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Abstract 

ABSTRACT 

Program DZTUG measures the time required and GAP 

sizes produced by the  TMOc/TULET Magtape 
Crive/Slave. 

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

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

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

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

SEG 0002
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Requirements 

CHAPTER 1 

QUIREMENTS 

POP-11 Family Central Processor with 4K memory with up to 64 TMOe/TULBJ 
controller/magtape stations. 

** £¥PROGPAMN CAN BE RUN ON A PROCESSOR THAT DOES NOT HAVE A HARDWARE SWITCCH REGISTER. 
A SOFTWARE SWITC H STER (SWREG) 'OC. 176 IS AUTOMATICALLY SELECTED(REFER TO 
CHAPTER 3.FOR DESC 

REGI 
RIPTIGN OF HOW TO DYNAMICALLY LORD LOC. 17b)%%* 

1.2. OPTIONAL EQUIPMENT USED 

I. none 

1.2 STORAGE 

Frogram loads and runs in the first 4K of memory. 

1.23 PRELIMINARY PROGRAMS (TO ASSURE HARDWARE OPERATION) 

MAINDEC-11-DZTUC CONTROL LOGIC TEST 
MAINDEC-11-O62TUB BASIC FUNCTION TEST 

SEQ 0004
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CHAPTER e 

LOADING AND STARTING PROCEDURE 

The procedure is as follows: 

Load grogram using the Absolute Loader 
icad address = 20 
Set operating switches 
Press start 

k€EIF THE SOFTWARE SWITCH REGISTER IS USED THEN THE PROGRAM WILL TYPE SWR=XXXXXX NEW= 
THIS WILL ALLOW LOC. 176 TO BE CHANGED BEFORE THE START OF THE TESTING. (REFER TO CHAPTER 3 FOR OPTIONS) 

Program will request DRIVE (TMO2) and SLAVE (TUI6J) numbers to be 
tested. Type DRIVE/SLAVE numbers with a comma (,) between each 
DRIVE/SLAVE' to be tested. 

REQUESTS FOR TAPE SPEED TESTS AND NRZ ONLY MODE WILL BE MADE. 
RESPONSE TO TAPE SPEED ONLY REQUEST WITH A ONE (1) WILL CAUSE 
THE PROGRAM TO EXECUTE TEST 31 AND 32 ONLY. THIS IS THE ONLY WAY 
TQ_TEST TAPE SPEED. 
NRZ ONLY MODE WILL CAUSE THE PROGRAM TO SKIP THE 1600 BPI DATA TIME TEST. 
Type Control U (tU) to delete line tuped or rubout to delete last 
character(s). 

Program will publish times required and report errors. 

-1 ACTI1 OPERATION é 

i ‘ progr an ig run in Guick Verify Mode, function tests are not 
iterated.
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CHAPTER 3 

SWITCH SETTINGS 

IF THE DIAGNOSTIC IS RUN ON A CPU WITHOUT A SWITCH 
REGISTER THEN A SOFTWARE SWITCH REGISTER IS USED WHICH ALLOWS 
THE USER THE SAME SWITCH OPTIONS AS THE HARDWARE SWITCH REGISTER. 
IF THE HARDWARE SWITCH REGISTER DOES NOT EXIST OR IF ONE DOES 
AND IT CONTAINS ALL ONES (177777) THEN THE SOFTWARE SWITCH 
REGISTER (LOC. 176) IS USED. 

CONTROL: 

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

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

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

2) AFTER THE ’*’NEW=’’ HAS BEEN TYPED THEN THE OPERATOR CAN DC ONE 
OF THE FOLLOWING AT THE TTY: 

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

Bi IF & CONTROL U <tU> IS DEPRESSED THEN THE PROGRAM WILL SEND ‘OU 
BACK TO STEP 2.



SWi5 
<109980) 

SWL4 
£04000) 

SW13 
(020800? 

SW11 
(00400 > 

SWi0 
(002090) 

SWO9 
(001000) 

SWO7 
(900200) 

SWO6 
(000106° 

SWS-d 

HALT ON ERROR 

LOOP SUBTEST 

INHIBIT ERROR 
TYPEOUT 

INHIBIT SUB- 
TEST ITERATION t 

INHIBIT 
FUNCTION TIME 
PUBLICATION 

RING BELL 
ON ERROR 

HALT AFTER 
SELECTED TEST 

CONT INUCUS 
CYCLE 

TEST SELECT 

HO 1 
This switch when set will halt the 
rocessor when an error 18 detected. 
he PC+2 and PSW at the time of the 

error is stored on the stack. Pressing 
continue wili cause the error to be 
typed (if selected) and further testing 
résumed. 

This switch when set loops the current 
subtest regardless of error condition. 

This switch when set inhibits error 
typeout. 

This switch when set causes each subtest 
o be executed only once. (Initial 

Startup Only). 

This switch when set will inhibit the 
printing of the function times. (See 
hapter 8.) 

This switch when set will ring the bell 
on the TTY when an error is detected. 

This switch when set will cause the 
program to HALT after the test selected 
1n SWOS-SWOO 18 executed. 

THIS SWITCH WHEN SET WILL CAUSE THE a 
PROGRAM TO_ RUN CONTINUOUSLY UNTIL 
STOPPED BY THE OPERATOR. — 

a“ 

THE PROGRAM WILL HALT AFTER EX ON 
OF THE TEST SELECTED WHEN SW 71S SET. 

a 

SEG 0007
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CHAPTER 4 

ERRORS 

Tuo types of errors are detected by this program, hardware errors and 
incorect function times. 

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

—_ 

TEST # XXXXXX DEVICE ERROR 

csi WE BA FC CSe DS ERI 
aaaaaa bebbbb ceccce dddddd eeceee ffff{ff gggaqgq 

where: 

r XX¥XXXX = T 
I tents of Tape Register 172440-1724S4 RAPAAR-1I 3

e
@
 est 

III 

4.2 ERROR TYPEOUT FORMAT (FUNCTION TIME OUT OF RANGE) 

TEST & XXXXXX OUT OF RANGE ERROR 

RANGE = <RAAAAA-BBEBBB> ACTUAL = CCCCCC



TMO2 DRIVE FUNCTION TIMER Page 
Sutrcutine Abstracts 

CHAPTER S 

SUBROUTINE ABSTRACTS 

5.1 .SCOPE 

The SCOPE Routine is called by the scope (EMT) instruction at the 
start of each subtest. The .Scope routine performs the following 
functions: 

1. Loads RS with base address 

Types Time Line <SWO8> 

Provides continuous loop <SW14> 

Moves function time into table 

Gutputs Line Item if selected 

Provides HALT on test <SWO7> 

Delays 3SOMS before starting test 

Init’s Drive/Slave 

9. Clears the error flag (ERFLG) 

The routine monitors SW14, SW11, SW10, SWO8, and SWO?7. 

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

¢.¢ PUBLISH 

The Publish Routine :3 called from the Scope Routine 1f SWI 
to © (Publish Time Gocuments. The routine will print a 
ITEM" gach time it is called. 
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Subroutine Abstracts 

f.3  .HLT 

The HLT Routine 18 called by the HLT (Trap) instruction when an error 
18 detected. A HLT (TRAP) instruction formats the error information 
as shown in Sec 4.1. A HLT+1 (TRAP+1) formats tHE ERROR AS SHOWN IN 
be] w ome 

RRETHIS ROUTINE WILL CHECK FOR A CNTL G <tG> BY DOING A JSR PC,CKSWR 
‘REFER TOC CHAPTER 3 FOR DESCRIPTION)> 

SEG 00:0
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Miscellaneous 

CHAPTER 6 

MISCELLANEOUS 

6.1 STACK POINTER 

The Stack Pointer 1s initailly set to SOO and 1s reset to 500 by the 
SCOPEA Routine. 

6.2 EXECUTION TIME 

When SWL11=l (Inhibit Iterations) the time required 1s 2 min. 

When Shil=O (Iterate Subtests) the time required 1s 9 min.
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Program Description 

CHAPTER 7 

PROGRAM DESCRIPTION 

7.1 SAMPLE TIME DOCUMENT 

TYPE FIRST ADDRESS OF CONTROLER 172440 
TYPE *MOe DRIVE #’S TO BE TESTED O 
FOR TMOc ORIVE O- TYPE SLAVE #°S TO BE TESTED 7 
TAPE SPEED TESTS ONLY? (YES/NO = 1/0) O 
NRZ ONLY? (YES/NO = 1/0) 0 
ERRLA RAGE ERE ARE E EERE L EEA EE LEER LEE LEE EERE EEE EERE KEELE EEE 

TMG2 ORIVE FUNCTION TIMES- DRIVE # O SLAVE # 7 9 CHAN. SER. # S009 

FUNCTION TIME (SPECIFICATION) TIME (ACTUAL ) 
WRITE FROM BOT 
WRITE START 
WRITE SHUTDOWN 
WRITE SETTLEDOWN 
READ FROM BOT 
READ START 
READ SHUTOOWN 
READ SETTLEDOWN 
READ REV START 
READ REV SHUTDOWN 
READ REV SETTLEDOWN 

GAP SIZE-STOP_HALF 
GAP SIZE-START HALF 
GAP SIZE-INTERRECORD 
GAP CONSISANCY 
DATA TIME-e00 BPI 
DATA TIME-SS6 BPI 
DATA TIME-8008P1 
DATA TIME-16008PI 
ERASE GAP TIME 
WRITE FILE MARK L

e
e
 
e
e
e
 

e
e
e
 

e
e
e
 

e
e
 

e
e
e
 

e
e
 

TURN AROUND DELAY F-R 
TURN AROUND DELAY R-F 

RANGE =< 176000-172000> 
RANGE =<009500-008700> 
RANGE =< 008900-008500> 
RANGE=<013S500-008100> 
RANGE=<045000-041000> 
RANGE =< 003200-002600> 
RANGE=<0046S0-0042S0> 
RANGE =<013500-008100> 
RANGE =< 003200-002600> 
RANGE=<003700-003300> 
RANGE =<«013500-008100> 
RANGE =<016700-010700> 
RANGE =<016700-010700> 
RANGE =<012900-009S00> 
RANGE =<011800-008S00> 
RANGE =<014800-013700> 
RANGE =<014000-012400> 
RANGE=<024100-023100> 
RANGE =<024000-023000> 
RANGE =< 024000-023000> 
RANGE=<025100-024100> 
RANGE =< 101000-099000> 
RANGE =< 105000-103000> 

ACTUAL =174740 
ACTUAL =009120 
ACTUAL =008840 
ACTUAL =010970 
ACTUAL =043580 
ACTUAL =002740 
ACTUAL =004360 
ACTUAL=010970 
ACTUAL =092740 
ACTUAL =003520 

ACTUAL=013660 
ACTUAL=012200 
ACTUAL=010520 
ACTUAL=014S00 
ACTUAL=013040 
ACTUAL =023460 
ACTUAL =023350 
ACTUAL=023400 
ACTUAL =024470 
ACTUAL=099510 
ACTUAL=103990 

SEG CCl2
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7.1.1 SAMPLE TIME DOCUMENT FOR TAPE SPEED TESTS 

TYPE FIRST ADDRESS OF CONTROLLER 172440 
TYPE _TMO2 DRIVE #’S TO BE TESTED 0 
FOR TMOe DRIVE O- TYPE SLAVE 8’S 1° BE TESTED 7 
SPEED TESTS ONLY? (YES/NO = 1/0) 
are eH err TET TILER PTET Te TT ere e TTT TTT Tre 
*TMO2 DRIVE FUNCTION TIMES- DRIVE # O SLAVE # 7 9 CHAN. SER. # 5009 
% 
*F UNCTION TIME (SPECIFICATION) TIME CACTUAL ) 

ore EG ONAGRACEAE 
~
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7.2 TEST SEQUENCE WITH RELATED ADJUSTMENTS AND ASSOCIATED HARDWARE 

TEST NO. /NAME RELATED ADJUSTMENTS ASSOCIATED HARDWARE 

1. WRITE FROM BOT ¥NONE - *M8911 ROM*M8903 ACCL CNTR 

2. WRITE START x” x " % . 

3. WRITE SHUTDOWN x" ; x" * ” 

4. WRITE SETTLEDOWN x” ¥M8910 SETTLEDOWN ONE SHOT 

5. REAG FROM BOT * " ; #M8911 ROM#M8903 ACCL CNTR 

6. READ START x" x" & " 

7. READ SHUTDOWN x" x" % 

10. READ SETTLEDOWN x" *¥M8910 SETTLEDOWN ONE SHOT 

11. READ REVERSE START x” ¥M8911 ROM*M8903 ACCL CNTR 

le. READ REVERSE SHUTDOWN x" ¥" % "” 

13. READ REVERSE SETTLEDOWN x " *¥M8910 SETTLEDOWN ONE SHOT 

14. TURN AROUND F-R x" ¥M8911 ROM*M8903 ACCL CNTR 

15. TURN AROUND R-F x" x" # " 

16. GAP SIZE-STOP HALF *¥FWRD/REV SPEED-START/STOP-RAMPS *¥CAPSTAN SERVO LOOP 

17. GAP SIZE-START HALF ¥SAME AS IN TEST 16 x . . 

20. GAP SIZE INTERRECORD xFUD/REV SPEED ‘ " “oe 

e
m
 

ee
e 
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e
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el. 

¥TEST NUMBER 22 IS RESERVED FOR FUTURE USE 

¥#NONE 23 

24. 

es. 

eb. 

e7. 

30. 

31. 

32. 

H2#eeNOTE: IF TIME PROBLEMS APPEAR IN Tl THRU T30, RUN TAPE SPEED TESTS FIRSTHxxxexe 

FUNCTION TIMER 

GAP CONSISTENCY 

. DATA TIME 200 BPI 

DATA TIME SS6 BPI 

DATA TIME 800 BPI 

DATA TIME 1600 SPI 

ERASE GAP TIME 

WRITE FILE MARK 

TAPE SPEED-FORWARD 

TAPE SPEED-REVERSE 

COe 
PAGE 14 

xSAME AS IN TEST 16 

% 

% 

xFWO SPEED 

#REVERSE SPEED 

#WRITE CLOCK 

x% oo id 

¥ oe 

x o oe 

¥ oe oe 

¥#M8911 ROM#M8903 ACCL CNTR 

¥ o " ¥ ad oo oo 

#CAPSTAN SERVO LOOP 

*#CAPSTAN SERVO LOOP 

SES OCIS
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~ 
f 3 TEST DESCRIPTIONS: 

THE FIRST THIRTEEN (13) TESTS (Ti -_715) ARE CHECKS OF THE 
ROM CIRCUITS IN THE TUI6J (M9811), THE ACCL COUNTER IN THE 
TMO2 (M8903), AND THE SETTLEDOWN ONE SHOT (M8910). 

Tl. WRITE FROM 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) 
CINE FROM GO TO ACCL RESET IS BOT DELAY 

T2. WRITE START: 

THIS TEST WILL MEASURE ACCELLCRATION DELAY JUST AS IN 
Tl. HOWEVER THE TIME WILL BE LESS WHEN NOT STARTING 
FROM BOT. 

(U
a 

od 
U
a
 

Ta
e 

ISSUE A WRITE COMMAND 
MONITOR BIT 15 OF TC (ACCL) 
cine FROM GO TO RESET OF ACCL IS START DELAY 

M
E
W
 

T3. WRITE SHUTDOWN: 

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

ISSUE A WRITE COMMAND. 
MONITOR FRAME COUNTER AND BIT 4 GF DS (SDWN) 
TIME FROM FC=0 TO ASSERTION OF SDWN IS 
CHE SHUTDOWN TIME. 

wn
 
f
u
e
 

LEAVE TAPE AT ITS PRESENT POSITION. ASSURE THAT IT IS STOPPED 

LEAVE TAPE AY ITS PRESENT POSITION. ASSURE THAT IT IS STOPPED 

SEG 0016



E02 
TY, WRITE SETTLEDOWN: 

THIS TEST WILL MEASURE THE SLOWDOWN “IME. THE TIME 
FROM THE START OF SLOWDOWN UNTIL THE TAPE SHOULD 
BE STOPPED. THIS IS A PART OF THE GAP TIMING IN LOGIC. 
THE MECHANICAL POSIT ZONING OF THE TAPE IN THE GAP DISTANCE 
WILL BE MEASURED IN A LATER TEST. 

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

Ww
 
£
w
e
 

TS. READ FROM BOT 

THIS MEASUREMENT IS MADE EXACTLY AS THE WRITE 
MEASUREMENT IN T1. USE THE SAME RECORD THAT WAS 
WRITTEN IN Tl. 

REWIND TO BOT 
ASSURE TAPE HAS HAD TIME TO COME TO A COMPLETE STOP 
READ FORWARD 1 RECORD. 
MONITOR BIT 15 OF TC (ACCL} 
CINE FROM GO TO ACCL 18 BOT DELAY 

fe
at

 C
a 

of
 
UT
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tl
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TS. READ START 

THIS TEST MEASURES THE SAME DELAY AS IN Te. 

WRITE 1 RECORD, THEN BACKSPACE OVER IT, ASSURE TAPE IS STOPPED. 1. 
2. ISSUE A READ FORWARD OF THE RECORD WRITTEN IN STEP 1. 
3. MONITOR BIT 15 OF TC _(ACCL) 
e aie FROM GO TO RESET OF ACCL IS START DELAY 

T7. READ SHUTDOWN: 

THIS TEST MEASURES THE SAME DELAY AS IN T3. 

READ FORWARD THE RECORD WRITTEN IN STEP 1, 
MONITOR FRAME COUNT AND BIT 4 OF DS (SOWN). 
TIME FROM FC=RECORD SIZE (LAST FRAME READ) TO SOWN=1 

5 £3 pre SHUTDOWN TIME. 

o
g
 

ON
] 

gh
] 
a
 

ih, 

T10. READ SETTLEDCWN: 

THIS TEST MEASURES THE SAME DELAY AS IN TH. 

1. WRITE 1 RECORD, THEN BACKSPACE OVER IT, ASSURE TAPE IS STOPPED. 
2. READ FORWARD THE RECORD WRITTEN IN STEP 1. 
3. MONITOR BIT 4 OF DS (SOWN) 
4. TIME FROM SET OF SDWN TG RESET OF SDWN IS THE 
© 26 TTLEDOWN DELAY. 

e) 

WRITE 1 RECORD, THEN BACKSPACE OVER IT, ASSURE TAPE IS STOPPEL. 

SES 0022
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11. READ REVERSE START: 

THIS TEST WILL MEASURE THE START DELAY IN THE REVERSE 
DIRECTION. 

WRITE 1 RECORD, ASSURE TAPE IS STOPPED. 
READ REVERSE THE RECORD WRITTEN IN STEP 1. 
MONITOR BIT 15 OF TC (ACCL) 
THE TIME FROM GO TO RESET OF ACCL IS THE START TIME 

uw
 

£ 
U
T
R
 

Tle. READ REVERSE SHUTDOWN 

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

WRITE 1 RECORD, ASSURE TAPE_IS STOPPED. 
READ REVERSE THE RECORD WRITTEN IN STEP 1. 
MONITOR FRAME COUNTER AND BIT 4 OF DS (SDWN 
TIME FROM FC=RECORD SIZE (LAST FRAME READ) t6 SOWN=! 
Io pre READ REVERSE SHUTDOWN TIME. 

wm
 
f
w
 

T13. READ REVERSE SETTLEDOWN: 

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

WRITE 1 RECORD, ASSURE TAPE IS STOPPED. 
READ REVERSE THE RECORD WRITTEN IN STEP 1. 
MONITOR BIT 4 OF DS (SOWN) 
TIME FROM SET OF SOWN TO RESET OF SDWN IS THE 
oF TTLEDOWN DELAY 

aw
n 

£
W
r
e
 

T14. TURN AROUND DELAY-FORWARD TO REVERSE 

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

ISSUE A WRITE FORWARD OF AT LEAST 20 FRAMES 
MONITOR BIT 7 OF DS (ORY) 
WHEN DRY IS ASSERTED (EOR), IMMEDIATELY ISSUE A 
READ REVERSE OF THAT T RECORD. 
MONITOR BIT 1S OF TC (ACCL) 
TIME FROM GO OF READ REVERSE TO RESET OF ACCL IS 
THE TURNAROUND TIME. 
ST “N
 

G
o
n
 
£
m
 

LEAVE TAPE _AT ITS PRESENT POSITION. ASSURE THAT IT IS STOPPED 

.
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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. 

1. WRITE 1 RECORD. 
ASSURE TAPE IS STOPPED 
READ_REVERSE 
MONITOR DRY (BIT 7 OF DS) 
WHEN DRY = 1, ISSUE A READ FORWARD 
MONITOR ACL. (BIT 25 OF TC? 
CINE FROM GO FORWARD TO ACCL = 1 IS THE TURN AROUND TIME. 

w
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GAP MEASUREMENTS: 

TRE ees me ae He an TE aTS MERE TERA REET OF ob eoe 

RCPE AECELERATION AN DECFLLERA 18N iP APE ACCORDING T 
THE DESIRED INTEROCORD GAP (.6 INCHES). THIS TEST, HOWEVER, 
WILL MEASURE THE PHYSICAL SIZE OF THE INTERCORD GAP THAT 
EXISTS ON TAPE AC A RESULT OF _THE START/STOP TIMES OF 
THE CAPSTAN ITSELF. BECAUSE THE INTERRCORD GAP IS 
CREATED BY TWO ACTIONS, THE START OF MOTION AND THE 
STOP OF MOTION IT IS NECESSARY TO MAKE TWO SEPERATE 
MEASUREMENTS. THIRD MEASUREMENT, MADE ON THE FLY, OF 
THE ENTIRE LENGTH OF THE GAP WILL ALSO BE MADE. 

T1E. GAP SIZE (STOP HALF) 

THIS TEST WILL MEASURE THE DISTANCE TRAVLED BY THE TAPE 
INR BLOF CYCLE. IN OTHER WORDS, THE DISTANCE INTO 

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

T17. GAP SIZE (START HALF) 

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

O
u
 
£
G
I
M
e
H
 

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

T20. GAP SIZE (INTERRECORD) 

THIS TEST WIL! MEASURE THE ENTIRE LENGTH OF THE IRG ON 
THE FLG. THE TIME VALUE OF THIS TEST SHOULD NOT BE 
EQUAL TO A SUMMATION OF T16 AND T17 DUE TO THE FACT THAT 
THE ACCELLERATION AND DECELLERATION CURVES ARE NOT IN 
EFFECT. THE VALUE HERE SHOULD PCTUALLY BE LESS THAN THE 
SUM OF T1& AND T17. 

WRITE 2 RECORDS. 
READ REVERSE OVER THE SECOND RECORD 
MONITOR DRY (BIT 7 OF DS) 
WHEN DRY = 1. ISSUE A SECOND READ REVERSE 
MONITOR FRAME COUNT 
TIME FROM GO=1 OF SECOND READ REVERSE TO FC=1 IS THE 
LENGTH OF THE GAP. 
Siv 

N
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WRITE 1 RECORD, THEN REVERSE OVER IT, ASSURE TAPE IS STOPPED.
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Tel. GAP CONSISTENCY: 

NOW THAT WE HAVE ESTABLISHED THAT THE INTERRCORD 
GAP IS THE PROPER SIZE, LET US DETERMINE THE CONSISTENCY 
OF THE GAP UNDER VARIOUS COMMAND EXECUTION TIMES. - 
BY WRITING A SERIES OF RECORDS, EACH WITH A DIFFERENT 
DELAY BETWEEN EXECUTION, WE CAN ESTABLISH THE CONSISTENCY 
CF THE GAPS BY READING THESE RECORDS AND MONITORING 
THEIR INTERRECORD GAPS, ON THE FLY. 

1. REWIND TAPE TO BOT. 
2. WRITE ONE (1) RECORD TO GET TAPE OFF BOT 
3. WRITE SIXTEEN (16) RECORDS WITH A PROGRESSIVE DELAY 

OF FROM O TO 16 MILLISECONDS (APPROX) BETWEEN COMMANDS. 
4. BACKSPACE 16 RECORDS AND ALLOW THE TAPE TO STOP. 
S. READ FORWARD (NON-STOP) OVER THESE 16 RECORDS, EACH — 

TIME MONITORING THE TIME FROM THE END OF RECORD (DRY) 
UNTIL THE FRAME COUNT NEXT GOES FROM O TO 1 (FC=1). 

6. THE TIMES FROM DRY TO FC=1 IS THE GAP TIME AND IT 
SHOULD REMAIN CONSISTANT FOR ALL RECORDS. 

7. _STOP 
#4(SEE GTIMTBL IN DZTUG LISTING FOR GAP TIMES) *# 

SEQ 0922 

T22. RESERVED FOR FUTURE USEXa**# 

T23. DATA TIME AT 200 BPI: 

THIS TEST WILL MEASURE THE TIME REQUIRED TO WPITE 
ONE (1) INCH OF TAPE AT 200 BPI. 
BY WRITING A RECORD OF ENOUGH FRAMES TO MOVE 
THE TAPE 1 INCH (200 FRAMES), DATA RATE 
CAN BE VARIFIEDO. 

1. REWIND TO BOT AND ALLOW TAPE TO STOP 
2. WRITE A RECORD AT 200 BPI. 
3. MONITOR DRY (BIT 7 OF DS) FOR EACH RECORD 
4. THE NME FROM FC=FC+1 TO ORY WILL BE THE TIME REQUIRED 
5 por! INCH AT THE SELECTED DENSITY 

Te4. DATA TIME AT SS6 BPI: 
REPEAT STEPS 1 THRU S OF Te3 AT S56 BPI. 

T2&. DATA TIME AT 800 BPI: 
REPEAT STEPS 1 THRU S AT 800 BPI. 

Tz&. CATA TIME AT 1600 BPI (PE): 
REPEAT STEPS 1 THRU S AT 1600 BPI. 

#*THIS TEST IS NOT EXECUTED IF NRZ ONLY** 

fe
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Te?. ERASE: 

THE ERASE COMMAND WILL CAUSE AN AREA OF THE THREE (2) 
INCHES TO BE OC ERASED_IN THE FORWARD DIRECTION. 
cree ges! WILL ASSURE THAT THE PROPER DISTANCE IS 

1. LEAVE TAPE AT ITS PRESENT POSIT.ON. 
e. ISSUE AN ERASE COMMAND. 
3. MONITOR DRY (BIT 7 OF DS) 
4. THE TIME FROM GO TO ORY WILL BE THE TIME 

REQUIRED TO ERASE 3 INCHES OF TAPE AND WILL 
5 REFLECT THE DISTANCE. DENSITY IS NOT A FACTOR. 

T30. TAPE MARK: 

THIS TEST IS ALSO A CHECK ON THE THREE (3) INCH GAP. 
WHEN A TAPE MARK IS WRITTEN, A_3_INCH GAP IS 
CREATED BEFORE DATA IS PUT ON TAPE. 

LEAVE TAPE AT ITS PRESENT POSITION 
ISSUE A WRITE TAPE MARK COMMAND 
MONITOR DRY (BIT 7 OF DS) 
THE TIME FROM GO TO ORY WILL BE THE TIME 
REQUIRED TO WRITE THE TM RECORD PLUS THE 

5 2 ACH GAP. 
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T31. TAPE SPEED FORWARD: 

THIS TEST REQUIRES THE USE OF AN 800 BPI SKEW TAPE! 
THE OPERATOR WILL BE REQUIRED TO MOUNT THE SKEW TAPE 
BEFORE EXECUTING THE TEST. THE SKEW TAPE IS THE ONLY 
WAY TQ ASSURE THAT TAPE IS MOVING AT THE PROPER SPEED 
BECAUSE THE FREQUENCY OF FRAMES ON A SKEW TAPE IS 
GUARANTEED TO BE ACCURATE. 

ASSURE TAPE IS STOPPED AT BOT 
ISSUE A READ FORWARD (800 BPI 
MONITOR FC FOR FC = 800(10) 
MONITOR FC FOR FC = 8800(10) 
TIME _FROM FC_= 800 TO FC = 8800 IS THE TIME REQUIRED 
FOR TAPE TO TRAVEL 10_ INCHES 
DIVIDE THE TIME FOR 10 INCHES BY 10. 
CHE RESULT IS AN AVERAGE SPEED FOR 1 INCH. 

NORMAL ) 
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T3e. 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. 
@. ISSUE A READ REVERSE. 
3. Be EAT STEPS 3 THRL & IN THE REVERSE DIRECTION.
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REGISTER ASSIGNMENTS 
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TIME SPECIFICATION TABLE 
GAP TIME SPECIFICATION TABLE 
TEST HEADER POINTERS 
PROGRAM SUBROUTINES 

TYPE SUBROUTINE 
OCTAL 18 Reet & TYPE ROUTINE 
OCTAL TO DECIMAL & TYPE ROUTINE 
TYPE SPECIFIED TIMES ROUTINE 
TYPE GAP TIMES SUBROUTINE 
ASCII TO OCTAL CONVERT SUBROUTINE 
PUBLISH SUBROUTINE 
INPUT SUBROUTINE 
ERROR SERVICE ROUTINES 
SCOPE SUBROUTINE 
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DELAY SUBROUTINES 

DIVIDE SUBROUTINE 
ORIVE SUBROUTINES 
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START OF TESTS 

PROGRAM MESSAGES 

M0e 
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190000 

900100 

; LOADING 

: SWITCH 

NOe2 
O9-DEC-76 10:45 PAGE 1 

MC 
ME 

SCPVEC, SCPREG, SCATCH, STYPE 
DZ2TUG-A TMO2/TULBI LRIVE FUNCTION TIMER 
STARTING INSTRUCTIONS -SBTTL 

AND STARTING PROCEEDURE 
LOAD PROGRAM USING ABS LOADER 
LOAD ADD RESS 200 
SET SWITCH OPTIONS 
PRESS START 

GENERAL REGISTER USAGE - 
RO=ADDRESS OF +C’ REGISTER (SET BY SCOPE) 
RI=ADDRESS OF °DS’ REGISTER (SET BY SCOPE) 
Re=RETURN PC FROM TIMER (SET BY EACH TEST) 
R3=INDEX INDICATING PREVIOUS OSCILLATOR POLARITY (SET BY TIMER) 
R4=CONTRINS ’TICK’ COUNT WHEN TIMER IS RUNNING (SET BY TIMER) 
RS=ADDRESS OF CS1 (SET BY SCOPE) 

REGISTER SWITCH ASSIGNMENTS 
SW1Sse¢ 
SW14= 
SWi3= 
SWli= 
SwWid= 

100000 HALT ON ERROR 
040000 “LOOP. SUBTEST 
d20000 INHIBIT ERROR TYPE OUT 
004000 ‘INHIBIT SUBTEST ITERATION 
do2000 s INHIBIT PUBLICATION OF FUNCTION TIMES 
00100 RING B LL on ERROR 
00040 TYPE LINE ITEM AFTER EACH ITERATION 
goo200 "HALT ON TEST SELECTED IN SWOS-SWOO 
900100 CONTINUOUS CYCLE 

MACRO DEFINITIONS 

PC, SAVE ;SAVE REGISTERS ON THE STACK 

RESTORE 
PC RESTORE RESTORE REGISTERS FROM THE S7ACK 
RESTORE 

PUT 
PC. . INPUT :GET USER INPUT 
INPUT 
REWIND 
PC. .REWIND sREWIND SLAVE 
99$ :BRANCH IF ERROR ON REWIND 
REWIND 
TIMEON 
PC, TIMON :TUPN TIMER ON 

TIMCHK 
TIMER(R3) :GO 70 TIMER $ RETURN VIA Re 

SETCO 
(RS) :SET 'GO’ BIT 

SEG D02E
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900000 

000005 

177776 
177774 
177772 
177770 
177560 
177562 
177564 
177566 

000004 

000250 

172540 
000104 
177546 
000100 
177514 
177516 

172440 

O9-DEC-76 
REGISTER ASSIGNMENTS 

10:45 PAGE 1-1 

~SBTTL REGISTER ASSIGNMENTS 

R1=%1 
Re=%e 
R3=%3 
R4=%4 
RS=%45 
SP=46 
PC=%7 
R10=%0 
Ril=“1 
Rle=%e 
R13=%3 
R14=%4 
R1S$=%45 

;;REGISTER ADDRESSES 
PSW= 177776 
SLR= 177774 
PIRQ= 177772 
UBREAK= 177770 
TKS= 177560 
TKB= 177562 
TPS= 177564 
TPB= 177566 

i VECTOR ADDRESSES 
RRVEC=4 

RESVEC=10 
TBITVEC=14 
TRIVEC=14 
BPTVEC=14 
IOTVEC=20 
PFVEC=e4 
EMTVEC=30 
TRAPVEC=34 
TKVEC= 60 
TPVEC=64 
PARVEC= 114 
PIRVEC=240 
FPREVEC=244 
MMVEC=eS0 

;CLOCK ADDRESS AND VECTORS 
PLKCSR= 172eS4C 
PLKVEC= 104 
LKS= 177546 
LKVEC= 100 
LPS= 177514 
LPB= 177516 

>RH11, TMO2/TU16 REGISTERS 
TMCS1= 172440 

;;DEFINITIONS AND REGISTER ASSIGNMENTS 
S3GENERAL REGISTER ASSIGNMENTS 

; ;PROCESSER STATUS WORD 
LISTACK LIMIT REGISTER (11/4, 11/45) 
::PROGRAM INTERRUPT REG. (11/45) 
:IMICRO-BREAK REGISTER (1174S) 
: KEYBOARD CSR 
:;KEYBORRD_DATA BUFFER REGISTER 
tI TELEPRINTER CSR 
-:TELEPRINTER DATA BUFFER REGISTER 

'T” BIT TRAP VECTOR 
ADDRESS OF TRACE’ TRAP VECTOR 
ADDRESS OF 'BREAKPOINT’ TRAP VECTOR 
;QODRESS OF IOT TRAP VECTOR 
‘ADDRESS OF POWER FAIL TRAP VECTOR 
!IADDRESS OF EMT VECTOR 
: ADDRESS OF TRAP VECTOR 
ADDRESS OF TTY KEYBOARD INT. VECTOR 
ADDRESS OF TTY PRINTER INTERRUPT VECTOR 
“ADDRESS OF MA/MF PARITY ERROR VECTOR 
ADDRESS OF PIRG VECTOR 
ADDRESS OF FLOATING POINT INT. VECTOR 
ADDRESS CF MEM MGMT ERROR TRAP VECTOR 

sKW11-P 

SKWLLHL 

sLPL! 

SEQ 9027 
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71 ;TMO2/TUIG INDEX VALUES 
72 ogooco cSI= 0 ;CONTROL STATUS #! 
° goco2 We= Oe 
74 oo0004 BA= 4 ;BUS ADDRESS REGISTER 
; o00006 FCs 06 SFRAME COUNT 
? e00010 cS2= 10 CONTROL STATUS #2 
7? google 0S: = le SDRIVE STATUS 
79 go0014 ER= 14 SERROR REG #1 
79 ooc016 AS= Ib ZATTENTION SUMMARY 
80 oond22 DB= = 22 :DATA BUFFER REG 

i oooge4 MR= oY ;MAINTENANCE REG 
Be oo0026 DT= 26 :DRIVE TYPE REG 
83 oco030 SN= 30 :SERIAL NUMBER REGISTER 
BH goco32 Tc= 32 :TAPE CONTROL REG 
86 .SBTTL TMO2/TUL6 REGISTER BITS 
87 ;RHCS1-CS1(R5) 
SB noooo1 GO= 
89 vooooa NOP= 0 
99 oocoo2 RWDOFF= 2 
91 fafafafarey RWO= G 
92 pooci0 DRYCLR= 10 
93 c00026 WFMK= 26 
94 po0024 ERASE= 24 
95 n00030 SPCFWD= 30 
96 go0032 SPCREV= 32 
97 oooaso WCHKF= 50 
98 o00056 WCHKR= 56 
99 o00060 WFWO= 60 

100 go0070 ROFWO= 70 
191 000076 ROREV= 76 
102 000100 = 100 
103 oco200 ROY= 200 
104 g00400 Alg= 400 
195 001000 al7= 1000 
106 od2coo PSEL= 2000 
107 o04000 pVA= 4000 
108 o20000 MCPE= 20000 
109 040000 TRE= 40000 
110 100000 Sc= 100000 
111 ;RHCS2-C52(R5) 
112 ooooca DvO= Oo 
113 oo0001 OViz 1 
114 gooog2 Dve= 2 
115 go0003 OV3= 3 
116 oooco4 Ova= 
117 goooas DvS= 5 
178 oo0006 Dve= = § 
119 oo0007 Ov7= ? 
120 000010 BAI= 10 
121 gcooeo PAT= 20 
122 poco40 CLR 40 
123 g00100 TR= 190 
124 go0200 Ok= 200 
tee oco4oo MOPE= 400 
126 001000 MYF= 1000
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127 o02000 PcE= 2000 
128 094000 NEM= 4000 
129 010000 NED= 10000 
130 020000 UPE= 20000 
131 040000 WCE= 40000 
132 100000 DLi= 100000 
133 : RHDS-DS(RS) 
134 900001 SLA 1 
135 alatelafer BOT= 2 
136 000004 TMK= 4 
13? 000010 IDB= 10 
138 ooo020 SDWN= 20 
139 OO0040 PES= «40 
140 000100 ssc= 100 
141 og0200 ORY= 200 
142 000409 OPR= 400 
143 002000 EoT= 2000 
144 004000 WRL= 4000 
145 019000 MOL= 10000 
146 020000 PIP= 20000 
147 O4OG00 ERR= 49000 
i4@ 100000 ATA= 100000 
149 sRHER-ER(RS 
150 ooo001 ILF= 1 
151 00002 ILR= 2 
182 00004 RMR= 4 

154 poco20 FMT= 20 
155 000100 INCVAE= 100 
156 000200 PEFLRC= 200 
157 900400 NSG= 400 
158 OC1000 FCE= 1000 
is9 902000 CSITM= 2000 
160 oo04c00 NEF= 4000 
161 019000 DTE= 10000 
162 629000 OPI= 20000 
ib3 040000 UNS= 40000 
165 ; RHMR-MR (RS) 
166 000100 ost= 100 
Fg 

168 : RHDT~DT(RS) 
169 oo2000 SPR= 2000 
170 010000 cH7= 10000 
171 40000 TaP= 40000 

173 sRHTC-TC(RS) 
174 000300 NORMI1= 300 
175 000320 COMI1= 320 j 
176 000000 BPI200= 0 
1277 000400 BPISS6= OOO4OO 
178 001000 BPI800= 001000 
179 992000 PE1600= 02000 
ige 00000 ACCL= 100000 

‘ge SINSTRUCTIGN EGUATES
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183 104400 HL T= TRAP 
ig4 194000 SCOPE= EMT 
13 Ov0004 TYPE= I0T 

Lo? sMISCELLANEOUS EQUATES 
188 005724 QUTBUF=INIT ;QTPUT BUFFER START AT BES OF PROGRAM 
189 177400 FRMCNT= -2S6. ;FRAME COUNT 
19C 177600 WROCNT= -128. ;WORD COUNT 
191 sASCII EQUATES 
192 000003 CNTRLC= 3 ;ASCII CODE FOR CONTROL C (tC) 
152 000011 HT= 11 sASCII CODE FOR HORIZONTAL TAB 
134 O0001e LF= le iBacht CODE FOR LINE FEED 
igs 000015 CR= 15 ;ASCIT CODE FOR CARRIAGE RETURN 
196 oocai7 CNTRLO= 17 sASCII CODE FOR CONTROL 9 (70) 
297 000025 CNTRLU= eS sASCII CODE FOR CONTROL LU (th)
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200 ;SETUP TRAP VECTORS 
201 900014 .=TBITVEC 
e02 000014 000016 "WORD. 42 jSET ’T* TRAP TO TIMER RCUTINE 
293 900016 900000 “WORD . HALT sPRIORITY LEVEL 7 
204 900020 902332 "WORD ~,-°TYPE ISET IOT TRAP TO .TYPE ROUTINE 
205 00022 900000 "word “6G sPRIOTITY LEVEL O 
206 ocO024 00026 “WORD — PFVEC+2 :POWER FAIL TRAP TC HALT 
207 00026 d000c0 “WORD HALT ;AT PFVEC+2 
208 00030 004126 “WORD ©, SCOPE ;SET EMT TRAP TO .SCOPE SOUTINE 
209 o00032 900340 “WORD == 340 SPRIORITY LEVEL 7 
210 g00034 003652 “WORD = HLT :SET TRAP TRAP TQ .HLT ROUTINE 
211 900036 990340 “WORD 340 SPRIORITY LEVEL 7 
212 000060 "STKVEC 
212 00060 003606 “WORD TKISR 
gid Octo no0340 “WORD = 340 
216 :SOFTWARE SWITCH REGISTER LOC. 176 
B17 000176 =176 
2:8 o0si76 900000 SWREG: 0 :SOFTWARE SWITCH REGISTER 
220 go0200 .=200 
g21 000200 000137 cos724 IMP = WINIT :G0 TO START OF PROGRAM 
223 oo0sc0 2500 
224 oo0600 TKPTR= 600 ; STACK 
c 

226 oo1000 =1000 
227 ; PROGRAM’ TAGS 
228 001000 177570 wR: 177570 :SWITCH REGISTER 
229 o01002 o00000 SCPADR: .WORD 0 
230 OO1004  Oo0 DRVNUM: {BYTE 0 ;TMO2 DRIVE UNDER TEST 
231 go1cos 000 SLVNUM: (BYTE 0 ;TU16 SLAVE UNDER TEST 
232 OO190E oo0009 SLVPTR: :WORD 0 SPOINTER TO SLAVE TABLE (S.VTBL) BELGW 
233 O01010 172440 TMBASE: [WORD  TMCS1 :BASE ADDRESS OF TMOe/TULG REGISTERS 
234 001012 doco00 ATIME: :WORD 0 ;CONTAINS ’TICK’ COUNT 
235 001014 ogg020 ATIMTBL:.BLKW 16. ;EACH ENTRY CONTAINS TIME FOR FUNCTION 
236 ZENTRIES ARE MADE BY ‘SCOPE’ ROUTINE 
237 oO1054 ggcde0 GAPTBL: .BLKW 16. :TIMES RECORDED BY ‘GAP CONSISTANIY* TEST 
23& 01114 oocoor DELTIM: :WORD. 0 ;VARIBLE DELAY 
239 001116 cogdod OCTALO: ‘WORD 0 
240 001120 cdo GAP: «(BYTE «0 ;CONTAINS GAP # (USED FOR TST 92:3 
e41 OOli2! O00 ITCNT: ‘BYTE 0 ; ITERATION COUNT 
P42 OOlle2 900 TSTNUM: :BYTE 0 TEST 
243 001123 000 ERFLG: ‘BYTE 0 ‘ERROR FLAG 
e44 001124 d00 PRGFLG: BYTE 0 :PROGRAM FLAG 
245 001125 000 UNTFND: BYTE 0 :UNIT FOUND INDICATOR 
246 601126 O00 TYPFLG: (BYTE 
247 901127 o00 NRZFLG: BYTE 0 INDICATES IF DRIVE IS NRZ ONLY. 
248 001139 O00 ASFLG: ‘BYTE 21/0 = YES/NO. 
249 001132 “EVEN 
250 901132 030460 DIGTAB: “Ol 
251 OOL134 031462 "23 
252 001136 O32464 “ye 
253 OC1140 033466 "67 
255 COll42 034470 "aS 
255 COL44 =OD0CE ODIGITS: .BL<B & ;RESERVE SPACE FOR CONVERTED DISITS
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256 001152 o0C BYTE OQ ; TERMINATOR 
237 001154 EVEN 
258 001154 000010 ORVTBL: .BLKB 8. 3A O/-1 = ORIVE NOT TO BE’TO BE TESTED 

=S59 001164 006100 SLVTBL: .BLKB 64. A O/-1 = SLAVE Nor TG BE’TC BE TESTED 

269 00!264 000110 INBUF: .BLKB_ 7e. : “ELETYPE INPUT BUFFER 
eb: 001374 O005015 000 CRLF: .ASCIZ <CR><LF> !MISCELLANEOUS ASCII CHARACTERS 

262 001377 134 000 BKSLSH: .ASCIZ ‘\’ 
263 01491 C60 O50 ECHO: .ASCIZ ‘O° 
264 001403 007 200 BELL: .ASCIZ <7> 
265 001405 oss 00° ORS ; = .ASCIZ ‘-' 
266 0C1407 O40 SPuyEe: ASCII °° 
267 001419 00040 SPACE: .ASCIZ * ° 
258 O8i4le DONS Joc ANGTAB: .ASCIZ ‘+*<HT> 
269 OOi42£ EVEN
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001416 
001422 
001426 
001432 
001436 
001442 
0014465 
0014S2 
001456 
00146e 
001466 
001472 
001476 
001502 
001506 
no1sie 
001516 
001S2e 
001526 
001532 
001536 
g1S42 
O1S46 

001552 
001SS6 
001562 
001566 

O8-DEC-76 

000000 
042300 
001666 
001572 
002506 
010624 
000500 
000721 
002506 
000S00 
o00S6e2 
002506 
003206 
003206 
O0e41e 
002234 
002710 
O02S44 
000000 
0045S2 

ae 
BoM 16 
023564 
024404 
004336 
004336 

12:39 

000000 
041460 
001546 
0015ee¢ 
0014Se 
010004 
000404 
000651 
0014Se 
oo00404 
000Sle 
001452 
002056 
Q02056 
001566 
001522 
002532 
002330 
000000 
OO44O6 
004374 
podeed 
004SS2 
023eS4 
024074 
004172 
004172 

09-DEC-76 
HO3 

TIME SPECIFICATION TABLE 

.SBTTL TIME SPECIFICATION TABLE 
-THE BELOW TABLE CONTAINS THE SPECIFIED FUNCTION TIMES IN TENS OF 

NOTE THAT WHEN TIMES ARE TYPED THAT THEY ARE TYPED IN 

10:45 PAGE 1-7 
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: MICROCESONDS. 
“MICROSECONDS (BY APPENDING A OQ). 
:FORMAT IS 
: -WORD MAX, MIN 

STIMTBL:.WORD 0,0 
“WORD 17600.,17200 
"wORD 60950. '00870 
-WORD 00890. ,00850 
"WORD 01350. ;00810 
“WORD O4S00. ,04100 
"WORD 00320. , 00260 
"WORD 0046S. ,004eS 
“WORD 01350. ,00810 
"WORD 00320. ,90260 
"WORD 00370. ,00330 
WORD 01350. ,00810 

-WORD 01670.,01070 
“WORD 01670.,01070 
"WORD 01290. ;00950 
“WORD 01180. .00850 
“WORD 01480. ,01370 
“WORD 01380. /01240 
“WORD 0,0 
"WORD 02410. ,02310 
- WORD D240 02300 

“WOR Ase ASS 
“WORD 10100. ,09900 
"WORD 10500.; 10300 
"WORD 02270.;02170 
“WORD 92270. ,02170 

:NOTE: TEST 31 AND 32 
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FUNCTION 

WRITE FROM BOT 
WRITE START 
WRITE SHUTDOWN 
WRITE STLOOWN 
READ FROM BOT 
READ START 
READ SHUTDOWN 
REAC SETTLE OWN 
RD REV START 
RD REV SHTOWN 
RO REV STLOWN 
TRN RNO OLY F-R 
TRN RNO_DLY R-F 
GAP SIZE STOP 
GAP SIZE STRT 
GAP SIZE _ INTER 
GAP CONSISANCY 
DUMMY 
OAT TIME 200BPI 
DAT TIME SS&8PI 
DAT 3 8008PI 

ME 1600PE 
ERASE 
WRT FILE MARK 
READ 1” TAPE 
RD REY 1” TAPE 

REQUIRE PRERECORDED 8008PI SKEW TAFE. 

DAT T 

TEST & 

TSTO01 
TSTO0e 
TST003 
TSTOO4 
TST005 
TSTO06 
TST007 
TSTOIO 
TSTC11 
TSTN1e2 
TSTOL3 
TSTO1Y 
TSTO1S 
TSTO16 
TSTC17 
TSTGe0 
TSTOel 
TSTOee 
TSTQe3 
TSTOe24 
TST0e5 
TSTOeb 
TST927 
T$7030 
TSTO31 
TSTO32 

SEQ 3C32
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;THIS TABL 

103 
O9-DEC-76 

GAP TIME SPECIFICATION TABLE 

-SBTTL GAP TIME arcu 
CONTAINS THE GAP 

10:45 FAGE 1-8 

SIZ 
:OF THE 16. GAPS RECORDED BY THE 
:NOTE: GAP #’S ARE IN OCTAL. 

MAX, MIN( 10) 
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001672 
001674 

001754 
OC17°S6 

O8-DEC-76 12:38 

000000 
014667 

015603 
O1Sb25 

N 
.SBTTL TEST HEA 

THE BELOW TABLE CONTAINS PO 
AMPTR: .WORD 

09-DEC-76 
TEST HEADER POINTERS 

CE 
S 

R 

10:45 PAGE 1-9 

PO 
IN 
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TERS 
RS TO EACH TEST’S DESCRIPTOR 

DUMMY "EST
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OZTUG-A TMO2“TUL6J DRIVE FUNCTION TIMER MACY11 27(1006) O9-DEC-76 10:4S FAGE 1-10 
NZTUGA.P!11  O8-DEC-76 12:38 TEST HEADER POINTERS SES 9036 

362 
363 sCHECK SHITCH REGISTER ROUTINE. CHECKS FOR tG TC ALLOW CHANGING 

365 “CALL IS BY WAY OF JSR PC,CKSAP 
365 “LOCATIONS USEC: 
367 001760 ooocoD tIB: WORD 0 
368 091762 900000 TEMPST: .WORD 0 
369 001764 900000 COUNT: .WORD 
370 001766 oog0000 ROSW: .WORD 

372 001770 022767 000176 177002 CKSWR: CMP #SWREG, SWR : SOF THARE SWITCH REG PRESENT 
373 001776 001120 BNE OUT SET OUT 

35e QODUDR paste? i7sebe Loesad Be geyoog.Tig strip ° OF epace rd ( ‘ 

76 BBS 14 B 767 faite 177736 Ri 1) rp :IS IT A’ Ue, 
377 002022 001106 BNE out 
378 002024 OO0004 015647 TYPE ,L.CNTG 
379 002030 oo0004 o156S4 CNTLU: TYPE, L. SWR 
380 902034 017702 176740 MOV JSWR, Re 
381 oO02040 004767 O00S64 JSR PC, TYPOCT 
382 002044 o00004 015663 TYPE, L.NEW 

384 o020S0 005067 177706 CLR TEMPST 
38S 002054 012767 O00007 177702 MOV 87, COUNT 
386 O02062 004767 O001S4 1S: JSR PC’ TTIN G0 READ A CHARACTER 

389 puedes jore7 doones 155eee BIC, 4Ag7900,T1B SIRTF OFF GARBAGE 
389 B0clce2 naptaay BNE 2$ BRANCH IF NOT 
390 002104 000751 35: BR CNTLU START OVER 
391 002106 122767 OO001S 177644 25: CMPBSs«aw#1S, TIB ‘IS IT A <CR>? 
392 002114 01912 BNE 4§ BRANCH IF NOT 
393 002116 012767 oo0200 177642 MOV #200, ROSW 
394 002124 004767 000230 JSR Pc, TCRLF sECHO IT WITH <LF> 
395 002130 022767 O00007 177626 CMP #7. COUNT “WAS IT FIRST CHARACTER 
396 002136 001034 BNE 75 : CHANGE SWR IF NOT FIRST ONE 
397 002140 000437 8S: BR OUT GET OUT 
398 O02142 122767 O00060 177610 48: CMPB =s«#60, TIB 
393 O021S0 003004 BGT c§$ 
400 002152 122767 o00067 177600 CMPB Os«a&'67,, TIB 
401 002160 002003 BGE 6 
402 002162 O0O004 015673 S$: TYPE,L. QUEST 
403 002166 000746 BR 33 :START OVER IF NOT LEGAL CHARACTER 
404 002170 006367 177566 6S: ASL TEMPST 
40S 002174 006367 177562 ASL TEMPST 
496 002200 006367 177556 ASL TEMPST -_ 
407 002204 142767 OO0060 177546 BICB #60,TIB :GET NITTY-GRITTY 
408 OOcele 156767 177542 177542 BISB =TIB. TEMPST 
499 O02220 005367 177540 DEC COUNT -ONLY WANT & DIGITS 
410 002224 001756 BEQ S$ 
411 O02226 900715 BR 1$ . 
412 902230 016777 177526 176542 7S: MOV TEMPST, JSWR :CHANGE SWITCH REGISTER CONTEN7S 
412 002236 000740 BR 8 
414 002240 090297 CUT: QTS Pt
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005067 

000207 

005015 
002332 

010046 
017600 
062766 
105067 

105767 

000002 

l2e716 
001445 

17S31e 

175272 

17S266 
175262 

177450 

000 

000002 
000002 
177753 

177747 

002326 
177376 

177370 

000011 

177462 

175254 

90008e 

TEST HEADER POINTERS 

sTTY READ SUBROUTINE S#4eex244% 

TTIN: CLR TKS 
CLR TKB 
CLR TIB 
INC TKS 

*TINI: TSTB TKS 
BPL TTIN 

TTINe: TSTB TPS 
BPL TTINe 
MOVE TIB, TPB 
RTS C 

-SBTTL PROGRAM SUBROUTINES 
. SBTTL TYPE SUBROUTINE 

;;ROUTINE TO TYPE ASCII MESSAGE. MESSAGE MUST TERMINATE WITH A QO BYTE. 
:;THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 
*:CALL: TYPE 7: TRAP TYPE INSTRUCTICN 
ss MESADR > :MESADR IS FIRST ADDRESS OF ASCIZ STRING 

;: TAGS USED BY THE TYPE ROUTINE BELOW 
SHT=11 »sHORIZONTAL TAB 

SNULL: .BYTE 0 -: CONTAINS NULL CHARACTER 
SFILL: .BYTE 2 *:CONTAINS # OF FILLER CHARACTERS 
STPFLG: .BYTE 0 CONTAINS TELEPRINTER AVAILABLE FLAG 

3307377 = AVAIL/NOT AVAIL 
STKFLG: .BYTE OC ?: CONTAINS KEYBOARD AVAILABLE FLAG 
$TPS:  .WORD 177564 >: ADDRESS OF TLEPRINTER STATUS REGISTER 
$TPB: .WORD 177566 *: ADDRESS OF TELEPRINTER DATA BUFFER 
SCHARCNT: .BYTE O *:CONTAINS # OF CHARS TYPED 
SCNTRLO: BYTE -:CONTAINS CONTROL C CHAR (IF TYPED; 
SCRLF: .ASCIZ ¢15><12> 

“EVEN 

.TYPE: MOV RO, -(SP) :;SAVE RO 7 
MOV J2tSP).RO -:GET MESSAGE ADDRESS 
ADD #2, 2(5P) ADJUST RETURN PC 
CLRB = SCNTRLO 

TYPEL: STB § $CNTRLO »sBRANCH IF CONTROL O( tC} WASN'T TYPEC 
BEQ TYPE2 

TCRLF: TYPE,SCRLF 2; TYPE <CR><LF> 
TSTB. = ROSW 
BPL TYPE3 
SLR ROSH 
RTS PC ; 

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

TYPE3: MOY (SP}+,R0 RESTORE RO 
RTI ::RETURN TO CALLER 

TYPE4: cMPB ASHT, (SP) »sBRANCH IF HORIZONTAL TAB <H™>
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002420 
o02e4e4 
002430 
002432 

002436 
O02e44e 
OG2444 
002450 

0024Se2 
002456 
002460 

092530 

002532 
002536 
O00eS4e 
002550 
00eSS2 
00eSS4 

00eSS6 
002560 
002562 
002564 
002566 
002570 
0257 
0257 

002500 
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OCeSeh 
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004767 
122726 
0013590 
016746 

105366 
02330 
004767 
000772 

105777 
100375 

ie 
Teer? 
122766 
001003 
10$067 
000406 
122766 
002062 
10S267 
000207 

112716 
004767 

000676 

010546 

900207 

O0000e6 
ooodie 

177656 

00000! 

o000de 

177642 

000017 

oo000e 
oo0015 

17761e 

o000!le 

177574 

000040 
177710 
000007 

000014 

000014 

092325 

177624 
ooo00e 

009002 

177554 

MQ3 
10:45 PAGE e-1 

;; TYPE CHARACTER 
t3CHECK IF CHARACTER WAS A LINE FEEC 
tIGRANCH IF NOT LINE FEED 
t:GET # OF FILLERS REQUIRED AND FILLER 
: CHARACTER. 

i + DECRENENT FILLERS REQ. COUN 
;BRANCH IF NO MORE F CLERS ARE REGUIRED 

:;TYPE FILLER CHARACTER 

:;WAIT FOR OUTPUT DEVICE 

;CHECK IF CONTROL O WAS TYPED 
ig P TYPIN me agnce IF tO WAS TYPED 

UTPUT CHARAC 
; ; BRANCH IF NOT <CR> 

;;CLEAR CHARACTERS TYPED COUNT 

;;BRANCH IF <LF> OR ’NULL’ 

;: INCREMENT CHARACTER TYPED COUNT 

; LOAD *SPACE’ 
TYPE *SPACE’ 
Os SPACES UNTIL A MULTIPLE 

OF § CHARACTERS HAVE BEEN TYPED 
‘POP SPACE 

+ IGET NEXT CHARACTER 

;SAVE REGISTESS ON THE STRCK 

G67, RETURN PC 
RETURN 

; SUBROUT INE bee RESTORE GENERAL REGISTERS FROM THE STACK 

;MOVE RETURN PC 
RESTORE REGISTERS 

09-DEC-76 
TYPE SUBROUTINE 

JSR PCS 
38: CMPB swe. (SP)+ 

BNE TYPE | 
MOV SNULL , - (SP) 

4g: DECB  =-1(SP) 
BLT 3$ 
JSR PC, 55 
BR 4 

S$: TSTB as]Ps 
BPL 
CMPB 17, JSCNTRLO 
BEQ 5 
MOVB (SP), a$TPB 

6S: CMPB  s#15, 2(5P) 
BNE 7§ 
CLRB § SCHARCNT 
BR aS 

7$: CMPB  s«a#12, 2( SP) 
BCE 8$ 
INCB  SCHARCNT 

QS: RTS PC 

“HORIZONTAL TAB <HT> PROCESSER 
dt: MOVB #40, (SP) 
10S: JSR pc, $$ 

BITB #7. SCHARCNT 
BNE 10$ 
TSTB 2s (SP) + 
BR TYPE} 

: SUBROUTINE, TO SAVE GENERAL REGISTERS ON THE STACK 

"SAVE: MOV RS,-(SP) 
MOV RY’ -(SP) 
MOV R3;-(S5P) 
MOV Re; -(SP) 
MOV RI, -(SP} 
MOV ” (SP) 
MOV tS), -9P) 
RTS 

“CALL: RESTORE 
"RESTORE: MOV ($P)+, LY(SP) 

MOV (SP)+;RO 
MOV OP )+:R1 
MOV (SP )+, Re 
MOV (SP)+'R3 
MOY (SP)+/R4 
MOV (SP)+;RS 
RTS PC s RETURN 

;SUBROUTINE TO CONVERT OCTAL DATA TO ASCII 

SEG 0038
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= 
r4 
> 
a TYPE SUBROUTINE SEG 0039 

459 :CALL: MOV NUMBER, Re ; sMOVE NUMBER TO Re 
460 . JSR PC, CNVOCT . 

462 OO02622 110667 176300 CNVOCT: MOVB SP, TYPFLG ;SET DO NOT TYPE FLAG 7 
43 002626 o0040e BR CNVTO 

46S .SBTT OCTAL TO ASCII 8 TYPE ROUTINE 
466 . SUBROUTINE 1 CONVERT OCTAL NUMBER TO ASCII AND TYPE IT OUT 
467 “CALL: MOV NUMBER, Re -PUT # IN Re 
ie : JSR PC, TYPOCT CALL ROUTINE 

470 002630 105037 001126 TYPOCT: CLRB  as#TYPFLG SET TYPE FLAG 
471 002634 CNVTO: 
(yy rose 004767 177716 ISR Po atetys. ” SAVE, Be GISTERS Ch ON THE STACK 

47 bie Redes i cL is ins WILL EB APTA OCTAL DIGIT 
y7u MOV Re, RI GET ' TO BE TYPED 
4? : 1S: ASL R r 
476 ROL R 
477 002654 612700 o00006 MOV #6,R0 :SET DIGIT COUNTER 
478 002660 OO0404 BR 3$ 

480 o02662 006302 23: ASL R2 ;SHIFT # 3 PLACES LEFT 
481 OO2664 006103 ROL R3 
4@2 O02666 005301 DEC Ri . 
483 002670 001374 BNE 2 
484 002672 O12701 000003 38: MOV #3,R1 . SET SHIFT COUNTER 
48S O02676 116324 001132 MOVB DIGTABCR3)..R4)+ “MOVE ASCII EQUIV TO OUTPLT 
486 O02702 605093 CLR R3 
487 002704 9005300 DEC RO :DECREMENT DIGIT COUNT 
488 002706 601365 BNE 2$ >GET NEXT DIGIT 
489 902710 105737 CO01126 TSTB GNTYPFLG -BRANCH IF ASCII IS 
490 002714 OOlofe BNE 4 ‘NOT TO BE TYPED 
491 002716 O00004 oO01144 TYPE, ODIGITS. 
492 002722 4S: 
(1) 002722 004767 177652 JSR PC, .RESTORE “RESTORE REGISTERS FRUM THE STACK 
433 602726 000207 RTS PC 

495 
496 -SUBROUTINE TO CONVERT OcTAL DATA TO DECIMAL ASCII 
497 ‘CALL: MOV NUMBER ;MOVE NUMBER TO Re 

438 JSR PC, CNVOES, 

COG 4002730 110637 001126 CNVDEC: MOVB = SP QeTYPFLG -SET DO NOT TYPE FLAG 
501 00e734 aco4oe BR CNVTO 
S02 .SBTTL OCTAL TO DECIMAL & TYPE ROUTINE 
SCs - THIS ROUTINE CONVERTS aN OCTAL # TO DECIMAL ASCII AND TYPES IT OUT 
So4 ;CALL: MOV NUMBE © “PUT # IN Re 
206 ; JSR PC, T see CALL ROUTINE 

€97 002736 105037 091126 TYPDEC: CLRB § @8TYPFLG -SET TYPE FLAG 
Soe 002742 CNYTD: 
(1) O02742 004767 1776:C JSR PC, .SAVE ;SAVE REGISTERS ON THE STACK 
S09 oo02746 S0S000 CLR RO :RO IS INDEX 10 DECIMAL CONSTANT 
£19 692750 C12704 90144 MOV 8ODIGITS,R4Y :SET OUTPUT PTR 

-E1i 992754 06003 1S: CLR R3 an :R3 CONTAINS DECIMAL DIGIT
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S12 002756 166N02 003036 LY SUB DCONST(RO) ,R2 ;SUBTRACT DECIMAL CONSTANT UNTIL 
S13 002762 103402 BLO 3$ INPUT # GOES NEGATIVE 
514 002764 005203 INC R3 *KEEPING TRACK OF SUBTRACTIONS 
51S 02766 000773 BR 2$ 
S18 090770 066002 003036 38: ADO DCONST(RO) ,RE “ADD BACK CONSTANT WHEN NEGATIVE 
S17 002774 116324 001132 MOVB DIGTAB(RS), (R4)+ -MOVE ASCII EQUIVILENT 
S18 oc3000 O6e709 an0nde ADD RO “NEXT CONSTANT 
519 903004 005760 003036 TST BeONeT CRO) *UNTIL ALL CONSTANTS DONE 
S20 003010 001361 BNE 1$ 
Sel 003012 112724 000960 MOVB #0, (R4)+ -LAST DIGIT IS 0 
See 9030168 105737 901126 TSTB = DETYPFLG “BRANCH IF ASCII IS 
S23 003022 001002 BNE 45 “NOT TO BE TYPED 
Se4 003024 OO0004 001144 TYPE, ODIGITS 
SeS 003030 4g: 
(13 003030 004767 177544 JSR PC, .RESTORE sRESTORE REGISTERS FROM THE STACK 
Seb 003034 000207 RTS PC 

528 003036 023420 OCONST: .WORD 10000. 
S29 903040 001750 ‘WORD 1000. 
530 oosc4e 000144 “WORD 100. 
531 -003044 cooole “WORD = ‘0. 
S32 003046 000001 “WORD 1. 
54° 003056 od0000 WORD 0 : TERMINATOR 

J 

5:5 .SBTTL TYPE SPECIFIED TIMES ROUTINE 
536 -THIS SUBROUTINE OUTPUTS THE TIME SPECIFICATIONS FOR THE TEST 
537 *AND ALSO THE ACTUAL TIME RECORDED (ATIME) 
538 “FORMAT OF LINE TYPED 
539 : RANGE =< AARARA-BBBBBB> ACTUAL=CCCCCC 
549 “WHERE : AAAAAR IS MAXIMUM TIME FOR TEST (STIMTBL(TSTNUMX4)). 
S41 BBBBBB IS MINIMUM TIME FOR TEST (STIMTBL(TSTNUMX4+2))}. 
tr) : CCCCCC IS ACTUAL TIME RECORDED BY TEST (ATIME). 
543 :CALL: MOVB TEST NUMBER, Re ;LOAD TEST NUMBER 
s4y : MOV STIME JHATIME >MOVE TIME TO ATIME 
Sys : JSR PC, OUTSPC 
S46 0030S2 g10246 SuTSPC: MOV R2;-(SP) -SAVE R2 & R3 ON THE STACK 
547 003059 O10346 MOV R3,-(5P) 
Sue 003056 006302 ASL Re sMULTIPLY TEST # TIMES 4 
S49 003060 006302 ASL R >TO FORM INDEX INTO STIMTEL 
SSO o03Cb2e 010203 MOV R2,R3 >R3 CONTAINS INDEX INTO TABLE 
551 003064 o00004 014647 TYPE,L.RNG. 
SS2 003670 016302 O01416 MOV STIMTBL(R3), RE -GET MAXIMUM SPEC TIME 
SS3 003074 004767 177636 JSR PC, TYPDEC :CONVERT TO DECIMAL 8 TYPE 
SS4 003100 000004 001405 TYPE , DASH 
555 003104 016302 001420 MOV STIMTBL+2(R3) ,R2 :GET MINIMUM TIME 
S56 G03110 204767 177622 JSR PC. TYPOEC -CONVERT TO DECIMAL 8 TYPE 
SS7 OO3114 O00004 o014ie TYPE , ANGTAB 
eS8 003120 oOO0004 014657 TYPE; L.ACT 
559 003124 013702 O0101e MOV IHATIME ,R2 sGET ACTUAL TIME 
S69 003130 004767 177602 JSR PC, TYPDEC :CONVERT TO DECIMAL & TYPE 
561 003134 600004 001374 TYPE, CRLF 
Sé2 003140 012603 MOY (SP)+,R3 
S63 003142 Ol2602 MOV (SP\+'R2 
£54 003144 o00207 RTS PC ; RETURN 

566 ~SBTTL TYPE GAP TIMES SUBROUTINE
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567 : THIS SUBROUTINE IS USED TO TYPE THE SPECIFIED GAP SIZES (RECORDED IN 
68 !TSTG21). IT IS CALLED BY THE GAPOK ROUTINE IF THE GAP SIZE IS OUT CF 
569 ; RANGE VIA THE HLT ROUTINE (HLT+2). 
570 ?CALL: MOVB  #GAP.GAP ‘LOAD GAP # INTO GaP 
ori : MOV ates ATIME ‘LOAD ACTUAL TIME INTO ATIME 
572 JSR PC, OUTGAP 

¢ 

S74 003146 010246 OUTGAP: MOV Re, -(SP) sSAVE R2 AND R23 
S75 003150 O10346 MOV R3°-(SP) 
$76 003152 116703 175742 MOVB GAP, R3 GET GAP # 
577 003156 006303 ASL R3 
578 003160 006303 ASL R3 
579 003162 OCO004 014647 TYPE,L.RNG 
580 003166 016302 001572 MOV GTIMTBL(R3) , R2 GET MAX TIME 
S81 003172 004767 177540 JSR PC, TYPDEC “CONVERT TO DECIMAL & TYPE 
S82 003176 oo0004 001405 TYPE , DASH 
S83 003202 016302 001574 MOV GTINTBL+2(R3) Re GET MIN TIME 
584 003206 004767 177524 JSR YPDEC “CONVERT TO DECIMAL & TYPE 
S85 003212 O00004 OD14I2 TYPE, aNcTAa. TYPE « 
S86 003216 oo00004 014657 TYPE,L.ACT 
587 003222 013702 O010le MOV JHATIME , Re :GET ACTUAL TIME 
S88 003226 004767 177504 JSR PC, TYPDEC “CONVERT TO DECIMAL & TYPE 
589 003232 O00004 014336 TYPE ,E£.GAP’ 
590 0032036 113702 001120 MOVE’  @&GAP,Re -GET GAP & 
S31 003242 004767 177362 JSR PC, TYPOCT :TYPE GAP # 
S92 003246 o00004 001374 TYPE, CRLF 
593 003252 012603 MOV (SP)+,R3 sRESTORE R3 AND R2 
594 003254 012602 MOV (SP)+'R2e 
595 003256 000207 RTS PC 

597 .SBTT ASCII TO OCTAL CONVERT SUBROUTINE 
S98 ; SUBROUTINE 16 CONVERT ASCII DATA TO OCTAL. CONVERTED OCTAL DATA 
599 -IS LEFT IN OCTALO <15-00>. 
600 003260 ENVTAO: 
(1) 003260 004767 177272 JSR PC, .SAVE :SAVE REGISTERS ON THE STACK 
601 003¢64 012700 001264 MOV #INBUF , RO ‘SET PTR TO ASCII DAT 
602 003270 Ole70i 001116 MOV 8OCTALO,RI “GET ADORESS OF bce DATA 
603 003274 O0S011 CLR (RI) :CLEAR OUT OLD OCTAL DATA 
604 0903276 005061 oo000e CLR 2(R1) 
605 003302 122710 aooo1s 1S: CMPB —s-&CR, (RO? <CR) TERMINATES INPUT 
606 003306 OO1414 BEQ 3$ 
607 003310 112002 MOVE -« (RO) +, Re -GET *OCTAL’ DATA 
608 003312 O42702 177776 BIC #177770, Re ‘STRIP UNUSED BITS 
609 003316 012703 000003 MOV #3,R3 SET SHIFT COUNT 
610 03322 006311 23: ASL (RI) SHIFT LAST 
611 003304 006161 oo0002 ROL 2(R1) -OCTAL OIGIT 
612 003330 005303 DEC R3 
613 003332 001373 BNE 2 
614 003334 050211 BIS R2, (RL) sAND INSERT THIS DIGIT 
615 063336 000761 BR 1$ GO GET NEXT DIGIT 
616 0032340 3$: 
(1) 003340 004767 177234 JSR PC, .RESTORE RESTORE REGISTERS FROM THE STACK 
B17 003344 090207 RTS pC * RETURN 

£19 -SBTTL PUBLISH SUBROUTINE 
626 :THE PUBLISH SUBROUTINE AVERAGES THE RECORDED TIMES FOR EACH TEST IT-



DZTUG-A_TMO2/TU16J ORIVE FUNCTION TIMER MACY11 27(1006) 
DOY 

O9-DEC-76 10:45 PAGE 2-5 
OZTUGA.P11 O8-DEC-76 12:38 PUBLISH SUBROUTINE 

621 ;ERATION CIF 16. ITERATIONS) AND PLACES THE AVERAGE RESULT IN ‘ATIME’. 
bee ‘IT TYPES THE NAME OF THE FUNCTION THAT WAS TIMED, THE TIME SPEC- 
6e3 ;IFICATION AND THE ACTUAL TIME . 

62S 003346 PUBLISH: 
(1) 003346 Q04767 177204 JSR PC, . SAVE ;SAVE REGISTERS ON THE STACK 
626 O933S2 O1e700 001014 MOV sATIMTBL, RO GET TABLE ADDRESS CONTAINING TIMES 
6e7 003356 113701 001121 MOVB JSITCNT, RL -GET # OF ENTRIES (GIVEN BY ITERATION COUNT: 
628 Ob33be Asegos 000001 CMPB Hi RI ;BRANCH IF SINGLE ITERATION 
6e9 003366 1423 BEQ 4 
630 003370 9005002 CLR Re ;CLEAR ’SUM’ REGISTERS 
631 003372 9005003 CLR 3 
632 003374 1lee701 o000e0 CMPB #16.,R1 ;BRANCH IF 16. ITERATIONS 
633 OQ03400 001402 BEQ 1$ 
634 003402 000000 HALT ; ITERATION COUNT MUST BE 1 OR 16. 
63S 003404 000777 BR D0 NOT CHANGE POSIT OF SW1l 
p36 WHEN TEST IS RUNNING. 

638 003406 O62002 1$: ADD (RO)+,Re ;SUM INDIVIDUAL TIMES 
639 003410 005503 ADC R3 
640 Q0341e 005301 DEC Ri 
ae 003414 001374 BNE 1§ 

643 003416 012700 009004 2s: MOV #4,RO 
644 CO3422e 006203 3$: ASR R3 sSHIFT TIME IN R3 & Re 4 PLACES 
64S O003424 006002 ROR Re ;RIGHT = DIVIDE Sy 16. 
646 O03426 005300 DEC RO 
647 003430 001374 BNE 3$ 
eg 003432 010237 001012 MOV R2, J#ATIME ;MOVE AVERAGED TIMES 

650 003436 113700 O0112e 4§: MOVB a#TSTNUM, RO ;GET TEST # 
651 O0344e 006300 ASL RO 
65e OO3N44 016067 001672 000002 MOV NAMPTR(RO) SS ;GET TEST NAME STRING ADDRESS 
653 0034S2 dd0004 TYPE 
654 003454 000000 S$: -WORD Q 
655 003456 113702 001122 MOVB aeTSTNUM, Re ;GET res! % 
656 O0346e O04767 177364 JSR PC, ouTspt :OQUTPUT TIMES 
657 OO3466 004767 177106 JSR PC, RESTORE ‘RESTORE REGISTERS FROM THE S*ACK 
pee 063472 000207 RTS PC 

660 . SBTTL INPUT SUBROUTINE 
661 ; SUBROUTINE TO Ger My INPUT 
662 CALL: JSR PUT 

ped INPUT DATA IS RETORED IN BUFFER BEGINNING AT INBUF. 

66S 003474 010046 . INPUT: MOV RO,-(SP) ;SAVE RO ON THE STACK 
666 003476 012700 001264 iS: MOV BUF, RO 
667 003502 105737 177560 2s: TSTB d8TKS 
B68 003506 100375 BPL 2s 

670 003510 113746 177562 MOVB aeTKB,-(SP) ;GET CHARACTER 
671 003514 042716 900200 BIC #200, (SP) 
672 003520 122716 000177 CMPB #177; (SP) 3CHECK RUSOUT 
673 003524 001004 BNE 3$ 
674 002526 124026 CMPB -(RO)}, (SP) + ;REMOVE CHARACTER FROM INPUT 
€75 003530 O00004% 001377 TYPE, BKSLSH 

w
 ES CO42
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003534 
003536 
003542 
003544 
003546 
00355e 

003604 

CO3506 
003612 
003616 
003622 
003624 
003630 

003632 
003636 
003640 
003642 
003646 
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00076e 

000207 

113746 
042716 
lee7 lb 
001003 
112667 
o00002 

122726 
001003 
000005 
000137 
oo00de 

o000eS 

001374 

001401 

000015 

001401 

001374 

177562 
000200 
000017 

176475 

000003 

005724 

3$: 

4$; 

S$: 

BR 
CMPB 
BNE 
TST 

EQ4 
Q9-DEC-76 10:45 PAGE e-6 

INPUT SUBROUTINE 

es 
#CNTRLU, (SP) 
4g 
(SP)+ 

TYPE, CRLF 
BR 1$ 
MOVB 
MOVB 
CMPB 
BEQ S$ 
TYPE ECHO 
BR 

(SP), JKECHO 
(SP)? (RO)+ 
#CR, (SP)+ 

cS 
TYPE , CRLF 
MOV 
RTS 

(SP)+,RO 
PC 

;WAIT FOR NEXT CHARACTER 
;CHECK CONTROL U (tl) 

;XEYBOARD INTERRUPT SERVICE ROUTINE 
TKISR: MOVB 

BIC 
CMPB 
BNE 
MOVB 
RTI 

CMPB 
BNE 
RESET 
JMP 
RTI 

aeTKB, -(SP) 
#200, tSP) 
#CNTRLO, (SP) 
1$ 
(SP)+, SCNTRLO 

a3, (SP)+ 
es 

a INIT 

;GET TYPED CHARACTER 
;STRIP PARITY BIT 
;BRANCH IF NOT CONTROL 0 

;SET_ CONTROL 0 INDICATOR 
;EXIT 

;BRANCH IF NOT CONTROL © 

RESTART PROGRAM 
EXIT 

¢t0? 

IN TYPE ROUTINE 

(tO)
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023650 oco0o0 

0036Se 
003656 
003662 
003668 
003674 
003676 
003702 
003706 
00371e 
003716 
00372e 
003724 
003726 
003732 
903736 
003740 
003744 
003750 
003752 
003756 
003762 
003764 
003770 
003776 
004000 
004004 
004006 
oO4Ole 
GO4O14 
004016 
004022 

004024 

004767 
004767 
110637 
032777 
001075 
oocco4 
113702 
004767 
016600 
162700 
111000 
001417 
000004 
122700 

000434 

oooo04 
010500 
012701 
o1e002 
004767 
ooc064 
005301 
001371 
016502 
004767 
og0004 
032777 
00:40e 
090034 

004064 

004970 
C84C76 
bo4190 

176112 
176674 
001123 
d20900 

014137 
001122 
176716 
OCoO16 
000002 

014222 
900002 

177202 
001374 

177974 
001374 

G00014 
002000 

102100 

192300 

014113 

014147 

000097 

176564 
001407 

000032 
176544 
001374 

001000 

CC1403 

175194 

00003e 

174702 

09-DEC-76 
FOu 

10:45 PAGE 2-7 
ERROR SERVICE ROUTINES 

ERRTRP: HALT 

~SBTTL ERROR SERVICE ROUTINES 
-ROUTINE TO PROCESS ERROR TRAPS 

;ERROR SERVICE ROUTINE 
$ 

(TRAPS TO 4) 

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

-HLT: JSR PC, CKSWR 
JSR PC; . SAVE 

13: MOVE SP. aWERFLG 
BIT #Sh13, aSWR 
BNE 4§ 
TYPE ,E.HDR 
MOVE’ J&TSTNUM, Re 
JSR Pc Tyrpoct 
MOV 16{SP),RO 
SUB #2,R0 
Move —- (RO), RO 
BEG 3 
TYPE .£.HOR2 
CMPB) #2, RO 
BNE 10 
JSR PC, OUTGAP 
TYPE, CRLF 
BR 4 

10%: JSR PC, OUTSPC 
TYPE, CRLF 
BR 4S 

3 MOV ER(RS) RO 
BIT #PE 1600, TC(RS) 
BEQ 20% 
BIC #102100,RO 
BR 218 

20S: BIC #102300, R0 
218: TST RO 

BNE 225 
TYPE ,E£.SFT 
BR x3 

22S: TYPE, E£.HOR! 
MOV RS,RO 
MOV #7. RI 

3S: MOV cRO}+ Re 
JSR PC TYPOCT 
TYPE , SPACES 
DEC RI 
BNE 3$ 
MOV TC(RS) 22 
JSR PC, TYPOCT 
TYPE, CRLF 

4$: BIT #509, ISWR 
BEQ S$ 
TYPE, BELL 

;CHECK FOR CNTL G 
;SAVE REGISTERS ON THE STACK 
:SET ERROR FLAG 
;BRANCH IF NO TYPOUT 

sGET TEST # 
SAND TYPE IT 
!GET RETURN PC 
“NOW PC OF HLT CALL 
NOW HLT CALL ITSELF 
ZBRANCH IF HLT 

BRANCH IF NOT HLT+2 

TYPE GAP SPECIFIED TIMES 

;TYPE SPECIFIED TIMES 

:TYPE SOFT ERROR MESSAGE 

:GET FIRST ADDRESS OF REGS. 
ITYPE FIRST 7 REGS. 
:GET REG CONTENTS 
ZAND TYPE IT 

:GET CONTENTS OF Tc REGISTER 

;BRANCH IF NO RING THE SEL



GO4 
SZTLG-A_THO2/TULGI DRIVE FUNCTION TIMER MACY11 27(1006) O9-DEC-76 10:45 PAGE 2-8 
O27 SGA. PL) O8-DEC-76 12:39 ERROR SERVICE ROU" INES SES SOMES 

be 004104 COS??? = i74670 S$: TST aSWR :HALT ON ERRCPR? 
72 OO04110 390001 BPL 6$ 
764 OO0411e 000000 HALT 
765 008.14 OO47F? 175650 5$: JSR PC. CKSWR CHECK FOR CNTL G 
“ES «004120 OO47be I TéHS4 JSR PC, RESTORE ;RESTORE REGISTERS FROM THE STACK 

reE™ OC4124 =8OoCI2 RTI :RETLRN
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004.26 
00+413e2 
004136 
004144 
O04i46 

4] bes i8 
004164 
004166 
004172 
004176 
004202 
004206 
004210 
004214 
004216 
OO42ee 

004224 
004230 
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004767 
013705 
032777 
001404 
11 370¢ 

32799 
OOL417 
004767 
004767 
10S037 
016716 
010S01 
062701 
010500 
062700 
000002 

105737 
001006 

123726 
091311 

175636 
acio10 
aco4o0 
001 122 
alata 

ooOSHs 
ago776 
001123 
174574 
oo0012 
000006 

CC1123 

001121 

0010le 
001121 
004000 

000020 

001002 
002000 

177034 
Ogi 1et 
174456 

174450 
177740 

COliee 

174634 

174614 

00:014 

174520 

001121 

174474 

.SBTTL 
:SCOPE ROUTINE 

TUssAt TMO2/TUL6S ORIVE FUNCTION TIMER MACY11 27(1006) 
4 

HO4 
09-DEC-76 

SCOPE SUBROUTINE 

SCOPE SUBROUTINE 

10:45 FAGE 2-9 

-THIS ROUTINE IS ENTERED UPON COMPLETION OF EACH SUBTEST 
; THE SCOPE ROUTINE: 

QUTP Te ine ety on eee HE LTERATION IF SWO8 IS SET 
PEATS TEST IF SW14 i 

STORES ACTUAL TIE FOR “ctiNCTION IN TIME TABLE <ATIMTBL) 

e
o
v
-
w
e
 

PUBL ISHE 
UPDATES 

TIME SF Sw 
TERA) 'w “SUNT AND IF ITERATIONS COMPLETE CONTINUES 

TO NEXT TEST QO AERW'SE REPEATS TEST. 
DELAYS BEFORE CONTINUING OR REPEATING TEST. 
INITIALIZES DRIVE 

RS=BASE ADDRESS OF TMO2 REGISTERS ‘ADDRESS OF CSI: ! RETURNS: 

. SCOPE: 

105: 

1$: 

3$: 

4g: 

JSR 
M 

R1='0S’ REG ADORESS 
RO=’FC’ REG ADDRESS 

PC. CKSWR 
aetMBASE .RS 
#SWO8, ISWR 
10$ 
aE TSTNUN Re 

re el 
a DELAY 
PC’ RHINIT 
JaERFLG 
SCPADR, (SP? 

aKERFLG 
3$ 
aeITCNT,RO 
RO 
QSATIME ,ATIMTBL(RC) 
JI TCNT 
aSW11, JSWR 
4§ 
#16. ,a81TCNT 
1$ 
(8p) aeSCPADP 
#5u10, aSWR 

PC, PUBLISH 
aatTCNT 
gBUR 

3 -(SP) 
8177740, (SP) 
(SP) 
QRTSTNLM, (SP? + 

;CHECK_FOR CNTL_G 
:SET RS TC FIRST TM REG 
“BRANCH IF SPECIFICATION LZ 
:NOT DESIRED ON EACH ITERAT 

Ger TST NE RECOR ED 
iBRAN H if Font TNO LOOP 
NOT DESIRED 
DeLay 350 MS 

:CLEAR ERROR FLAG 

NE 
ION 

:ADDRESS OF ‘DS* REG IS IN Rl 

:ADDRESS OF ‘FC* REG 1S IN RO 

;BRANCH IF ERROR FLAG IS SET 

:GET ITERATION COUNT 
;STORE TIME IN TABLE 

s INCREMENT ITERATION COUNT 
:BRANCH IF SINGLE ITERATION DESIRED 

;BRANCH IF ITERATIONS INCOMPLETE 

;SET SCOPE ADDRES! TO NEXT TEST 
BRANCH IF NO PUBLICATION DESIRED 

:GO PUBLISH TEST pare 
RESET ITERATION COUN 
:BRANCH IF USER DOES NOT WANT TO 
“HALT ON A SELECTED TEST 
;GET SWITCHES 
:CLEAR ALL BUT TEST 8 
:FORM TEST # -1 
:BRANCH IF NOT AT TES
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004344 
04346 
004352 

004354 
004356 
004362 
BBS 353 
p04400 
oo4402 
04404 
po44O6 
O04414 
GO44 16 

004420 
004426 
004430 

OO4444 
OO4446 
O044S0 
0044Se 
OO44S4 
OO44E0 
004462 

004470 
004476 
c04S00 
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oo0coo 
094767 
000705 

905004 
012703 
032765 

Bea 7ee 
001374 
000405 

00S403 
032765 
O1774 
00207 

032765 
001406 
000112 

oo4444 
005403 
005204 
100401 
000112 
000004 
104400 
000177 

004470 

032765 
90136¢ 
0001 te 

175416 

000024 
000100 

000100 

009100 

000100 

014250 

174314 

o001cC 

o00e4 

o00024 

occde4 

000024 

coc0e4 

MACY11 27(1906) 09-DEC- 
TO4 

SCOPE SUBROUTINE 

HAL T 
JSR 
BR 

PC, CKSWR 
1§ 

.SBTTL TIMER SUBROUTINES 

i RUBROUTINE 10 TQ QUERRED An THE TOMER AN 
sREGIS NOD THE 

76 10:4S PAGE e-10 

;CHECK FOR CNTL G 

BpeBN 
R BOLARITY” IS MONITORED 

: THE ROUTINE. ts EXITED WHEN THE OSCILLATOR POLARITY CHANGES WITH R2 
ipET T0 INDICATE . OMe ho ESLARITY OF THE OSCILLATCR. 

RS ser To INDICRTE LAST POLARITY (+24/-24=0/1) RETURNS: 

TIMON: CLR 
MOV 
BIT 

1$: Bt? 
BNE 
BR 

es: NEG 
3$: BIT 

BEQ 
4¢: RTS 

RY 
824,R3 
ost, MR(RS) 

ts #OSC,MRIRS) 
1$ 
4§ 

R3 
#OSC,MR(RS) 
3$ 
PC 

; SUBROUTINE TO COUNT TIME 
ATOR TO 

tRO'TS INCREH NYPD, AND 
: THE LAST STATE Of THE OSCILLATOR 

TIMER(R3) 
Re=RETURN ADDRESS TO CAL 

CALL JMP 
LLER 

:NOTE: THE TIME TO EXECUTE THIS ROUTINE IS VERY CRITICAL. 
:LESS THAN 40 US. 

sENTER HERE VIA JMP PANER (RS) WHEN R3=-24 (PREV STATE=1) 
TIMERI: BIT 80SC MR 

BEQ TIMER 
IMP (R2) 

.=TIMER1+24 
TIMER: NEG R3 

INC RY 
BMI TIMERR 
JMP (R2) 

TIMERR: TYPE, E. TIMOV 

JMP JSCPADR 

NTER H pag vn Jae 
+h EER EF F BOSC MG 

BNE TIMER 
JMP (R2) 

makes RS WHEN R3 

ry 

Pd 

PELE ® 

=+24 (PREV 
SBRANCH I 

;CLEAR TIME COUNT 
SET POLARITY TO ’0° STATE 
; BRANCH IF POLARITY IS ‘Q’ 

;WAIT FOR OSCILLATOR TO RETURN 

;NEGATE PREV POLARITY INDICATOR 
MATT FOR, GRETLLATOR TO RETURN 

N MR REG) REGISTER 
GATED Fe IRBI ERT 

:R3 IS SET BY TIMON ROUTINE 

IT MUST BE 

;BRANCH IF CURRENT STATE IS ° 
:G0_ INCREMENT TIME 
;RETURN TO TEST 

;NEGATE PREV STATE INDICATOR 
INCREMENT ‘TICK’ COUNT 
:BRANCH ON OVERFLOW 
RETURN TO TEST 
TYPE *TIMER OVERFLOWED' 
REPORT HAROWARE ERROR 
RETURN TO BEGINNING OF TEST 

TRURRENT st ATE = ‘1°
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004S0e 
004502 
004S06 
004Sle 
004514 
004516 

bpuees 
o04Se4 
004S26 
004S30 

004532 
004534 
O04S40 
O04S84 
O04S46 
004552 
O04SS6 

004767 
012700 
01040) 
o0So00e 
005003 

BSe08 
005301 
001374 
010246 

010346 
012746 
004767 
00S726 
012637 
113700 
006300 
006300 
023760 
101004 
023760 
101001 
104401 

004767 
CO46i0 occten7 

0
.
0
.
0
 

0
0
.
0
0
0
 

a 
n
e
 

ta
e 

tn
 

be
 
Fe
 
he
 

Be
 

ae 
00461 
O04b2e 

BbaEse 
004630 

23 Q04632 
a1 = OO4E34 
25 004636 

04767 
12700 

001374 

176050 
000070 

o0001e 
000262 

001012 
001122 

00101e 

001012 

1757790 

301416 

001420 

JO4 
<i0U6) O9-DEC-76 

TIMER SUBROUTINES 
10:45 PAGE e-11 

; SUBROUTINE TO CHECK TIME RECORDED BY SUBTEST. 
;THIS SUBROUTINE COMPUTES THE ACTUAL TIME (iN MICROSECONDS) AND CHECKS 
:THAT THE TIME RECORDED BY THE SUBTEST IS CORRECT BY COMPARING THE TIME 
;WITH THE HIGH LIMIT (STIMTBL(RO)) AND THE LOW LIMIT (STIMTBL+2(R0)). 
:IF THE TIME IS OUT OF RANGE AN OUT OF RANGE ERROR TYPEOUT RESLLTS. 
THE SUBROUTINE IS ENTERED WITH: 
: R4=TICK COUNT 

TIMOK: 
JSR PC - SAVE 
MOV #56. 
MOV RY, air 
CLR Re’ 

1$ AbD eG Re ape ORS 
DEC Ri 
BNE 1$ 
MOV Re, -(SP) 

MOV R3,-(SP) 
MOV #16. .-(SP) 
ISR PC. OLVIDE 
TST (SP)4+ 
MOV (2D}¢ QeATIME 
OVE aeTSTAUM, RO 
ASL RO 
ISL RO 
2MP JRATIME, STIMTBL (RO) 
SHI 2$ 
CMP DRATIME, STIMTBL+2(RO3 
BHI 3$ 

23: H_T+1 
33: 

JSR PC, RESTORE 
RTS PC 

; SAVE REGISTERS ON THE STACK 
:GET TIME PER rICK 
‘GET TICKS COUN 
“CLEAR SUMMING REL. TERS 

;MULTIPLY TIME PER TICK 
BY HER COUN 

;OIVIDE COUNT BY 19. 

0 REMAINDES 
QUO 
ST 

;CHECK THAT TIME IS WITHIN 
sLIMITS SPECIFIED 

;CALL ERROR RCUTINE 

;RESTORE REGISTERS FROM "HE S”ACK 
; RETURN 

;SUBROUTINE TO CHECK INDIVIDUAL GAP TIMES (PROOUCED BY TST0el) 
: SUBROUTINE COMPUTES THE ACTUAL TIME (IN MICROSECONDS) AND CHECKS 
:THAT THE GAP TIME RECORDED BY THE SUBTEST (TSTO21) BY COMPARING THE 
“TIME WITH THE MAX LIMIT (GTIMTBL 
; (GTIMTBL+2-GAPTBL(R!)). 
“CALL: MCV #TICK COUNT, RY 
. MOVB = #GAP, a&GAP 
: JSR PC, GAPOK 

GAPOK: 
JSR PC, .SAVE 
MOV #56. .RO 
MOV RY Ri 
LR R 
LR R 

1S: ADD RO,Re 
ADC 3 
DEC Ri 
BNE 1$ 

~SAPTBL(R1)) AND THE MIN LIMIT 

;R4Y CONTAINS TICK COUNT 
;LOCATION GAP CONTAINS GAP 8 

;SAVE REGISTER 
:GET TIME PER 
GET TICK COUNT 
; CLEAR SUMMING REGISTERS 

MULTIPLY TICK COUNT 
:BY TIME PER TIck 

mah THE STACK 

c 
2 E 

Pr 
\a we 

P45
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004640 
004642 
OO4S44 
004650 
004654 
O046S6 
004662 
OO4666 
004670 
004672 
004700 
004702 
004710 
004712 
004714 
004716 
004724 
004726 

004732 
00473e 
004736 

004740 
OO4744 
OO4746 
0047Se2 
0047Se2 
004756 
O0476e 
004764 
004766 

004770 
004774 

005022 
005024 
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010246 

001402 
004767 

004767 
000207 

004767 
010246 
012702 

000163 
032704 
001773 
012602 
000207 

00S767 
001413 
004767 
010246 
01270e 

000163 
023704 
101373 
012602 
000207 

o0001e 
000152 

0010le 
001120 

001012 

0010le 

000400 

176214 

175642 

177410 

004756 

OO4444 
0040090 

174120 

177352 

005014 

904444 
01114 

001572 

001S74 

174054 

KO4 
O9-DEC-76 10:4S FAGE e-le 

TIMER SUBROUTINES 

MOV R2,-(SP) :DIVIDE TIME BY 10. 
MOV R3.-(SP) 
MOV #10. -(SP) 
JSR PC DIVIDE 
TST (SP)+ sDISCARD REMAINDER 
MOV (2p )3, DBATIME “STORE QUOTIENT 
MOVB  axGAP|R GET GAP 8 
ASL R3 *MULTPLY BY_4 
ASL R3 -TO GET AT TABLE ENTRY 
CHP GHATINE, GTIMTBL(RS) “CHECK TIME (MAX) 

CHP G¥ATINE, GTINTBL +2(R3) sCHECK TIME (MIN) 

23: HLT+2 1008 *REPORT OUT OF RANGE ERROR 

33: BIT WSWO8, ASUR sBRANCH IF TIMES NOT WANTED 

JSR PC, OUTGAP ; TYPE GAP TIMES 

1008: 
JSR PC, .RESTORE :RESTORE REGISTERS FROM THE STACK 
RTS PC sRETURN TO TEST 

.SBTTL DELAY SUBROUTINES 
-THIS SUBROUTINE CAUSES A DELAY OF 3S0 MS. 
BELAY: JSR PC, TIMON 

MOV Ro’ -(SP) :SAVE R2 ON THE STACK 
is MOV #2$ Re -SET RETURN ADDRESS FOR TIMER 

; JMP TIMER(R3) :GO TO TIMER & RETURN VIA R2 
23: BIT #4000, R4 

BEQ 1$ 
MOV (SP)+,R2 sRESTORE Re 
RTS PC 

: THIS SUBROUTINE ALLOWS A CALLER SPECIFIED DELAY (UP TO 65NS.) 
;CALL: MOV DELAY TIME, DELTIM LOAD DELAY TIME (IN US) 

JSR PC, DELAYV 
bELAYV: rr DECTIM ;BRANCH IF 0 DELAY 

JSR PC, TIMON -TURN TIMER ON 
MOV Ro’ -(SP) :SAVE Re ON THE STA 

is MOV #2$,R2 SET RETURN Ape RP oe” FROM TIMER 

IMP TIMER(R3) -GO TO TIMER $ RETURN VIA Re 
23: CMP JSDELTIM, RY 

BHI 1$ 
MOV (SP)+,Re RESTORE Re 

3s: RTS PC 

;CALL: 

-SBTTL DIVIDE SUBROUTINE 
7 THIS SUBROUTINE DIVIDES A DOUBLE PRECISION # AND RETURNS THE RESULT 
.TO THE CALLER ON_THE STACK. BOTH DIVIDEND & DIVISOR MUST BE POSITIVE. 

LEAST SIGNIFICANT HALF DIVIDEND, -<(SP) 
MOST SIGNIFICANT HALF DIVIDEND,-<SP) 

MOV 
MOV



LO4 
DZTUG-A TMO2/TU16J ORIVE FUNCTION TIMER MACY11 ¢7(1006) O9-DEC-76 10:45 FAGE 2-13 
D2TUGA.P11  98-DEC-76 12:38 DIVIDE SUBROUTINE SEG a05c 

989 . MOV #DIVISOR, -(SP) 
999 : JSR PC, DIVIDE 
391 RETURN 
9g2 : (SP)=REMAINDER ON STACK 
233 : 2(SP)=QUOTIENT 

335 -NOTE: THIS SUBROUTINE DESTROYS PREVIOUS CONTENTS OF RO,R1,R2 8 R3. 

aca gpe038 DIsTHe 90002 CITE OY ad? CSP) Sere ITERATION COUNT 1274 
999 005034 Ol1660i atone MOV tacep) Bt fat LSH DIV NERD 

1000 005040 016600 090010 NOV 10($P),80 Gel MSH DIVIDEND 

{Bas Beebed §BAeERS NEGO iNEGatE. B30 Fsor 
a Bees Soe — cen ear 
1900S 005056 006100 1S: ROL RO “ROTATE MSH DIVIDEND 
$006 005060 010003 MOV RO,R3 “SAVE IN R3 
1007 O0SOb2 060203 ADD R2,R3 :SUBTRACT DIVISOR FROM MSH DIVIDEND 
1008 005064 103001 BCC 2$ *BRANCH IF DIVIDEND > DIVISOR 
1009 o005066 010300 MOV R3,RO :SAVE REMAINDER IN RO 
1010 0605070 O06101 2$: ROL Ri ROTATE LSH DIVIDEND 
1011 005072 0oS316 DEC (SP) ?DECREMENT ITERATION COUNT 
1912 005074 901270 BNE 1$ 
1013 OO0SO76 00S726 TST (SP)+ :POP ITERATION COUNTER 
‘014 005100 005726 TST (SP)+ :POP SIGN CORRECTICN 
'01S 605102 10166 ococos MOV R1,6(SP) =PUSH REMAINDER ON STACK 
1216 695106 010066 900004 MOV RO4(SP) PUSH QUOTIENT ONTO STACK 
$917 OOSll2 O12616 MOV (SP)+, .SP;



MO4 
OZTUG-R TMO2’TU1ES ORIVE FUNCTION TIMER MACY11 27(1006) O9-DEC-76 10:45 FAGE 3 
OZTUGA.P11 O8-DEC-76 12:38 DIVIDE SUBROUTINE 

1013 005114 000207 RTS PC 

1021 , .SBTTL ORIVE SUBROUTINES 
1022 sSUBROUTINE TO CHECK IF DRIVE IS AVAILABLE 
if23 -CALL: MOVB  ORIVE®, ORVNUM 
1024 : JSR PC DRVAVA 
1025 RETURN: 'c) BIT SET IF NOT AVAILABLE 
1026 005116 113765 OO1004 000010 ORVAVA: MOVB asDRVANUM CS2(RS) ;LOAD DRIVE 8 
1027 O00S1e4 032765 O40000 od0026 BIT #TAP, DT(RS) “CHECK IF TAPE UNIT 
1028 005132 001003 BNE 1$ 
1629 005134 004767 000034 JSR PC, RHINIT 
1030 905140 O00ebe SEV “SET ’V’ TO IND NOT AVAIL 
1031 o0S142 000207 1S: RTS PC * RETURN 

1033 BROUTINE , TO CHECK_IF TUJ& SLAVE IS AVAILABLE FOR TEST 
iad fe jai Bet VE &, TO AR VRoR tbke 8 FRIve # VIA DRVNUM 
1035 MOVE SLAVE # Seal VNU “PASS SLAVE ' VIA SLVNUM 
1036 JSR PC. SLVAVA ‘CALL SUBROUTINE 
1037 OOS144Y 113765 001004 onoo10 &LvAVA: Move SRORUNUM, CS2(RS) “LOAD DRIVE ry 
1038 095152 113765 001005 000032 MOVB — @#SLVNUM" TC(RS) :AND SLAVE # 
1039 005160 032765 O002000 con00e6 BIT #SPR,DT(RS) “BRANCH IF SLAVE PRESENT 
1040 005166 O01001 BNE 1$ 
1041 005170 Oo00262 SEV ;SET 'Y’ TO INDICATE NO SLAVE 
1042 005172 000207 1$: RTS PC 

1044 ;SUBROUTINE TO INITIALIZE RH CONTROLLER 
1045 “CALL: JSR PC,RHINIT 

1047 005174 012765 OO004C 000010 RHINIT: MOV #40, CS2(RS) 
1048 O0S202 113765 OO1004 o00G10 MOVB aaDRVNUM, CS2(RS) 
1049 O0S210 oOSO46 CLR -(SP) 
1050 O0S212 113716 001005 MOVB  @&SLVNUM, (SP) ; 
1051 005016 Ole66S 000032 MOV (SP)+. TCERS) ;LOAD SLAVE # INTO TC RES 
1052 005222 052765 000300 oco003e BIS #NORMI1, TC(RS) 
1053 005230 000207 RTS PC 

1055 ; SUBROUTINE TO WAIT FOR DRIVE READY (ORY) 
1056 o00S23e 005027 WAITRDY: CLR (PC)+ ;CLEAR WAIT TIMER 
1057 005234 oo0000 WALTTIN: .WORD O 
1058 005236 105765 oo0012 1S: TSTB) =—s-_—sOS(RS) ;WAIT FOR READY TO SET 
1059 o0Se42 100406 BMI 2s 
1060 005244 005267 177764 INC WAITTIM s INCREMENT WAIT TIMER 
1061 005250 001372 E § *BRANCH IF TIME HAS NOT EXPIRED BN 1 
1062 O052Se 000004 014275 GAPE, E. TaMEXP 
1063 O0S256 o004es $ 
1064 005260 032765 oO02000 o000l2 2s: BIT #£0T,DS(RS) 
1065 O0S266 oO1415 BEQ 3$ 
1066 005270 000004 013330 TYPE, M. Nal 
1067 005274 O00004 013657 TYPE, M.EOT 
1068 005300 004767 000032 JSR PC, .REWIND 
(1) 005304 102412 BVS 995 

1069 005306 004767 000106 JSR PC WRITE 
1070 005312 Ooose2is INC (RS) 
1071 005314 004767 177712 JSR PC WAITRDY 
1072 906320 o00404 . BR 99$ 
1973 cC9S322 032765 c4O000 opcti2 35: BIT #ERR,DS(RS) 

TYPE TIME EXPIRED WAITING FOR RDY’ 
TAKE ERROR EXIT 
-CHECK FOR END OF TAPE 
:BRANCH IF NG EOT 

;TYPE ’END OF TAPE" 
“REWIND SLAVE 
: BRANCH IF ERROR ON REWIND 
; WRITE A RECORD 
SET ‘GO’ BIT 
:WAIT FOR READY 
TAKE ERROR EXIT 
;CHECK ERROR EXIT 

SEG 00S!



NOY 
NZ7UG-A TMO2/TULBJ DRIVE FUNCTION TIMER MACY11 27(1006) O9-DEC-76 10:45 FAGE 3-1 

OZTUGA.P11 O8-DEC-76 12:38 ORIVE SUBROUTINES SEG 0052 

1074 005330 OC140} BEO 1008 
1075 00$33e O002be 998: SEV 
107— 005334 300257 100$: RTS PC



| oruce TMO2/TU16J DRIVE FUNCTION TIMER MACY11 27(1006) 
O8S-DEC-76 12:38 OZTUGA. P11 

107 
10st 

BOS 
O9-DEC-76 10:45 PAGE 4 

DRIVE SUBROUTINES 

; SUBROUTINE TO REWIND A UNTT (DRIVE/SLAVE COMBINATION) 
> CALL MOVB DRIVE #, d*#uRVNUM 

SEG 3052 ) 



COS 
DZTUG-A TMO2/TUL6I DRIVE FUNCTION TIMER MACY11 27(1006) O9-DEC-76 10:4S PAGE 7 

OZTUGA.P11 O8-DEC-76 12:38 DRIVE SUBROUTINES SEG O0S4 

1084 ; MOVB SLAVE #,d#SLVNUM 
1085 ; JSR PC, .REWIND 
1086 ; SUBROUTINE RETURNS TO CALLER WITH SELECTED SLAVE AT ’BOT’, & *V’ SET IF 

1987 ;AN ERROR OCCURS. 

188 90532 CO4767 177632 -REWIND: JSR PC, .RHINIT ; INITIALIZE CONTROLLER



DOS 
DZTUG-A TMO2’TUIEJ DRIVE FUNCTION TIMER MACY11 27(1006) O9-DEC-76 10:4S PAGE 10 
OZTUGA.P11 O8-DEC-76 12:38 DRIVE SUBROUTINES SES COSS 

1093 005342 004367 000206 JSR R3, THCMD ;GO TO TM COMMAND SUBROUTINE 
1094 005346 000000 -WORD OQ BUS ADDRESS (NOT USED) 
1095 005350 000000 WORD OQ ‘WORD COUNT (NOT USED) 
1096 Q0053Se 000000 -WORD O FRAME COUNT (NOT USED) 
iC97 005354 900006 -WORD RWD ; REWIND COMMAND 
1088 005356 g0Se15 INC (RS) SET 'GO’ BIT 
1099 005360 032765 O0000e o000le 18: BIT #B0T,OS(RS) BRANCH IF ’BOT’ SET 
1100 005366 9001005 BNE e$ 
1101 005370 Q3e765 O40000 O0001e BIT #ERR,DS(RS) ;CHECK ERROR BIT 
1102 005376 001006 BNE 995 :BRANCH IF ERROR BIT SET 
183 005400 000767 BR 1$ 

005402 032765 Oe0000 O000le es: BIT #PIP,OS(RS) ;WAIT FOR TAPE MOTION TC STOP 
O0OS410 001374 BNE es 
00S41e od040! BR 100$ 
00S414 Q0026e 998: SEV 
005416 000207 100$: RTS PC 

;SUBROUTINE TO WRITE 2S&. WORD RECORD 
:CALL: JSR PC WRITE 

005420 004367 000139 WRITE: JSR R3, TMCMD :GO TO TM COMMAND SUBROUTINE 
005424 015702 -WORD = WTBUF :BUS ADDRESS 
o05426 177600 "WORD WROCNT : WORD COUNT” 
905430 177400 "WORD -FRMCNT ‘FRAME COUNT 
005432 o00060 "WORD  WFWD ‘WRITE FORWARD CCMMAND 
005434 000207 RTS PC 

: SUBROUTINE TO READ A 256. WORD RECORD. 
:CALL: JSR C, READ 

005436 004337 oOsSsSsY READ: JSR R3, JRTMCMD 
o05442 O15702 -WORD ROBUF ADDRESS OF READ BUFFER 
OOS444 177600 "WORD  WROCNT :2°S COMPLEMENT OF WORD COUNT 
605446 177400 "WORD = FRMCNT :2°S COMPLEMENT OF FRAME CcUN™ 
oos4so occo70 “WORD  RDFWD READ FORWARD COMMAND 
905452 900207 RTS PC 

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

>
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O0S4S4 004367 of0074 REVAD: ISR R3, TMCMD 
005460 016302 ORD RDBUF+2S6. ADDRESS OF READ REVERSE BUFFER 
905462 177600 “HORD WROCNT tps S COMPLEMENT OF WORD COUNT 
005464 177400 "WORD = FRMCNT 73°S COMPLEMENT OF FRAME COUNT 
005466 000076 "WORD RDREV READ REVERSE COMMAND 
005470 000207 RTS PC 

i SUBROUTINE TO SPACE FORWARD 1 RECORD 
142 005472 012765 177777 OOD00E FDSPC: MOV #-1 FCCRS) ;LOAD RECORD COUNT 
i43 005500 O12715 000031 MOV #SPCFUD+1, (RS) “LOAD COMMAND 
144 005504 904767 177522 JSR PC, WAITRDY :WAIT FOR READY 
145 006510 000207 RTS PC’ * RETURN 

147 ; SUBROUTINE TO WRITE & RECORD AND BACK SPACE OVER THE RECORD. 
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148 COSS12 CO47E7? 177702 WRT.BK: JSR PC WRITE sWRITE THE RECORD



EQS 
DRIVE SUBROUTINES 

pe TUG. -R_TMO2/TU16S DRIVE FUNCTION TIMER MACY11 27(1006) O9-DEC-76 10:45 FAGE 10-1 
TUGA.P11 O8-DEC-76 12:38 

1149 005516 O0S215 
1150 Q0SS20 004767 177506 
1151 O0SSe4 1024le 
11S2 00$S26 O12765 177777 
iiS3 005534 Q1e715 000033 
1154 Q05540 OO4767 177466 
1185S OCSS44 102402 
1156 O0S546 004767 177166 
1187 OO0SSSe 000207 
1158 
1189 
1160 
1161 
1162 
1163 
1164 
1165 
1166 QOSSS4 012365 9C0004 
1167 05560 012365 000002 
1168 005564 012365 O00006 
1169 005570 012315 
1170 6005572 000203 
1171 
1172 
1173 
1174 
1175 905574 016503 000030 
1176 QO05600 Q12701 001144 
1177 005604 000303 
1178 005606 006003 
1179 005610 006003 
1180 005612 006003 
1181 005614 006003 
1182 005616 O4e703 177760 
1183 OO0Sbee 052703 900260 
1184 005626 11C3e21 
1185 005630 016523 000030 
1186 905634 000303 
1187 005636 042703 177760 
1188 OCSé4e 052703 000260 
1189 QOOS646 110321 
1:90 005680 016503 000030 
1191 005654 006003 
1192 005656 006003 
1193 Q0S660 O06C03 
1194 005662 006003 
1195 005664 O42702 177760 
1196 005670 052703 000260 
1197 005674 110321 
1198 005676 016503 000030 
1199 005702 042703 177760 
1200 005706 052703 000260 
1201 005712 110321 
1e02 005714 105011 
leC3 005716 000004 001144 
1234 005722 000207 

000006 

INC CRS) :SET ‘GO’ BIT 
JSR PC, WAITRDY 
BVS es 
MOV 1. FCCRS) “LOAD RECORD COUNT 
MOV nSPCRE Vs (RS) LOAD COMMAND 
JSR PC, WAITRDY 
BVS 2$ 

1S: JSR PC, DELAY ;WAIT FOR TAPE MOTION TO STOP 
2s: RTS PC 

: SUBROUTINE T0 LOAD A COMMAND 
“CALL: JSR TMCMD 
: WORD Ba ADDRESS 
: “WORD WORD COUNT (2°S COMPLEMENT) 
: “WORD FRAME COUNT (2°S COMPLEMENT) 
: “WORD COMMAND 

TMCMD: MOV (R3)+, BACRS) “LOAD BUS ADDRESS 
RS) LOAD WORD COUNT 
R5) LOAD FRAME COUNT 
} LOAD COMMAND 

RTS R3 * RETURN 

;SUBROUTINE TO PRINT TU16 SERIAL NUMBER 
SR PC,SNPT 

SNPT: . MOV SN(RS) RB 
MOV NgvIGitS, Rl 
SWAB 
ROR R3 

ae 
ROR R3 ;GET FIRST DIGIT 
BIC #177760.R3 
BIS #260, R3 
MOVB  R3. (RI)+ 
MOV SNERS) ,R3 

R3 
BIC #177760,R3 
BIS #260,R3 
MOVB  R3. (R1)+ 
MOV SNURS). R3 

;FILL FIRST DIGIT 

;GET SECOND DIGIT 

ROR 
ROR R3 
ROR R3 
ROR R3 
BIC ize 7e0, R3 
BIS #260 
MOVB = R3 ane 
MOV SNIRS) .R3 
BIC $177760,R3 

:GET THIRD DIGIT 

A :GET FOURTH DIGIT 
LRB 

TYPE, ogi ts ; TYPE SERIAL NUMBER 
RTS PC ETURN , 

SEQ COSE



DZTUG-A_TMO2/TULES DRIVE FUNCTION TIMER 
OZTUGA Pll 

00S7e4 

005730 
00$734 
00S740 
005746 
005754 
005756 
005760 
005762 
00$770 
00S774 
006000 
006006 
006010 
006014 
006020 
006024 
006030 
006034 
006040 
OOE046 
0060S4 
006060 
006064 
006070 
006074 
006100 
006104 
006112 

006116 

006130 
006132 

O8-DEC-76 12:38 

012706 

013746 
013746 
012737 
022777 
001402 
000404 
O2ebeb 
012767 
012637 
012637 
022737 
001002 
004767 
105037 
105037 
105037 
105037 
10S067 
012737 
012737 
00S037 
ooo004 
000004 
O00004 
004767 
004767 
013737 
013705 

000261 
005715 
103903 
ooc0c4 
O00E75 
012737 

000600 

000006 
OO0004 
00S760 
177777 

000176 
ooo0004 
O00006 
000176 

174014 
001124 
O011e1 

013726 

09365C 

000004 
173024 

173010 

091000 

oogco4 
oCO006 

001010 

B0C504 

FOS 
MACY11 27(1006) QO9-DEC-76 10:45 PAGE 10-2 
ORIVE SUBROUTINES 

apg Tt PROGRAM INITIALIZATION 
INIT: #STKPTR, SP -SET STACK PTR 

SUSWR: MOV a6, -(SP) ;SAVE VECTORS 
MOV 3e4.-(SP) 
MOV #61$. 384 -SET UP FOR TIMEOUT 
CMP #-1, SHR “REFERENCE HARDWARE SWITCH REGISTER 
BEQ 60$ 
BR 62s 

61S: CMP (SP)+. (SP)+ s ADJUST STACK 
;POINT TO SOFTWARE SWITCH REG 60$: MOV aSwre&G, SWR 
RESTORE VECTORS be$: MOV (SP)+, a84 

MOV (SP) +’ dab 
CMP NSUREG, dHSUR 

JSR PC, CNTLU 
4S: CLRB aBPRGFLG ;CLEAR PROGRAM FLAG 

CLR8 J#ITCNT ;CLEAR ITERATION COUNT 
CLRB asTSTNUM “SET TEST # 0 
CLRB ss @WERFLG -CLEAR ERROR FLAG 
CLRB = ASFLG ?CLEAR ASK FLAG 
MOV #ERRVEC+2, JHERRVEC 
MOV #RTI JBERRVEC +2 sCHECK IF ’LP’ IS AVAILABLE 

2g: CLR a8 INBUF 
TYPE, CRLF 
TYPE} M.NAM :TYPE TITLE 
TYPE; I.REG “ASK USER TO TYPE CONT BASE ADRS 
JSR PC, . INPUT :GET USER INPUT 

4g: JSR PC’ CNVTAO :CONVERT ASCII TO OCTAL 
MOV J8OCTALO, a#TMBASE “SET NEW ADDRESS 

S$: MOV JeTMBASE RS 

sROUTINE TO CHECK IF CONTROLLER (RH11) IS AVAILAABLE 
SEC 3SET °C’ IN PSW . 
TST CRS) :BRANCH IF CONTROLLER AVAIL 
Bcc 65 
TYPE ,E.NCON 
BR INIT . _ . 

63: MOY #ERRTRP, SHERRVES :SET ERROR TRAP VECTOR 

SES c057



GQS 
OZ7US-A TMO2/TUL6J DRIVE FUNCTION TIMER MACY11 27(1008) O9-DEC-76 10:45 PAGE 10-3 
D27CGA.PL1 O8-DEC-76 12:38 PROGRAM INITIALIZATION SES ~OSe 

L246 “ROUTINE TO GET TOR DRIVES USER DESIRES TO TEST 
1247 006140 105037 001123 ORIVES: CLRB  a#ERFLG -CLEAR ERROR FLAG 
1248 006144 O12701 001154 MOV #ORVTBL RI ; MARK ALL ORIVES AS NCT 7C 
1249 006150 Ole700 000904 MOV #4, R0 BE TESTED. A 'O’ INDICATES 
i259 006154 Oo0S02! 1$: CLR (RL)+ >THAT A BRIVE IS NCT TG BE 
1251 206156 005300 DEC RO : TESTED 
1252 006160 001375 BNE 1$ 
1253 006162 SO0004 013444 TYPE, I.DRVS 
1254 OO6166 OO4767 175302 JSR PC. . INPUT ;GET USER INPUT 
1255 006172 012700 S0:264 MOV #TNBUF RO 
1256 006176 122719 OOdi0! CMPB #’7A, (RO) sAN ‘A’ SPECIFIES ALL 
1257 006202 001013 BNE 3$ ‘DRIVES TO BE TESTED 
1258 006204 110667 172714 MOVE SP, PRGFLG :SET FLAG TO IND ALL DRIVES 
1259 006210 012701 o01:S4 MOV sDRVTBL. R1 :MARK ALL DRIVES TO BE TESTED 
i260 O06e14 612700 O00004 MOV RO 7A ‘=1’ INDICATES THAT A DRIVE 
1e61 006220 012721 177777 2$: MOV a CRLD+ “IS TO BE TESTED 
1262 006224 005300 DEC RO 
1263 006226 001374 BNE 2s 
lees 006230 000417 BR CHKDRV :GO CHECK DRIVE AVAILABILITY 

1266 ; -GET USER SELECTED ORIVES AND MARK EACH ORIVE SELECTED TO BE TESTED 
1e67 006e32 122710 cooois 438: CMPB—s- CR, (RD) 
1268 006236 OO1414 BEQ CHKBRV 
1269 006240 121027 oD005+4 CMPB (RO), #’, sCHECK IF ’COMMA’ 
1270 006244 001001 BNE 4§ ae 
1271 O0062%% 105720 TSTB (RO)+ :STEP PTR PAST ‘COMMA 
te72 0062050 112001 4g: MOVB (RO}+,R1 
1273 O062S2 042701 177770 QIc #177770,R1 
1274 006256 112761 177777 901154 MOVE © #-1,DRVTBLARI) 
le7S O06264 O00240 NOP 
1676 006266 900761 BR 38 

1278 -ASCERTRIN THAT DRIVES (TMO2’S? SPECIFIEC ARE AVAILABLE 
1279 006270 ocosond AHKDRV: CLR RO A O7-1 INDICGTES THAT THE 
1280 006272 105760 coLis4 18: TSTB ODRVTBL(RO: IDRIVE IS NOT/IS TC BE TESTED 
1e81 006276 001005 BNE 3$ 
12982 006300 0O05200 2s: INC RO 
1283 006302 122700 o000!0 CMPB #8. RO 
1284 006306 001371 BNE 1§ 
128S 006310 o004e1 BR 4§ 

Ge Ge gue, Goole «= BE SBR oo urine # 4 Ly) iY j 

1282 006322 102366 BVC 2s “WT BIT SET INO TRATES NOT AVAIL 
1289 006324 o00004 013763 TYPE ,E.NDRV . 
1290 006330 116037 001132 C14Q15 MOVB’  DIGTAB(RO),d8E.NAY -SET DRIVE # IN MESSAGE 
1291 006336 oO00004 OL4015 TYPE ,E.NAVA ; 
1°92 006342 110637 601123 MOVE’ = SP, a8ERFLS -SET ‘ERROR’ FLAG 
i293 006346 105060 001154 CLR8  ORVTBL(RO) :MARK DRIVE UNAVAILABLE 
1294 CO06352 000752 BR 2s :CHECK NEXT DRIVE 
1295 906354 105737 001123 4g: STB  a@S#ERFLG :30 GET SLAVES IF NO ERROR 
129 006360 001403 BEG SLAVES 
1297 006362 195737 oOLle4 TSTB = ABPRGFLG ;ASK USER TO RETYPE DRIVES IF 
i298 O06366 O01664 BEQ DRIVES :*ALL’ NOT SPECIFIES 

1290 “ROUTINE TO GET SLAVES (TU1E'S) USER DESIRES TO TEST 
eGE270 308027 Colles SLATS: CLRE QBERFLG :CLEAR “ERRSR’ SLAG



HOS 
wclJG-A_TMO2/TI16J DRIVE FUNCTION TIMER MACY11 27(1006) O9-DEC-76 10:45 FAGE 10-4 
SZTLGS.P11 O8-DEC-76 12:38 PROGRAM INITIALIZATION SES 2059 

1302 006374 012701 001164 MOV #SLVTBL.R1 :MARK ALL SLAVES (64.) AS NCT 
1302 906400 012700 oo9040 MOV #32. .RO :TO BE TESTED.A O INDICATES THAT 
1304 OO6404 005021 13: CLR (R1)+ -@ ORIVE’S SLAVE IS NOT 70 BE 
130S 906406 095300 DEC RO : TESTED 
i2C6 006410 001375 BNE 1$ 
1307 O06412 005000 CLR RO >RO = ORIVE # FOR SLAVES 
1208 096414 012701 001164 MOV #SLVTBL,R1 “RI POINTS TO DRIVE’S SLAVE 
1309 O0642e0 105760 o01154 2$: TSTB = ORVTBL(RO} *IF DRIVE IS TO BE TESTED 
1310 006424 001007 BNE 4§ -GO TO 4$ OTHERWISE 
1311 O06426 062701 900012 33: ADD #8. .R1 *STEP SLAVE PTR TO NEXT DRIVE'S 
1312 O06432 005200 INC RO :SLAVES AND INCREMENT ORIVE # 
1313 006434 1202700 000010 CMPB «#8. , RO “CHECK ALL ORIVES 
1314 OO6440 001367 BNE 2$ “AND WHEN ALL DRIVES CHECKED 
i3is OO06442 O004S4 BR CHKSLV :GO CHECK SLAVE AVAILABILITY 

1317 006444 105737 O001124 4$: TSTB =: ASPRGFLG sBRANCH IF USEP SELECTED AL. 
1318 OO64SO OOlOeC BNE S$ : DRIVES 
1319 OO64S2 110067 172326 MOVB RO, ORVNUM :GET DRIVE # 
1320 QO6456 116037 001132 013525 MOV8 _DIGTAB(RO),a#I.ORY “PREPARE USER ACTION MESSAGE 
1321 006464 000094 013506 TYPE, I. sys 
13e2 006470 004767 175000 JSR INPUT GET USER INPUT 
1323 006474 012703 001264 MOV Wi NBUE R3 SET PTR TO USER INPUT 
1324 006500 122710 O00101 CMPB a8’ A, (RO) ;BRANCH IF USER DOES NOT WANT 
1325 O06504 OO1015 BNE 7§ :"ALL* SLAVES 
1326 006506 110637 001124 MOVE SP, 2#PRGFLG :SET ’ALL’ INDICATOR 
1327 006512 012701 OO1164 S$: MOV ¥SLVTBL,RI “MARK ALL SLAVES FOR ALL 
1328 006516 012700 oodd4o MOV tse. RO’ :DRIVES AS TO BE TESTED 
1329 006522 012721 177777 6S: MOV 1, (R1)+ 
1330 006526 005300 DEC Ro 
1331 006530 001374 BNE b$ 
1332 006532 105737 001124 TSTB J#PRGFLG :BRANCH IF ALL WAS SELECTED 
1333 006536 O01016 BNE CHKSLV 

1335 006540 122713 oO0001S 7$: CMPB ss &#CR, (RB) :GET USER SELECTED SLAVES FOR 
1336 006544 0061730 BEQ 33 : DRIVE . 
1337 006546 121327 onco0s4 CMPB CCR) &", :STEP PTR PAST *COMMA’ 
1338 006552 001001 BNE 8$ 
1339 O065S4 105723 TSTB ss (RB) + 7 
1340 o06556 112304 gS: MOVB = (R3)+,R4 :AND MARK SELECED SLAVE 
1341 006560 042704 177779 BIC #177770,R4 -AS TO BE TESTED 
1342 006564 060104 ADD R1.RY 
1343 006566 112714 17777 FOVB  a-1, (RY) 
1344 006572 o0076e2 BR 7 

1346 -ASCERTAIN THAT SLAVES (TU16'S) SELECTED ARE AVAILABLE 
1347 006574 ooOs000 EHKSLV: CLR RO :RO WILL CONTAIN THE DRIVE 8 
1348 006576 005001 CLR Ri AND Ri THE SLAVE s 
1349 606600 012702 001164 MOV #SLVTBL, Re CET PTR TO SLAVE TABLE 
1350 006604 105760 001154 18: TSTB. = ORVTBL(RO) “BRANCH IF DRIVE SELECTED 
1351 006610 001007 BNE 3$ >8 AVAILABLE FOR TES” 
1352 OO06bl12 O0S200 28: INC RO “INCREMENT DRIVE # 
1353 006614 O62702 o00010 ADD #8. .R2 *STEP SLAVE PTR TO NEXT DRIVE'S 
1354 O066e0 O22700 cooo!c CMP #8. 5 RO “SLAVES. BRANCH TO 1$ IF NCT ALL 
1355 906524 001367 BNE 13 -DRIVES CHECKED OTHERWISE EXI* 
1356 CCtbe& 000434 BR ?



JZTUG-A_TMO2“TULEJ DRIVE FUNCTION TIMER MACY11 27(1006) 
CZ” UGA.PLL 

006630 

OCBEY46 
006650 

006652 

006710 

abe? ie 
006720 
006724 
006726 
006732 
006734 

006742 
O07 46 
0C&7Se 
006760 

006764 
95€770 

O8-DEC-76 12:38 

ocsoo1 

001371 
000760 

110037 
110137 
004737 
102363 
116037 
116137 
000004 
110637 

Aba? 
105737 
001403 
105737 
OC1S1& 
012737 

105037 
105037 
012737 
105037 

113709 
1237C1 

000010 

001123 

001124 

002650 

001904 
001905 
001164 
001125 

090i 004 
0013905 

000004 

001606 

T05 
QO9-DEC-76 10:45 FAGE 

PROGRAM INITIALIZATION 

3$: 
4g: 

S$: 

6$: 

7$: 

1008: 

19-5 

:SET SLAVE #0 . 
‘BRANCH IF DRIVE'S SLAVE IS SEL- 
SECTED FOR TEST 
INCREMENT SLAVE _# 
:STEP PTR TO NEXT SLAVE 
G0 TO 4§ IF ALL SLAVES CT 
:CH HE CKED 
OTHERWISE GO TO 2% ABCVE 

;PASS ORIVE & SLAVE 8 

ime CHECK _IF AVAILABLE 
BIT SET ON RETURN INO- 

i ICATES. ERROR. PREPARE ERROR 

;SET ERROR INDICATOR 
:CLEAR SLAVE TABLE ENTRY 
-GET NEXT SLAVE 

;BRANCH IF NC ERROR 

BRANCH IF NOT ’ALL’ 
;ASK USER TO RETYPE SLAVES 

; SCAN DINE BND SLAVE TABLE FOR ORIVE/’SLAVE COMBINATION TO TEST 

BEGIN: 

CLR 1 
TSTB sR) 
BNE 6S 
INC RI 
INC Ro 
CMP #8. RL 
BNE 4g 
BR 2s 

MOVB RO, a#DRVNUM 
MOVB RI. J#SLVNUM 
JSR PC’ J¥SLVAVA 
BVC c§ 
MOVG § DIGTAB(RO),asE.ORV 
MOVB __DIGTAB(RI) ase. NAVA 
TYPE ,E.NSLV 
MOVE SP. a#ERELG 
CLRB (Re) 
BR 

TSTB = AKERFLG 
EQ 100% 

TSTB = JBPRGFLG 
BEG SLAVES 
MOV #ERRTRP, OBERRVEC 

J#ORVNUM 
CLRB = J#SLVNUM 
MOV #SLVTBL, J#SLVPTR 
CLRB JSUNTFND 

MOVB asDRVNUM, RO 
MOVB JRSLYNUM, RI 

;SET DRIVE AND SLAVE # C0 

:SET PTR TO SLAVE TABLE 
;CLEAR “UNIT FOUND’ IND. 

:gET DRIVE # 
:ANC SLAVE & 

SEG ~O6C



JQ5 
DETUG-A_TMO2/TU1EJ DRIVE EoNGTION TIMER MACY11 27(1006) O9-DEC-76 10:45 FAGE l2 
ce tueh. Pll O8-DEC-76 | PROGRAM INITIALIZATION SEG O06: 

1394 006774 013702 001006 MOV ARSLVPTR, Re :GET SLAVE PTR 
$395 007000 105760 021154 1$: TSTB ORVTBL RO) ;BRANCH IF DRIVE AVAIL TO TEST 
1396 007004 001011 BNE 3$ 
1397 007006 9Q0S001 CLR Ri ;CLEAR SLAVE & 
i398 007010 O6e702 000010 ADD #8. ,Re “AND STEP PTR TO NEXT DRIVE’S 
1333 007014 005200 es: INC RO SLAVES AND INCREMENT GRIVE # 
1400 007016 Qee700 O0001C CMP #8. ,RO sEXIT TEST IF ALL DRIVES 
1401 Q070ee 901366 BNE 1$ ;CHECKED OTHERWISE CONTINUE 
ge 007024 000137 Qle732 JMP a #END SCAN FOR NEXT "UNIT? 

1404 907030 105712 3$: TSTB (Re) ;BRANCH IF SLAVE ON DRIVE IS 
1405 007032 001007 BNE 4§ “AVAILABLE THERWISE STEP 
1406 007034 905202 INC Re :PTR TO_NEXT stave 
140? 007036 005201 INC Ri “INCREMENT SLAVE # 
1408 007040 1ee701 000010 CMPB #8. ,R1 “UNTIL ALL SLAVES CHECKED 
1409 007044 001371 BNE 3$ WHEN ALL SLAVES CHECKED 
1419 0070468 005001 CLR R1 SET SLAVE #9 
tuts 007950 000761 BR es AND CONTINUE SCAN 

1413 9070S 110637 O01125 4$: MOVB SP, daUNTFND sINDICATE THAT A ‘UNIT’ TS FOUN 
i814 007056 119037 901004 MOV8 RO, a sORVNUM 3SE” DRIVE 3



DZTUG-A TMO2/TULEJ ORIVE FUNCTION TIMER MACY11 27(1006) 
OZTUGA.P11 

007062 
007066 

007072 
007076 
007100 

007106 
007112 
007116 
007122 
007126 
007132 
007134 
007140 
007142 
007 146 

007150 
007154 
007160 
007164 
007170 
007174 
007176 
007202 
007204 
007210 

007210 

007332 

O8-DEC-76 12:38 

110137 
010237 

10S737 
001044 
112767 

105037 
090004 
CC¥767 
012703 
122713 
001406 
122713 
001354 
111337 
000420 

105037 
ococo4 
004767 
012703 
122713 
00140S 
122713 
001362 
111337 

052737 

000137 

001005 
001006 

001130 

000001 

001124 
013565 
174352 
001264 
000060 

000061 

001124 

001127 
013626 
174310 
001264 
000060 

000061 

001127 

000100 
014346 
001132 
00113¢e 
000071 
010000 

000067 
01446) 
176302 
014562 
007336 

000006 

o000le 
004444 
001124 

012764 

172022 

177560 

014526 
014540 
014543 
o000eé 

014S43 

001002 

cs: 

6$: 

7$: 

TYPHOR: 

1§: 

KQ5 
O9-DEC-76 10:45 FAGE 16 

PROGRAM INITIALIZATION SEG C062 

MOVB =—-R1, a#SLVNUM -SET SLAVE 8 
MOV Re’ deSLVPTR :SAVE SLAVE PTR 

TSTB = ABASFLG 
BNE 7$ 
MOVB #1, ASFLG 

CLRB  _a#PRGFLG “CLEAR PROGRAM INDICATOR 
TYPE, I. SKEM “ASK USER IF HE WANTS TO RUN SKEW TESTS 
JSR INPUT “GET USER INPUT 
MOV BUF R3 GET REPLY 
CMPB #0, (R43) “BRANCH IF ’NO’ (0) 
BEQ 6$ 
CMPB «#11, (3) CHECK IF ’YES’ (1) 
BNE S$ “NEITHER SO_ASK AGAIN 
MOVB  (R3),a"PRGFLG ;SET INDICATOR 
BR 7§ 

CLRB GUNRZFLG i CLEAR NRZ rENRICATOR 
TYPE, I.NRZ K USeR RIVE ‘NRZ° ONLY 
JSR PC. INPUT eT USER INPUT 
MOV #INBUF ,R3 “GET REPLY 
CMPB #0, (RQ) BRANCH IF ’NO’ (0) 
BEQ 7$ 
CMPB #1, (RQ) “CHECK IF ’YES’ (1) 
BNE b$ ASK AGAIN IF NEITHER 
MOVB (R3),94NRZFLG ;SET INDICATOR 

BIS #100, 08TKS -SET KEYBOARD IE BIT 
TYPE,L.HORI 
MOVE’ DIGTAB(RO),a#l.ORV -SET DRIVE 8 
MOVE DIGTAB(RL) da#L.SLV AND SLAVE # 
MOVB #9. aL. CHAN “GET SLAVES CHANNEL TYPE 
BIT iCH?" OTCRS) 
BEQ 1$ 
MOVE #°7, aL. CHAN »SET 7 CHANNEL 
TYPE ,L.HOR?’ 
JSR PC SNPT -GO PRINT SERIAL NUMBER 
TYPE,L.HORS 
OV aTSTOO1, , 24SCPADR SET *SCOPE’ ADDRESS FOR FIRST TEST 

R00 eA RO CONTAINS ADDRESS OF FC REG 

ADD #05,R :R1 CONTAINS ADDRESS OF DS RES 
MOV TP PMER, RS :SET JUMP ADDRESS TO TIMER 
TSTB @sPRGFLG -BRANCH IF NOT SKEW TESTS 
BEQ TSTOO1 
JMP aNSKEWTST



LOS 
OZTUG-A_TMO2/TULEJ DRIVE FUNCTION TIMER MACY11 27(1006) O9-DEC-76 
OZTUGA.P11 O8-DEC-76 12:38 START OF TESTS 

10:4S PAGE 16-1 

1469 .SBTTL ek OF TESTS 
14? TEST 991 - WRIT M BOT 
1471 TH s Test Witt FRC Tee ACCELERATION DELAY REGUIRED TO 
1472 “MOVE THE TAPE APPROXIMATELY SEVEN (7) INCHES FORWARD 

ere :FROM DEAD STOP BEFORE STARTING TO TRANSFER DATA. 

1475 -THIS TEST MEASURES TIME FROM ’GO’=1 TO ’ACCL’=0. 
1476 007336 112737 o00001 oSile2e STOO: NOVE al, aeTSTNUM SET T Test : cRON TIMER 

tien Booked BASSES 992829 JSR ni REWIND ra RE ERA 

3 ES WUE aot es Be re 4 
tag Beo3e8 BRSeS {5808 fog BK WAL TE Ho eR THER aN 
1481 007366 o0S21S INC RS) ‘CET C0! BIT 

1483 007370 o0S765 ocn0032 1S: TST TC(RS 3 sBRANCH WHEN ’ACCL’=0 
1484 007374 100002 BPL 2$ 
1485 007376 000163 OC4444 JMP TIMER(R3) :GO TC TIMER & RETJRN VIA R2 

1487 007402 004767 175624 2s: JSR PC WAITRDY sWAIT FOR COMMAND TO FINISH 
1488 007408 102403 BVS 99¢ -BRANCH IF ERROR 
1489 007410 004767 175066 JSR PC TIMOK "GO CHECK TIME 
"490 007414 QOO4O1 BR 100$ 
1491 OO7416 104400 99$: HLT 
1332 007420 104c00 100$: SCOPE 

14a4q ; TEST O02 - WRITE START 
1495 “THIS TST MEASURES TIME FROM ’GO'=1 10 ‘ACCL’=0. 
1496 OO74e2 112737 o00002 o01122 f{STO02: MOVE #2,a4#TSTNUM -SET TEST # 2 
1497 007430 004767 175764 JSR PC’ WRITE : INITIATE WRITE COMMAND 
1498 007434 012702 O07446 MOV #1$. Re *SET RETURN PC FROM TIMER 
1499 007440 904767 174710 JSR PC TIMON 
1500 007444 05215 INC (95) :SET °GO’ BIT 

1502 007446 00S765 000032 1S: TST TC(RS) :BRANCH WHEN ‘ACCL‘'=0 
1503 0074Se 100002 BPL 25 
1504 007454 000163 co4444 IMP TIMER(R3) :GO TO TIMER & RETURN VIA R2 

1506 007460 004767 175546 2g: JSR PC, WAITRDY -WAIT FOR READY 
1507 OO7464 102403 BYS 99$ “BRANCH IF ERR 
1508 007466 004767 175010 JSR Pe TIMOK :6G CHECK TIME OR CORDED 
1509 007472 OOC4O! BR 1008 -EXIT VIA SCOPE 

1511 007474 104400 993: HLT :REPORT ERROR 
Be 007476 104900 . i00$: SCOPE 

1514 :TEST O03- WRITE SHUTDOWN 
15iS “THIS TEST MEASURES TIME FROM ‘FC REG'=0 TO ’SWON’=1. 
1516 007500 112737 o00003 O01122 {STO03: MOVB %3,asTSTNUM -SET TEST#3 
1517 007506 004767 175706 ISR PC’ WRITE ‘INITIATE WRITE COMMAND 
1518 O07S1e O0se15 INC (RS) ;SET ’GO’ BIT 
1520 007514 005710 1S: TST (RO) sBRANCH WHEN WRITING FINISHED 
1521 007516 OO1404 BEG 23 
1522 007620 032711 #0000 BIT ERR, (RL) :MONITOR ERROR BIT 
1623 097524 001017 BNE 99S 

SEG COb2



OZTUG-A TMO2/TULES DRIVE FUNCTION TIMER MACY11 27(1006) 
CZTLGA. START OF TESTS Pil 

007526 

007530 
007530 
007534 
007536 
007542 
007544 

007550 
007554 
007556 
007562 
007564 
007566 

007570 
007576 
007662 

007604 

007616 

007620 
007624 
007626 
007632 
007634 

007636 

007652 

007656 

007670 

007672 
007674 

007676 
007704 
007710 
007712 
007716: 

O8-DEC-76 12:38 

000772 

004767 
010702 
032711 
001002 
000163 

004767 
102403 
004767 
000401 
104400 
1040C0 

112737 
004767 
d0Seis 

005710 
GO1404 
032711 
0010¢% 
000772 
032711 

000771 

004767 
010702 
032711 
001402 
006163 

304767 
102403 
904767 
000401 

104400 
104000 

112737 
004767 
102422 
004767 
012702 

174620 

000020 

CO4444 

175456 

174720 

occoo4 
175616 

040000 

000020 

040000 

174512 

000020 

OO4444 

175350 

174612 

oococs 
175426 

175520 
007730 

es: 

3$: 

4g: 

99$: 
1008: 

;TEST OO4 - WRITE SETTLEDOWN 

BR 

T 

SCOPE 

MOS 
O9-DEC-76 10:45 FAGE 16-2 

1$ 

PC, TIMON 
PC’ Re 
ASOUN, (RL) 

TIMER(R3) 

BGA hAlTRDY 
99 
PC TIMOK 
100$ 

; TURN TIMER ON 
"LOAD RETURN PC FROM TIMER 
: BRANCH WHEN DS <SDWN> SETS 

;GO TO TIMER & RETURN VIA Re 

;WAIT FOR READY 

;GO CHECK TIME RECORDED 

;REPORT ERROR 

-THIS TEST MEASURES TIME FROM *SWON’=1 TO ‘SWON’=0. 
001122 

1$: 

es: 

3s: 

cs: 

995: 
100$: 

+STOO4: MOVB 
ISR 
INC 

#4, d8TSTNUM 
PC’ WRITE 
(RS) 

(RO) 
25 
#ERR, (RL) 
995 
is 

#SOWN, (RL) 
33 
¥ERR, (RI) 
995 
2g 

PC, TIMON 
Re 

WSOUN, (RL) 
cs 
TIMER(R3) 

PC ,HAITRDY 
9g 
PC. TIMOK 
100% 

;TEST 005 - READ FROM BOT 
“THIS TEST MEASURES TIME FROM ’GO‘=1 TO 

4S, d#TSTNUM 001122 TSTOOS: MOVB 
JSR 
BVS 
JSR 
MOV 

PC’ . REWIND 
99¢ 
PC REAL 
wi¢ Re 

;SET ’GO° BIT 

;BRANCH WHEN WRITING FINISHED 

:;CHECK ERROR BIT 

WAIT FOR ASSERTION OF ‘SDWN’ 

MONITOR ERROR BIT 

; TURN TIMER ON 
:SET RETURN PC FROM TIMER 
: BRANCH WHEN SWON CLEARS 

;GO TO TIMER & RETURN VIA R2 

;WAIT FOR READY 

*ACCL’=0. 
;SET TEST #5 
REWIND SLAVE 
“BRANCH IF ERROR ON REWIND 

:SET RETURN PC FROM TIMER
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DZTUGA.P O8-DEC-76 

Lk
 

aum
el 

sea
l 

see
d 

cua
l 

se
l 

sen
d 

tun
el 

el
l 

oo
l 

on
l 

od
 

M
O
M
 
M
O
M
K
O
O
M
O
N
O
M
 

C
O
T
 

em
 
0 

bs
 

0 
b
b
 

pe
 
b
e
 

—
-
O
D
O
N
M
W
M
N
E
W
U
-
-
O
 

ll 

007722 
007726 

007730 
007734 
007736 

007742 
00774 
00775 
007754 

007756 
007760 

007762 

010034 
010040 

010042 
01004 

004767 
005215 

005765 
10000e 
000163 

004767 
1Be30 
0476 

000401 

104400 
104000 

005215 

005765 
100002 
000163 

004767 
102403 
004767 
000401 

104400 
104000 

112737 
004767 
102430 
004767 
005215 

022710 
001404 
632711 
001017 
000771 

004767 
010702 
032711 
001002 

12:38 

174426 

000032 

oo4444 

175264 

174526 

OCO006 
175516 

175434 
010014 
174342 

000032 

oo4444 

175200 

174442 

000007 
175432 

175356 

000460 

040050 

174242 

000020 

001122 

001122 

START OF TESTS 

JSR 
INC 

1$: TST 
BPL 
JMP 

es: JSR 

1S 
BR 

993: HLT 
100$: SCOPE 

Tite Feer wEaeURES TIME FROM ‘cO’=1 TO 
jini MOVB 

1$: TST 

2S: JSR 

Q4§: HLT 
100$: SCOPE 

NOS 
O9-DEC-76 10:4S FAGE 16-3 

PC, TIMON 
(RS) 

TC(RS) 
es 
TIMER(R3) 

PC, WAITRDY 

Pe TIMOK 
100$ 

#6, 8TSTNUM 
PC WRT. BK 
99 
PC, READ 
81$.Re 
PC TIMON 
(RS) 

TC(RS) 
2s 
TIMER(R3) 

PC ATTRDY 
99 
PC TIMOK 
10h$ 

;TEST 007 - READ SHUTDOWN 
“THIS TEST MEASURES TIME FROM ‘FC REG FRET counts TO ’SWDN'=1. 
tsT007: MOVB 

1$: CMP 

es: 

#7, J¥TSTNUM 
PC WRT. BK 
99 
PC, READ 
(RS) 

8-FRMCNT, (RO) 
2g 
#ERR, (RL) 
995 
1$ 

PC, TIMON 
PC’ Re 
wsbh, (RL? 

; TURN TIMER ON 
SET ‘GO’ BIT 

;BRANCH WHEN ’ACCL’ RESETS 

;GO TO TIMER & RETURN VIA R2 

jHATT FOR READY 
;BRANCH IF ERROR 
;CHECK RECORDED TIME 

*ACCL’ =0. 
;SET TEST #6 
WRITE A RECORD & BACK SPACE 

iET RETURN PC FROM TIMER 
; TURN TIMER ON 
:SET 'GO’ BIT 

;BRANCH WHEN ’ACCL* RESETS 

;GO TO TIMER & RETURN VIA Re 

WRITE A RECORD & BACK SPACE 
:BRANCH IF ERROR 

;SET ’GO’ BIT 

;WAIT FOR FRAME COUNT TO 
t= # OF FRAMES WRITTEN 
;MONITOR ERROR BIT 

; TURN TIMER ON 
:SET RETURN PC FROM TIMER 
sBOQNCH WHEN SOWN SETS 

SEG COS



BO6 ; 
DZTUG-A_TMe/TULES DRIVE FUNCTION TIMER MACY11 27(1006) O9-DEC-76 10:45 PAGE 16-4 
OZTUGA.P11 O8-DEC-76 12:38 START OF TESTS SEG CObE 

1638 010122 000163 oco4HeYy JMP TIMER(R3) :GO TO TIMER & RETURN VIA Re 

1634 010126 004767 175100 3$: JSR PC WAITRDY 
1635 010132 102403 BYS 99$ 
i635 010134 004767 174342 JSR PC. TIMOK 
1b3? 010140 00401 BR 100$ 

1639 O10142 104400 99$: HLT REPORT ERROR 
1640 010144 04000 100$: SCOPE 

1642 :TEST 010 - READ SETTLEDOWN 
1643 “THIS TEST MEASURES TIME FROM ’SWDN'=1 TO ‘SWON’=0. 
1644 Q10146 112737 000010 001122 {STOlO: MOVB #10, a8TSTNUM -SET TEST #19 
1645 ClOI1SY 012702 0:023e MOV 84S" Re -SET RETURN PC FROM TIMER 
1646 0610160 O04767 175326 JSR PC WRT. BK WRITE A RECORD & BACK SPACE 
1647 010164 102436 BVS 99$ 
1648 OlOL6& GO4767 175244 JSR PC. READ 
1649 010172 ooseis INC (RS) “SET ’GO’ BIT 

1651 010174 105711 1S: TSTB —s CR) sWAIT FOR READY 
1652 010176 100404 BMI 25 “BRANCH WHEN SET 
1653 010200 032711 o4oocO IT #ERR, (RL) CHECK ERROR BIT 
1654 O:0204 01026 BNE 995 
i655 010206 000772 BR i$ 

1657 010210 032711 oD0020 2$: BIT SSDWN, (RL) ;WAIT FOR ASSERTION OF “SDWN’ 
1658 010014 OO1004 BNE 3$ 
1659 010216 032711 o4o000 BIT #ERR, (RI) sMONITOR ERROR BIT 
1660 010222 o01017 BNE 99S 
1661 O102e4% 000771 BR 
1662 
1663 010226 3S: 
(1) 010226 004767 174122 JSR PC, TIMON TURN TIMER ON 

1664 010232 032765 O00020 ocosole 4$: BIT #SOWN, DS(RS) WAIT FOR NEGATION OF SDWN 
1665 010040 01402 BEG c§ 
1666 010242 o00163 oc4H44 IMP TIMER(R3) :GO TO TIMER 8 RETURN VIA R2 

1668 010246 004767 174760 S$: JSR PC, WAITRDY 
1669 010252 102403 BVS 99 
1670 010254 004767 174222 ISR PC’ TIMOK 
1671 010260 ooo401 BR 100$ 

1672 010262 104400 99$: HLT 
1674 010264 104009 100$: SCOPE 
1675: 
1676 
1677 -TEST OLI-READ REVERSE START 
1678 “THIS TEST MEASURES TIME FROM ‘GO’=1 TO ‘ACCL’=0. 
1679 010266 112737 000011 001122 tSTOlL: MOVB #11,a8TSTNUM 
1680 010274 O12702 010332 MOV #1$ >Re -SET RETURN PC FROM TIMER 
1681 010300 O04767 175114 JSR PC WRITE “WRITE A RECORD 
1682 010304 005215 INC (RS) “SET ‘GO’ BIT 
1683 010306 004767 174720 JSR PC WAITRDY 
1684 010312 102422 BVS 99$ _ 
1685 010314 OO47E7 174420 ISR PC, DELAY ;WAIT FOR TAPE MOTION TO STOP 
1686 010320 OO4767 175130 JSR PC; REVRD
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1687 010324 004767 i74024 JSR PC, TIMON : TURN TIMER ON 
1698 810330 ddS215 INC (RS) :SET 'GO’ BIT 

1690 010332 005765 000032 18: TS? TC(RS) ;BRANCH WHEN ’ACCL’ = 0 
ig91 010336 100002 PL 2$ 
1b9¢ 010340 000163 oo4444 MP TIMER(R3) -GO TO TIMER & RETURN VIA R2 

1654 10344 004767 174662 25: JSR PC ,WAITRDY BRANCH IF ERROR 

iBée Bt 328 Apes 174124 Ree ed TIMOK , 
1697 010356 o00401 BR 1008 R 

1699 010360 104400 99S: HLT 
1700 010362 104000 i00$: SCOPE 

1702 -TEST O12-READ REVERSE SHUTDOWN 
1703 ‘THIS TEST MEASURES TIME FROM FC REG’ = FRAME COUNT TO ’SDWN’=1. 
1704 010364 112737 OC9012 oO1122 tSTOle: MOVB  #12,a8TSTNUM 
1705S 010372 Ole702 o1044e MOV #33. Re «SET RETURN PC FROM TIMER 
1706 010376 OO4767 175016 JSR PC WRITE WRITE A RECORD 
1707 010402 005215 INC (RS) >SET °GO’ BIT 
1708 O10404 004767 174622 JSR PC WAITRDY 
1709 O10410 1020427 BVS 99¢ 
1710 O10412 004767 175036 ISR P¢ REVRD 
i712 O10416 OOse1s INC (RS) ;SET ’GO’ BIT 

4 

1713 010420 22710 ocO4OD 13: CMP #-FRMCNT, (RO) -BRANCH WHEN FRAME COUNT 
1714 910424 01404 BEQ 2s := &# OF RECORD WRITTEN 
1715 010426 332711 o40000 BIT #ERR, (RL) :MONITOR ERROR BIT IN 'DS* REG 
1716 oO1943e OO1016 BNE 99$ 
1717 610434 000771 BR 1$ 

1719 010436 2s: 
(1) 010436 004767 173712 JSR PC, TIMON -TURN TIMER ON 

1720 oO1c442 322711 oD0020 38: BIT 8SOWN, (RL) “BRANCH WHEN SDWN SETS 
1721 10446 O61002 BNE 4§ 
172 O104SO OOO163 oo4444 IMP TIMER(R3) :GO TO TIMER & RETURN VIA R2 

1724 O104S4 004767 174552 ug: JSR PC, WAITRDY :WAIT FOR READY 
1725 O10460 102403 BYS 994 
1726 010462 004767 174014 JSR PC TIMOK 
17e? 010466 O00401 BR 100$ 

1729 010470 104400 99$: HLT 
1730 010472 10400 100$: SCOPE 

1732 : TEST O13-READ REVERSE SETTLEDOWN 
£733 “THIS TEST MEASURES TIME FROM ‘SOWN’=1 TO ‘SDWN’=0. 
1734 010474 112737 000013 001122 ‘{STO13: MOVB #13, a8TSTNUM 
1735 610502 Ole7fe o10566 MOV #4$' Re sSET RETURN PC FROM TIMER 
1736 010506 004767 174706 JSR PC WRITE ‘WRITE A RECORD 
173? 019512 005215 INC (RS) ' “SET 'GO’ BIT 
1738 010514 004767 174S12 JSR PC WAITRDY 
1739 010520 102435 BYS 99¢ 
1740 010522 OO4767 174726 JSR PC REVRD 
174i O10S26 oos2is INC Ro) :SET ‘GC’ BIT
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1742 
1743 010530 105711 1S: TSTB. ss (RL) “BRANCH WHEN 
1744 010532 100404 BMI 3 *READY SETS 
1745 010534 032711 o40000 SIT ERR, (RL) 
i745 O10540 001025 BNE 99$ 
1747 010542 900772 BR is 

1749 O10S44 032711 oD0020 23: BIT #SDWN, (R1) 
1750 010550 001004 BNE 3$ 
1751 O105S2 032711 o40000 BIT #ERR, (RL) 
1752 010556 001016 BNE 995 
1753 010560 000771 BR 2s 

1755 010S62 38: 
(1) O10562 004767 173566 JSR PC, TIMON TURN TIMER ON 

1756 010566 032711 000029 4g: BIT #SDWN, (R1) ‘BRANCH WHEN SWON = 0 
1757 010572 O0140e BEQ S$ 
1758 010574 O00:63 oOf4444 JMP TIMER(R3) :GO TO TIMER & RETURN VIA Re 

1760 010600 904767 174426 S$: JSR PC WAITRDY -WAIT FOR READY 
1761 010604 102403 BVS 99 
1762 O10806 004767 173679 JSR PC TIMOK 
1763 O0i0612 ooo40l BR 100s 

176S 010614 104400 99$: HLT 
1766 010616 104000 . 100$: SCOPE 
4 

1768 “REWIND DRIVE 
1769 010620 A: 
(1) O10620 004767 174512 JSR PC, .REWIND sREWIND SLAVE 
(1) 010624 102401 BVS 99$ BRANCH IF ERROR ON REWIND 

1770 Ol06e6 102002 BYC 100 
1771 010630 104400 99$: HLT 
1772 010632 000772 BR A 
1773 010634 1008: 

1775 s TEST OLY-TURN AROUND DELAY (FORWARD-REVERSE ) 
1776 “THIS TEST MEASURES TIME FROM ’GO'=1 (READ REVERSE) TO ‘ACCL‘=0 
1777 010634 112737 900014 001122 TSTO14: MOVB aly, aaTSTNUM 
1778 010642 Ole702 010674 ; MOV €’Re sSET RETURN PC FROM TIMER 
1779 O1064%6 004767 174546 JSR Ba ORITE WRITE A RECORD 
1780 O106S2 005215 INC (RS) :SET °GO’ BIT 
1781 O10654 004767 174352 JSR pe WAITRDY 
1782 010660 102420 BVS 99$ 

1784 010662 004767 174566 18: JSR PC, REVRD :READ THE RECORD (REVERSE) 
1785 Gl0666 004767 173462 JSR PC’ TIMON :TURN TIMER ON 
1786 010672 005215 INC (RS) ;SET °GO’ BIT 

1788 010674 oO0S765 o00032 2s: TST TC(RS) :WAIT FOR 'ACCL’ = 0 
1788 010700 100002 BPL 3$ 
1730 010702 000163 oo4444 IMP TIMER(R3) :GO TO TIMER 8 RETURN VIA R2 

1792 010706 004767 174320 38: JSR PC. WAITRDY 
1793 010712 102403 BVS 993 
i794 C10714 OO4767 173562 ISR PC, TIMOK
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1795 010720 o0o401 BR 100$ 

1797 010722 104400 99$: HLT 
1738 o1o7e4 104000 i00$: SCOPE 
af 

180C -TEST O1S- TURN AROUND DELAY (REVERSE - FORWARD) 
1801 “THIS TEST MEASURES TIME FROM ‘GO’=1 (READ) TO ’ACCL’=0. 
1802 010726 112737 000015 oOOlie2 ftsTOls: Move #15, as8TSTNUN 
1803 010734 012702 011002 MOV #23 Re sSET RETURN PC FROM TIMER 
1804 O10740 004767 174454 JSR PC, WRITE sHRITE - B. RECORD 
180S 010744 @0S2iS INC (RS) SET BIT 
1806 010746 004767 174260 JSR PC WAITRDY ‘WAIT eR READY 
1807 O107S2 102426 BVS 99$ 
1808 010754 004767 174474 JSR PC. REVRD “READ A RECORD IN THE 
1809 010760 005215 INC (RS) :SET 'GO’ BIT 

1811 010762 004767 174244 JSR PC, WAITRDY 
1812 010766 102420 BS 99$ 

gta 1 770 OO4767 174442 13: JSR PC, READ “READ RECORD FORWARD 
1815 610774 604767 173354 JSR PC’ TIMON TURN TIMER ON 
1816 011000 005215 INC (RS) “SET ’GO’ BIT 

1818 O11002 005765 o9003e 2S: TST TC(RS) WAIT FOR ’ACCL’ = 9 
1819 O1:006 100002 BPL 3 
1820 011010 O00163 coyw444 IMP TIMER(R3) :GO TG TIMER & RETURN VIA Re 

i822 011014 004767 174212 3S: JSR PC. WAITRDY 
1823 011020 10e403 BVS 99¢ 
1824 011022 004767 173454 ISR PC. TIMOK 
1825 011026 oo040! BR 1003 

1827 011030 104400 99$: HLT 
1828 011032 104000 100$:  SCUPE 

1830 -TEST O16-GHP SIZE (STOP HALF) 
1831 O11034 112737 OO09!6 901122 {TSTOl6: MOVB  #16,a8TSTNUM 
1832 911042 Ole702 011100 MOV #1$.Re SET RETURN PC FROM TIMER 
1833 011046 QO4767 174346 JSR PC LRITE ‘WRITE A RECORD 
1834 O110S2 o0Se215 INC (RS) -SET GO’ BIT 
1835 011054 004767 174152 JSR PC WAITRDY 
1836 O11060 1020421 BVS 99$ 
1837 O11062 OON7E? 173652 ISR PC, DELA’’ :DELAY 350 MS 
1838 O11066 OO4767 174362 JSR PC’ REVRL READ REVERSE RECORD 
1839 011072 OQO47E7 173256 JSR PC’ TIMON “TURN TIMER ON 
1840 011076 o0s2is INC (RS) -SET ‘GO’ BIT 

1g4e 011190 905719 13: TST (RO) sWAIT FOR FRAME COUNT > C 

1g44 Bt TBS BBATe oo4444 i FF MER(RO) :GO TO TIMER & RETURN VIA R82 

1846 011110 004767 174116 25: ISR PC, WAITRDY sWAIT FOR READY BIT 7S SET 
1647 011114 10°40 By 993 . 
1848 Ol1:16 604767 173360 3S PC, TIMOK “CHECK TIME 
1849 Olil22 coo4o! BR 100$
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1851 O1l1e4% 104400 99$: HLT 
185¢ Clilee 104000 100$: SCOPE 

1854 -TEST 017-GAP SIZE (START HALF) 
i955 011130 112737 000017 901122 tST017: MoVvB #17, QNTSTNUM 
1856 O11136 012792 011210 MOV -SET RETURN PC FROM TIMER 
1857 O:1142 004767 174252 JSR Hy aR ere ‘WRITE W RECORD 
1858 011146 005215 INC (RS) “SET GO’ BIT 
1859 011150 004767 174056 JSR pe WAITRDY :WAIT FOR READY 
1860 011154 102427 Bvs = =—«994 . 
1861 O11156 004767 174272 JSR PC REVRD ;READ REVERSE THE RECCRO 
1862 O11162 o0Se1S INC <RS) *SET GO’ BIT 
1863 011164 004767 17404e JSR PC WAITRDY WAIT FOR READY 
1864 011170 10241 BVS 99¢ ?BRANCH ON ERROR 
1865 011172 004767 173542 JSR PC, DELAY -WAIT FOR TAPE MOTION TD STOP 
1866 011176 o04767 174234 JSR PC’ READ ?READ RECORD 
1867 Oll202 O04767 172146 ISR PC’ TIMON ?TURN TIMER ON 
2868 011206 905215 INC (RS) “SET 'GO’ BIT 

1870 Olle10 005710 13: TST RO) :WAIT FOR FRAME COUNT > G 
1871 Ollele oo1o002 BNE 2g J 
1872 011214 o00163 oo4444 JMP TIMER(R3) :G0 TO TIMER 8 RETURN YI Re 

1874 911220 004767 174006 2s: ISR PC WAITRDY sWAIT FOR READY 
1875 Oliee4 100403 BVS 99$ 
1876 O11226 004767 173250 JSR PC. TIMOK sCHECK TIME 
1877 O11232 ooo401 BR 100$ 

1879 011234 104400 99S: HLT 
1880 011236 C4000 i00$: SCOPE 

1882 :TEST O20- GAP SIZE (INTERRECORD) . 
1883 “THIS TEST MEASURES TIME FROM ‘Go'=1 7C ’FC REG’ >O. 
1884 011240 112737 900020 ofi122 tsTO20: MOVB #20,a8TS1NUM ; 
1885 011246 Ole702 011330 MOV #1$.Re ;SET RETURN PC FROM TIMER 
1886 OlleS2e o04767 174142 JSR PC WRITE “WRITE A RECORD 
1887 011256 905215 INC (RS) :SET GO’ BIT 
1888 011260 OO47E7 173746 JSR PC WAITRDY -WAIT FOR READY 
1889 011264 102433 BVS 99$ 
1890 011266 OO4767 174126 ISR PC WRITE ;WRITE SECOND RECORD 
1891 011272 O0S215 INC (RS) -SET *GO’ BIT 
1892 011274 004767 173732 JSR PC WAITRDY -WAIT FOR READY 
1892 011300 102425 BVS 99$ 
1894 011302 004767 174146 JSR PC REVRD ;READ REVERSE SECOND RECORD 
1895 011306 905215 INC (RS) :SET ‘GO’ BIT 
1896 011310 004767 173716 JSR PC WAITRDY “WAIT FOR READY 
1897 611314 102417 BY 99$ ; 
1898 011316 OO4767 174132 JSR PC, REVRD ;READ REVERSE FIRST RECSRD 
1899 011322 004767 173026 JSR PS’ TIMON “TURN TIMER ON 
1300 911326 05215 INC CRS) ‘SET *GO’ BIT 

1902 011330 005710 13: TST (RO) sWAIT FOR FRAME COUNT > 
1903 011332 ool1002 BNE 2s 
904 011334 900163 so4444 IMP TIMER(R) :G0 TO TIMER & RETURN VIA Re 
43u 

i9C— =C1134O OCH7E7 §=1736EE 23: ISR PC, WAITRDY :WAIT FOR REACY
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1907 011344 102403 BVS 99$ 
1908 011346 094767 173130 ISR PC TIMOK 
1903 011352 o00401 BR 100 

19:1 11354 104400 99$: HLT 
1916 O113S6 104c00 100$: SCOPE 
4 

1914 - TEST O21- GAP CONSISTANCY 
1915 :THIS TEST MEASURES TIME FROM ‘GO’=1 TO ’FC REG’ > O. 
1916 -THE TEST REWINDS THE TAPE WRITES 17 RECORDS KITH A DELAY FROM 1-16 MS 
1917 !BETWEEN EACH WRITE COMMAND. AFTER THE 17. RECORDS ARE WRITTTEN THE 
1918 “PROGRAM READ REVERSES 16 RECORDS. AT THIS POINT THE TAPE IS STOPPED BE- 
1919 : TWEEN THE FIRST AND SECOND RECORD. A READ COMMAND IS EXECUTED TO READ 
1929 : THE 16 RECORDS WITH THE TIME BETEWEN GO=1 TO FC > OQ STORED IN 'GAPTBL’ 
1921 “FOR EACH RECORD READ. AFTER 16 RECORDS NAVE BEEN READ THE TIME IS VER- 
1922 SIFIED FOR EACH READ. AFTER ALL RECORD TIMES ARE VERIFIED THEY ARE AVER- 
1923 "AGED AND PLACED IN THE ’ATIMTBL' (BY SCOPE). THE ABOVE PROCESS IS RE- 
iae4 :PEATED FOR EACH ITERATION. 

196 011360 112737 000021 001122 TSTO21: MOVB #21,a8TSTNUM 
1927 011366 Ole702 911524 MOV #43; Re :SET RETURN PC FROM TIMER 
1928 011372 004767 173740 JSR Pe * REWIND :REWIND SLAVE 
(1) 011376 102530 BVS 99$ :BRANCH IF ERROR ON REWIND 

1929 011400 05067 167510 CLR OELTIM *CLEAR VARIABLE DELAY TIME 
1930 O11404 012700 O00021 MOV #17. .RO -SET & OF RECOROS TO WRITE 
1931 011410 O04767 174004 13: JSR PC, WRITE “WRITE 17. RECORES 
1932 011414 005215 INC (RS) :SET 'GO’ BIT 
1933 011416 004767 173610 ISR pe WAITRDY WAIT FOR READY 
1934 011422 102516 BVS 993 
1935 0114284 004767 173340 JSR PC’ DELAYY -DELAY BEFORE WRITING NEXT REC. 
1936 611430 962767 GObDe2 187456 ADD #18. ,DELTIM -SET NEXT DELAY TIME 
1$37 011436 005300 DEC RO “DECREMENT RECORDS WRITTEN COUNT 
1938 011440 001363 BNE 1$ 

1940 011442 012700 coD021 MOY #17. :SET # OF RECS. TO REVERSE REAC 
1941 011446 004767 174092 2g: JSR PC RECRO ;REVERSE READ 17. RECCRCS 
1942 011452 005215 INC (RS) :SET ‘GO’ BIT 
1943 Q114S4 004767 173552 JSR pe WAITRDY WAIT FOR READY 
1944 O11460 102477 BVS 99¢ 
1945 011462 005300 DEC RO sDECREMENT RECORD COUNT 
1946 011464 001370 BNE 2$ 

1942 O11466 012700 oD0020 MOV #15. RO -SET & OF RECORDS TO READ 
194° 911472 912701 cO10S4 MOV #GAPTBL,R1 SET PTR TO GAP TABLE FOR TEST 
1950 011476 004767 173734 JSR PC. READ ‘READ A RECCRD 
1961 011502 odseis INC RS) :SET ‘GO’ BIT 

1953 011504 004767 173522 38: JSR PC, WAITRDY WAIT FOR READY 
1954 011510 102463 BYS 99¢ 
1955 911512 OO4767 173720 ISR PC, READ sREAD NEXT RECORD 
1956 O11S1E 004767 172632 JSR PC’ TIMON TURN TIMER ON 
1957 011522 o0se21s INC (RS) “SET ‘GO’ BIT 

1959 011524 005765 occoDoE 4g: TST FO(RS) sWAIT FOR FRAME COUNT > 0 
1969 11530 001002 BNE S$ 
196: 211532 O0O1E3 coHN4y IMP TIMERCR3, -GO TO TIMER & RETLAN VIA R2
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1962 
1963 011536 004767 173470 S$: JSR PC, WAITRDY -WAIT FOR READY 
1964 O11542 102446 BVS 99$ 
1965 O11544 O1C421 MOV R4, (RL)+ “STORE TIME IN GAPTBL 
1965 011546 005300 DEC RO “DECREMENT & OF RECORDS EAC 
1967 011550 001355 BNE 3$ 

1969 0115S2 105037 001120 CLRB  aNGAP -SET GAP # C0 
1970 011556 OQl2700 ocod20 MOV #16. RC 
1971 011562 012701 001054 MOV #GAPTBL RI 

1973 011566 o12104 6S: MOV (R1)+,R4 GET GAP TICK COUNT 
1974 011570 OO4767 17.016 JSR PC GAPOK “CHECK TIME 
1975 011574 105237 001120 INCB = awdGAP INCREMENT GAP # ; 
1976 011600 122737 000020 001120 CMPB sé 16. a 8GAP BRANCH IF ALL Gaps NCT CHECKED 
1977 O11606 001367 BNE b$ 

1979 011810 012700 ocr320 MOV #16. RO -SETUP TO AVERAGE GAP SIZES 
1980 011614 O12701 So1054 MOV 8GAPTBL,R1 :SET PTR TO TABLE 
1981 911620 oOosode CLR Re ‘CLEAR ‘SUM’ REGISTERS 
1982 Oll6ee 005003 CLR R3 
1983 011624 062192 73: ADD (R1)+,Re2 sADD ALL GAP SIZES TCGETHER 
1984 Oil6e6 o0SSO3 adc R3 
1985 611630 005390 DEC RO 
1986 011632 001374 BNE 7§ ; 
1987 011634 012700 oo0004 MOV #4, RO :NOW DIVIDE By As, 
1988 011640 006203 9g; ASR R3 BY SHIFTING 4 PLACES RIGHT 
1989 611642 O06002 ROR Re 
1990 011644 005300 DEC RO 
1991 O11646 001374 BNE 8S 
1992 011650 910204 MOV R2,R4 ;MOVE AVERAGED TIMES TO RY 
1993 01165 904767 172624 JSR PC’ TIMOK ?CHECK AVERAGED TIMES 
1934 O1i6SE O004C) BR 1043 

1996 011660 104400 99$: HLT 
1997 Qlibbe 104c00 100$: SCOPE 

1999 TEST O22-DUMMY TEST 
2006 “THIS TEST MEASURES NOTHING 
2001 Ol1664 112737 900022 OD1122 {tSTO22: MOVB #22, a8TSTNUM 

2903 : TEST 023-DATA TIME (2008PI) 
2004 “THIS TEST MEASURES TIME FROM ‘FC REG’ CHANGES TO ‘ROY‘=1. 
200S 011672 112737 000023 001122 {tST023: MOVB  #23,a8TSTNUM 
2006 O11700 Olo7fe 911752 MOV #33, R2 :SET RETURN PC FROM TIMER 
2007 611704 O0476? 173426 JSR PC. REWIND >REWIND SLAVE 

(1) O11710 102437 BVS 99$ -BRANCH IF ERROR ON REWIND 
2008 O11712 OO4367 173636 ISR R23, TMCMD WRITE 800 WORD RECORD 
2909 011716 015702 “WORD = WTBUF ‘SET WRITE BUFFER ADDRESS 
2019 011720 176340 “WORD MeO. :WORD COUNT 
2911 011722 174700 “WORD -1800. :FRAME COUNT 
2012 911724 OO0060 “WORD WFD ;WRITE COMMAND 
e013 011726 ooS215 INC CRS) ‘SET GO’ BIT 

J 

2015 11730 o22710 174709 1S: CMP #-1600. , (RO) :WAIT FOR FRAME COUNT TQ ZHANGE 
2cie 1!734 oo1904 BNE 23
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1? 91173 271} o4ccoo IT ERR, (RI) sMONITOR ERROR BIT 
sei atlea® kacaas Bir OS 
2019 011744 O00771 BR i$ 
2020 

net ate 004767 172402 es: JSR PC. TIMON TURN TIMER 0 
} 4 7 l7e 

2022 O117S2 i0S711 38: TSTaB 3s cD tWAIT FOR READY TO SET 
2003 «011754 100402 BMI 4g 
2024 011756 000162 Ocy444 JMP TIMER(R3) :GO TO TIMER 8 RETURN WIG Re 
292eS O1l7be 012700 900003 4g: MOY 4#3,RO “SET TO DIVIDE BY 8 
2026 011766 O06204 S$: ASR R4 -BY SHIFTING RIGHT 3 SLACES 
2027 011770 005300 DEC RO 
2028 011772 001375 BNE S$ 
2029 011774 OO4767 173232 JSR PC WAITRDY 
2930 012000 102403 BVS 99$ . 
3031 Ole002 OO4767 172474 JSR PC TIMOK CHECK TIME 
2032 012006 O00401 BR 100$ 

2034 ol2010 104400 993: HLT 
C36 Oleole 104c00 i00$: SCOPE 

2037 -TEST O24-DATA TIME (SSGBPI) 
3938 O:2014 112737 900024 O01122 fSTOe4: MOVB  #24,aTSTNUM 
2939 OleOee Ole70e 012102 MOV $33,Re -SET RETURN PC FROM TIMER 
2040 Ole0e& OON767 173304 JSR PC. > REWIND REWIND SLAVE 

-1) Ole032 102442 BVS 99$ ?BRANCH IF ERROR ON REWIND 
2041 012034 OS2765 000700 on0032 BIS BBPISSG+NORMI1,TC(RS) ;LOAD TAPE CONTROL REGISTER 
e04e O1e04e 004367 173506 JSR R3, TMCMD WRITE 2224. WORD RECORD 
2943 0120046 015702 “WORD WTBUF 
2044 O120S0 173520 "WORD -2224. 
2045 O1e0S2 167240 "WORD «= -4449: 
2046 012054 oo00de0 “WORD  WFWD 
047 0120S a0S215 INC (RS) -SET ’GO’ BIT 

2049 012060 022710 167240 1S: CMP #-4448. , (RO) ;BRANCH WHEN WRITING BEGINS 
2050 O1e064 00.004 BNE 2% 
2051 Ole066 O32711 o40900 BIT BERR, (R1) :MONITOR ERROR BIT 
2052 O12072 O01022 BNE 99$ 
e053 012074 900771 BR is 

e055 012076 2s: 
(13 Ol2076 004767 172252 JSR PC, TIMON ; TURN TIMER ON 

2056 Olelde 105711 33: STB = c RIL) BRANCH WHEN READY SETS 
2057 O12104 100402 BMI 4 . 
2058 012106 OO00163 So4444 IMP TIMER(R3) :GO TO TIMER & RETURN VIA Re 

2060 Clell2 012700 oo0003 4 MOV #3,RO sSET SHIFT COUNT 
2061 O1e116 O06204 § ASR Ry 
eo62 Olelef 605300 DEC RO 
2063 Ol2le2 901375 BNE S$ 
0b Si2i24 004767 173102 ISR PC WAITRDY 

SaEe Bisi3o 04767 172344 S Bd TIMOK sCHECK TIME 
ect? O12:36 SO0401 BR 160% 

2065 Clel4o 104400 99¢: HLT
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9Z7UGS.P11  O8-DEC-76 12:38 START OF TESTS 

2070 Olei4¥e 104000 190$: SCOPE 

2072 -TEST O25-DATA TIME (S8008PT) 
2073 Ol2144 112737 oOCd25 O0llee tSTO2S: MOVB #025, a8TSTNUM 
2074 OlelSe Ole702 Olee3e MOV 83S, R2 SET RETURN PC FROM TIMER 
2075 012156 004767 173154 JSR PC. "REWIND REWIND SLAVE 

-1) Oi2l6e 102442 BYS 99¢ BRANCH TF ERROR ON REWIND 
2076 Ol2164 052765 901300 o90c3e2 BIS #BPIBOO+NORMI1,TC\RS)  ;SET 800 BPI 
2077 Qlel7e 004367 173356 JSR RS TMCMD WRITE 3200. WORD RECORD 
2978 O1c176 01S70e -WORD WT BUF 
2079 Oleco0 171600 .WORD -3200. 
2080 Oleede 163400 "WORD -6400. 
2081 Oleeo4 oo0060 "WORD  WFWD 
e08e Oi2e06 005215 INC CRS) -SET ’GO’ BIT 

2984 oO12210 o22710 163400 13: CMP #-6400. , .RO> WAIT FOR WRITING TO START 
2085 Olec14 OoOl004 BNE 2s 
2086 Ol2216 O3e711 O»c200 BIT ERR, (RL) -MONITOR ERROR BIT 
2087 Oleee2 o0loe2 BNE 99¢ 
2088 Oleec4 009771 BR is 
2089 
2090 012226 23: 

(1) Oi2226 OO4767 172122 JSR PC, TIMON -TURN TIMER ON 
2931 Ol2ee32 105711 38: TS7B Sc RJ) "BRANCH WHEN READY SETS 
2092 Olee34 100402 BMI 4 
2033 012036 000163 oo4444 JMP TIMER(R3) -GO TG TIMER & RETURN VIA Re 

2038S Ol2e42 O1e700 o00003 ug: MOY #3,RO :SET SHIF? COUNT 
209% 012246 oc06204 S$: ASR RY 
2097 Ol2250 005300 DEC RO 
2098 Olecese 001375 BNE $ 
2099 O122S4 004767 172752 JSR PC WAITRDY 
2100 Ol2260 102403 BVS 99 
2101 Olecbe OO47E7 172214 JSR PC. TIMOK CHECK TIME 
2102 Ol2266 OOO4O} BR 1cd$ 

2104 O12270 104400 99S: HLT 
2105 Ol2e272 104000 100$: SCOPE 

2107 -TEST C26-DATA TIME (16008P1) 
2198 012274 112737 o0002 o01122 tSTOe¢b: MOVB #0cb, a#TSTNUM ; o. 
2109 Ole302 105737 001127 TSTB = ABNRZFLG :BRANCH IF DRIVE ‘NRZ ONLY 
2110 012306 OC1046 BNE TST0e7 
2111 O12310 O12? 012370 MOV #35, Re SET RETURN PC FROM TIMER 
elle 010314 OO4767 173016 JSR Pe. ' REWIND tREWIND SLAVE 

(1) 012320 102437 BVS 99 . BRANCH IF ERROR ON REWIND 
2113 Ole322 052765 002300 9c0032 BIS #PE1G004NORMI1,TC(RS)  ;:SET 1600 BPI , 
21i4 012330 004367 173229 JSR R3. TMCMD tWRITE 3200. WORD RECORD 
2115 012334 O1S70e -WORD  WTBUF 
2116 012336 171600 “WORD © - 3200 
2117 Ole340 163400 "WORO -6400 
21:8 Olos42 OOO060 "WORD - WFWD 
2119 012344 oos2is INC CRS) :SET ‘GO’ BIT 

2121 012346 022710 i&34Cd 18: CMP #-6400. . (RO) “BRANCH WHEN WRITING STARTS 
Sig2 012352 oo1004 BNE 2$



KQ6 
OZTUG-A_TMO2’TULEJ DRIVE FUNCTION TIMER MACY11 27(1006) O9S-DEC-76 10:45 FAGE 16-13 
DZTLGA.P11 Q8-DEC-76 12:38 START OF TESTS 

2123 012354 032711 o40000 BIT #ERR, (R1) -MONITOR ERROR BIT 
4 012360 001017 BNE 995 
: le3be 000771 BR 

F bieae 004767 171764 es: R PC TIMON TURN TIMER 
2 pis3e4 105711 33: {ah (RLS ?BRANCH WHEN One ADY SETS 
29 0120372 100402 BMI 4§ 
3 012374 000163 OC4444 IMP TIMER(R3) GO TO TIMER & RETURN VIA Re 

32 012400 006204 4g: ASR RY sDIVIDE TIME BY 4 
33 O1e402 006204 ASR RY 
3 O1e404 004767 172622 JSR PC, WAITRDY 

1241 y V 
3 01241 é 63e3 172064 Ree Be TIMOK >CHECK TIME 
3 0120416 O00401 BR 100$ 

39 012420 104400 99S: HLT 
4 O12422 104000 100%: SCOPE 

4 -TEST 027-ERASE 
4 >THIS TST MEASURES TIME FROM 'GO'=1 TO ’RDY’=1 

Oi2424 112737 900027 O01122 +tST027: Move #27, J#TSTNUM 
012432 012702 o124S0 MOV #13,R2 sSET RETURN PC FROM TIMER 
012436 004337 oosss4 JSR R3, J#TMCMD 
Oie442 doc000 -WORD Q 
012444 oo00cd “WORD 0 
01e446 oo00c0 “WORD 0 
0124S0 ooooe4 “WORD ERASE 
0124S2 O04767 171676 ISR BC TIMON :TURN TIMER ON 
012456 o0S21S INC (RS) :SET 'GO’ BIT 

012460 105711 13: STB. (RL) :BRANCH WHEN READY SETS 
D1e%62 10040° BMI 3 
012464 000163 oo4444 . IMP TIMER(R3) :GO TO TIMER 8 RETURN VIA R2 

012470 004767 172536 28: ISR PC, WAITRDY 
012474 102403 BVS 99¢ 
012476 004767 172000 JSR PC TIMOK 
012502 00401 BR 1008 

012504 104400 99$: HLT 
012596 104000 109%: SCOPE 

; TEST-030_TOPE MARK 
THIS TEST MEASURES TIME FROM °GO'=1 TO *RDY’=1. 

012510 112737 000930 901122 tsTO30: MOVB wt ogTSTNuM 
012516 012702 012560 MOV SET RETURN PC FROM TIMER 
012522 004767 172672 JSR Hg s Rite WRITE A RECORD 
012526 o0S215 INC (RS) ‘SET 'GO’ BIT 
912530 004767 172476 JSR PC WAITRDY 
012534 102423 BVS 99 
012536 004337 ocOSsss4 ISR R3, J8TMCMD 
g12542 900000 .WORD 60 
01e544 oocacd WORD 
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LO6 
UZTJs-A TMO2/TUL6J DRIVE FUNCTION TIMER MACY11 27(1006) O9-DEC-76 10:4S PAGE 16-14 

O8-DEC-76 12:38 CZTUGA. P11 

2178 012550 
179 O SSe 
182 O1eSS6 

2181 
2:82 012560 
2183 01256 
2184 O25 
2185S 
e1gs6 Ol 
2187 Qi 
2188 O01 
2189 Ql 
2190 
2191 Ol 
2192 Ql 

(1) O01 
(1?) Q1 
2193 Ql 
2i94 

o
 
«
f
u
 

000026 
04767 
OSe15 

10S711 
109402 
000163 

004767 
102403 
004767 
000401 

104400 

004767 
102774 
204900 

171576 

OO4444 

172436 

17170C 

172Se4 

START OF TESTS 

.WORD = WFMK 
JSR PC, TIMON -TURN TIMER ON 
INC (RS) -SET ‘GO’ BIT 

18: STB (RL) ;BRANCH WHEN READY SETS 

JMP TIMER(R3) :GO TG TIMER 8 RETURN VIA Re 

2$: JSR PC WAITRDY 
BYS 99¢ 
JSR PC TIMOK 
BR 100$ 

93g: HLT 
ids: 

JSR PC. .REWIND -REWIND SLAVE 
BYS 99¢ :BRANCH IF ERROR ON REWIND 
3 

SEG CO7E



OZTUG-A TMOC/TULES DRIVE FUNCTION TIMER MACY11 27(1006) 
CZTUGA.PL3 

012724 
012726 

Ole73e 

O8-DEC-76 12:38 

012700 

001402 
000137 

105737 
001004 
000004 
000137 
000000 
004767 
000005 
000137 

O000le 
001374 

000100 

001004 
00100S 
001006 
007210 
001005 
001006 
000010 

006764 
001005 
001004 
003010 

006764 

001125 

014050 
00S724 

167012 

005724 

166140 

00105 

001004 

MO6 
09-DEC-76 

START OF TESTS 

FINISH: MOV #10. ,RO 
18: TYPE, CRLF 

DEC RO 
BNE 1S 
BIT #SWOb, ISR 
BEQ 2s 
MOVB J S=DRVNUM, RO 
MOVE = J 8SLVNUM’ R1 
MOVE  @8SLVPTR:Re 
JMP DNTYPHOR’ 

23: INCB. = 8SLVNUM 
INC JHSLVPTR 
CMPB = sw8., J@SLVNUM 
BEG 3S 
IMP D¥BEGIN 

33: CLRB  a8SLVNUM 
INCB J 8DRVNUM 
CMPB «#8. , J#ORVNUM 
BEQ END 
IMP J*BEGIN 

END: STB @SUNTFND 
BNE 1$ 
TYPE ,E£.UNIT 
JMP JBINIT 

18: HALT 
JSR PC, CKSWR 
RESET 
IMP aeINIT 

10:45 PAGE 16-15 

;SET LINE FEEC COUNT 

;SET NEXT SLAVE & 
AND ITS POINTER 
BRANCH IF LAST SLAVE (7) 

;BEGIN TEST ON NEXT SLAVE 
;SET SLAVE #0 
AND INCREMENT DRIVE & 
:AND CHECK IF LAST BRIVE 

;BRANCH IF A UNIT WAS FOUND 

:;CHECK FOR CNTL G 

;RESTAR” 

SEs 0077



D2TUG-A TMO2/TULES ORIVE FUNCTION TIMER MACYI1 27(1906) 
OZTUGA.P11 

222 
S558 o1276H 
2229 

sea 
2233 012772 

hd 

eb%e 81388 
1391 em SLID 

2237 01302 
2238 013026 
ge39 Ol s0se 

40 013035 
2241 013036 
2242 013040 
2243 013042 
cou 
2e4uS 013044 
2246 013050 
2247 
2°48 013052 
2249 013056 
2250 013062 
2251 013064 
2252 
2253 013070 
2254 013074 
2255 013076 
2256 013100 
2257 013102 
2258 013106 
2259 013112 
2260 
2261 O13114 
2262 O13116 
2263 
2ob4 
2265 
2Dbb 
2267 
2268 013120 
2269 013126 
2270 013132 

(1) 013136 
2271 013140 
2272 013146 
2273 013154 
2274 013160 
2275 013162 
2276 013164 
2277 O013:66 
2278 013170 

O8-DEC-76 12:38 

012737 

112737 

Basse 
AbS7e 
052765 
O38 

3599 
063440 
o0c0070 
005215 

022710 
101375 

004767 
023710 
103402 
000163 

012700 
006204 
005300 
001375 
004767 
004767 
ooo401 

104400 
194000 

112737 
012702 
004767 
102465 
052765 
052765 
po 32 

19399 
076400 
000070 
005215 

O1e772 

000031 
13838 
001300 
000010 
oosss4 

001440 

171276 
013036 

oo4u444 

oocoes 

172066 
171370 

COOO3e 
013254 
172200 

001300 
000010 
OOSSS4 

00100e 

OO1lee 

000032 
000010 

001122 

000032 
o0oc10 

START OF TESTS 

SKEW TAPE TIMING T 
-THE FOLLOWING TEST 

#TSTO31,d#SCPAOR SKEWTST: MOV 

NOG 
09-DEL-76 10:4S PAGE 16-16 

ST 
é REOUTRE A SPECIALLY WRITTEN 800 BPI SKEW TAPE 

;SET SCOPE POINTER 

sTEST O31- SKEW TAPE SPEED TEST-FORWARD 

iH ROee rane BY 38. 
$$T031: MOVB 

Ney 
¥2 

BIS 
JSR 

HORD 
108: WORD 

. WORD 

1$: CMP 

es: CMP 

33: MOV 
4§; ASR 

995: HLT 
100$: SCOPE 

AES: Reino 

6 Gere Tine 10° READ’ 1° (880. FRAMES) OF TAPE. 
#31, 08TSTNUM 

RE NBT ePRVES FROM TIMER 

BB TB00+NORMII.TC(RS) BERN HATE pgRROR ON REWIND 
#BAI, CS2(RS) 
R3, J#TMCMD 
Rob 

26400. 
ROFWD 
(RS) 

#800. , (RO) 
1$ 

PC, TIMON 
asi0$, (RO) 
3 
TIMER(R) 

#S,RO 
Ry 
RO 
4g 
PC ,RHINIT 
PC’ TIMOK 
100$ 

‘INHIBIT BUS ADDRESS INCREMENT 
sREAD 32” OF TAPE-FORWARD 

;FRAME COUNT 

;SET 'GO’ BIT 

“WAIT FOR FIRST 800 FRAMES 
;TO BE READ 

; TURN TIMER ON 
:WAIT FOR READING TO FINISH 

;GO TO TIMER & RETURN VIA Re 

;DIVIDE TIME BY 3e. 

-INIT DRIVE 
CHECK TIME 

; TEST O32-SKEW TAPE SPEED TEST-REVERSE 
‘THIS TEST READS FORWARD 40" (32000. FRAMES) OF TAPE, THEN READS REVERSE 
332" (26400.-8 00. = 2S600. FRAMES) OF TAPE. THE TIME IS THEN DIVIDED BY 
-32, TO GET TIME TO READ 1” (800. FRAMES) OF TAPE. 
tST032: MOVB 

MOV 

10$:  .WORD 

#32, 08TSTNUM 
#35, Re 
PC. /REWIND 
9$ 9 
#BPI800+NORM11, TC(RS) 
#BAI,CS2(RS 
R3, JRTMCMD 
ROBUF 

32000. 
RDFWO 
(RS) 

;SET RETURN PC FROM TIMER 
;REWIND SLAVE 
sBRANCH IF ERROR ON REWIND 

;READ FORWARD 32000. FRAMES 

sWCRD COUNT 
:FRAME COUNT 
“READ FORWAR 
SET °GO’ BI



BO? 
DZTUG-A_TMO2/TULES DRIVE FUNCTION TIMER MACY11 27(:006) O9-DEC-76 10:4S PAGE 16-17 
92TUGA.P11 O8-DEC-76 12:38 START OF TESTS SEG 3079 

2280 013172 023710 013164 1S: CMP 3#10$, (RO) 
geB! 013176 101375 BHI 1$ 

2283 013200 004767 171770 JSR PC, RUINIT sINIT DRIVE 
2284 013204 004767 171530 . JSR PC’ DELA “WAIT FOR TAPE MOTION TO STOP 
2285 013010 OS2765 001300 00°3532 BIS SPT 500+NORNI 1. TC(RS)  ;SET 800 BPI 
2286 6132016 052765 000010 GO0u310 BIS #BAI, CS2(RS) ‘INHIBIT BUS ADDRESS INCRENENT 
2287 G132e4 004337 oO0SSS4 5K R3. JSTMCMD ;REA RE REVERSE 32" OF TAPE 
2°88 013030 015702 -WORD — ROBUF 
2289 913232 177777 “WORD 1. “WORD BOUNT 
2290 013234 O63440 11$- “WORD 26400. FRAME COUNT 
2291 013236 000076 "WORD ROREV *READ REVERSE 
ec8e 013240 o00S215 INC (RS) ;SET 'GO’ BIT 

2294 012242 022710 OO144O 23: CMP #800. , (RO) “WAI: FOR FIRST 800 FRAMES 
2235 013246 101375 BHI 2$ ‘TO BE READ 

2297 913250 004767 171100 JSR PC, TIMON : TURN TIME: ON 
2¢398 013254 023710 013234 38: CMP aei1$, (RO) swHIT FUR ALL FRAMES TO BE READ 
2299 013260 103402 BLO 4§ 
2300 013262 000163 904444 JMP TIMER(R3) :GO TO TIMER & RETURN VIA Re 

2302 013266 012700 o00005 4S: MOV #S,RO sDIVIDE TIME BY 32. 
2303 013272 006204 S$: ASR RY 
2304 013274 005300 DEC RO 
2305 013276 001375 BNE S$ 
2306 013300 O04767 171670 JSR PC, RHINIT 
2307 013304 004767 171172 JSR PC’ TIMOK 
2308 013310 00401 AR 100 

2310 013312 104400 9S$: HLT 
2311 013314 i008: 
(1) 013314 004767 172016 JSR PC, .REWIND sREWIND SLAVE 
(1) 013320 102774 BVS 99$ :BRANCH IF ERROR ON REWIND 

gsle 013322 104000 SCOPE 

esl 013224 000137 oO12616 JMP deF INISH 

2316 
2317
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CO? 
OZTUG-A YMOe’TULET ORIVE FUNCTION TIMER MACY11 27(1006' OQ93-DEC-76 10:45 PAGE 16-18 
OZTUGA.P11 O8-DEC-7. 12:38 PROGRAM MES’:AGES 

2319 .SBTTL PROGRAM MESSAGES 
e3e0 OPERATOR INSTRUCTIONS . 
e321 3330 005015 OS2524 033061 A.NAM: .ASCIZ <CR><LF>’TULGS DRIVE FUNCTION TIMER (DZTUG-A:° 

3336 Qe0lle O5S1104 O53111 
S344 020105 OS2e506 041516 
3352 044524 047117 OS52040 
3360 046511 051105 O24040 
3366 055104 OS25e4 026507 

000 
3377 01S OSeCle OS0131 I.REG: .ASCIZ <CR><LF>* TYPE FIRST ADDRESS OF CONTROLLER ° 
3404 2010S O44S0&6 051S2e 
S4i2 de01e4 O4210i 051104 
3420 951S50S O2e01e3 043117 
3426 O4144O 047117 OS1124 
3434 046117 042514 Oe0l12e 

13444 054524 042520 OS2040 I.DRVS: .ASCIZ “TYPE TMO2 DRIVE #’S TO BE TESTED % 
134S2 030115 O2006e 9051104 
13460 053111 Oe010S 023443 
13466 Q201e3 047524 041040 
13474 020105 O42Se4 0Sele3 
3502 O4210S O00040 

13506 047506 Oe0le2 O46524 I[.SLVS: .ASCII ’FOR TMOe DRIVE ’ 
3514 031060 O42040 044522 

O40 
3$e5 O60 Qe00SS OS4S52e4 I.DRV: .ASCIZ “O- TYPE SLAVE #’S TO BE TESTED % 
3532 O42Se0 OS1440 040514 
S540 O4eSeH Oel44O 051447 
3546 OS2040 O20117 O4e2S502 
3554 052040 OS 150s 042524 

3565 1e3 042520 paeioe I.SKEW: .ASCIZ ’SPEED TESTS ONLY? (YES/NO = 1/0)" 

3600 047449 046116 037531 
3606 O24040 042531 027523 
36:4 047516 O36440 030440 

3626 OSi1116 Q20132 O47117 I.NRZ: .ASCIZ ’NRZ ONLY? (YES/NO = 1/3)’ 
3634 OS45i4 020077 054450 
3642 05150S 047057 020117 
3650 020075 027461 Oc4460 

O4e4le O42116 M.EOT: .ASCIZ <CR><LF>’END OF TAPE*<CR><LF> 
13664 047440 020106 O40S24 

2909 13672 O42S520 005015 000 

2230 sERROR MESSAGES 
2331 013677 B15 OS52e012 oO40Se2 E.TRPY: .ASCIZ <CR><LF>* TRAPPED TO 4’ 

013704 050120 O42105 052040 
Q13712 020117 Oo00064 - - a 2332 013716 O47516 O4144O 047117 E.NCON: .ASCIZ ‘NO CONTROLLER AT ADDRESS SPECIFIED’ <CR><LF> 
013724 OS112e4% O46117 O42514 
013732 Oe0lee 05210) do40440 
0137460 O42104 O4e2S22e 051523 
013746 OS144O O4e5e0 O44S03 
013754 O44506 042105 005015 

O
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OZTUG-A _TMO2/TULEJ DRIVE FUNCTION TIMER MACY11 27(1006) 
DZTLGA 

2333 

2334 

2335 

2336 

2337 

2338 

2339 

2340 

2341 

e342 

2343 

2344 

2345 

2346 
2347 
2348 

PQ 

013762 
013763 
013770 
013776 
013777 
014004 
014005 
014012 
014015 
014022 
014030 
014036 
014044 
014050 
014056 
014064 
014072 
014100 
014106 
014113 
014120 
014126 
0i4134 
014137 
O14144 
014147 
014154 
014162 
014166 
014174 
01420e 
014210 
014216 
Ol42ee 
014230 
014236 
014244 
014250 
014256 
014264 
014272 
014275 
014302 
014310 
O14316 
014324 
014332 
014336 
014344 

014346 
014354 
014362 
014370 
014376 

O8-DEC-76 12:38 

000040 

0e50Se2 
0eS0Se 
0eS0Se 
025052 
025052 

030115 
053111 

O44See 

051440 
049 

047040 
040526 
042514 
0S2040 
o0001e 
052040 
052524 
047125 
052517 
020117 
005015 
043117 
047Se2 
052101 

000 
051505 

000 
042504 
O4e44O 
065015 
004461 
004501 
031123 
051105 
ooc0le 
052125 
040S22 
051105 
000012 
O44S24 
053117 
053517 

000 
OSe01e 
054105 
020i04 
047111 
020122 
o0001e 
050101 

0eS0Se 
OeS0Se 
O250Se 
0eS0Se 
025052 

020062 
020105 

042526 

040514 

0S2117 
046111 
043040 
051505 

030115 
033061 

020124 

044526 
051122 

041527 
041506 
042011 
OS2011 

47440 
043516 
047522 
O4eS15 
051105 
042105 

046511 
044520 
040S27 
020107 
042122 

021440 

g2sose 
025052 
025052 
o2505e 
o25052 

DO? 
O9-DEC-76 10:48 PAGE 16-19 

PROGRAM MESSAGES SEQ 008: 

E.NDORV: .ASCIZ ’TMO2 ORIVE * 

E.NSLV: .ASCII ‘DRIVE ’ 

E.ORV: .ASCII ‘O SLAVE ° 

E.NAVA: .ASCIZ 'Q NOT AVAILABLE FOR TEST’<CR><LF> 

E.UNIT: 

E.SFT: 

E.HOR: 

E.HDR1: 

E.HDRe: 

E.TIMOV: 

E. TIMEX: 

E.GAP: 

~ASCTZ 

~ASCIZ 

-ASCIZ 

-ASCIT 

~ASCIZ 

-ASCIZ 

-ASCIZ 

"NO TMO2/7UL6J UNIT FOUND TO TEST’ <CR><LF> 

“SOFT ERROR (OATA)*<CR><LF> 

"TEST @ ’ 

* DEVICE ERROR’ <CR><LF> 

"OSI CHT> SWC’ <HT> “BA <HT> SFC’ <HT> °CS2°<HT> DS" <HT> ER’ HT) * TC’ (CRD «LF 

* QUT OF RANGE ERROR’<CR><LF> 

~ASCIZ <CR><LF>* TIMER OVERFLOWED’<CR><LF> 

-ASCIZ <CR><LF>* TIME EXPIRED WAITING FOR RDY*<CR><LF> 

* GAP & ° 

“TIME COCUMENT LINES 
C.HORI: .ASCIZ *REERAERAERK RAR RA LESS ERAS SASA LASSE STS SAAEASERERAAAHSARAREELARH SRA ERERES



- 

EO? 
be TUG-A TMO2/TULBI DRIVE FUNCTION TIMER MACY11 27(1006) Q9-DEC-76 10:45 FAGE 16-20 

ZYUGR.PI1 O08-DEC-76 12:38 PROGRAM MESSAGES SEw Lose 

014404 OeS0Se O2eS0S2 O2505Se 
014412 25052 OeS0Se 02505e 
014420 O250Se OeS0Se deS0Se 
014426 O250Se OeS0Se OdeS0Se 

Gi44S0 QeS0Se Gespae 0e50Se 

2349 O14461 OS2 oOSe040 O30115 L ¥OR2: .ASCII °* TMO2 ORIVE FUNCTION TIMES- DRIVE & ’ 
014466 Q20062 051104 053111 
O14474 020105 052506 041516 
Q14S02 O44Se4 047117 OS2040 
014510 045511 0S1505 O20055 
ot ede 051104 053111 020105 

2350 O14S26 020060 046123 053101 L.ORV: .ASCII ‘O SLAVE # ° 

2351 014540 020060 O40 L.SLV: .ASCII ‘O ° 
2202 014543 O71 O4144O0 O40S10 L.CHAN: .ASCIZ ’'9 CHAN. SER # ° 

014S50 027116 OS144O 051105 

352 014562 O06440 Oe50le O0S01S L.HOR3: . 
354 014570 O4iSi6 

014576 O84S2e4 047117 OO4411 
014604 O44S24 042515 051450 
O14612 O42Se0 O44S503 O44S06 
O146e0 O40S03 O44Se4 047117 
014626 OO44S1 O4NS24 O4ES1S 
014634 O404S0 052103 040525 
O1464e 024514 005015 G00 

IT? ‘<CR><LFD'R" <CR> «LED 
2 *% FUNCTION’ (HT><HT> TIME(SPECIFICATION) *<HT> ‘TIME CACTLAL) * <CR> <LF> 

e355 
e3S& 014647 lee 047101 O42S07 L.RNG: .ASCIZ ’RANGE=<’ 

014654 036075 000 
e357 014657 101 OS2103 o40S2S L.ACT: .ASCIZ ‘ACTUAL=" 
2366 014664 036614 ocd 

2359 “TEST DESCRIPTOR HEADERS 
2360 O146E7 O52 OS344O O44Se2 A.TODI: .ASCIZ ‘* WRITE FROM BOT*<HT> 

O14E74 o42Se4 O43040 047522 
14702 20115 O47S02 O045e4 
o14710 ~~» 000 

231 O14711 — O52 OS3H4O O44S22 A.TOO2: .ASCIZ '#* WRITE START’ <HT><HT> 
14716 o42524 OS1440 O405°4 
14724 OS2l22 O04411 O09 

2362 014731 — O0S2 OS3440 O44522 A.TOO3: .ASCIZ ** WRITE SHUTOOWN’<HT> 
014736 o42524 051440 052510 
G14744 O4212e4 053517 904516 

___ gis7se ~~ O00 
2363 014753 O52 OS344O O44S22 A.TOOY: .ASCIZ ‘* WRITE SETTLEDOWN’ <HT> 

14760 O4e524 O51440 O52105 
014766 O461e4 O42105 053517 

814774 004516 000 
2264 014777 O52 OS1040 ONOSOS A.TOOS: .ASCIZ ‘* READ FROM BOT*<HT><HT> 

Q1S004 O20104 OS1106 046517 
015012 O41040 OS2117 CO4411 
cié023 ~~ «fon



vcTUG-A_TMO2/TUL6S DRIVE FUNCTION TIMER MACY11 27( 1906) 
O8-DEC-76 12:38 O27 UGH 

e365 

2366 

2367 

2368 

2369 

2373 

e374 
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e376 
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p
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P
e
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W
U
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15414 
1S415 

1544] 

C
I
M
 

O
O
N
B
V
O
 
O
N
I
V
O
O
O
O
O
O
O
G
O
O
X
V
B
D
I
V
O
O
O
O
O
O
O
O
O
O
C
O
O
O
C
O
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O
O
V
O
V
O
V
O
O
V
O
V
O
V
O
0
0
0
0
 

004511 

051040 

053517 

051040 
O42S2e 
051101 

051040 
O425ee 
052125 

043040 

052524 
047522 
O42S04 
026522 

O4344O 
055111 
055117 

0S1516 
041516 

o42040 
44524 
03060 

00 
042940 
Q44S04 
0330E5 

000 

O40S0S 
051101 

042101 
042124 
000011 
042101 
O46 124 
004516 

040505 
020126 
o04S24 

040505 
020126 
047504 

042101 

051055 

O47 122 
047125 
040514 
004S06 

050101 
026505 

OSiSi1 
004S31 

0S2101 
042515 
050102 

052101 
042515 
05010e 

. TOO8: 

. TO0?: 

role: 

TOLL: 

.TOle: 

.TOL3: 

~TOLY: 

1015: 

-TO16: 

.TO1?: 

. 1020: 

. 1021: 

. 1023: 

1024: 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

~ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

~ASCIZ 

FO? 
OS-DEC-76 10:45 PAGE 16-21 

PROGRAM MESSAGES 

- 

** 

*% 

"s 

"* 

's 

*% 

% 

READ START’ <HT><HT> 

READ SHUTDOWN’ <HT><HT> 

READ SETTLEDOWN’ <HT> 

READ REV START’ <HT> 

READ REV SHUTDOWN' <HT> 

READ REV SETTLEDOWN’ <HT> 

TURN AROUND DELAY F-R°<HT> 

TURN AROUND DELAY R-F’<HT> 

GAP SIZE-STOP HALF’ <HT> 

GAP SIZE-START HALF*<HT> 

GAP SIZE-INTERRECORD*<HT> 

GAP CONSISTANCY’ <HT> 

DATA TIME-2008PI’<HT> 

DATA TIME-SS6SPI°<HT> 

SEG oC82



~, ~” 

GO ( 
CZTUS-“A TMO2/TU1LES ORIVE FUNCTION TIMER MACY11 27(1906) O9-DEC-76 10:4S FRGE 16-22 
olf JGR. P11 O8-DEC-76 12:38 PROGRAM MESSAGES SEG 0084 

2379 1546S OS2 O4e040 052101 A.TO25: .ASCIZ ‘% DATA TIME-8008P1’<HT> 
01S472 020101 O44Se4 O42515 
015500 O340SS 030060 050102 

0 
e380 18511 OS2 O42040 OS2101 A.TOeb: .ASCIZ ’* DATA TIME-1600BPI’<HT> 

15516 020101 O44Se4% O4eS15 
SSe4 O304SS 030066 041060 

S536 O200S2 051105 051501 A.TOe7: .ASCIZ ** ERASE GAP TIME’ <HT> 
SS44 O02010S O40S07 Oe01le0 
S552 O44S2e4 042515 000011 
5290 Oe0052 051127 pre.tl A.TO30: .ASCIZ ’# WRITE FILE MARK’ <HT> 

S574 O4644O 051101 d04Si3 

5603 OS2 OS2040 OS0101 A.TO31: .ASCIZ ‘* TAPE SPEED-FWD*<HT> 
5610 020105 050123 O4eS05 
5616 026504 053506 O04S04 

2384 0156eS OS2e OS2e040 OS0101 A.TO32: .ASCIZ °* TAPE SPEED-REV’ <HT> 
015632 Q20105 QS01e3 o4eS05 
O1S64O O26504 O4eS2ee O04Se6 

fu
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ow 
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a
 

ao
 

sage (UHENE «00 
2386 015647 O15 057012 OO0107 L.CNTG: .ASCIZ <CR><LF>’tG' 
e387 Q15654 005015 Ob35e3 O36522 L-SWR:  .ASCIZ <CR><LF>’ SURE" 

2388 015663 O40 O47040 OS3SOS L.NEW: .ASCIZ ‘ NEW= ° 
015670 020075 000 

2389 015673 O15 oO27412 OOSGIS L.QUEST: JASCIZ <CRD<LF) "27 <CRD<LFD 
015700 = 000 

2390 015702 EVEN 
2391 015702 ROBUF = 
2392 015702 WIBUF=. 
2393 015702 900200 BLK (128 
3354 alslaleiept "END



HO?’ 
OZTUG-A TMO2/TULET ORIVE FUNCTION TIMER MACY11 27(1006) O9-DEC-76 10:45 PAGE 17 
OZTUGA.P11 O8-DEC-"6 12:38 SYMBOL TABLE SEs cOec 

A 010620 CNTRLO= 000017 E.HDR 014137 L.HOR3 14562 RESVEC= 00CC1C 
ACCL = 100000 CNTRLU= OCO02S E.HDR1 O14147 L.NEW 015663 REVRO OCS4S4 
ANGTAB OO0141e CNVOEC 00e739 E.HDRe Ql4ece L.QUES 915673 RHINIT Q0S174 
AS = 000016 CNVOCT O0eb2c E.NAVA 014015 L.RNG 014647 RMR = 000904 
Reet 001130 CNVTAO 903260 E.NCON Q1371 L.SLV Q1454O RWD = 000006 
ATA = 100000 CNVTD §3 Q0274e E.NDRV 01376 L.SWR Q156S4 RWDOFF> Ocodd2 
ATIME OQ010le2 CNVTO Q02634 E.NSLV Q13777 MCPE = 020000 R10 =~009000 
ATIMTB 001014 COUNT 001764 E.SFT OQ14113 MOPE = O00400 R11 =~000001 
A.TO0] 014667 CR = 000015 E.TIME O14275 MMVEC = 000250 Ri2 27000092 
A.TOO2 O14711 CRLF 001374 E.TIMO O142S0 MOL = 010000 R13 =%000003 
A.TO03 014731 CSITM = 002000 E.TRPY 013677 MR = 900024 Ri+ =%000004 
A.TOOY 014753 1 = Q00000 E.UNIT 014050 MXF = 001000 RiS =7900005 
R.TOOS 914777 CSe = og0010 FC = 000006 M.EOT  Q13657 SC = 100009 
A.7006 015021 DASH 001405 FCE = 001000 M.NAM 013330 SCOPE = 1040CO 
4.7907 O1S040 OB = 000022 FINISH Q12616 NAMPTR 001672 SCPADR 001002 
A.7010 015062 DCONST 003036 FMT = 000020 NEC = 010000 SOWN = 902020 
6.7011 015105 DELAY 004740 FPEVEC= 000244 NEF = QO04000 SKERKTS 012764 
A."Ole 015127 QELAYV 004770 FRMCNT= 177400 NEM = 004000 SLA = 000001 
A.7C13 Q151S4 DELTIM O01114 FWOSPC 9 O0S47e2 NOP = Q00000 SLAVES 0062370 
A.TOlLY 015203 DIGTAB 901132 GAP 001120 NORM11= Q00300 SLR) = 377774 
H.T01S 015234 DIVIDE O0S026 GAPOK  OO046le NRZFLG 001127 SLVAVA O0S144 
R.TO1E Q1526 cLT = 100000 GAPTBL Q01054 NSG = f 0400 SLVNUM 9001905 
a bg ae DPR = 000400 60 18° ote ores iis Sat no 10ce 

. RIVE 14 GTIM 1 ‘ a TOeL 1837 Rvave 80811 LP = 10480 eBYStT. BBadas ah BGAASS 
A.T0e3 O15415 ORVNUM 001004 HT = 000011 OR = noge00 SNPT 005574 
A.TO24 Q15441 ORVTBL 001154 I0B = Q00010 osc = 000100 SPACE O01410 
A.7T025 O1S465 DRY = Q00¢00 IE = 000100 OJT 002240 SPACE2 OC1LYC? 
A.7T0e6 O15511 ORYCLR= 000010 IF = 000001 OUTBUF= 005724 SPCFWD= 900030 
A.T027 015536 DS = 000012 ILR = Q00002 OUTGAP 003146 SPCREV= 000032 
A.7030 915560 = 000026 INBUF_ 001264 Qu7SPC Q030Se SPR = 002090 
A.T031 015603 DTE = Q10000 INCVARE= 000100 PARVEC= 000114 $s¢ __ = 000100 
A.T032 O156e° DVA = OO4000 INIT 00$724 PAT = 900020 STIMTB OO1416 
Al& = OQ90400 OVO = 900000 IOTVEC= QO00020 PEFLRC= Q00200 STKPTR= 000899 
Al? = 001000 DV1 = Q00001 IR = 000100 PES = Q00040 SUSWR 005730 
BA = 000004 DV2 = g0000e ITCNT § OO1121 PE1600= 002000 SWR 001900 
BAI = g00010 DV3 = 000003 I.0RV. 013525 PFVEC = QQ0024 SWREG 900176 
BEGIN (006764 DVY = Q00004 I.0RVS O13444 PSE = 002000 SWO6 = O0010C 
BELL 001403 OVS = O00005 I.NRZ OQ13626 PIP) = 020000 SWO7 = 900209 
Bk LSH 001377 OV6 = 000006 T.REG 013377 PIRQ = 177772 SWO8 = Q00400 

Ny) = 000002 OV7 = 000007 I.SKEW 013565 PIRVEC= 000240 SWO3 = 001900 
BPI200= 000000 ECHO 001401 I.SLVYS 013506 PLKCSR= 17254C SW10 = 202000 
BPISSE= 000400 EMTVEC= 000030 LF = 00001e PLKVEC= 000104 SWi1 = OC4O00C 
BPI8CO= 001000 END 012732 LKS_ = 177546 PRGFLG 0O01124 SWi3 = 020000 
BPTVEC= COO014 £OT = 002000 LKVEC = 000100 PSEL = 002000 Swl4 = 040000 
COM11 = 000320 ER = 000014 LPB = 177516 PSW = 177776 SW1S = 100000 
CHKORV 006270 ERASE = O000c4 LPS) = 177514 PUBLIS 003346 TAP. = QO40000 
CHKSLY O06&574 ERFLG Q011e3 L.ACT Q14657 ROBUF = 015702 TBITVE= OOO014 
CH7 = 010000 ERR = 040000 L.CHAN OQ14S43 ROFWO = Q00070 fe = 000032 
cKSWR 001770 ERRTRP 003650 L.CNTG 015647 ROREV = Q00076 *CRLF_ 002360 
veR = OO0040 ERRVEC= QO0004 L.ORV Q14526 ROSW 001766 TEMPST OQO1762 
CNTLU = 002030 E.ORV 014005 L.HDR1 014346 ROY = 000200 TI8 001760 
ONTR.C= OCO003 E.GAP 014336 L.HORe 014461 READ 005436 TIMER = 04444



10? 
OZTUG-A TMO2“TU1ES DRIVE FUNCTION TIMER MACYI1 27(1006) O9-DEC-76 10:45 PAGE 17-1 
OZTUGA.P11 O8-DEC-76 12:36 SYMBOL TABLE SEG cCet 

TIMERR QO44S4 TSTNUM po yice TST023 11672 TYPOCT 002630 SCNTRLE OC2325 
TUMERO 004470 TST001 007336 TSTOe4 at UBREAK= 177770 CALF 002326 
paMERI 4 vo ees GERIE Hise FESR SLR ARRAY Bt 
TI“ON 004354 TSTOOY 007570 TSTQ27 ae 424 Maer NULL p0e313 
T¥B = 177562 TSTOOS 007676 TSTO30 CleSiO WAYTRD™ Se3e TKFLG 17 
TKISR 023606 TSTO06 OQ077be TSTO31 ETE WAITTI 005234 $TPB O0e32e 
TKS = 177560 TSTOO7 Q10046 TSTO32 013120 WC = 000002 S$TPFLG 002316 

ec? ee aT ee eR 
THOR CSSS4 te1o1 10364 TTiNe BBS SE WCHKR = QOO0S6 »HLT 0036S2 
*MCS1 = 172440 TSTO13) QO10474 TYPDEC 002736 WEMK = O00026 - INPUT 903474 
"MK ==: OQO004 TSTO1Y 010634 TYPE = QOO0004 WFWO = QGOO0&0 -RESTO O02600 
PB = 177566 TSTO1S Q10726 TYPEL QQe35e WROCNT= 177600 -REWIN 005336 
TFS == 177564 TSTO16 011034 TYPE2 Q02400 WRITE  O0S420 -SAVE 00255e 
TPVEC = Q00064 TSTO17 011130 TYPES Q02406 WRE = = OO4000 ~SCOPE Q04126 
TRAPVE= 000034 TSTO20 011240 TYPE4  OQ02412 WRT.BK OO05Sie -TYPE 092232 
TRE = 040900 TSsTG21 911360 TYPFLG OOl1e6 WIBUF = 015702 
TRIVEC= 000014 TSTG22 011664 TYPHOR 007210 SCHARC O0ese4 

- ABS. 016302 000 

ERRORS DETECTED: 0 
DEFAULT GLOBALS GENERATED: 0 

DZTUGA, DZTUGA+DZTUGA. P11 
RUN-TIME: 11 17 1 SECONDS 
RUN-TIME RATIO: 64730=2. 1 
SORE USEC: 7K’ (13 PAGES)
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