3S: IT 18, asuR BRANCH IF TIMES NOT WANTED 
2066 OD462D 001402 BEQ 100$ 
e067 OO4622 004737 002744 JSR PC, OUTGAP TYPE GAP TIMES 

2069 O04626 100$: 
2070 OO4625 004737 002376 JSR PC, .RESTORE sRESTORE REGISTERS FROM THE STACK 
2071 OON632 000207 RTS PC RETURN TO TEST 

2073 .SBTTL DELAY SUBROUTINES 
ou74 - THIS SUBROUTINE CAUSES A DELAY OF 350 MS. 
2075 O04634 004737 004250 BELAY: JSR PC, TIMON 
2076 OO4640 010246 MOV R2:-(SP) SAVE R2 ON THE STACK 
2077 OO4642 Ol2e702 oo46S2 is MOV 82$ ,R2 SET RETURN ADORESS FOR TIMER 

oHee Peete 000163 004340 JMP TIMER(R3) -GO TO TIMER & RETURN VIA R2 
2080 O046S2 032704 004000 2s: BIT #4000, R4 
2081 OO46S6 001773 BEQ 1 
Sos tats V (SP)+,R2 RESTORE R2 

RTS 

2085S ;THIS SUBROUTINE ALLOWS A CALLER SPECIFIED DELAY (UP TO BSNS. } 
2086 ;CALL: MOV DELAY TIME,DELTIM ;LOAD DELAY TIME CIN US) 
2087 JSR PC DELAYV 
2088 OO4654 005737 OO1114 beLavv: TeT DELTIM ;BRANCH IF 0 DELAY 
2089 004670 001413 BEQ 3$ 
2090 O04672 004737 004250 JSR PC, TIMON TURN TIMER ON 
2091 004676 010246 MOV "-(SP) “SAVE Re ON THE STACK 
ese 004700 012702 004710 is MOV ay R2 SET RETURN ADDRESS FROM TIMER 

209% 004704 000163 004340 IMP TIMER(R3) ;GO TO TIMER & RETURN VIA R2 
2095 004710 023704 001114 2s: CMP S8DELTIM, RY 
20% O04714 101373 BHI 1$ 
2097 004716 012602 MOV (SP)+,Re RESTORE Re 
2098 004720 000207 3S: RTS PC 

100 TTL DIVI 
sta - THIS UTINE falta watt ths PRECISION # AND RETURNS THE RESULT 
2102 *TO THE CALLER ON Ve STACK. BOTH DIVIDEND & DIVISOR MUST BE POSITIVE. 
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;CALL: MOV LEAST SIGNIFICANT HALF DIVIDEND, -(SP) 
; MOV ted SIGNIFICANT HALF DIVIDEND, -(SP) 
; MOV -(SP) Te votvipe 
; RETURN 
: (SP) =REMAINOER ON STACK 
. 2(SP)=QUOTIENT 

-NOTE: THIS SUBROUTINE DESTROYS PREVIOUS CONTENTS OF RO,R1,Re & R3. 

DIVIDE: CLR -(SP) -SAVE LOC FOR SIGNS 
nov al? 5 (SP) SET ITERATION COUNT 

MOV 1p 30) Bh ie REVEREND 
nov (SP) ,Re iE! DIVISOR 

CLC 95 rea RY VB in PSW 

1S: ROL RO sROTATE MSH DIVIDEND 
MOV RO,R3 i SAVE NR 
ADD Re) R3 SUBTRACT DIVISOR FROM MSH DIVIDEND 
BCC 2s “BRANCH IF DIVIDEND > DIVISOR 
MOV R3,RO -SAVE REMAINDER IN RO 

2s: ROL R} *ROTATE LSH DIVIDEND 
DEC (SP) ‘DECREMENT ITERATION COUNT 

TST (SP)+ RA TER et «(833 bop EIEN CORRECTION 
MOV R1,6(SP) “PUSH REMAINDER ON STACK 
MOV RO’4(SP) *PUSH QUOTIENT ONTO STACK 
nov (SP +, (SP) 

.SBTTL ORIVE SUGROUTINES 
; SUBROUTINE TO CHECK _IF pete IS AVAILABLE 

ALL: MOVB ORIVE 
. JSR PC yee AR 
"RETURN: Ay BIT SET IF HoT AVAILABLE 
ORVAVA: MOVB |DRVININ, C52 -LOAD DRIVE # 

BIT ae, OT¢ hep “CHECK IF TACE UNIT 

JSR Be RHINIT 
SEV -SET 'V’ TO IND NOT AVAIL 

1S: RTS PC > RETURN 

;SUBROUTINE TO CHECK IF TE16 SLAVE IS AVAILABLE FOR TEST 
‘CALL: MOVB DRIVE 8, dsDRVNUM PASS DRIVE # VIA DRVNUM 
: MOVB SLAVE @/ 38SLVNUM *PASS SLAVE 8 VIA SLVNUM 
: JSR vavA “CALL SUBROUTINE 
&ivava: Move OCORYNUM” CS2(R5) "LOAD ORIVE # 

MOVB #SLVNUM. TC(RS) -ANOD SLAVE 8 
BIT aSPR, ,OT(RS) BRANCH IF SLAVE PRESENT 

SEV -SET 'V’ TO INDICATE NO SLAVE 
1S: RTS PC 
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MACY11 30(1046) 27-JUN-77 17:03 PAGE 
DRIVE SUBROUTINES 

RAPROUT IN, BR ARATE 12 RH CONTROLLER 

RHINIT: MOV #40, CS2(RS) 
MOVB @8ORVNUM, CS2(RS) 
CLR 3(3) ©) 

aye ( ry Heth ) 
81S eNORML 1, TC(RS) 
RTS PC 

- SUBROUTINE TO WAIT FOR DRIVE READY (ORY 
WAITROY:CLR (PC)+ 
WAITTIM: WORD 0 
18: TSTB = OS(RS) 

BMI 2s 
INC WAITTIN 

TYPE ,E£. TIMEXP 

2s BIT 8E0T, DS(RS) 
Bea 3$ 
YPE , M. NAM 

TR Mee REWINO 
BVS 99 
JSR PC WRITE 

Slav 
BR 994 

38: BIT ERR, OS(RS) 
BEQ 100$ 

995: SEV 
100$: RTS PC 
. SUBROUTINE TO REWINO A 
“CALL MOVE ORIVE 8, a8ORVNUN 
: MOVB sAvE 28S VNUM 
: JSR C. .REWEND 
* SUBROUTINE PETURNS TO CAL 
‘AN ERROR OCCURS 

REWIND: JSR PC, RHINIT 
JSR R3; TMCMD 
WORD 
“WORD 
“WORD 0 
“WORD R 
iNC (RS) 

1s BIT #B0T, DS(RS) 
BNE 2s 
RIT #ERR,DS(RS) 
BNE 995 
BR 1s 

cs: BIT BPIP,DS(RS) 
es 

$1 

;LORD SLAVE 8 INTO TC REG 

) 
;CLEAR WAIT TIMER 

;WAIT FOR READY TO SET 

; INCREMENT WAIT TIMER 
; F TIME HAS NOT EXPIRED 
. The RED WAITING FOR RDY’ 
3 TAK ERROR et 

;TYPE *END OF TAPE’ 
;REWIND SLAVE 

F ERROR ON REWIND 
RECORD 

TAKE ERROR EXIT 
‘CHECK ERROR EXIT 

; INITIALIZE CONTROLLER 
;GO TO TM COMMAND SUBROUTINE 
* BUS AQORE SS (NOT USED) 
sWORD COUNT (NOT USED) 
sFRAME COUNT (NOT USED) 
i REMIND COMMAND 
>SeTy ’GO’ BIT 
*BRANCH IF ’BOT’ SET 

sCHECK ERROR BIT 
s;BRANCH IF ERROR BIT SET 

;WAIT FOR TAPE MOTION TO STOP 

~F 
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ORIVE SUBROUTINES 

BR 1008 
99$: aby 
100$: RTS PC 

: SUBROUTINE TO WRITE eS6. WORD RECORD 
“CALL: JSR PC, ; : WRITE 

WRITE: JSR TMCMO vaoroWTBuF 
-WORD  WROCNT 
-WORD  FRMCNT 
WORD WFWO 
RTS PC 

; SUBROUTINE TO READ A eS&. WORD RECORD. 
;CALL: JSR PC, REAO 

;G0_. TQ TH COMMAND SUBROUT INE 

WORD COUNT 
SERAME COUNT 
SURITE FORWARD COMMAND 

;AOORESS OF READ BUFFER 
32'S COMPLEMENT OF WORD COUNT 
:2’S COMPLEMENT OF FRAME COUNT 
;READ FORWARD COMMAND 

;ADORESS OF READ REVERSE BUFFER 
:2’S COMPLEMENT OF WORD COUNT 
;2°S COMPLEMENT OF FRAME COUNT 
;READ REVERSE COMMAND 

READ: JSR R32. ae TNCMO 
.WORD  ROGUF 
“WORD = WROCNT 
“WORD  FRNCNT 
"WORD  RDFWD 
RTS PC 

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

REVRO: JSR R3, TMCMO 
WORD +256. 

{WORD T 
“WORD  FRMCNT 
“WORD ROREV 
RTS PC 

SPACE FORWARD 1 RECORD ; SUBROUTINE TO 
ocoo0é FWOSPC: MOV #-1 FC(RS) -LOAD RECORD COUNT 

MOV eSPCFWD+1, (RS) “LORD COMMAND 
JSR PC, WAITRDY “WAIT FOR READY 
RTS PC : RETURN 

; TINE TO WRITE A RECORD AND BACK SPACE OVER THE RECORD. 
igyra 1S PC WRITE PATE THE RECORD 

INC (RS) “SET 'GO’ BIT 
JSR PC, WAITRDY 
BVS 2s 

000006 MOV 8-1 FCCRS) sLOAD RECORD COUNT 
MOV sSPCREV4+1, (RS) “LORD COMMAND 
JSR PC, WAITROY 
BVS 2s 

1$: JSR PC, DELAY “WAIT FOR TAPE MOTION TO STOP 
2s: RTS PC 

SUBROUTINE TO LOAD A COMMAND 
R32. THCMO *CALL: JSR 

; -WORD BUS ROORESS 
; -WORD WORD COUNT (2’S COMPLEMENT) 
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27) ; - WORD FRAME COUNT (2°S COMPLEMENT) 
; . COMMAND 

1 TMCMO: V (R3)+, BACRS) sL S Sore Shean BISaee RROD M (Ra) eC toe e 
2276 O0S460 012365 000006 MOV (R3) + FC(RS) *LORO FRAME COUNT 
2277 «OOSH64 012315 MOV (R3)4, (RS) LORD COMMAND 
sore O0S465 RTS R3 RET 

2280 - SUBROUTINE TO PRINT TE16 SERIAL NUMBER 
e081 :JSR PC, SNPT 

2°83 OO0S470 016503 000030 SNPT: MOV SN(RS) .R3 
eeey O'SH7Y 012701 001144 MOV 8O0IGItS,R1 

pe § 2 Soy a 8 oe 

2 5 WO OD ROR RS 
awe 6 «6.6hUClCUD ROR R3 
2289 O° 219 O 2303 _ ROR Ri a3 -GET FIRST DIGIT 

€) 8 ' 
DR te Beste are obe BIE gare7Rg 

2eS2  OFS2e 110321 MOVB = RB. (R11) + sFILL FIRST DIGIT 
2°99 005524 016503 000030 MOV SN[RS) ,R3 
226 00530 000303 SWAB 
2295 005532 O4e709 177760 BIC 8177760,R3 
22% 005536 052703 000260 BIS 
2297 O0SS42 110321 MOVB 3, (A1)+ GET SECOND DIGIT 
2°98 005544 016503 000030 MOV SNURS),R3 
2239 (OC SO ROR R3 
2300 OC c2 006003 ROR R3 
2301 OO 4 006003 ROR R3 
2302 00 56 006003 ROR R3 
2303 OO oO 042703 177760 BIC 8177760,R3 
2304 O5¢703 BIS 8260, R3 
2305 116321 MOVB R39. (AL)+ GET THIRD DIGIT 
2306 016503 000030 MOV SNIRS) R3 
2307 005576 alee 177760 BIC 8177760, R3 
2308 005602 000260 BIS 8260 R3 
2309 005606 11021 MOVB R39. (RI)+ GET FOURTH DIGIT 
2310 005610 105011 CLRB (RI) 
2311 O0S612 OO0004 001144 TYPE, ODIGITS ; TYPE SERIAL NUMBER 
2312 16 000207 RTS pC : RETURN 
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2332 005716 QdO0000 

sh 005720 022737 
2335 00S7e OOLYO4 
233% 005730 005737 
2337 00574 001413 

2339 «005740 = 012737 

SM DRM Doses Sue bosreo Boia? 
on 22737 
ets Ber te 1002 
2346 005774 OO00004 
2347 006000 000004 
e348 006004 105037 
2a49 O0e0 10 000004 

532) Baeteo Bhiras 
2353 0047, 5324 OOM Teerar 
2355 O0604e 001405 
2356 OO6044 737 
2357 006050 913737 
e358 006056 013705 
2359 
e360 
2361 O06062 00026! 
2362 006064 005715 
2363 006066 103003 
2364 006070 QO00004 
2365 006074 00065! 
2366 006076 012737 
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003542 000004 
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PROGRAM INITIALIZATION 

.SBTTL INITIALIZATION 
INIT: MOV BST KPTR, oP -SET STACK PTR 

CLR 28 INGUF 

MOV 306, -(SP) :SAVE VECTORS 

Moy oeeu$ ged. 
CMP Her te REFERENCE nebonee. oi Sil fe TREGISTER 
GEO 60$ 

61S: Rp PER (SP)+ ADJUST STACK 
60$: MOV aSHREC SHR POINT TO SOFTWARE SWITCH REG 
62s: Mov (3P)+, 904 RESTORE VECTORS 

MOV (SP) 286 
CLRB a BPRGFLG “CLEAR PROGRAM FLAG 
CURB s905t LG “CLEAR ASK FLAG 

Re eee aan 
CHNFLG: .WORD 0 :iCHAIN ROD 

CHIN PoE 
cre ESENOAO, 2842 IF cent S ACTI1 CHAIN MODE 

TST ase BRANCH IF IN DUMP MOOE 
BEQ S2$ 
BR cis 

SOS: MOV SSWREG SHR ; INVOKE SOFTWARE SWR 
MOV 8100000, 3SHR i sMITH HALT ON ERROR SET 

SIS: NC CHNFLG “SET CHNFLG = CHAIN MODE 
_ Mp S$ aT TO CHAIN ROORESS 

cps aed ;BRANCH IF NOT LOADED VIA TMOP 

TYPE, 1. REM - ADVISE USER TO REMOVE TMOP 
1S TYPE, M. NAM TYPE TITLE 

CLRB’ NAM :D0 NOT TYPE TITLE ON RESTART 

nay gage NES Cater) Gt GRE Seo Wee RAT poet Fo Fee 
TR’ ce NPUT T USER I 
CMPB sa8CR. OS INBUF r wre wee CURRENT VALUE 
BEQ 5 “IF USER TYPES <CR> 

4g; JSR NVTRO ‘CONVERT ASCII TO OCTAL 
MOV SRO TLD. aaTMBASE “SET NEW AOORESS 

S$: MOV aS TMBASE | RS 

;ROUTINE TO CHECK IF CONTROLLER (RHI1) IS AVAILAABLE 
SEC “SET 'C’ IN PSW 
TST (RS) BRANCH IF CONTROLLER AVAIL 
BCC 6$ 
TYPE , E. NCON 
BR INIT 

6S: MOV #ERRTRP, JUERRVEC -SET ERROR TRAP VECTOR 
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¥.44 j ROUT INE TO GET TMO3 DRIVES USER DESIRES TO TEST 
006104 1 001123 BRIVES: CL asERFLC ;CLEAR ERROR FLAG 

5369 110 O1 polls MOV SORVTBL RI “MARK ALL DRIVES AS NOT TO 
134 1 MOV #4 RO ‘BE TESTED. A 'O’ INDICATES 

2371 1 l 18: CLR (RI )4 «THAT A DRIVE IS NOT TO BE 

5375 Beeioa Bol . § s TESTED 
2774 Clee 008737 005716 TST CHNFLG ;BRANCH IF IN CHAIN MODE 

Se BbeISd SCORON 013567 Fie, 1. pays 
2377 O0614O 004737 PC. INPUT ;GET USER INPUT 
2378 4 OUb144 012700 001264 MOV SIABUF RO 
2379 O061S0 122710 000101 CMPB 8A, (RO) ;IF_USER RESPONDS WITH ‘A’ OR 
2330 006154 001403 BEQ 2$ *(CR)_ THEN ALL AVAILABLE DRIVES 
2381 006155 122710 000015 CMPB BCR, (RO) “ARE TO BE TESTED 
2382 O06l62 001013 BNE 4§ 
2383 OO6164 110637 001124 2s: MOVB = SP PRGFLG ;SET FLAG TO IND ALL DRIVES 
2304 006170 012701 001154 MOV #ORVTBL ,R1 “MARK ALL DRIVES TO BE TESTED 
2385 006174 012700 000004 MOV #4. RO -A ’-1' INDICATES THAT A DRIVE 
2386 O06200 012721 177777 3s: MOV a-1,(RL)+ -1§ TO BE TESTED 
2387 O06204 005300 DEC RO 
2398 006208 001374 BNE 3$ 
o368 006210 000417 BR CHKDRV :GO CHECK DRIVE AVAILABILITY 

2391 -GET USER SELECTED DRIVES AND MARK EACH DRIVE SELECTED TO BE TESTED 
2392 006212 122710 oo0d!1s 4s: CMPB. sR. (RO) 
2359 006216 OO1414 BEQ CHKORV 
2394 006220 121027 000054 CMPB (RO), 8’, :CHECK IF ’COMMA’ 
2395 O06eeN 001001 BNE cs 
23% 006226 105720 TSTB (RO)+ -STEP PTR PAST ’COMMA’ 
2397 006230 11200} cs: MOVB (RO)+.R1 
2398 006232 042701 177770 BIC 8177770, R1 
2399 «006236 112761 177777 001154 MOVB 8-1, ORVTBL (RI) 
e400 006244 000C40 NOP 
2401 O062% 000761 BR 4§ 

oes -ASCERTAIN THAT DRIVES (TMO3’S) SPECIFIED ARE AVAILABLE 
2404 006250 005000 CHKORV: CLR RO -A (0) IN ORVTBL(RO) INDICATES 
C405 O0062S2 105760 OO11S4 1S: TSTB = ORVTBL(RO) -THE DRIVE IS NOT TO BE TESTED 
2405 006256 001005 BNE 3$ :A '1’ INDICATES TO BE TESTED 
©407 006260 005200 2s: INC RO 
2408 006262 122700 000010 CMPB «8. , RO 
e409 006266 001371 BNE 1$ 
e410 006270 000424 BR S$ 
e411 110037 001004 3s: MOVB — RO, a8DRVNUM -GET "RIVE 8 
e412 006276 004737 005012 JSR PC’ J8DRVAVA “HNO CHECK IF AVAILABLE 
2413 006302 102 BVC 2s -*V? BIT SET INDICATES NOT AVAIL 
2414 006304 105 001124 TSTB = ABPRGFLG -DO NOT TYPE NOT AVAILABLE 
2415 006310 001011 BNE 4§ “MESSAGE IF ALL SELECTED 
2416 006312 O00004 014062 TYPE , E. NORV 
2417 006316 116037 001132 014114 MOVB’ DIGTAB(RO),J#E.NAVA ;SET DRIVE # IN MESSAGE 
2418 006324 000004 014114 TYPE ,E.NAVA 
2419 006330 110637 001123 MOVB’ = SP, JBERFLG ;SET ’ERROR’ FLAG 
C420 006334 105060 001154 4§: CLRB ORVTBL(RO) “MARK ORIVE UNAVAILABLE 
2421 006340 000747 BR 2s *CHECK NEXT DRIVE 
e422 006342 105737 001123 S$: TSTB ss QBERFLG -GO GET SLAVES IF NO ERROR 
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e4e3 00634 001256 BNE DRIVES ;ELSE ASK USER TO RETYPE DRIVES 

S52 “ROUTINE TO GET Suave? (TE16’S) USER DESIRES TO TEST 
e4eh 006350 105037 001123 SLAVES: CLRB ost re ; CLEAR ERROR INDICATOR 
e4e7 006354 Q12701 001164 MOV sSLVTBL,R1 MARK ALL SLAVES (64.) AS NOT 
e4e8 006360 012700 8) MOV 832. ,RO :T0 BE TESTED.A O INDICATES THAT 
PH poe ee pons 1$: ¢ R cRi)4 if sm S SLAVE IS NOT TO BE 

2431 906379 001375 

533 Mere Obi1e4 2s: Te¥B  DRYTBE TAG) BRON IF DRIVE Is 70 Be TESTED me te ait eS Te VATA E 
2435 006404 062701 000010 3S: ADO #8. ,R1 ae PTR TO NEXT DRIVE'S 
243% 006410 005200 INC RO : SLAVES INCREMENT DRIVE 8 
2437 006412 122700 00G CMPB «88. , RO iC CK ALL DRIVES 
2438 006416 001367 BNE WHEN ALL DRIVES CHECKED 
2439 006420 000457 BR CHKSLV G0 CHECK SLAVE AVAILABILITY 

2441 006422 105737 001124 4g: TSTB GUPRGFLG ;BRANCH IF USER SELECTED ALL 

cS BE TEA cosa cy ie 
o444 0064 ll 001132 013656 Nove Rp PRM ael.ORV GET DRIVE USER ACTION MESSAGE 

ce Bene eee Bee eS ey 
44? 0064S yee 001264 MOV AAU R3 iF Boer ONY OSER INPUT 
e448 006455 122713 000101 CMB 8A, (RO) “AN ’A’ OR <CR> AS FIRST CHAR 
o44g 001403 BEQ - INDICATES TEST ALL SLAVES 
C450 OO6464 122713 O000IS CMPB ACR, (RB) 
e451 006470 001015 BNE $ 
2452 006472 110637 001124 S$: MOVB SP. asPRGFLG “SET ALL’ INDICATOR 
2453 006476 012701 OOLIEH MOV asLVTBL Ri *MARK ALL SLAVES FOR ALL 
e454 006502 012700 MOV 830. ?DRIVES AS TO BE TESTED 
45S 006506 012721 177777 6S: MOV #-1, Ler 
2456 006512 005300 DEC RO 
2457 006514 001374 
2458 006516 105737 001124 TSTB BS RGF G ;BRANCH IF ALL WAS SELECTED 
2459 006522 001016 BNE CHKSLV 

461 122713 000015 7§: CMPB BCR, (RB) iGET USER SELECTED SLAVES FOR 
462 eee 001725 BEQ 3$ : ORIVE 
2463 006532 121327 o000S4 CMPBsé(R3), 8’, STEP PTR PAST ’COMMA’ 
2464 006536 001001 BNE 8$ 

sie fee 18% ee Os 11 Qs: MOV (R3)+,R4 -AND MARK SELECED SLAVE 
2467 OO06S544 042704 177770 BIC 8177770,R4 “AS TO BE TESTED 
2468 006550 060104 R1.R4 
oie 12714 177777 move = a1, (R4) 

e471 BR 
2472 -ASCERTAIN THAT SLAVES (TE16’S) SELECTED ARE AVAILABLE 
2473 006560 005000 AHKSLV: CLR RO *RO WILL CONTAIN THE ORIVE 8 
2474 006562 00500! CLR Ri "AND RI THE SLAVE 8 

sig Moen teres BUSS as, le tata eet ae en 
5u78 Boek i889 Bee sPROVSTLABLE FOR TEST 

es: INC RO ; INCREMENT DRIVE # 
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l - P SLAVE PTR TO NEXT DRIVE’S Siod Beeeee BBS5R5  BRSOI8 Oe ORB RS 1a RaNCK To ME IFOROT ACL 
2481 006610 001367 BNE 1$ :DRIVES CHECKED OTHERWISE EXIT 
gis 006612 000437 BR as 

2485 eats aats 33: oR RAP) ise OVE’ S SLAVE IS SEL 
2486 ete 001006 BNE 6$ fac FOR na 
2487 006622 005201 S$ INC RI AVE ry 
2488 O0bb24% 005202 INC Re i AERE p ou 1) NEXT SLAVE 
2489 00662 02270! 000010 CMP 86. ,R1 ‘GO TO 4§ IF ALL SLAVES NOT 

006632 001371 BNE 4§ : CHECKED 
e831 006634 000760 BR 2s ‘OTHERWISE GO TO 26 ABOVE 

2493 006636 110037 001004 ¥ MOVB —- RO, a8 ORVNUM PASS DRIVE & SLAVE 8 
PYM 006642 110137 001005 MOVB RI, aaSLVNUM 
2495 006646 004737 00S040 JSR PC’ dsSLVAVA AND CHECK IF AVAILABLE 

 peeeey 106383 ont ioy oe SS oF LG iM TERROR hee IF ALL 
Eats pee, Mae BNE 3 iO Nel SELECTED 
2499 006662 116037 001132 O14104 MOVB  DIGTAB(RO),as&.DRV -ICATES ERROR. PREPARE ERROR 
2500 006670 116137 001132 O14114 MOVB DIGTAB(R1)/as&.NAVA : MESSAGE 
2501 006576 014076 TYPE ,E.NSLV 
2502 006702 110637 001123 MOVB' SP asERFLG -SET ERROR INDICATLA 
2503 006706 10S0le 7S: CLRB (R2) “CLEAR SLAVE TABLE ENTRY 
2504 006710 OOO744 BR S$ GET NEXT SLAVE 

2506 006712 105737 001123 gS: TSTB =: ABERFLG BRANCH IF ERROR 
2507 006716 001214 BNE SLAVES “ASK USER TO RETYPE SLAVES 
2508 006720 012737 003542 OO0004 100$: MOV BERRTRP, JSERRVEC 

2510 -SCAN DRIVE AND SLAVE TABLE FOR ORIVE/SLAVE COMBINATION TO TEST. 
2511 “RESTART ROORESS--PROGRAM STARTS HERE WHEN START ADORESS = 210 AND 
2512 “AFTER EACH PASS 
2513 006726 105037 001004 RSTRT: CLRB a@S8ORVNUM SET DRIVE AND SLAVE 8 0 
2514 006732 105037 00100S CLRB 3 8SLVNUM 
2515 00673% 012737 OO1164 001006 MOV SSLVTBL, a8SLVPTR ;SET PTR TO SLAVE TABLE 
2516 006744 105037 001125 CLRB a8UNTFNO “CLEAR "UNIT FOUND’ IND. 

2518 “PROGRAM RESTARTS HERE AFTER EACH DRIVE/SLAVE HAS BEEN TESTED. 
2519 006750 113700 001004 BEGIN: MOVB  asORVNUM RO ;GET DRIVE § 
2520 006754 113701 00100S MOVB 3 8SLVNUM'RI “AND SLAVE ' 
2521 760 013702 001006 MOV VaSLVPTR. RE -GET SLAVE PTR 
gece 006764 kee? 3? 000006 000041 cHPe ab, ot BRANCH IF LOADED VIA TMDP 

oom 006774 105012 CLRB ss (Re) iSET, ORI VE 80,SLAVE 80 NOT TO 

2506 006776 105760 001154 1S: TSTB - ORVTBL(RO) “BRANCH IF DRIVE AVAIL TO TEST 
2527 007002 OOI10I1 BNE 3s 
2528 005001 CLR RI CLEAR SLAVE 8 
2529 062702 000010 ADD #8. ,R2 AND STEP PTR "0 NEXT ORIVE'S 
2530 007012 00S200 2s: INC RO “SLAVES AND INCREMENT ORIVE 8 
2531 007014 022700 000010 CMP #8. ,RO EXIT TEST IF ALL DRIVES 
2532 007020 001366 BNE 1$ ;CHECKED OTHERWISE CONTINUE 
2533 007022 000137 012570 JMP JBEND :SCAN FOR NEXT 'UNIT? 
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FUNCTION TIMER 
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MACY 11 
PROGRAM 

3s: 

4§: 

HOS 

SP, JSUNTFND 
RO, asORVNUM 

‘OTL AL 

or) G7 BUN 77 17:03 PAGE 58 
IALIZATION 

iAiaiuree Teemuise Sie 
:PTR 10 

UAVE § 
SLAVES "CHECKED 

;WHEN ALL SLAVES CHECKED 
;SET SLAVE 8 0 
AND CONTINUE SCAN 

; INDICATE THAT A ’UNIT’ IS FOUND 
;SET ORIVE 3 



OZTEE-A TMO3/TE16 DRIVE FUNCTION TIMER MACY11 30( 1046) 
OZTEEA.P11 

e546 007060 
2347 007064 
ese 

Se De 
Ss wie at 
2esSS 007116 
es56 007122 
es57 O0071e%6 
e558 O00713e 
eS59 0071% 
2560 tS 
e561 7144 
eSbe ots 

se Bi 
2565 007162 
2S66 007166 
2567 
2568 
2569 
2570 007166 
2371 007172 
eS7e 007174 
2573 007200 
es74 007e0e 
2575 007206 
e576 O07ele 
eS77 007216 
e578 
2579 
2580 
e381 
2S82 
2583 007224 
2584 007230 
es8S 00723e 
2586 0072% 
2387 
2S88 
e339 0072% 
2590 0072Se 
eS91 0072S4 
es32 007260 
es33 007 
eoW 
es 
2s% 007276 
2597 007300 
2eS98 =007306 
e539 007310 
e600 007312 
2601 007316 

31-"AR-77 00:00 

Be-
 S

R 
RRRE

R 
Re
e 

Ru
ne
 

GS
 

001005 
001006 

001130 

001130 

001000 

177560 

007310 

001374 
001736 001002 

27-JUN-77 
PROGRAM INITIALIZATION 

Ss: TST8 
BNE 

6§: CMP 

7$: 

17:03 PAGE S9 

R1, 28SLVNUM -SET SLAVE 8 
R2' geSLVPTR -SAVE SLAVE PTR 

geASFLG 

#1 ,ASFLG 
CHA LG BRANCH IF IN CHAIN MODE 

OSPRGFLG CLEAR PROGRAM INDICATOR 
“ASK USER IF HE WANTS TO RUN SPEED TESTS 

PC, . INPUT -GET USER INPUT 
sINQUF RB -GET REPLY 
ACR, (RS) 700 NOT DO SKEW TESTS IF <CR> IS FIRST 

8}, (R3) ;BRANCH IF 'N’ 

(R3) QUPRGFLG -SET INDICATOR © SOFT cur 
8 ; WARE sunt i OR NVOKER 
PC, GTSWR GET SWITCH REGISTER 

;NOTE THIS IS NOT A feat 
“INITIALIZE PROGRAM FLAGS 
51000: NOV @aTMBASE , RS 

RS,RO 

#100, a8TKS 

;GET USER RUN PROCEDURE 
IF SWR <0S::00) IS NOT O THEN RUN TEST 
OTHERWISE RUN ALL TESTS 

JSR PC. .REWINO 
BVS 99$ 
JSR PC WRITE 
INC (RS) 
JSR PC_WAITRDY 
BVS 99$ 
TST CHNELG 
BNE 100$ 
MOVB  aSWR Re 
BIC #177740, Re 
BEQ 
YPE,E. 

JSR PC, TYPOCT 
ASL Re 
MOV NAMPTR(R2), 1$ 
TYPE 

1S: .WORD 0 
TYPE, CRLF 
MOV TSTTBL(R2) , a#SCPADR 

;SET RADORESS OF FIRST TMO3 REG 

;RO CONTAINS ADDRESS OF FC REG 

;R1_ CONTAINS ADDRESS OF DS REG 
SET JUMP ADORESS TO TIMER 
:CLEAR SUBTEST PTERATION COUNT 
;SET KEYBORRO IE BIT 

IN SRR<OS: : 00> 

;REWINO SLAVE 
“BRANCH IF ERROR ON REWIND 
; WRITE A RECORD 
;ScT_'GO’ BIT 
;WAIT FOR READY 

;BRANCH IF IN CHAIN MODE 

;GET SWITCHES 
;CLEAR ALL BUT TEST 8 
:& BRANCH TF TEST O WAS SELECTED 
:TYPE TEST 

;FORM INDEX VALUE 
GET AOORESS OF TEST’S NAME 
AND TYPE IT 

;SET SCOPE ADORESS FOR TEST 



JQ5 
OZTEE-A TMO3/TE16 ORIVE FUNCTION TIMER MACY11 30(1046) 27-JUN-77 17:03 PAGE 60 
OZTEEA.P11 | 31-MAR-77 00:00 PROGRAM INITIALIZATION 

2602 007324 000172 0017% IMP @TSTTBL(R2) -GO TO TEST 
2603 007330 OOOOCH O14444 2s: Type L. 1 
gon nora 113702 901004 MO ,Re :GET DRIVE : 

11 1005 MOVB VNUM" RY ;AND SLAVE 
ob08 OO7344 116237 OO1132 014624 MOVE {Gl (R2), a8. ORV I BO SLAVE a’s 

0073S2 116437 001132 014636 MOVB GTABCRY) del .SLV SCT DRIVE 0.5 
2608 007360 112737 000071 O14641 nove #’9, 38L. CHAN GET SLAVES cheese TYPE 

sid por a8 ene boss? Jsa' Be eT ;PRINT SLAVE SERIAL & 

ble eta ie tte TSTB’ SiProric ;BRANCH IF SPEED TESTS NOT 

Shi mip Gere quaryy ome = weno TR 
spid Rete 1 Bis ke JMP +39 ig ob BEE OPE PRORESS 
2616 OO7422 104400 99s: HLT 
2617 007424 012737 007432 001002 100%: MOV #TSTOO!, J8SCPADR SET SCOPE LOOP ADDRESS 



KOS 
OZTEE-A TMO3/TE16 ORIVE FUNCTION TIMER MACY11 30(1046) 27-JUN-77 17:03 PAGE 61 

31-MAR-77 00:00 OZTEEA.Pil 

Bares 
00S314 
004eS0 

000032 

000002 
005314 
007542 
004250 

000032 

004340 

005126 

004376 

000003 
005314 

040000 

001122 

0011e2e 

00112e 

START OF TESTS 

TEL lr st perce Rone 1 CELERATION (7 INCHES FORD 

PRS So SS MET STU E'S ol 
: THIS TEST MEASURES Ui ee" 'GO’=1 TO ’ACCL’=0. 

MOVB T tSTO01: si aeT ; ey ry 
stg?ho> -SET RETURN PC FROM TIMER 

JSR PC.’ REWIND > REWIND FAVE 
BVS 99¢ ; ERROR ON REWIND 
JSR PC, WRITE >GO SETUP WRITE COMMAND 
JSR PC’ TIMON :TURN TIMER ON 
INC (RS) “SET °GO’ BIT 

1S: Ist TC(RS) s BRANCH WHEN 'ACCL’=0 

JMP TIMER(R3) :GO TO TIMER & RETURN VIA Re 

2s JSR PC WAITROY :WAIT FOR COMMAND TO FINISH 
BVS 99 ‘BRANCH IF ERROR 
JSR PC. TIMOK :GO CHECK TIME 
BR 100$ 

995: HLT 
100$: SCOPE 

-TEST O02 - WRITE START 
‘THIS TST MEASURES TIME FROM 'GO’=1 TO ’ACCL’=0. 
tsTO02: MOVE 82, 28 TSTNUM -SET TEST & 2 

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

1S: Ist TC(RS) BRANCH WHEN ’ACCL’=0 

J Finer (Ra) :GO TO TIMER & RETURN VIA R2 

2s: JSR PC WAITRDY sWAIT FOR READY 
BVS 99$ BRANCH IF ERROR 
JSR PC TIMOK *GO CHECK TIME RECORDED 
BR 108 -EXIT VIA SCOPE 

99§: HLT ;REPORT ERROR 
100$: SCOPE 

; TEST OO3- WRITE SHUTDOWN 
-THIS TEST MEASURES TIME FROM 'FC REG’=0 TO "SHON St. 
+ST003: MOVB 43, aeTSTNUM -SET TEST#3 

JSR WRITE SINITIATE WRITE COMMAND 
INC Paes -SET 'GO’ BIT 

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

BY? #ERR, (R1) :MONITOR ERROR BIT 
BNE 99S 



LOS 
OZTEE-A TMO3/TE1& DRIVE FUNCTION TIMER MACYL! 30(1046) 27-JUN-77 17:03 PAGE 62 

| OZTEEA.P11 | 31-MAR-77 00:00 START OF TESTS 

| 2675 007622 9000772 BR 1$ 

se78 po7Ees 2s: 

O78 OOM Moe BR BC TION OD RETURN PC FROM TIMER 
2680 007632 032711 000020 3S: iy BSOWN, (RL) “BRANCH WHEN DS <SOWN> SETS 
2681 O01 4§ 
O62 vitae 000163 004340 IMP TIMER(R3) GO TO TIMER & RETURN VIA R2 

2684 007644 004737 005126 4g; ISR a ITRDY -WAIT FOR READY 

a4 eee ie 004376 JSR PC TIMOK GO CHECK TIME RECORDED 
2687 000401 BR 1008 

1 995 HT REPORT ERROR 
33 1 1 ! OPE 

2691 TEST O04 - WRITE SETTLEDOWN 
eb 32 » 901122 pHs TEST HE ASURES ait Shar FROM ’SWON’=1 TO 'SWON’=0. 

ay Bares AdSS>  BROSN t Be he 
os 007676 O00S215 INC ree ;SET 'GO’ BIT 

2697 007700 005710 1S: TST (RO) BRANCH WHEN WRITING FINISHED 
2698 007702 OO14OH BEQ 2s 
2699 007704 032711 O40000 BIT HERR, (RL) CHECK ERROR BIT 
2700 007710 001026 BNE 995 
2701 007712 000772 BR 1s 

a 4 Q32711 000020 2s: BIT 8SOWN, (R1) “WAIT FOR ASSERTION OF *SDWN’ 
2704 ie 001004 BNE 3$ 
2705 007722 032711 040000 BIT 8ERR, (RL) ;MONITOR ERROR BIT 

578 RS { Bre 
2708 
2709 007732 3S: 
2710 007732 004737 o0042S0 JSR PC, TIMON ; TURN TIMER ON TIMER 

S3td BRF8R BABS ooaen Bt 4 (RL) BB cee TURN PE ROM, TIN 
2713 OO7744 OO140e BEQ 
arly 00774 000163 004340 JMP FEmeRcRa) -GO TO TIMER & RETURN VIA R2 

2716 007752 004737 005126 S$: JSR PC WAITRDY ;WAIT FOR READY 
2717 007756 102403 BVS 99¢ 
2718 007760 004737 004376 JSR PC TIMOK 
e715 007764 00040! BR 100$ 

2721 007766 104400 99$: HLT 
2722 104000 100$: SCOPE 

-TEST OOS - READ FROM BOT 

He 27 001122 jIHIS TEST MEASURES. 11M in M "Gor! 10 ee ae aS 5758 Bitons «Bago RReOTB We Pes RE BIND RE UIND SLAVE 
2728 O10004 102422 BVS ‘BRANCH IF ERROR ON REWIND 
2729 010006 004737 005332 JSR aa READ 
2730 010012 Ole7Oe 010024 MOV #i$,R ;SET RETURN PC FROM TIMER 



OZTEE-A_TMO3/TE16 DRIVE een TIMER MACY11 30( 1046) 
OZTEEA.P11 31-AR-77 00 

1 o042S0 ee ides Boszis 
0100e% 005765 000032 

273 010030 100002 
27% 010032 000163 004340 

1 005126 5733 Biome 14g 
2740 Q10044 004737 004376 
ot 0100SO 000401 

2743 0100S2 104400 
e744 010054 104000 
e745 
2746 
2747 
e748 0;0056 112737 001122 
2749 010064 004737 O00S406 
e750 010070 10422 
e751 010072 004737 005332 
e7Se 910078 Ole70e 010110 
2753 010102 004737 O04eS0 
2754 010106 005215 

e756 010110 005765 000032 
27$7 010114 10000e 
gree 010116 000163 004340 

e760 O10le2 004737 005126 
e761 Q10le6 102403 
e7be 010130 004737 004376 
ores 010134 000401 

2765 010136 104400 
2766 010140 104000 
2767 
2768 
2769 
2770 Q10142 112737 000007 001122 
e771 Q101S0 004737 O00S406 
e77e O101S4 102430 
2773 010156 004737 005332 
e774 O10ibe 005215 

e776 010164 022710 O0c400 

2778 D117 eraat 040000 e778 01076 bol0l? 
2780 O010e00 000771 
2781 

5763 ea 4737 004250 bret Bidens bicrae 
e785 010210 Q32711 000020 
2786 010214 00100e 

START OF TESTS 

SR TIMON ihe ER) 
1S: TST TC(RS) 

BPL 2s 
IMP TIMER(R3) 

2s: JSR PC _WAITROY 

ee ox 
BR 100$ 

998: HLT 
100$: SCOPE 

; TEST 006 _- READ START 
jis TEST eer aTSThun FROM ’GO’=1 TO 

JSR 
BVS ace 
JSR PC READ 
MOV #1$ Re 
JSR PC TIMON 
INC (RS) 

1S: TST TC(RS) 
BPL 2s 
IMP TIMER(R3) 

2s: JSR PC_WAITRDY 
BVS 99$ 
JSR PC TIMOK 
BR 100s 

995: HLT 
i00$: SCOPE 

; TEST 007 - READ SHUTDOWN 

27-JUN-77 17:03 PAGE 63 

ise ober 
;BRANCH WHEN 'ACCL’ RESETS 

;GO TO TIMER & RETURN VIA R2 

;WAIT FOR READY 
;BRANCH IF ERROR 
CHECK RECORDED TIME 

"ACCL’=0. 
SET TEST 
sWRITE A RECORD & BACK SPACE 

;SET RETURN PC FROM TIMER 
TURN TIMER ON 
SET ’GO’ BIT 

;BRANCH WHEN ’ACCL’ RESETS 

;GO TO TIMER & RETURN VIA Re 

“THIS TEST MEASURES TIME FROM 'FC REG’=FRAME COUNT TO ’SWDN’=1. 
;SET_ TEST 87 tST007: MOVB 87, a8TSTNUM 

JSR PC’ WRT. BK 
BVS 99 
JSR PC REAO 
INC (RS) 

1S: CMP #-FRMCNT, (RO) 
BEQ 2s 
BIT #ERR, (RL) 
BNE 99S 
BR 1$ 

es: 
JSR PC, TIMON 
MOV PC’ Ro 
BIT #SOWN, (RL) 
BNE 33 

“WRITE A RECORD & BACK SPACE 
;BRANCH IF ERROR 

;SET °GO’ BIT 

jWAIT FOR FRAME COUNT TO 
= 8 OF FRAMES WRITTEN 
MONITOR ERROR BIT 

; TURN TIMER ON 
;SET RETURN PC FROM TIMER 
‘BRANCH WHEN SDWN SETS 



OZTEE-A TMO3/TE16 DRIVE FUNCTION TIMER MACY11 30(1046) 27-JUN-77 17:03 PAGE 64 
OZTEEA.P11 | 31-MAR-77 00:00 START OF TESTS 

a 010216 000163 004340 INP TIMER(R3) -GO TO TIMER & RETURN VIA Re 

010222 004737 005126 3s: JSR BC WAITROY 

a , 737 004376 a 2 TIMOK a ER Bx fo 
770% 010236 104400 996: HLT REPORT ERROR 
oe 010240 104000 100$: SCOPE 

2797 RE TILE 
579g Tee ee eee enon SHON’ =1 TO. *SWON’=0. 
“799 010242 112737 900010 001122 jrnis nove #10, 0, 38TSTNUM SET TEST #10 
2800 91des6 1e702 010326 ‘SET RETURN PC FROM TIMER 
2u0l 010254 737? ~00S406 We Bis Re ax ‘WRITE A RECORD 8& BACK SPACE 

PS ES (2% cose —— 
oH pi Osee 1S INC epee ;SET 'GO’ BIT 

Fa 1 105711 1S: TSTB ss (R11) ;WATT FOR READY 
53 §10558 LOO4OM BMI 2s ‘BRANCH WHEN SET 
eed8 010274 032711 o40000 BIT BERR, (R1) CHECK ERROR BIT 
209 910509 001026 995 
810 10302 is 

ele 010304 032711 000020 2s BIT 8SDWN, (R1) sWAIT FOR ASSERTION OF ’SOWN’ 
gel p10319 001004 BNE 3$ 

1% 610312 032711 o40000 BIT BERR, (R1) sMONITOR ERROR IT 
2815 010316 OO1017 BNE 995 
ele 010320 000771 BR 2s 

2818 010322 3S: 
2819 010322 004737 OO42S0 JSR PC, TIMON TURN TIMER ON 
2820 010326 032765 000020 o0nddl2 4S: BIT Bsbun, 0S(RS) “WAIT FOR NEGATION OF SDWN 
2821 O10394 OOL4O2 BEQ 
Pe22 01033 000163 004340 IMP 7 PmeR(Ra) GO TO TIMER & RETURN VIA R2 

casa 10942 004737 005126 S$ JSR PC WAITRDY 
2625 bens 1 BVS 994 
282m 1 nee 004376 JSR PC. TIMOK 
g827 010354 000401 BR 100s 

2829 O103S6 104400 99§: HLT 
2830 010360 104000 1008: SCOPE 
2831 
2832 
2833 ;TEST Q11-READ REVERSE START 
eral “THIS TEST MEASURES TIME FROM 'GO’=1 TO ’ACCL’=0. 

010362 112737 000011 O01122 ‘STO11: MOVB #11, 387STNUM 
2836 010370 012708 010426 MOV #1$'R2 SET RETURN PC FROM TIMER 
2837 010374 004737 00S314 JSR PC WRITE ‘WRITE A RECORD 

ex atte vie 005126 16 {Rs WAITROY iSET "G0" BIT 
oB40 O10406 162422 BVS 9st 
2841 O104i0 004737 004634 ISR PC, DELAY sWAIT FOR TAPE MOTION TO STOP 
2842 O10414 004737 005350 JSF PC‘ REVRD 
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BOb 
FUNCTION TIMER moc rtd 201 108) 27-JUN-77 17:03 PAGE 65 
00: 00 START TEST 

004250 

1$: 

1§: 

es: 

38: 

4§: 

998: 
100§: 

> TES 
- THI 

oo1122 tsTO 

JSR 
INC 

Ga
s 

$2
4 

a
g
 

SB
S 

28
50
49
 

BE
E 

ao
s 

bE
 

BU
R 

3 

JSR 
INC 
JSR 
BYS 
JSR 
INC 

PC. TIMON TURN TIMER ON 
(RS) :SET 'GO’ BIT 

TC(RS) -BRANCH WHEN 'ACCL’ = 0 

FE MER(RI) :GO TO TIMER & RETURN VIA R2 

PC WAITROY 
338 MOK ;BRANCH IF ERROR 

100s 

REVERSE SHUTDOWN 
3 TIME FROM 'FC REG’ = FRAME COUNT TO 'SDWN’=1. 

812, 28TSTNUM 
838 Re -SET RETURN PC FROM TIMER 
PC WRITE “WRITE A RECORD 
(RS) RY *SET GO’ BIT 

99$ 
PC REVROD 
(RS) ;SET 'GO’ BIT 

8-FRMCNT, (RO) sBRANCH WHEN FRAME COUNT 
2s = @ OF RECORD WRITTEN 
BERR, (R1) ;MONITOR ERROR BIT IN ’DS’ REG 
99$ 
i$ 

PC, TIMON TURN TIMER ON 
aSdun, (RI) “BRANCH WHEN SOWN SETS 

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

BC ,WALTROY ;WAIT FOR READY 

PC TIMOK 
100$ 

-READ SETTLEDOWN 
TEST RERSURES TIME FROM 'SOWN’=1 TO ’SDWN’=0. 

3: move 
84S Re SET RETURN PC FROM TIMER 
PC WRITE “WRITE A RECORD 
(RS) “SET °GO’ BIT 
PC WAITRDY 
99$ 
PC REVRD 
(RS) -SET 'GO’ BIT 
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COb 
& DRIVE FUNCTION TIMER mecy 11 30(1046) 27-JUN-77 17:03 PAGE 66 
-MAR-77 00:00 T OF TESTS 

105711 1S: TSTB ss (RL) “BRANCH WHEN 
BMI 2g READY SETS 

040000 bre $ERR, (RI) 

1s 

000020 2s: BIT SSOWN, (R1) 

040000 By ter, (RI) 
BNE 995 
BR 2s 

38: TIMON TURN TIMER ON 
renee 4$: efi iS , ORL) i BRENCH WHEN SWDN = 0 

004340 IMP TIMER(R3) :GO TO TIMER & RETURN VIA Re 

005126 SS: JSR PC WAITRDY -WAIT FOR READY 

004376 ibe 338 mK 
BR "Os 

998: HLT 
100$: SCOPE 

jREWIND DRIVE 

005232 ; JSR PC, .REWIND -REWIND SLAVE 
BVS 99¢ BRANCH IF ERROR ON REWIND 
Bvc 100s 

99$: HLT 
BR A 

1008: 

-TEST O14-TURN AROUND DELAY (FORWARD-REVERSE ) 
“THIS TEST MEASURES TIME FROM 'GO’=1 (READ REVERSE) TO ’ACCL’=0 

000014 001122 {STO14: MOVB  #14,38TSTNUM 
010770 MOV 82S; Re ;SET RETURN PC FROM TIMER 
005314 JSR PC WRITE ‘WRITE A RECORD 

INC (RS) -SET GO’ BIT 
005126 JSR PC_WAITRDY 

BVS 99$ 

005350 1S: JSR PC, REVRD ;READ THE RECORD (REVERSE) 
004250 JSR PC’ TIMON “TURN TIMER ON 

INC (RS) “SET 'GO’ BIT 

000032 2s: Ist TC(RS) ;WAIT FOR ’ACCL’ = 0 

004340 i TIMER(R3) -GO TO TIMER & RETURN VIA Re 

005 126 3S: JSR PC WAITRDY 
BVS 99$ 

004376 JSR PC, TIMOK 
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31-MAR-77 00:00 

000401 

104400 
104000 

eatres 00ilee 

005314 

00S 126 

001122 

ides: SCOPE 

27-JUN-77 17:03 PAGE 67 

100% 

sTEST O1S- TURN AROUND DEL 
- THIS TEST MERSURE TIN 
tSTO1S: nove r) get TNUM 

JSR PC WRITE 

iy (RS TROY 

PG ew Ret) 
JSR PC WAITRDY 
BVS 99$ 

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

25: TST TC(RS) 

BSP fmercra) 
3S: JSR PC. WAITRDY 

BYS 99¢ 
JSR PC TIMOK 
BR 100s 

995: HLT 
100$: SCOPE 

-TEST O16-GAP SIZE (STOP HALF) 
tSTO16: MOVB #16, 087STNUM 

MOV 81$'Re 
JSR PC WRITE 

To (RS TROY 
BVS 99$ 
J p 1 ELAY 
JER PC’ REVRD 
JSR PC’ TIMON 
INC (RS) 

1S: TST (RO) 
BNE 2s 
Jup TIMER(R3) 

2S: JSR PC WAITRDY 
BVS 99¢ 
JSR PC. TIMOK 
BR 1008 

ORWARD ) 
=1 (READ) TO 'ACCL’=0. 

;SET RETURN PC FROM TIMER 
tWRITE A RECORD 

iBT FOR Reaoy 
READ, A RECORD IN THE 
:SET 'GO’ BIT 

;READ RECORD FORWARD 
TURN TIMER ON 
;SET °GO’ BIT 

WAIT FOR ’ACCL’ = 0 

:GO TO TIMER & RETURN VIA Re 

FROM TIMER 

READ YREVERSE. RECORD 
; TURN TIMER ON 
‘SET °GO’ BIT 

WAIT FOR FRAME COUNT > 0 

GO TO TIMER & RETURN VIA R2 

:WAIT FOR READY BIT TO SET 

CHECK TIME 



OZTEE-A TMO3/TE16 DRIVE FUNCTION TIMER MACY11 30(1046) 27-JUN-77 17:03 PAGE 68 
OZTEEA.P11 31-MAR-77 00:00 START OF TESTS 

} ll . T ih BLEED 1688 Ti. ove 
oi i TgST 017-GAP SIZE (START HA HALF ) 

1S 011224 112737 000017 OOll22 {sTd17: MovB ~ 817,08 
3016 Oll232 O1e7Ge 011304 MOV 91$'R2 SET RETURN PC FROM TIMER 
017 01123 004737 005314 JSR PC efre ‘WRITE A RECORD 
3018 O11 00S21S INC (RS) “SET 'GO’ BIT 
315 Diigwd 005126 JSR PC WAITRDY -WAIT FOR READY 

Lied 1 BVS 99$ 
3021 011252 00S3S0 JSR PC REVRD ;READ REVERSE THE RECORD 
3022 011256 O0S215 INC (RS) -SET 'GO’ BIT 
3023 011260 O04 005126 JSR PC WAITRDY ‘WAIT FOR READY 
300% 011264 102421 BVS 994 BRANCH ON ERROR 
3025 011066 004737 004634 ISR PC, DELAY “WAIT FOR TAPE MOTION TO STOP 
30H 011072 004737 005332 ISR "READ RECORD 
3027 011276 004737 004250 JSR PC’ TIMON TURN TIMER ON 
3028 011302 O0S21S INC (RS) *SET 'GO’ BIT 

3030 011304 005710 1S: TST (RO) -WAIT FOR FRAME COUNT > 0 
3031 011306 001002 BNE 2s 
3032 011310 000163 004340 IMP TIMER(R3) -GO TO TIMER & RETURN VIA R2 

3034 011314 004737 005126 2s: JSR PC WAITRDY ;WAIT FOR READY 
3035 011320 100403 BVS 99$ 
303% 011322 004737 004376 JSR PC TIMOK “CHECK TIME 
3037 011326 OOCNO! BR 100$ 

3039 011330 104400 99S: HLT 
3040 011332 104000 100$: SCOPE 

3042 ;TEST O20- GAP SIZE (INTERRECORD) 
3043 “THIS TEST MERSURES TINE ret ’GO’=1 TO ’FC REG’ >O. 
3044 011394 112737 000020 001122 tsTO20: MovB #20, 08TS 
3045S 011342 Ole702 011424 MOV 81$'Re -SET RETURN PC FROM TIMER 
3046 011346 004737 005314 JSR ns he “WRITE A RECORD 
3047 011352 005215 INC (RS) ‘SET °GO’ BIT 
3048 011354 004737 005126 JSR PC WAITRDY -WAIT FOR READY 
3049 011360 10e4 BVS 994 
3050 011362 004737 005314 JSR PC WRITE sWRITE SECOND RECORD 
3051 011366 005215 INC (RS) “SET 'GO’ BIT 
3052 011370 004737 005126 JSR PC WAITRDY :WAIT FOR READY 
3053 O11374 102425 BVS 99¢ 
3054 011376 004737 005350 JSR PC REVRD - READ RE VERSE SECOND RECORD 
3055 011402 O00S215 INC (RS) -SET 'GO’ BIT 
3056 O11404 004737 005126 JSR PC WAITRDY WAIT FOR READY 
3057 011410 102417 BVS 99$ 
3058 011412 004737 995350 JSR PC, REVRD -READ REVERSE FIRST RECORD 
3059 O11416 004737 250 JSR PC’ TIMON :TURN TIMER ON 
3060 011422 o0S21S INC (RS) “SET ’GO’ BIT 

3062 011424 005710 1S: TST (RO) -WAIT FOR FRAME COUNT > O 
3063 011426 Odo1002 BNE 2s 
3064 011430 000163 004340 JMP TIMER(R3) :GO TO TIMER 8 RETURN VIA R2 

3066 011434 004737 005126 2s: JSR PC, WAITRDY ;WAIT FOR READY 



FO6 
OZTEE-A TMO3/TE16 DRIVE LN TIMER MACY11 30(1046) 27-JUN-77 17:03 PAGE 69 
OZTEEA.P11 | 31-NAR-77 00:00 START OF TESTS 

ll V ee Bile ery? 004376 Re FET IHOK 
11 BR 1 

3070 
3071 O114SO 104400 995: HLT 
X72 BT INeS 104000 100$: SCOPE 

GAP ISTANCY 

ie Tals FEbt ensines Tite tron co'<1 To Fc AEG > 0 eS Dhader SASh Pin hea SPH 
3078 OGRAA READ REVERSES 18 16 RECORDS. ie THIS POINT THE Tere, IS STOPPED BE- 
3079 ‘TREN THE FIRS RECORD. A READ COMMAND IS EXECUTED TO READ 
3080 ‘THE 16 RECORDS WITH Oe BETEWEN GO=1 TO FC > 5° STORED IN 'GCAPTBL’ 
3081 “FOR EACH RECORD READ. AFTER 16 RECORDS HAVE BEEN READ THE TIME RE VER- 
3082 j IFIED FOR peat READ. AFTER ALL RECORD TIMES ARE VERIFIED THEY ARE AVER- 
3083 D IN THE 'ATIMTBL’ (BY SCOPE). THE ABOVE PROCESS IS RE- 
3084 i BEATE on” ee ITERATION. 

3086 O1145y 418737 000021 001122 TSTO21: MOVB 421, 4. gaTSTNuM 
11462 Ole702 011620 MOV “SET RETURN PC FROM TIMER 

3088 011466 004737 00S232 JSR ac " REWIND j REWIND D SLA 
3089 011472 102530 BVS 99$ ERROR ON REWIND 
3090 011474 005037 001114 CLR DEL TIM Bre LEAR N VARIBELE DELAY TIME 
3091 011500 012700 000021 MOV #17..RO -SET § OF RECORDS TO WRITE 
30% O11S04 004737 005314 1S: JSR PC WRITE WRITE 17. RECORDS 
3093 011510 O0s215 INC “SET 'GO’ BIT 
308 011512 004737 005126 JSR pe WAITROY WAIT FOR READY 
3095 O11516 102516 BVS 99$ 
30% 011520 004737 004654 JSR PC. DELAYV sDELAY BEFORE WRITING NEXT REC. 
3097 011524 062737 O000e2 001114 ADD 418. ,DELTIM -SET NEXT DELAY TIME 
3098 011532 005300 DEC “DECREMENT RECORDS WRITTEN COUNT 
2033 011534 001363 BNE rt) 

3101 011536 012700 ocooe! MOV #17. .RO -SET # OF RECS. TO REVERSE READ 
3102 011542 004737 005350 2s: JSR PC REVRD ; REVERSE READ 17. RECORDS 
3103 Oi!546 O0S215 INC (RS) :SET 'GO’ BIT 
3104 011550 004737 005126 JSR PC WAITRDY WAIT FOR READY 
3105 O11554 {192477 BVS 99$ 
3106 011556 005300 DEC RO -DECREMENT RECORD COUNT 
3107 011560 001370 BNE 2s 

3109 0115682 012700 900020 MOV #16. .RO -SET ® OF RECORDS TO READ 
3110 011566 012701 001054 MOV sGAPTBL ,R1 -SET PTR TO GAP TABLE FOR TEST 
3111 011572 004737 005332 JSR PC READ *READ A RECORD 
3il¢ 011576 00S215 INC (RS) -SET °GO’ BIT 

3114 011600 004737 005126 3S: JSR PC WAITRDY ;WAIT FOR READY 

ae sett eres 005332 ee: 83 acc READ NEXT RECORD 
3tt8 Ares: pea 39 004250 JSR PC’ TIMON ‘TURN TIMER ON 
3118 011616 O0S21S INC (RS) “SET 'GO’ BIT 

3120 011620 905765 000006 4g; TST FC(RS) -WAIT FOR FRAME COUNT > 0 
3121 011624 O01 BNE S$ 
3122 O11626 000163 o04340 IMP TIMER(R3) -GO TO TIMER & RETURN VIA R2 
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31-MAR-77 
FUNCTION TIMER MACY11 30( 1046) 
00:00 START OF TESTS 

00S 126 5S: SR 

001120 CLRB 
000020 
0010S4 MOV 

6$: MOV 

001120 CMPB 
BNE 

7§: ADD 

000004 MOV 
BS: ASR 

004376 JSR 

99$; H'_T 
100$: SCOPE 

;TEST O22-DATA TIME (800BP1) 

GQ6 
27-JUN-77 17:03 PAGE 70 

sighs -WAIT FOR READY 

RY, (R1)+ ; STORE TIME IN GAPT 
-DECREMENT 8 OF RECORDS READ 

a ;SET GAP 8 0 
#16. RO 
eCAPTBL ,R1 

(R1)+,.R4 GET GAP TICK COUNT 
PC. GAPOK “CHECK TIME 
aacap INCREMENT GAP 8 
¥1b. , 28GAP BRANCH IF ALL GAPS NOT CHECKED 

#16. RO “SETUP TO AVERAGE GAP SIZES 
sGAPTBL RI : SET PTR TO TABLE 
Re -CLEAR ’SUM’ REGISTERS 

(R1)+,Re -ADD ALL GAP SIZES TOGETHER 

RO 
7$ 
#4, RO -NOW DIVIDE BY 16. 
R3 BY SHIFTING 4 PLACES RIGHT 

: 
R2,R4 ;MOVE AVERAGED TIMES TO RY 
PC A TIMOK “CHECK AVERAGED TIMES 

“THIS TEST J Qeroune® THE TIME FROM FC REG >-6400 TO ’ROY’ = 1. 
000022 001122 tsT022: Mov 8022, 98 TSTNUM 
012046 MOV 83$,R2 SET RETURN vee FROM TIMER 
00S232 JSR PC! REWIND REWIND SL 

BVS 99$ : BRANCH IF AEB ROR ON REWIND 
001700 000032 BIS BNORMI1, TC(RS) ‘SET 800 BPI 
005450 JSR R32. TMCMO “WRITE 3200. WORD RECORD 

-WORD  WTBUF 
“WORD © - 3200. 
“WORD © -6 400. 
“WORD  WFWO 
INC (RS) -SET ’GO’ BIT 

163400 1S: CHP #6400. , (RO) ;WAIT FOR WRITING TO START 

040000 BIT ERR, (RL) ,MONITOR ERROR BIT 
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31-MAR-77 00:00 

Bours 

os
 

005126 

004376 

001122 

000032 
000032 

4§; 
Ss: 

995: 
100$§: 

BNE 
BR 

HLT 

HOG 
2@7-JUN-77 17:03 

99$ 
1$ 

TIMON 
Fal) 

Tner (R3) 

Ry’ 
RO 

3 WAITRDY 
3$ ) 

PC. TIMOK 
100s 

;TEST O23-DATA TIME (16008PI) 
“THIS TEST MEASURES tHe ce FROM FC REG >-6400 TO ’RDY’ = 1. 
tST023: MOVB #023, d8TST 

Ter pes fe ho 
BVS 93 
BIC #3700, TC(RS) 
BIS sPE 1600, TC(RS) 
JSR R3_ TCM 
.WORO = WTBUF 
“WORD  -3200 
“WORD  -6400 
"WORD FWD 
INC (RS) 

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

es: 
JSR PC. TIMON 

3s: 1STB8 (RI) 
BMI 4§ 
JMP TIMER(R3) 

4g: ASR RY 
ASR RY 
JSR PC WAITRDY 
BVS 99 
JSR PC. TIMOK 
BR 100s 

99S: HLT 

PAGE 71 

; TURN TIMER ON 
;BRANCH WHEN READY SETS 

;GO TO TIMER & RETURN VIA Re 

;SET SHIFT COUNT 

;CHECK TIME 

;SET RETURN PC FROM TIMER 
REWIND SLAVE 
:BRANCH IF ERROR ON REWIND 
“CLEAR CURRENT DENSITY 
SET 1600 BPI 
‘RITE 3200. WORD RECORD 

SET ’GO’ BIT 

BRANCH WHEN WRITING STARTS 

;MONITOR ERROR BIT 

; TURN TIMER ON 
;BRANCH WHEN READY SETS 

;GO TO TIMER & RETURN VIA Re 

;DIVIDE TIME BY 4 

CHECK TIME 
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31-MAR-77 00:00 

104000 

000025 
012430 
005314 

005126 

005450 

004250 

004340 

005126 

START OF TESTS 
27-JUN-77 17:03 PAGE 72 

100$: SCOPE 

; TEST -E 
i tfite Reds RE REURES TIME FROM 'GO’=1 TO ’ROY’=1. 

001122 $STO24: MOVB 824, a8 TSTNUM 
MOV 823, Re ;SET RETURN PC FROM TIMER 
JSR PC | REWINO *REWINO SLAVE 
BVS 934 “BRANCH IF ERROR ON REWINO 
JSR BC RHINIT SET NRZ 
JSR PC’ WRITE WRITE A RECORD 
INC (RS) ‘SET 'GO’ BIT 
JSR PC WAITRDY 
BVS 99 

001002 MOV 81S, a8SCPADR 
1S: JSR R3, a8TMCMD 

“WORD 0 
“WORD 0 
“WORD 860 
“WORD ERASE 
JSR PC TIMON -TURN TIMER ON 
INC (RS) “SET 'GO’ BIT 

2s: TsTB (RL) BRANCH WHEN READY SETS 

JMP TIMER(R3) -GO TO TIMER & RETURN VIA R2 

38: JSR PC WAITRDY 
BVS 99$ 
JSR PC. TIMOK 
BR 100s 

99§: HLT 
100$: SCOPE 

TEST 025 TAPE MARK 
-THIS TEST MEASURES TIME FROM ’GO’=1 TO 

Oo112e2 tsTOes: HOVE 

1S: 

es: 

825, a8TSTNUM 

U
e
 

Oo
 

g 
R3, ¥THCND 

0 
0 
WF MK 
PC, TIMON 
(RS) 

(R1) 
2s 
TIMER(R3) 

PC WAITRDY 
99¢ 

*RDY’=1. 

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

TURN TIMER ON 
SET ’GO’ BIT 

;BRANCH WHEN READY SETS 

;GO TO TIMER & RETURN VIA Re 



06 
DZTEE-A TMO3/TEL& DRIVE FUNCTION TIMER MACY11 30(1046) 27-JUN-77 17:03 PAGE 73 
OZTEEA.P11 | 31-MAR-77 00:00 START OF TESTS 

3291 012446 004737 004376 JSR PC, TIMOK 
so 01e4S2 O0040! BR 100s 

3294 O0124S4 104400 99§: HLT 
3295 010456 100$: 
3296 012456 004737 005232 JSR PC. . REWIND ;REWIND SLAVE 
3297 012462 102774 BVS 99$ ‘BRANCH IF ERROR ON REWIND 
3298 012464 104000 SCOPE 



KOQ6 
OZTEE-A TMO3/TE16 ORIVE FUNCTION TIMER MACY11 30(1046) 27-JUN-77 17:03 PAGE 74 
OZTEEA.P11 31-MAR-77 00:00 START OF TESTS 

3300 O12%66 032777 002000 166304 FINISH: BIT 8SW10, dSWR ;D0 NOT SPACE PAPER 
3301 O1247% 001011 BNE 2s ‘IF USER SELECTED NO OUTPUT 

1 005716 TST CHNFLG “OR IF IN CHAIN MODE 
1 100% BNE s 
1 } 000012 MOV #10. ,RO -SET LINE FEED COUNT 

3305 912510 000004 001374 18: TYPE, , CRLF 

SoS gisele SoS i 
3308 

3310 912520 105237 001005 2s: INCB =. 8SLVNUM ;SET NEXT SLAVE #8 
3311 0125e% 005237 001006 INC aasLVPTR ‘AND ITS POINTER 
3312 012530 122737 000010 001005 CMPB 88. , a8SLVNUM “BRANCH IF LAST SLAVE (7) 
3313 O1eS% 001402 BEQ 3$ 

Bis ged ioe BP oo, iy HET PL Ag TOT ne 
331? Bt S?dq i BS tb05 INC PHeanert “AND INCREMENT DRIVE # 
3317 012554 122737 000010 001004 CMPB 88. , 2#ORVNUM “AND CHECK IF LAST DRIVE 
3318 Oiesbe 001 BEQ ENO 
3319 012564 0001 006750 JMP O*BEGIN 

3321 012570 105737 001125 ENO: TSTB @BUNTFND ;BRANCH IF A UNIT WAS FOUND 
3322 012574 001004 Bre 1$ 
3323 012576 OO0004 014147 TYPE, E. UNIT 
3B24 Diebie 003137 005620 JMP @sINIT 
3325 012606 105237 001127 1S: INCB a 8PSCNT “INCREMENT PASS COUNT 
33e¢6 012612 OOO004 013406 TYPE, M. EOP 
3327 012616 13708 001127 MOVB SPSCNT Re GET PASSCOUNT 
3328 Ol2be2 73? ~O0C426 JSR C, TYPOCT -ANO TYPE IT 
3329 012626 001374 TYPE, CRLF 
3330 Ol2632 013700 oO0004e MOV aei2,R0 ;GET ACTI1 RETURN ADDRESS 
333 01263 001405 Q HERE *BRANCH IF NOT ACTI1 
ee 12640 000005 RESET 
3333 012642 004710 SENDAD: JSR PC, (RO) 
3394 012644 O00e40 NOP 
3335 0126% o00e40 NOP 
3336 012650 000240 NOP 
3337 0120652 O00e4O HERE: NOP 
3338 012654 005737 005716 TST CHNFLG ;BRANCH IF CHAIN MODE 
3339 012660 001004 BNE 18 
3340 01 ebb 000100 166110 IT HOG , DSHR ;BRANCH IF NOT CONTINOUS LOOP 

1 Ol 1402 £0 2 
3342 012672 000137 006726 1S: JMP JHRSTRT - RESTART 
33943 012676 000000 2s: HAL T 
3344 012700 00000S RESET 
3345 012702 000137 00Sb20 JMP aeINIT RESTART 



LOG 
OZTEE-A TMO3/TE16 DRIVE FUNCTION TIMER MACY11 30(1046) 27-JUN-77 17:03 PAGE 7S 
OZTEEA.P11 | 31-MAR-77 00:00 START OF TESTS 

376 KEM TAPE TIMING ST 
FOLLOWING TESTS REQUIRE A SPECIALLY WRITTEN 800 BPI SKEW TAPE 

38 012706 012737 012714 cO1002 SKkENTST: HOV 8TSTO26, d#SCPADR :SET SCOPE POINTER 

;TEST O26- SKEW TAPE SPEED T TEST-F ORWARD 
3381 ‘THIS TEST READS ” OF Tore 800. = 25600. FRAMES). THEN 

sRIVIpES TIME BY 30. 9.GeT Tite 405: READ 1° (BOO. FRAMES) OF TAPE. 
012714 112737 000026 Odll22 ft MOVE = 8, 08 TS TNUM 

3354 Ole7ee 012702 913000 HOV 123 Re No ‘Ls RETURN PC FROM TIMER 

BP gigi ss 1 1 D0Se ae 99 H IF ERROR ON REWIND 
3357 0127949 02765 001700 000032 BIS NORM] 1 TRS) se om 
3258 Ole74e 0 °765 009010 000010 B15 #BAl (RS) NHIBIT BUS ADORESS INCREMENT 
379 Bt Srch Oun34? 005450 JSR R3, abTMCMO READ 32° OF TAPE-FORWARD 
3360 012754 015730 .WORD ROGUF 
3%1 012756 “WORD -l. 
dubs 01¢769 10S: “WORD 26400. FRAME COUNT 
eke 01 000070 “WORD  ROFWD 
S64 012764 O0S21S INC (RS) -SET 'GO’ BIT 

tp! 

33oh 012766 022710 001440 1S: CMP 8800. , (RO) ;WAIT FOR FIRST 800 FRAMES 
3367 012772 101375 BHI 1S -TO BE READ 

3069 012774 004737 O042S0 JSR PC, TIMON -TURN TIMER 
3370 013000 023710 012760 2s: CMP aslos, (RO) WAIT FOR BEADING TO FINISH 
3371 013004 103402 BLO 3$ 
3372 013006 000163 o04340 IMP TIMER(R3) GO TO TIMER & RETURN VIA Re 

3374 013012 012700 oj0c0s 3S: MOV 8S, RO ;DIVIDE TIME BY 32. 
3375 013018 006204 4g: ASR RY 
3376 Ol 005300 DEC RO 
3377 013022 001375 BNE 4§ 
3378 013024 004737 005070 JSR PC,R HINIT -INIT DRIVE 
3379 013030 004737 004376 JSR PC’ TIMOK “CHECK TIME 
3380 013034 000401 BR obs. 

3382 013036 104400 99S: HLT 
013040 104000 100$: SCOPE 3383 

3384 
3385 ;TEST 027-SKEW TAPE SPEED TEST-REVERSE 
3386 ;THIS TEST READS FORWARD 40" (32000. FRAMES) OF TAPE, THEN READS REVERSE 
3387 732" (26400.-800. = 25600. FRAMES) OF TAPE. THE TIME’ IS THEN DIVIDED BY 
8 “32. TO GET TIME TO READ 1” (800. FRAMES) OF TAPE. 

3390 
O1WM2 112737 000027 001122 $ST027: MOVB 827, d8TSTNUM 
01350 Ole702 013176 MOV 83$,R2 ;SET RETURN PC FROM TIMER 

3391 013054 004737 005232 JSR PC! REWIND -REWINO SLAVE 
3392 013060 1020465 BVS 99¢ BRANCH IF ERROR ON REWIND 
3333 013062 052765 001700 000032 BIS BNORM11, TC(RS) 
3304 013070 000010 000010 BIS 8BAI, CS2(RS) 
3395 013076 004 00S4 JSR R32. JeTMCMO READ FORWARD 32000. FRAMES 
33% 013102 015730 -WORD ROBUF 
3397 913104 77777 “WORD -l. WORD COUNT 
3398 «(0131 6400 10S: “WORD 32000. FRAME COUNT 
3399 013110 000070 "WORD = ROFWD READ FORWARD 
3400 013112 005215 iNC (RS) -SET 'GO’ BIT 
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PC, TIMON 
oalis, (RO) 

TIMER(R3) 

8S,RO 
RY 

S$ 
PC, ,RHINIT 
PC’ TIMOK 
100s 

PC, .REWIND 
99$ 

aaF INISH 

76 

; INIT DRIVE 
;WAIT FOR TAPE MOTION TO STOP 

Roe | ee INCRENENT 

-WAIT FOR FIRST 800 FRAMES 
:TO BE READ 

; TURN TIMER ON 
;WAIT FOR ALL FRAMES TO BE READ 

;GO TO TIMER & RETURN VIA Re 

;DIVIDE TIME BY 32. 

;REWIND SLAVE 
,BRANCH IF ERROR ON REWIND 



NO6 
See eID ee FANE TION TIMER MACY A ha LOI) 8? JUN-77 17:03 PAGE 77 

PROGRAM MESSAGES 

gf Beene CAS Cer» TH03/TEL6 DRIVE FUNCTION TIMER (OZTEE-A)’ 

. SBTTL 

=
 

w (=) 
r= 

[So 
-
 

« a
 

Co-) 
lal 
i
 

az 
x 

ul 
wn 

lal 
uw 

4
 

|
 

x
 

& 
A 

3 
@ 

ai 
4 

4 
a 

4 
a 

| 
-— 

—_ 

& 
x 

5 
° 

=z 
aw 

[om 
} 

a
 

a
 

-
 

oO 
vv) 

ee 
das 

oO 
_— 

a
 

-
 

wv 
W
Z
 

v
s
 

w
 

[vv 
$
 

- 
bom] 

oS 
Lv) 

-
 

lay 
lal 

_
 

wn 
-_ 

w
 

-
 

w
 

tas 
73 

~ 
wn 

has 
_ 

=
 

lay 
[ee] 

lal 
=z 

So 
e
 

Ww 
-— 

_
 

a
 

a
 

oO 
al 

w
 

2
 

—
 

oO 
a
 

oO 
os 

w
 

a
 

a. 
wn 

lo 
wn 

a
 

-
 

. 
“A 

Le 
=
 

ea) 
=z 

w
 

[o 
4 

Qa, 
lal 

—
 

x
 

. 
- 

2 
Ww 

re 
SS 

- 
~ 

Lv) 
$
 

>
 

—
 

>
 

a
 

2 
r 

z 
2 

= 
= 

9 
Fre] 

¢ 
& 

S 
oo 

[¥Y 
a
 

—
 

fae] 
ut 

an 
“nw 

a
 

“a 
“a 

=
 

O
o
 

ual 
te 

aw 
i
 

uw 
uo 

-
 

=
 

a
 

—_J 
4
 

—d 
4
 

|
 

=
 

>
 

w
 

w
 

wv 
a
 

id 
bad 

_— 
“~ 

~
 

“~ 
~
 

n~ 
a
 

[va 
ge 

a
 

[4 
eg 

[* 
4 

>
 

[o) 
( 

Gs 
Oo 

oO 
oO 

Oo 
Lene 

vs 
Oo 

w
 

wv 
vw 

v
 

w
 

x
 

- 
x“ 

N
 

NI 
MN 

N
 

N
 

ia] 
=~ 

™
 

~
 

_
 

om 
-
 

~
 

—
 

_
 

_
 

Oo 
oO 

oO 
Lo) 

oO 
oO 

(o) 
[S) 

2
 

wn 
wn 

2
 

wn 
wn 

w
 

w
 

fe 
q 

te 
q 

«
 

fo 
9 

[oq 
a
 

a
 

va) 
wn 

& 
3 

g 
é 

5 
& 

al 
xz 

Fd 
a
 

uw 
a
 

x= 
=
 

_
 

oo 
_
 

_
 

1 
5 

QNESOS 1. REN: u
y
 

oy 
3 

pesaegeeipes 
5 

and 
H 

save 
bia ROSES 

Gieeralacla 
st task gutta 

fares & ss 
sauaiencns 

Biatea 
a 

vaeete o
o
 

Beate 
Teme? 

sarees 
Chinen 

MALS 
EE ee eer er re 

Ay 
rhe 

Un REE 
Ree 

ere et 
Mass 

fam 
fem 

fea 
am 

Suen, 
foam 

Seam 
bart 

beam 
pee 

fam 
pen 

fame 
poem 

pet 
pomm 

bam 
foam bam. 

ham. pam 
faim don, 

bare 
pum 

hore foo 
baie 

bam 
bam 

heaw 
bane 

bean. bam 
tame 

Kase 
how 

ham 
haw 

Ram 
hom 

ban 
ban 

Lam 
ham 

bam 
ba 

bam 
haw 

bon 
ban 

bom 
ban 

kon! 
O
O
O
 
O
O
Q
O
O
O
O
O
O
W
G
O
G
O
W
O
O
O
O
O
W
G
O
Q
W
H
V
A
O
V
A
O
O
G
O
O
V
V
W
O
O
O
V
D
O
O
D
O
O
C
O
O
O
O
0
0
0
0
0
0
 

i 22) ae 
i 

stessitcirrrsstersisstiterertieersttticistettetet 
ste es: 



R FA b g 
E
e
e
 

ee
e 

cere 
H
O
A
R
E
 

ER
OS
 

RE
RE

R 

431 

O
O
O
0
O
0
0
0
0
O
 

—
 

e
T
 
e
e
 

ee
 

SS
RE

RE
RG

RS
Ke

. 
| A

Sa
dz
Aa
Ss
 

Pe
s 

8 R 

ER
BY
 

TR
E 

ee
 

pa
t 

Eo
rR
RS
 

R 
2R
 

Bi
ae

 
Q
e
 

fam
e 

Ge
ne

 
=e
 

PE
RT

 
ATE

: 

N
U
N
N
 

S
E
L
L
E
 

E 
L
E
 

f
o
r
 

=
 GW

 
—
 

eR ie e i 8 f 

ay
 

a
 

Bn
 

SO
RR
PI
ES
 

ZE
AE
 

f 
eb
en
 

wed
 

££
 

= 
be
e 

Ea
n 

-
 

wn
 

047516 i 
=
 

—
 

N
 

7 
S
e
 

R 

sG
un
ee
 

RE RY
 

ee 

BO? 
g7-JUN-77 17:03 PAGE 78 

"SPEEDO TESTS? (YES/NO): NO ’ 

<(CR><LF>* END OF TAPE’<CR><LF> 

«CR><LF>’ TRAPPED TO 4’ 

’NO CONTROLLER AT ADDRESS SPECIFIED’ <CR><LF> 

"TMO3 ORIVE ’ 

*ORIVE ' 

‘BT SLAVE 
’O NOT AVAILABLE FOR TEST’<CR><LF> 

’NO TMO3/TE16 UNIT FOUNO TO TEST’<CR><LF> 

*SOFT ERROR (DATA’’<CR><LF> 

"TEST @ ’ 

* DEVICE ERROR’ <CR><LF> 

'CS1’<HT> WC’ (HT) °BA’ CHT? FC’ CHT) °CS2’ (HT) °DS’ <HT> “ER’® <HT> ° TC’ <CR><LFD 

’ OUT OF RANGE ERROR’ <CR><LF> 

MACY11 JOC 1046) 
PROGRAM MESSAGE 

1.SP0: .ASCIZ 

M.EOT: .ASCIZ 

ERROR MESSAGES 
E-TRPY: QSC12 

E.NCON: .ASCIZ 

E.NORV: .ASCIZ 

.NSLV: . ASCII 

.ORV: peed 

E.NAVA: .ASCIZ 

E.UNIT: .ASCIZ 

E.SFT: .ASCIZ 

E.HOR: .ASCIZ 

E.HOR1: .ASCIT 

-RASCIZ 

E.HORe: .ASCIZ 

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

E. TIMEX: -ASCIZ = <CR><LF>' TIME EXPIRED WAITING FOR ROY’<CR><LF> 

E.GAP: .ASCIZ ° GAP @’ 

;TIME DOCUMENT LINES 
GU USUMM COOMMERTITITIITIITITIIILItLItiiiririicitiitiielitliieiicieeieerecreciecrerrerc, 

L.HORe: .ASCII ’# TMO3 DRIVE FUNCTION TIMES- DRIVE # ’ 

L.DRV: .ASCII ’O SLAVE # ’ 

L.SLV: .ASCII 'O ’ 
L.CHAN: .ASCIZ '9 CHAN. SER 8 ’ 

L.HOR3: .ASCII ° '<CR<LF’#’<CR> «(LF 
JASCIZ ='# FUNCTION’ <HT><HT> *TIME(SPECIFICATION)’ <HT>’ TIMECACTUAL )”<CR><LF> 

L.RNG: .ASCIZ 'RANGE=\’ 

L.ACT: .ASCIZ ‘'ACTUAL=’ 

;TEST DESCRIPTOR HEADERS 
A.T001: .ASCIZ ’# WRITE FROM BOT’ <KT> 
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"a GAP SIZE-INTERRECORD’ <HT> 

*# GAP CONSISTANCY’ <HT> 

'# DATA TIME-BOOBPI’ <HT> 

’# DATA TIME-16008P1’<HT> 

’# ERASE GAP TIME’ <HT> 

*# WRITE FILE MARK’ <HT> 

’# TAPE SPEED-FWO’ <HT> 

'# TAPE SPEED-REV’ <HT> 

(CR><LF>’ ¢G’ 
(CR <LF> ’ SWR=’ 

" NEWS ’ 

-ASCIZ <CR><LF>’?°<CR><LFD 

MACY11 3001046) 
PROGRAM MESSAGES 

A.TO20: .ASCIZ 

A.TO21: .ASCIZ 

A.TOee: .ASCIZ 

A.T023: .ASCIZ 

A.TOe4: .ASCIZ 

A.TOeS: .ASCIZ 

A.T026: .ASCIZ 

A.T02e7: .ASCIZ 

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

L.NEW: .ASCIZ 

L. QUEST: 

EVEN 
ROBUF =. 
WTBUF =. 
-BLKa 128. 
. END 



OZTEE-A TMO3/TE16 DRIVE FUNCTION TIMER MACY11 30( 1046) 
OZTEEA.P11 

A 010714 

an RB 141 

ASFLG rage 
ATA = 100000 
ATIME 00101e 
ATIMTB OQOO1014 
A.TOO1 014765 
A.TOO2 015007 
A.T603 015027 
A.TOOY 015051 
A.TO0S 015075 
A.T00& 015117 
A.TOO7 O15136 
A.TO10 015160 
A.T011 01S203 
A.TOl2 015225 
A.TO13 015252 
A.TO14 015301 
A.TO1S 01S332 
A.T016 018363 
A.TO17 O1S411 
A.TO20 015440 
A.TO21 015470 
A.TO22 015513 
A.T023 015537 
A.TOe4% 015564 
A.TO02eS 015606 
A.T0e 015631 
A.T027 015653 
Al& = QOOO400 
Al7 = 001000 
BA = Q00004 
BAI = 000010 
BEGIN 006750 
BELL 001403 
BKSLSH 001377 
BOT = Q0000e 
BPI200= 000000 
BPISS6= O00400 
BP1800= 001000 
BPTVEC= 000014 
COM1ii1 = 000320 
CHKDRV 0062S0 
CHKSLVY 006550 
CHNFLG 005716 
CH7 = Q10000 
CLR = OOOO4O 
CNTRLA= 000001 
CNTRLC= 000003 
CNTRLG= 000007 
CNTRLO= 000017 

| 

31-MAR-77 00:00 

ens 00002S 

ENVOCT  BOSuBe 
CNVTAO 6 
CNVTOD 40 
CNVTO OOe43e 
CR = 900015 
CRLF 001374 
CSITM = 002000 
CS! = Q00000 
CSe == 000010 
DeSH oon 0S 

BPonsT” Doses 
DELRAY OQOO4634 
DELAYV OO4664 
DELTIM OO1114 
DIGTAB OO113e 
OIvI 004722 
OLT = 100000 
DPR = QO0400 
ORIVES 006104 
ORVAVA O00S0le 
ORVNUM 001004 
ORVTBL 001154 
ORY = 000200 
DRYCLR= 000010 
0S = 000012 
OT = 000026 
OTE = 010000 
OvA = 004000 
Ovo = 900000 
OV1 = Q00001 
Ove = 000002 
OV3 = = 000003 
OV4Y = OO0004 
OvS = Q0000S 
OVE = 000006 
OV? ~== 000007 
ECHO 001401 
EMTVEC= 000030 
ENO 012570 
EOT = QOde000 
ER = 000014 
ERASE = 000024 
ERFLG 001123 
ERR = Q4O000 
ERRTRP 003542 
ERRVEC= 000004 
E.ORV 014104 
E.GRP 014434 
E.HOR 014235 
E.HOR] O1424S 

am J 

FO? 
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SYMBOL TABLE 

E.HOR2 014320 L.HOR3 
Nava B14 14 L.NEW 
-NCON QL4QIS L. QUES 

E- th L.RNG 
-NSLY 014076 L.SLV 

E.SFT 014211 L.SWR 

STS Ske be 
£. TRPY we 76 MMVEC 
E.UNIT 014147 MOL 
FC = 000006 MR 
FCE = 001000 MXF 
FINISH Q104 M.EOP 
FMT = M.EOT 
FPEVEC= 000244 M.HSWR 
FRMCNT= 177400 M. NAM 
FWOSPC 005366 NAMPTR 
GAP 001120 NED 
GAPOK Q04S06 NEF 
GAPTBL 001054 NEM 
GO = 000001 NOP 
GTIMNTB 001556 NORM 11 
GTSWR 002020 NSG 
HERE 0126S2 OC TAL 
HLT = 104400 OODIGIT 
HT = 000011 OPT 
108 = Q00010 OR 
IE = 000100 OSC 
ILF = Q00001 OUTBUF 
ILR = 000002 OUTGAP 
INBUF «001264 OUTSPC 
INCVAE= 000100 PARVEC 
INIT 005620 PAT 
IOTVEC= 000020 PEFLRC 
IR = 000100 PES 
ITCNT OQOllel PE 1600 
I.ORV 013656 PF VEC 
I.ORVS 013567 PGE 
I.REG 013522 PIP 
I.REM 0134SS PIRQ 
I.SLVS 013637 PIRVEC 
I.SPO 013723 PLKCSR 
LF = 000012 PLKVEC 
LKS = 177546 P2GFLG 
LKVEC = 000100 PSCNT 
LPB = 177S16 PSEL 
LPS = = 177514 PSW 
L.ACT 014755 PUBLIS 
L.CHAN 014641 ROBUF 
L.CNTG 015675 ROF WO 
L.DRV 014624 ROREV 
L.HOR1 O14444 ROSW 
L.HORe 014557 RDY 
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DZTEEA. 

ERRORS 

OZTEEA 
RUN-TI 

DETECTED: 

TSTOIS 
TSTO16 

000 

0 

GO? 
DZTEE-A TMO3/TELG DRIVE FUNCTION TIMER MACY11 30(1046) 27-JUN-77 

Pll 31-NAR-77 00:00 SYMBOL TABLE 
14 TSTOI? 011224 

Bor ize T§T020 011334 
1736 TSTO21 011454 
166 T§1022 011760 
32 T5123 012110 

7516 TSTCEH 012040 
007574 TSTO2S 012360 
007664 TST0% 012714 
007772 T5027 Q13042 
010056 TYPDEC 002534 
010142 TYPE: QOQOOS 
o10e42 TYPEL — 602150 
010362 TYPE2 002176 
010460 TYPES 002204 
010570 TYPEY 002210 
010730 TYPFLG 001126 
011022 TYPOCT 002426 
011130 UBREAK= 177770 

DZTEEA/SOL+DZTEAA. SML/ML, DZTEEA.P11 
ME: 4 & .3 SECONDS 

RUN-TIME RATIO: 147711=13.1 
CORE USED: 7K (13 PAGES) 
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