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RBSTRACT

PROGRAM DZTEE MEASURES Tﬂllﬁ REQUIRED AND GAP
?'I‘%ES PRODUCED BY TMO3/TELIE  MAGTAPE

DR R R T S e

TR BT ™
R K A X

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

PDP-11 FAMILY %‘aﬁ&%m WITH 4K MEMORY WITH UP TO 64 TMO3/TELG
CONTROLLER/MAG .

1.1 OPTIONAL EQUIPMENT USED
1. NONE

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

1.3 PRELIMINARY PROGRAMS (TO ASSURE HARDWARE OPERATION)

MAINDEC-11-DZTER CONTROL LOGIC TEST(PART 1)
MAINDEC-11-DZTEC BASIC FUNCTION TEST

. —— e —e
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LORDING AND STARTING PROCEDURE

CHAPTER 2
LORDING AND STARTING PROCEDURE

2.0 LORD & START PROCEDURE:
l@ USING THE ABSOLUTE LOADER
-
( NG SHITCHES SEE CHAPT 3 SWITCH SETTINGS

PRESS

THE PROGRAM u mxx
sn-:o

mo ro sr A

nermu uernu.r m:

THE REQUESTS 8 THEIR DEFAULTS ARE:

TVPE T3 RIVE 475 To AE™

FOR_TMO3 ( )%RVEI'STOETESTEDN.L
%RYE l'§ ARE NOT IF DEFAULT TO DRIVE REQUEST

IF MORE THAN 1 DRIVE OR SLAVE IS TO BE TESTED, TYPE
BETWEEN EACH DRIVE OR SLAVE 8 TO BE TESTED.

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

YPE CONTROL U (tU) TO DELETE LINE TYPED;TYPE °RUBOUT' TO DELETE LAST
mummcm AND END OF PARSS.
2.1 RESTART PROCEDURE
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THE PROGRAM MAY BE RESTARTED USING START UP PARAMETERS AT ADDRESS 210.

THE MAY &m TYPING A CONTROL C (tC).
A fC RESTART WILL R

NOTE: m mnm TF! SiITCH !GISTER %D

R R e

2.2 RAUTOMATIC MODE OPERATION

IR R R
S i T i,

#% EXCEPTION: IF LOADED VIA TMDP TMO3 DRIVE O TE1b SLAVE O IS
NOT TESTED.

—————— ———— — —— . —— ———— T ———— e ———  — A —— A ——
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suncu INGS
CHAPTER 3
SWITCH SETTINGS
CONTROL :
1) G <16);
s&.sE m”c"% THE go#m SHR AND ALLOMS NEW SWITCH SETTINGS.

-

MACHINE HI% w TYPE: SkR=

”°°°-°-°‘,?u m?%%“%&%%ﬁ&ﬁmu

F

B 73 SRS T o oL De SR B8

2) CONTROL R <1R>;
ALTERNATES LB*EG'TFESIRET‘ENMBSOFTM

3) comu.c (e
S PROGRAM AT 200

4) CONTROL U <t
DELETES ALL CMTERS TYPED IN RESPONSE TO A REQUEST.

call
i’
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(I&IID)

SW14

——

)

SK13
(020000)

Slll

SK10

SW09
(001000)

SK08
(000%00)

SKO6
(000100)
SKs-0

NOTE:

W THIS ﬁnﬂlu HALT THE

s ?@2'% o

(IF CTED) HO

e d?:?r"@'m;s?&‘%n CororTIoN.

INHIBIT ERROR % SHITCH WHEN SET INWIBITS ERROR
TYPEOUT

Hﬂhﬁ-w }'gls ITCﬂc'.Ilr% ﬂﬂﬁm SUBTEST

Mo 0T e RIS BR MR L 08

MRS DT I

T R SRR T

CONT INUOUS THIS SIITCH WHEN SET WILL CAUSE THE

CYCLE PROGRAN RUN CONTINUOUSLY UNTIL
STOPPED BY THE OPERATOR.

TEST SELECT  RUN SUBTEST SELECTED

A TEST CAN ONLY BE SELECTED DURING STARTUP (OR RESTART).
DO NOT INHMIBIT SUBTEST ITERATIONS WHEN PROGRAM IS RUNNING.
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CHAPTER W
ERRORS

THO SWM DETECTED BY THIS PROGRAM, HARDWARE ERRORS AND
INCORECT FUNCTION g

4.1 ERROR TYPEOUT FORMAT (HARDARE): DATA RELATED ERRORS (IE: PARITY ERROR)
ARE PRINTED A5 SOFT ERRORS AND HAVE NO

TEST & X00XX DEVICE ERROR

CS1 KE BA FC Cse DS ERL
AAAAARA BBBBBB CCCCCC DDDDDD EEEEEE FFFFFF GGGGGG

WHERE :

XXXXXX = TEST NUMBER

RARRAR-IIIIII = CONTENTS OF TAPE REGISTER 172440-172454
4.2 ERROR TYPEOUT FORMAT (FUNCTION TIME OUT OF RANGE)

TEST # XXXXXX OUT OF RANGE ERROR
RANGE = (RARRRR-BBBBBB> RCTUAL = CCCCCC

T ——

———— o - _—
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TMO3 DRIVE FUNCTION TIMER
SUBROUTINE ABSTRACTS

CHAPTER S
SUBROUTINE RBSTRACTS

S.1 .SCOPE

Siiat " OF "EACHSIBTESY.  TiE -scoet Routlie. PEIFORRS T FOLLOM

LORDS RS WITH BRSE RDDRESS
TYPES TIME LINE <SW08)=1
PROVIDES CONTINUOUS LOOP <SKI%
MOVES FUNCTION TIME INTO TRBLE
OUTPUTS LINE ITEM <SW10>=]
DELAYS 3S0MS BEFORE STARTING TEST
INIT'S DRIVE/SLAVE
CLEARS THE ERROR FLAG (ERFLG)
9. CHECK FOR CONTROL G (1G>
THE ROUTINE MONITORS SW14, SW1l, SW10, SW08, AND SWO?7.
5.2 PUBLISH
THE PUBLISH ROUTINE IS CALLED FROM THE SCOPE ROUTINE IF SW1O IS EQUAL

10 ISH TI T). THE ROUTINE WILL PRINT A THE TIME
Cm THE SUBTEST.

Q\IU‘MJNNF—H
d & & @® 8 ¥ % =
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5.3 .AT

%‘CQ&%"‘ T TRaB) TELr IS Foamiil e Btk In Gt 00

N SEC 4.1. A HLT+1l (TRAP+1) FORMATS
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CHAPTER &
MISCELLANEOUS

6.1 STACK POINTER
THE STACK POINTER IS INITAILLY SET TO S0Q.

6.2 EXECUTION TIME
WHEN SWll=1 (INHIBIT ITERATIONS) THE TIME REQUIRED IS 2 MIN.
WHEN SW11=0 (ITERATE SUBTESTS) THE TIME REQUIRED IS 9 MIN.

o r———
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CHAPTER 7
PROGRAM DESCRIPTION

7.1 SANPLE TIME DOCUMENT

TYPE FIRST RDDRESS
TYFE THO3 uuv: 8’ TO

I:Eumunmnuﬂunﬂwuuunumuuuwuumunmuumuumuuuu
:MNIEMTIMTIES-MIWIOSLMI79W SER. 8 5009

. sUUL : 2000 TIE(W
ll'.‘llllull
o ﬁggas
ll‘lll 1 1))
> )
:,,.::: 0 g m
ll(’llll’ll
’.

O'STOETESTEDH.LD

2

55TE
A

5%5%

. .....
"l I'l [q UL

ll('ll 1y ||

!

SR
-I
88888888

L e 2 3 8 2 8 8 & 2 0 & 8 0 & 2 0 & R B § |
®
-
-
-
v

SFEERRNEGgRaaTane

SRBRRBR
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7.1.1 WTIEWFMTWESPEEDTESTS

n v: .. 172440:
" ‘ B ‘t‘é"& TESTED:ALL 7
t1223222223223223

mm&nmmuﬂmm
:nmnnxvsmuonnms—oamaomnsum. SER. @ 5009
mtlm no TIIE(SI('ECIFIO&TI% e Tlﬁaggw)

m m:
¥TAPE SPEED REV m:<%1m> mruﬁ%

— ————— e ——— - —— — - -

——— . — e e -
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7.2 TEST SEQUENCE WITH RELATED ADJUSTMENTS AND ASSOCIATED HARDWARE

TEST NO./NAME

1. WRITE FROM BOT

2. WRITE START

3. WRITE SHUTDOWN

4. WRITE SETTLEDOWN

S. RERD FROM BOT

6. RERD START

7. RERD SHUTDOWN

10. RERD SETTLEDOWN

11. RERD REVERSE START
12. RERD REVERSE SHUTDOWN
13. RERD REVERSE SETTLEDOWN
14. TURN AROUND F-R

1S. TURN AROUND R-F

16. GAP SIZE-STOP HALF
17. GAP SIZE-START HALF

20. GAP SIZE INTERRECORD

RELATED ADJUSTMENTS

#NONE

* L

%FWRD/REV SPEED-STRRT/STOP-RAMPS

¥SAME RS IN TEST 16

¥FWD/REV SPEED

#MB8910 SETTLEDOWN ONE SHOT

¥M8911 ROM=MB303 ACCL CNTR

¥MB8910 SETTLEDOWN ONE SHOT
¥MB911 ROM¥MBI03 ACCL CNTR
3 ¥9 ™

¥MB910 SETTLEDOWN ONE SHOT
¥MB8911 ROM®MB03 ACCL CNTR
g g™

#CAPSTAN SERVO LOOP
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2l. GAP CONSISTENCY

DATA TIME 800 BPI
DATA TIME 1600 BPI
ERASE GAP TIME

WRITE FILE MARK

¥ RoY B3R

. TAPE SPEED-FORMWARD

N

TAPE SPEED-REVERSE

ER#EENOTE: IF TIME PROE.EHS APPE
TEST 26 8 27 REQUIRE

EO2

27-JUN-77 17:03 PRGE 16

PRGE 14
¥SAME AS IN TEST 16

#FWD SPEED

#REVERSE SPEED

2? RUN TAPE SPEED TESTS FIRSTHk#sxs

APE

#WRITE CLOCK

¥M8911 ROM=M8903 ACCL CNTR

#CAPSTAN SERVO LOOP

%#CAPSTAN SERVO LOOP

- -—— e — ——
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7.3 SUBTEST DESCRIPTIONS:

£ FRLRONRL 0T 1 5 BT 0000,

T1. WRITE FROM BOT:

THIS TEST WILL MEASURE Mﬁﬂm DELAY REQUIRED TO
MOVE T APPROX INCHES FORWARD
FROM Fe‘m STOP AT N% ETECLIE STARTING T’O“:%MSFER DATA.

ke ngr ssrm:nmaor
5' rxuum :ité or 1C (

gi TIME FROM GO az% IS BOT DELAY

T2. WRITE START

mxs TEST WILL MERSURE ACCELLERATION DELAY JUST RS IN

T1. HOMEVER THE TIME WILL BE LESS WHEN NOT STARTING

FROM BOT.

1. LEAVE TAPE AT ITS PRESENT POSITION. ASSURE THAT IT IS STOPPED
S‘ fmnios a'x'ﬁ OF TC (ACCL)

gi Tgmw?onsserormxssmtoanv

T3. WRITE SHUTDOMWN:

T8 JSL K IR T TP, 8, 5], ST
SR 0, D RSB i 2R 1
LEAVE TAPE AT ITS PRESENT POSITION. RSSURE THAT IT IS STOPPED

"9"3‘&.. i A A A R

ol o
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TH. WRITE SETTLEDOMWN:

THIS &W THE TIME
um& ao&% IiE ms%"% &he DTS Fance

é. @ Tﬁ AT ITS PRESENT POSITION. RSSURE THAT IT IS STOPPED

Y. nﬁ gonlsé: gm T0 aeszr OF SDWN IS THE

S. SToP

TS. RERD FROM BOT

TLY RS THE WRITE
-:Wiﬁ"h USE"THE SAFE RECORD THAT A

REWIND TO BOT
RSSURE TRAPE HAS I#IJ TIME TO COME TO R COMPLETE STOP

TF BIT 1# OF TC (ACCL)
ﬁ%%oneo OFCCLISBOTDELRY

U‘lﬂ-‘&ll\h—
IR

- ———— ——— ———— . — ————— e S —

P —————— e — e S

—— e W —— . ———

. ——— - — " = ——
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o ¢ e —— -
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Tb. RERD STRART
THIS TEST MERSURES THE SAME DELRY RS IN T2.

é régoa mﬁ Mc%n I IR eTep S STOPPED.

g. 5!‘“@ ORESETWMISSTMTMY

T7. RERD SHUTDOMWN:
THIS TEST MERSURES THE SAME DELAY RS IN T3.

é "%W OVERS{,EPRSSLRETWE IS STOPPED.
NOBIT‘OG-'DS(SGN

'4. TI!E rnon FCSECW SIZE (LAST FRAME READ) TO SDWN=1
S.

T10. RERD SETTLEDOWN:

THIS TEST MEASURES THE SAME DELAY RS IN TY.

MONITOR BI
TI%E FROM SET SDWN TO RESET OF SODWN IS THE

SETTLEDOWN
STOP

o o el

%EF E%YW:% 43 S*T RSSI.RE TAPE IS STOPPED.

S m—— e . —— -
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TMO3 DRIVE FUNCTION TIMER PAGE 17
T1l. RERD REVERSE START:
ng WILL MERSURE THE START DELAY IN THE REVERSE
CTION.

mm: 1 RE RSSURE TAPE IS STOPPED.
coa%“ CORD WMRITTEN IN STEP 1.

1
2.
g: %W" a!msegr Tcaz?f"' OF ACCL IS THE START TIME

DIRECTION.

)TO SDWN=1

T13. RERD REVERSE SETTLEDOMWN:

lT)Iilgo T%g WILL MEASURE THE RERD SETTLEDOWN IN THE REVERSE

1. mxn .

b B R TR
4. TIME FROM SET 0 RESET OF SOWN IS THE
. SETTLEDOMN DELAY

STOP
T14. TURN AROUND DELAY-FORMARD TO REVERSE
THIS TEST H{&c THE TIME REQUIRED FOR THE TAPE

LERVE TAPE AT ITS PRESENT POSITION. RSSI.RE THAT IT IS STOPPED

MIMB%Y;F WRTLERSTEU

§MJE IMMEDIATELY ISSUE R
MONITC? BIT 1S OF TC (ACCL).

IME_FROM GO OF READ REVERSE TO RESET OF ACCL IS
TwTW TIME.

i-‘

o T T
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T1S. TURN AROUND DELAY-REVERSE TO FORWARD

THIST% MEASURE THE TIME RS IN TI4, BUT IN THE
CTION.

rM'srm

(BIT 7 OF
A roamao

(BIT IS OF 1

FORWARD TO nch 1 IS THE TURN AROUND TIME.

e w—————— —— T — ————— — . — ——— . —— . — - —— - — = -
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GAP MERSUREMENTS:

THE PREVIOUS THIRTEEN (13) TESTS WERE MERSUREMENTS OF LOGIC
DELAYS PERFORMED BY THE TMO3 OR TE16 IN ORDER TO ALLOW FOR
i : ROTION £

JESIRED INTER '_'v';
S pg WIER

EXISTS ON TRPE
%ﬁ%mn 3%%“% FLY oF
WILL ALSO

T16. GAP SIZE (STOP HALF)

A 3106 CYCLE. TN OTIER WRDS, NE DISTANCE INTO

Bk B e

1.
T

4. Fﬁ %M RERD (FC = 1)
E nt T%t"l%uu chlm THE GAP

T17. GRP SIZE (START HALF)
[T;g‘f'TEgHLLMMDISTMG’TWETML

1. mmutcom THEN REVERSE OVER IT, ASSURE TAPE IS STOPPED.
2. xss; m FORMARD

3. m OR FC F 5 }

;. 5 FROM eozx 10 FC=1 1S START DISTANCE

T20. GAP SIZE (INTERRECORD)

msrsstu TH OF THE IRG ON

Eﬂ.ll '7 ‘l’l m Fﬂg THAT
ﬁ'ni'“ii {E8s e The
lﬂlTE 2 ECWS

(W;l’g SECG'D RECORD

CGD RERD REVERSE
W SECOND RERD REVERSE TO FC=1 IS THE

& % = a5
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TMO3 DRIVE FUNCTION TIMER PAGE 20
T2l. GAP CONSISTENCY:
NOW THAT WE WAVE ESTRBLISHED THAT THE 1

NTERRCORD
RS %‘%‘f’”
A DI
: w..&%s -

GTIMTBL IN LISTING FOR GAP TIMES)##

Te2. DATA TIME AT 80O BPI:

TI'IIS g HILE@F%;: REQUIRED TO WRITE

1. REH'DTONTH?%W TAPE TO STOP
WRITE A RECORD A

. MONITOR DRY ( T 7 N

9. TINE FRG! 958'" K TI'E TIME REQUIRED
STWI INCH AT TlE SELEC

T23. DATA TIME AT 1600 BP
REPEAT 1
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TeM. ERARSE:

THE ERARSE COMMAND WILL CAUSE AN AREA OF THE THREE (3)
INCHES TO BE DC ERRSED IN THE FORWARD DIRECTION.
TI'IIS TEST WILL ASSURE THAT THE PROPER DISTANCE IS

;B
Y. THE 'ﬁ mﬁi%ﬁ? g“E:OT 8 FRETOR.

S.

T2S. TAPE MARX:

THIS S ALSO A CHE ICK ON ;I"I-E W&)Igm GAP.

ORE DATA 15 PUT ON TAPE,

1. % AT %TS PRESENT POSITION

g ISS.; R MARK COMMAND
MONI ? DRY (BIT 7 OF DS)

4. THET TO DRY WILL BE THE TIME
?:?szn TO WRITE THE TM RECORD PLUS THE

—— e —— e — -




803

DZTEE-A I TION TI MACY! ( ) -JUN-77 17:03 PRGE
DETEER.PIT  SHow-T9 0000 T v HAme & .
TMO3 DRIVE FUNCTION TIMER PAGE 22

T2b. TAPE SPEED FORNARD:
R
-,,,'__ WES ON A SKEW T xﬁb
! %7 B B o
s i’% %%’ IS THE TIME REQUIRED
z roT oy

o DIVI
. 9EED roa 1 INCH.

T27. TAPE SPEED REVERSE:
RIS Tl & 7
T
I

1.
e.
3. smmp T STEPS 3 THRU 6 IN THE REVERSE DIRECTION.

.LIST BIN,LOC,SEQ

.ll* T MC
N T0C
LI ME

2 %ﬁ%@w&m ' e
it

NG LORDER
CH

;SHITCH REG%SSTEﬂ SWITCH RSSIGNEN S

096000 Sl 340000 p SlgTET

020000 SW13= 020000 IMIBIT ERROR TYPE OUT

SEREESRSARESESRECRRERES

[P
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l .
i m :;& %:4 SPECIFICATION
. | oo owri
! 000100 :
i mm AT svm USE SOF TWARE

0000000000

B s o B s b fa s o b
ODNOCNLEWNN—-D

ﬁﬁ&ﬁ? i?ﬁ&ﬂéms g
AL VT -

IMER IS RUNNING ( IIER)

MACRO DEFINITIONS
. SAVE ;SAVE REGISTERS ON THE STACK

Tt Pt Pt ot Pcnd Pz ot e Bt Pt Bt Bumst Pt Bt Boos B Bt Bt Pt e ps

%%Tm ;RESTORE REGISTERS FROM THE STACK

ISR
.
1 . ENOM W
1 - MACRO Lc
1 :a . INPUT :GET USER INPUT
- MACRO IND
555" .REWIND :REWIND SLAVE
:BRANCH IF ERROR ON REWIND
. ENOM ﬁ“o"&
.'rgc : , TIMON s TURN TIMER ON
"MACRO TIMCHX
mp TIMER(R3) :GO TO TIMER & RETURN VIR R2
(RS) :SET G0’ BIT

N o 1)

G R P
=R g
s
8

o P Pt Pt Pk Bt fpomt Buad s [t et Pt o e e et Brn Bt Bt Pt B G B
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REGISTER RSSIGNMENTS
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i

DDDDD D
o—:o—o—.—o—

)
&

; sREGIS

;
7

e Bt s s B s 0 B

4 g

;;FﬂOCESSiR ?T WORD

33 LIMI G (NM&U‘E)
¥ Q. (11/95)

. REGI (11/45)

i { :?rga REGISTER

1t TR BUFFER REGISTER

PR

: INT. VECTOR

Y ‘RR INTERRUPT VECTOR
MAF TY ERROR VECTOR
PIRQ VECT

; ;ARDDRESS OF FLOATING POINT INT. VECTOR
; ;RDDRESS OF MEM MGMT ERROR TRAP VECTOR

;KW11-P
;KWll-L
;LP11

;RH, TMO3/TEL6 REGISTERS
™CSi= 1

;THO3/TEL§ INDEX VALUES
=

cs ;CONTROL STATUS 81
BA= 04 ;BUS ADDRESS REGISTER
< B i X
cs= | }CONTROL _STATUS #2

= 12 iDRIVE STATUS

ER= M ;ERROR REG sl
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;OUTPUT BUFFER STARTS AT BEG OF PROGRAM

00

000

PE1600= 002300
ACCL=

100000

worseuelEiE . sl o B

U nn mun ~Hun S..w Sms.o.-..
T mmmwm Sear
g

TRAP
EMT
I0T

13

SCOPE=
TYPE=

H7=
AP=

; RHTC-TC(RS)
HLT=

0SC=
; RHDT-DT(RS)

f

TMO3/TEL6 REGISTER BITS
;MISCELLANEOUS EQUATES
OUTBUF=INIT

; INSTRUCTION EQUATES

; RHMR-MR(RS)

P E e B

| RERERELREHRENEEBERNRFRALRERSNRTIRARATaunT N DoQ NOTIANS

31-MAR-77 00:00

P11l
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;SETUP TRAP VECTORS

.=TBITVEC
+? :SET 'T* TRAP TO TIMER ROUTINE
g PR rox ronve
x PPy Ce2 iP 'S’b T0 HALT
m mxg . !gaon: : T0 .SCOPE ROUTINE
00003 m Z% %r :SET TRAP TRAP m’rg JHLT ROUTINE
OO - IORITY LEVEL

;ACTLL HJOK mnunn
; SAVE CURRENT LOCATION CTR

S& SENDAD ;SET LOCATION 46

.=62
25w ° i RESTORE LOCATION CTR
.=TKVEC
-
so;gm SWITCH REGISTER LOC. 176
000176 SWREG: .WORD  SWOB :SOF THARE SWITCH REGISTER
000200 005620 .'rgoz JSINIT ;GO TO START OF PROGRAM
000210 006726 iml 3SRSTRT :RESTART ADDRESS
STKPTR= 600 s STACK
- .71@
iom QmE ’ . 17%0 :SWITCH REGISTER
O i§ 33@ 239% 3 : TMO3 DRIVE UNDER TEST
ﬁiglﬂé ?r';mé Zﬁ $nc51 ﬂzmwsgsl Enginé‘ﬂ“xsrﬁs“‘
801014 ATINTAL: [BLKH 16 SERCH EN YAINS TIME FOR FUNCTION
1054 GAPTBL : w 66' I&ﬁi‘ ggagc%qw ggrecsxg?uué:r‘ TEST
A - sl
Sﬂi}? (I:QP: . .a} 3 :comng 'x‘smwaﬁ (USED FOR TST 021)
flig2 fef: BT ¢ T e
001124 PRGFLG: .BYTE O : PROGRAM FLAG
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NOT TO BE/TO BE TESTED

;RESERVE _SPACE FOR CONVERTED DIGITS
Rgll CHARACTERS

CONTRINS PRSS COUNT
:1/70 = YES/NO.

;UNIT FOUND INDICATOR

TERMINATOR
;A 0/-1 = Eglgg
: /=] =
s T
3 ous

A
A
T
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= - a Ae e e
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.HORD MAX, MIN

27-JUN-77 17:03 PAGE 34
TIME SPECIFICATION TRBLE

e e [yl % o R B8 o o

;TIME IN MS

FUNCTION TEST »

WRITE FROM BOT TS}ml

3l e

;NOTE: TEST 26 AND 27 REQUIRE PRERECORDED BOOBPI SKEW TAPE.
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GAP TIME SPECIFICATION TRBLE
BY

AL.

.HORD  MAX,MIN(10)
1
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MACY11 :mx
TEST

31-MAR-77 00:00

P11
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MACY11l 30(10M6)

m—m

MO3

e7-JUN-77 17:03 PRAGE 37

TEST HERDER POINTERS

Tﬁhxm'momo

GTSHR:

SSOF TWARE SWR
G, SR ; BR8 THARE SWR
:SAVE REGISTERS ON THE STACK

L.
’
- BN TRUF BT FIREY cham 1S <o

3 L e
15 N iS“aE'g?oE"
es: RTS

T e pecry RSy
s sROUTINE TO TYPE RSC MUST TERMINATE uxm A 0 BYTE.
.% WILL xnsman.m @& LINE FEED.
i .,m' xls'ngisig OF RSCIZ STRING
; s TRGS SBITPE TYPE ROUTINE ELW
!N.I.Lf GYTé 0 w
i B 6 @;ﬁ “39,“ %ﬁﬂm s
STKFLG: . 0 ga.:

A 177564 i A STER
ﬁa«é% 6% §§eou= EEL n:aigusE . N;%vm T BFFER
%@o:.g& 915><1a> : :CONTRINS CONTROL O CHAR (IF TYPED)
RDSW IEX% 0

TYPE: POV S3tsh ao i 2T W OSAGE ADDRESS
ADD &gsﬁn : 1ADJUST RETURN PC
CLR8 RLO
TYPEL ;ga ;cYgTEgLo s ;BRANCH IF CONTROL O(t0) WASN'T TYPED
TCRLF }’Y%,% ;3 TYPE <CRY<LF>
TYPE3
R nosu
F— 45&‘ PR TE KOT THE TERMINATOR O o TACK
1St (SP)+ : :POP TERMINATOR CHAR OFF THE STACK
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DZTEEA.P11  31-MAR-77 00:00 TYPE SUBROUTINE
B33 oo Bl P e i REYORE 18 caLLeR
"
1488 002210 122716 000011 TYPEY: CMPB  #SHT,(SP) ;;m IF HORIZONTAL TRB <HT)
!@ ¢ %?2 3s: ga ﬁésfsm " A LINE FEED
e OB =5m il
13 1 002110 MOV SNULL , -(SP) f§ éﬁr AND FILLER
1495
i& 000001 4s: i? (SP) Wn :ﬁtw e
1 002250 ,S§ FILLER
2 ol
}& 177640 g 1] ; ;MAIT FOR OUTPUT DEVICE
I it S B 9’ SOOI IR LM TR e
§ % % 6S: % ?alg ;;% ir”“uom? (CR)
002120 gn s ;CLERR CHARACTERS TYPED COUNT
ﬁ g 812,2(SP) s sBRANCH IF (LF> OR "NULL’

; s INCREMENT CHARACTER TYPED COUNT

000012 000002 7§%:
es:

o
o
v

B Eemn BSS @5@@% o
8382

Bt et et ot st oo e [ s o Pt Bt

oo

Yo Bt B et e B frose B B Bt

:HORIZONTAL TR8 <H‘I' ) PRNESSER

000040 ok
108: .
% 002120 %%mcm ngn A m.rmfsm

%5
1219

1520

igé TYPEL ..csr CHARACTER

1523 ;SUBROUTINE TO SAVE GENERAL REGISTERS ON THE STACK

{250 ICAVE: ROV

1 'SAVE: MOV RS, -(SP) :SAVE REGISTERS ON THE STACK
i MOV m,-: ;

1 nv  R3S(3P)

i MOV Rl -(5P)

is:n 000014 ,.,"8\," Rgtg’?)(sm GET RETURN PC

ig RTS »&c . :RETURN

1 s SUBROUTINE TO RESTORE GENERAL REGISTERS FROM THE STACK

2% 000014 REeriae BT (5P)+. 14(SP) ; .

1 : m (§)+:Ao '@505 &I'S’?ERS

1 (8P)+!R1

1 MOV (5P)+.R2

1540 MOV (SP)+.R3
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{mﬁ &ICTIM TIMER MACYLI m{lﬁ'ﬂ 17:03 PRGE 39

001126

001126

105037 001126

P§}1 e
% ; RETURN
T TAL DATA TO ASCII
WIPE 0 CONVERT OC ROV —

CNVOCT: MOVB  SP,TYPFLG sSET DO NOT TYPE FLAG
BR eniTo
AL T0 I8 m:
woung"k cm; °$ mﬁq cﬁun#' IT ouT
CALL ROUTINE
m%r: CLR8 aomn.c -sst TYPE FLAG
" JSR PC, . SAVE ; SAVE '%q ON THE STACK
T
ﬂ sOIGITS, Ry :gux IN OCTAL DIGIT
MOV JRI ;GET 8 10 BE TYPED
18: % :SHIFT #
MOV g,m :SET DIGIT COUNTER
BR
2s: RSL gg :SHIFT 8 3 PLACES LEFT
ROL
B b
3s: MOV Rl :SET SHIFT COUNTER
&ya gbmma),(mu :MOVE ASCII EQUIV TO OUTPUT
DEC DECREMENT DIGIT COUNT
ﬁ gs :GET NEXT DIGIT
ST8 TYPFLG gmcu g ASCII IS
Pe corc -t
. 0DIGITS
: JSR PC, .RESTORE ;RESTORE REGISTERS FROM THE STACK
RTS PC
:SUBROUTINE TO CONVERT OCTAL DATAR TO DECIMAL ASCII
:CALL: MOV ;MOVE NUMBER TO R2
; JSR %,awbc“%
CNVDEC: MOVB %TYPFLG :SET DO NOT TYPE FLAG

mes.noﬁﬁ"cmmrg moc&n#io.ogcxmué mf ??un%‘rvpss IT ouT
- JSR m&g :CALL noum:

TYPDEC: CLRB JSTYPFLG ;SET TYPE FLAG




DZTEE-A TMO3/TEL6 DRIVE FUNCTION TIMER MACYLl 30(1046)
DZTEER.P11  31-MAR-77 00:00 och T0 g IMAL

CNVTD:
§:

= 35 T
&8
&
- %ﬂ T 7533:( )+
o

§ P18 L AT e
:H uz %’?‘sﬁmna«s
; ?V‘}LH” NEGATIVE

UNTIL CONSTANTS DONE

[
) Sl 254545 . ‘
= ettt ¢
MDA DO |‘|ll"\ |’ W
00, alla 2
o 1t
4 . gt
) \ * 9
5 8
£ £

)

1 1 0060 é. mao oxi TISO
1
it o P ondhs Stk
is}; IR PB,.RESTORE ;RESTORE REGISTERS FROM THE STACK
igl DCONST 1
{ E-N
isaa " 15"
i& :ﬂ 6 : TERMINATOR
f% THIS SUBRC - "5 I0NS rgmn:sr
{ PR me& Har

! ‘ s e s e e . : : : :.:
ig e ufnul Tﬁ f} THRD42))
im Em S :é sr (AT I'E) i
ig i ﬂ i 51 r: T0 ATINE
i% 02551 ansrc:% - (80) savznanaonnc STACK
1 o605 v s MULTIPLY
1 00265 & :T0 FORM x&x mﬁ?m&
{gg X02hbL 'r‘%s P n‘? ,R3 :R3 CONTRINS I INTO TABLE
1 0266 MOV = STI R3),R2 :GET MAXIMUM SPEC
} 10257 {% "%: : CONVERT T0 occxmL s TYPE
1 > ey NTBL42(R3), R2 T AN
i 2 {ﬁ S ie occmu. 3 TYPE
| e
1 nov :GET ACTUAL TIME
1 ssé ;ESNVERT% oécml 8 TYPE
1 YPE
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31-MAR-77 00:00

DZTEER.P11

DO4

MACYL1 30(104) 27-JUN-77 17:03 PAGE 41
TYPE SPECIFIED TIMES ROUTINE

gh
:myﬁ} '*'ffs;rm*a e
I GAP 8 INTO GAP

0
3:"‘ ATIME |. ACTUAL TIME INTO ATIME

sn
OUTGAP: %v ,-g; ;SAVE R2 AND R3
MOVB , ;GET GAP 8
=
L.
INTBL (R3),R2 :GET MAX TIME
g%z mj«:.%c :CONVERT TO DECIMAL 8 TYPE
’ TINTBL+2(R3),R2 GET M
"g g&%c ;gom:gr ro'f:cxm. 8 TYPE
.thrr s TYPE ¢
MOV '“Smm: R2 :GET ACTUAL TIME
ﬁ - &.rmtc :CONVERT T0 DECIMAL 8 TYPE
" TINGRP, R2 :GET GAP #
{3& gc,wﬁocr :TYPE GAP 8
MOV o€ "(sm,gg :RESTORE R3 AND R2
(5P)+.
RTS
TIL ASCII TO OCTAL RT 1
; 13 10 CONVERT RSCII DATA ooc%?‘cm%gﬂocmmm
ég“s,m'r IN OCTALO <15-00>.
"y G STACK
Wy e ?“‘pf"a 13 Rea1 oAt
MOV sOCTALO, R1 m%s&gr OCTAL DATA
&t:s 5?51) cu:nn OCTAL DATA
18 %990 ga,mm :(CR> TERMINATES INPUT
MOVE  (RO)+,R2 T 'OCTAL' DATA
BIC sl 'R2 2‘ IP D BITS
MOV $3,R3 COUNT
2s: ASL (R :SHIF nsr
ROL 2(R1) :0CTAL DIGIT
K
BIS n;,mu s AND msc THIS gmn
. BR 1 :GO GET NEXT DIGI

- - ——— = —— -

|
|
s
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DZTEE-A TMO3/TELG DRIVE FUNCTION TIMER MACYLl 30(1046) 27-JUN-77 17:03 PRGE 42
SUBROUT INE

| DZTEEA.P11  31-MWAR-77 00:00 ASCII ro OCTAL CONVERT
* ma 0031 oowm 002376 an , .RESTORE ?TG! REGISTERS FROM THE STACK
1710 0031
i?ié TIME
i ISR B DS FoLfien AL
iz i o
171 144 PUBL ISH:
17 ﬁm J PC, . SAVE : ON THE smcx
8 B por o T A SR o cous
7 n e B 0g A r e
1 164 001 BEQ
i% ﬁiﬁ CLR gs ;ct.zm "SUM’ REGISTERS
im i ‘1‘, 1 .é 000020 %ﬂ ﬁs..m :BRANCH IF 16. ITERATIONS
HALT TERATI T 16.
3 e oo a.. JJERATION CON T g 1 R
i? ucu r:sr IS RUNNING.
1;% % 18: g (R0)+,R2 :SUM INDIVIDUAL TIMES
1 R3
174 00321 1 DEC R1
ig 003212 001374 BNE 18
1737 003214 000004 28 MOV #4,R0
1738 00322 3 RSR R3 :SHIFT TIME IN R3 3 R2 4 PLACES
1739 ROR 23 ‘RIGHT = DIVIDE BY 16.
1790 DEC
1741 1374 BNE 3
i;:s 10237 001012 MOV R2, JATIME ;MOVE AVERAGED TIMES
i% 001122 ys %va garsmm.no :GET TEST &
}77:3 001656 003252 ?ngE NAMPTR(RO) , 5§ :GET TEST NAME STRING RDORESS
1748 5§: LWORD O
i?ﬂs'?: 001122 JmSR gsrsmT R2 %7 nf'sr 5
{% g %:m .{?2 :cc:?gsggac : RESTORE éscxsn:ns FROM THE STACK
1
1754 sanb INPUT SUBROUTINE
xﬁ ,suaawng T ‘ﬁ TTY INPUT
1 : ] . INPUT
ig : INPUT DATA IS RETUNED IN BUFFER BEGINNING AT INBUF
1759 003272 gwms CINPUT: MOV RO, - (SP) SAVE RO ON THE STACK
B ted mE i B e
1764 003306 11374 177562 MOVE  38TKB,-(SP) ;GET CHARACTER
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000017
002121
000003
000042 012642

00S620
000001
000176 001000
61 001000

% 001000

FO4

MACY11 qwmmﬂ 17:03 PAGE 43

BIC (SP)
ﬁg:tg) ; CHECK RUBOUT
-(RO), (SP)+ sREMOVE CHARACTER FROM INPUT
’
:MAIT FOR CHARACTER
3s: %l ,(SP) 2@20« U (1)
S (SP)+
TYPE,
BR 18
4s: E'r amc.(sm :BRANCH IF NOT CONTROL C
sRESET yo
P a rm RESTART PROGRAM
40S$: { ),
P ICR.ISPH
o
Gl
c§: TYPE.CH{ yo.RO
e R
-KEYBOARD INTERRUPT SERVICE ROUTINE
tKISR: MOVB  @8TKB,-(SP) .e;; TER
BIC lgm ; STRIP mm Y BI
w ' (SP) F NOT CONTROL O (t0)
MOVB (&),mo :SET CONTROL O INDICATOR IN TYPE ROUTINE
18: cHPB , (SP) :BRANCH IF NOT CONTROL C (1C)
?é gﬂa.m : INHIBIT #C IF ACTI1 QV OR AA
RESET
I 38INIT sRESTART PROGRAM
2s: g{m gts:ﬂTM,(SP) ;BRANCH IF NOT A
glé qc?azc.sm :BRANCH IF HARDMARE SWR IS INVOKED
MOV 8177570, SWR : INVOKE HARDWARE SWR
TYPE, M. HSWR
3s: a'crga 8CNTRLG, (SP)  ;BRANCH IF NOT 1G
" Pic!”cI SR ccrur:':suwsu YeH RECISTER
cs: 18T (SP)+ POP CHARACTER OFF THE STACK

RETLRN TO CALLER
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DZTEER.P11  31-MAR-77 00:00 ERROR SERVICE ROUTI
181 . INES
{3{? -m%rt W&oc:ss m ?3 )
1 FNPN | .
‘y
1821 fﬂ 2 nﬁv rg mo ERRORS (OUT OF RANGE AND HARDWARE)
1 na: (HLT+1>,<(HLT+2> AND, FOR A
{ CALL xs
1825 JSR ;s.g& ;msms ON THE STACK
1 s SET
13 A 13.&3 : F an
i i€
1 T STSTNUM, R2 :GET TEST 8
i g RO 2
i L s SRR,
i Q . 28 ' :%ccu IF ILT
}g @' 'm&'zm :BRANCH IF NOT HLT+2
1839 JSR PC, OUTGAP ; TYPE GAP SPECIFIED TIMES
1::0 TYPE, CRLF
1 BR 4%
1 JSR PC, OUTSPC s TYPE SPECIFIED TIMES
1 B o
1845 MOV ER(RS) n?
}g B ; gmﬁ, C(RS)
{ BIC g{oamo,no
1% IC i RO
Z .. o
1 TYPE,E.SF : TYPE SOFT ERROR MESSAGE
i BR &S
1 ms,s.nﬁx
1 MOV RO :GET FIRST mss OF REGS.
gz 7. Rl :TYPE FIRST 7
1858 (RO} + ;GET REG_CONTEN &
1860 JSR PC, TYPOCT ‘AND TYPE IT
1861 TYPE, SPRCE2
& XS
1 MOV C(RS) ,R2 :GET CONTENTS OF TC REGISTER
1865 JSR PC, TYPOCT
i TYPE, CRLF
1 BIT #5409, ISKR :BRANCH IF NO RING THE BELL
1%0 BEQ
1 TYPE, BELL
1871 ST sHALT ON ERROR?
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DZTEEA.P11 lﬂ-ﬁ% SERVICE ROUTINES

BPL 68

HALT

‘ﬂ PC, .RESTORE :gﬂ% REGISTERS FROM THE STACK
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UPON COMPLETION OF ERCH SUBTEST

SCOPE SUBROUTINE

Eﬁ?ﬁp TERATION IF SWOS IS SET
REPEATS TE. ?&T{;‘ﬁiﬂw IN TIME TRBLE (ATINTBL)

o &%‘A ;Emnzfomm CONTINUES
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327 SCPADR :RESTART AT TSTOOO
ﬁ'ﬁ‘ﬁ 5 N ‘rw .

G ;CLEAR ERROR FLAG

RO, (SP)

£ 'éx ;ADDRESS OF 'DS’ REG IS IN Rl
sF¢, RO :ADDRESS OF 'FC’ REG IS IN RO
JERFL ;BRANCH IF ERROR FLAG IS SET
. i@ 0nE TIHe IN TRELE
§m;&§,aunm(m) rign count
:  INITBTT TTERATIONS
1H11, 3SR m}.u xrm?sm ITERATION DESIRED
gs.,amcm ;BRANCH IF ITERATIONS INCOMPLETE
837, 3SR ;ngsr SELECTED gs TEST O
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SCOPE SUBROUTINE

15T gﬂ& ;BRANCH IF IN CHAIN MODE
J ISH

B B RLPAIBITR Bl

.SBTTL TIMER SUBROUTINES

R I e ues U e R ail e
+
RTRh o 1 e o0 T (BTN .
:é._ T } '? §: ITY "32:
:RETURNS: :n'.:a 5 TO INDICATE LAST POLARITY (424/-24=0/1)
TIMON: CLR RY : TIME COUNT
MOV R3 POLARITY T0 'O’ STATE
gr ,MR(RS) : IF POLARITY IS '0’
18: ax? :osc.mmsy sMAIT FOR OSCILLATOR TO RETURN
A
2s: NEG R3 :NEGATE PREV POLARITY INDICATOR
3: IT 80SC, MR(RS) ‘WAIT FOR O?EILLRTM TO RETURN
g :T0 *1’ STR
4s:
.smwapn: 10 coun TIME
: ERCH TOR TOGGLES (BIT <0&> IN MR REG) REGIS
‘RY IS . R3 IS NEGATED TO INDICAT
'&L A 1 IR :R3 1S SET BY TIMON ROUTINE
: % TO CALLER
sNOTE : THIS ROUTINE IS VERY CRITICAL. IT MUST BE
:LESS THAN us
1Ry 81T | %05 g&gm . na--auw(m ?Taﬁm’ NT STATE 1S 'O’
X ga T h ; mcaémc TINE
P (R2) :RETURN TO TEST
. =TIMER1+
TINER: FEG RS

;NEGATE PREV STRTE INDICATOR
INC RY ; INCREMENT °*TICK® COUNT
i

(R2)

TIMERR: L-YI;E,E.TINV
JHP #SCPADR

. =TIMER+
10,5 A T, LR W R O SRR e o 1
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msr
nnox
JSR PC .sn;ns.!z :SAVE_REGIS ON THE STACK
B B iG] 1 PRR THCK
CLR R2 :CLEAR SUMMING REGISTERS
18: g.az n.u*n.v TIME PER TICK
8 ;BY TICK
MOV g,-(SP) :DIVIDE COUNT BY 10.
A O 2
A1 3 B e
(5P)+, ISATIME : QUOTIENT
MOVB sTSTAUM, RO :GET TEST &
g JSATIME, STIMTBL (RO) :CHECK THAT TIME IS WITHIN
9# :LINITS SPECIFIED
g‘ imnt,snnmoamm
gg u.*u :CALL ERROR ROUTINE
i{?si ;g RESTORE :ggw REGIS THE STACK

TIMES (PRODUCED BY TSTO21)

HESE BTG IEANE PO B e
TR e

TG
E(:ﬁl.L %‘ g;ﬁ"dmw'm iCOCKTION GAP CONTAING GaP o
T

GAPOK :
JSR PC ;SAVE_REGISTERS ON THE STACK
MOV #56. RO JGET T TICK
MOV RY,R iGET T g(.g T
gtg R :CLERR NG REGISTERS
18: ADD RO,R2 .nu. IPLY TICK COUNT
ADC :BY TIME PER TICK
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-(g ;DIVIDE TIME BY 10.

bt xg’
(Gt e A gt

8195
Emnt.cun‘m.(m ﬁg wT%)

TEPIRAG3E3 BT

001012 001556
001012 001560 gr gmm.cnmem) ;CHECK TIME (MIN)

28: Lz :REPORT OUT OF RANGE ERROR
000400 174160 38: E -%a 3SR sBRANCH IF TIMES NOT WANTED
002744 JSR kwanw :TYPE GAP TIMES

1008:
002376 JSR PC, .RESTORE sRESTORE REGISTERS FROM THE STACK

Pc’ :RETURN TO TEST
SUBROUT r:s

THIS sw%mm S RCDELAY OF

004250 OELAY: cnfse
-(sm :SAVE R2 ON THE STACK
004652 = nov :SET RETURN RDDRESS FOR TIMER
004340 i P mta(na) :GO TO TIMER & RETURN VIA R2
004000 28: ax; rmo
,%} ém,ae :RESTORE R2
: THIS SUBROUTINE A SPECIFIED Y (UP TO BSMS.)
:CALL: “?nt?&fﬂn o%m Y TIME C(IN US)
W
001114 beLavv: T ag .amucu IF O DELAY
= ROV ' ('5'3')‘ i TA0F A3 ON THE STACK
004710 = MOV s, R2 :SET RETURN ADDRESS FROM TIMER
8" ; InP TIMER(R3) :GO TO TIMER & RETURN VIR R2
1114 2s: m Tg& IM, RY
MOV (SP)+,R2 ;RESTORE R2
3s: RTS

; THIS ﬂﬁ% ngﬁcm'f PRECISION # AND RETURNS THE RESULT

sTO THE CALLER ON THE STACK. BOTH DIVIDEND & DIVISOR MUST BE POSITIVE.
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;NOTE: THIS SUBROUTINE DESTROYS PREVIOUS CONTENTS OF RO,R1,R2 & R3.
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R 2 Fg $IEN Che WE'

B RIS SRS TR

RTS pc '

s B Fom

'c' BIT zsz" uor mn.
bnvm. g?‘r" cu:cx 15"5»: UNIT
m NIT
?9 Pc . sSET 'V’ TO IND NOT AVAIL

18: S PC :RETURN |
-SUBROUTINE TO CHECK IF TEl6 SLAVE IS AVAI FOR TEST
L CALL : . ;%’E 8 VIR DRVNUM
s 8, 98SLVNUN s 8 VIR SLVNUM
‘ i CORG DRTVE 8

VAVA: ) : VE 8

e

PC

;BRANCH IF SLAVE PRESENT
;SET 'V’ TO INDICATE NO SLAVE
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DRIVE SUBROUTINES

(BRI R i comien

RHINIT: MOV 840, CS2(RS)
* Wove afok\;nn.csz(as
)
ﬁ' ?54'"?“!5 :LORD SLAVE & INTO TC REG
m sNORM1 1, TC(RS)
PC
HA

3 TO WAIT FOR DRIVE RERDY (DRY)

W&S (PC)+ ;CLEAR WAIT TIMER
WRITTIN:

;WAIT FOR READY TO SET

: INCREMENT WAIT TIMER

ETfor {VPe rlre GBUED LAITING FOR ROY"
'zor.osms) E%u rgg 5'&85 TAPE

mg L m:n REWIND

£y FENIND Em mﬂm
(RS) E;ﬁf;a'.m
(G ERROR EXIT

PC
TO REWIND A UNIT (DRIVE/SLAVE COMBINATION)
8, d80RVNUM

:iﬁ 5 m&m
; ‘T éau.sn WITH SELECTED SLAVE AT 'BOT’, & 'V’ SET IF
USRI SETUE

REMIND: J PC,RHINIT INITIALI %
| R3, TMCMD : GO r&“fn%ul;mg RO INE
3 3 R
-WORD % : FRAME COUNT (NOT USED)
i (RS) :SET 'G0’ BI
18 Bl 80T, DS(RS) : IF 'BOT’ SET
g'ﬁ ,DS(RS) s CHECK ERROR BIT
?s” :BRANCH IF ERROR BIT SET
28 BIT IP,DS(RS) :WAIT FOR TAPE MOTION TO STOP
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oM e

:W}g T0 %r&ﬁ WORD RECORD

WRITE: JSR w :&nggﬂﬂ SUBROUTINE

irr chno MRITE FORMARD COMMAND
W}g 10 Rscaomsss WORD RECORD.

2 5 el
wan }g T0 I%T&%m REVERSE COMMAND
B B R 6 S AT

OF WORD COUNT

m@ o R R o™

:SUBROUTINE TO SPACE FORWARD 1 RECORD

FUDSPC: MOV g&cm)(m IL. RECORD COUNT
ﬂ .mmﬁ 1WAl anm”nsmnoc \
PC ; RETURN
GRPRTIS, T0 VELTR O o SR SPGE D RS R
(su)mmv :SET "GO’ BIT

X3

(RS) ;LOAD RECORD COUNT
V%*(RS) ;LORD COMMAND

u e
E%n
O

-

g: g g :cC,ﬁLRY ;WRIT FOR TAPE MOTION TO STOP
; TINE TO LORD A COMMAND

;CALL: JSR R3, TMCMD

: LWORD BUS MDRE?S

: .MORD WORD COUNT (2'S COMPLEMENT)
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% WY (2'S COMPLEMENT)

oY

MOV
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Can)

TURN
EW;&EJS’RIM TEL6 SERIAL NUMBER

SN(RS),R3
s001G1ts,
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AR LA LA TE 11
~ro

Rl

;GET FIRST DIGIT

;FILL FIRST DIGIT

;GET SECOND DIGIT

;GET THIRD DIGIT

;GET FOURTH DIGIT
; TYPE SERIAL NUMBER
; RETURN
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