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1. ABSTRACT

MARKTZ is used to formuy and woridy unceriified foses for wse on the POP-12. The formaiting is LINCtope
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3. LOADING PROUCIL

where X is the onit n

If the version of DIAL usad doa ot avtomatical by stard tren MARS 72 s sraried by ihe followivg procedure:

. Be sure processor 1

a
b, Press 170 Preser

c. Press START 2¢.




5. USAGE AND OPTIONS

When MARK12 is started, the following display will obpear on the console scope:

VARKL2

THIS PROGRAM wI1LL FORMAT AND CHECK
LINC TAFES FOk THE PDF-12

SELFCT QPTION AND PRESS LINE FEED
oM THE CONSCGLE TELETYRE:

SELECT
1 STDLINC FORMAT

i’ 192¢ WORD FOREAT

The user now presses 1 or P on the console teletype. All other responses are rejected and a response can be
changed by typing Rub Out or the new response. After the type of tape is selected and LINE FEED is pressed,
the following display will appear:

MOUNT TAFE TG BFE
vARKED ON THE KIGHT
REFL 0OF HINTT

PLACE 1'NIT 10"
REMOGTE 2TTH
MRITF ENAFLED, THEN

PRESS THE ALK 50 1TCH

The user does as asked above. The program will examine unit 1 to be sure it is selected with write enabled.

Then it will try to set the MARK flip-flop which requires the console switch to be depressed. When all is correct,
the tape display will disappear and the tape will move. The process of checking the unit may cause the tape to
move slightly; therefore, it is suggested unit 1 be placed in remote just prior to actually marking the tape.

There are three complete passes down the tape and back. These are formatting, writing and checking. When

the checking process is complete and correct, the following display will appear:




AOCD TAPE

ALL O MAKKED TAPE TO REWIND
THEN SELFCT CPTION AND TYPE
LINF FEFD ON THE TELETYPE

SELECT
1 MARE ANOTHER TAPE
2 KESTART DIAL

This means that the tape is good and may be used as desired. Option 1 takes the user back to the first display.
Option 2 returns to the Dial system.

if the check was not correct, the following display will appear:

TAPF CHECK FATLEWD
B SFLECT

} Mok ANOTHERC TADE

0 2 RELTART DAL

\ This means the tape is not fo be used. The return options are the same as for a good tape (see Section 6 for a

discussion of check failures).

6. MECHANICAL CONSIDERATIONS AND FAILURES

The correct operation as well as formatting of tape requires that the tape travel and path be smooth, clean,

and steady . The following items are suggested for most reliable operation:

a. Be sure heads and guides are cleaned.
b. Mount reels squarely on hubs.

c. Before marking a new tape, run it all the way onto the take-up reel and back to the
supply reel to insure optimum alignment between guide and reel.

d. Observe tape motion and be sure the tape is not lifting off the head. If it is, the
transports require service.

If there is a check failure and the above items are satisfactory, then the tape is most likely defective.




6.1 Formats —

The Standard LINC Format contains 512 data blocks each containing 256 data words. The 129-word format
option will generate 1536 data blocks each containing 129 data words. Most all tape programming and usage is
and will be with the Standard LINC Format tape. Some special applications that simulate PDP-8 DECtape will

have use for 129-word formats.

Although it is not recommended that special formats be widely used, the MARK program is organized in such a
way that by minor modification virtually any format can be written. The program listings give detailed informa-

tion on how to do this.

STANDARD LINC FORNAT

1124  WORDS FRONT END ZONE
4195 VCRDS FRONT 1M 70ONE
1 WORD Fi:D RLCCK NUMBEK
Repeated 1 WORD GUARD WOKD
532 255  WORDS DF\TA UOKD
times 1 WORD FINAL DATA WOKD
3 UCEDE CERECK WCKR
1 WCRD GUaRD WORD
1 WORD Fogei BLOCE ML BRI
5 UORDL v ZONE
@ UORDS FINAL 1M JONE
PraE WN0EDE Frvay enb o 7 ONE
129 WORD FORNAT
1024 WOKRDE FRONT ®aD 7Z0NF
4795 WORDS FrONT IM ZCNE
1 WK Fun HLOCK NUMEER
1 NOKRD GUARD HOKD
Repeated 128 WOKDS DATA WORDS
1568 1 WOKRD FINAL DATA MOKD
. 3 weRD! CHYCk VOKDS
fimes 1 UKD GUARD & CKD
1 WIORT RKUD BLCOCK NUNEEK
5  WORDS I ZONE
1923 HORDS FINAL T ZONE-
124 WORDE FINAL Fiv ZONFE
Note there are 8 and 15 data blocks respectively for each format at the front and end of the tape. These allow
smooth searching and turn around. They are not used for data.
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i STD. LiMe
FORMAT
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FORMAT
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TO REWIND THEN
SELECT OPTION ARD
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SELECT
1 MARK ANOTHER
TAPE
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FAILED
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2 RESTART DIAL
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PiCK UP
TAPE DEFINITION
VARIABLE

WMKHO

9
WRITE \
BEGINNING EM'S

i 2
WRITE
BEGINNING IM'S

s o et

. 1
BLOCK

I

I WRITE A
BLOUK

e wr,_.wD
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NO - DONE k

_J.«.U.M{\ ALL BLOCKS >
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(BLOCK

WAIT

WRITE FWD BN

FICK UF OTHER |
VARIABLES ABOUT
THIS BLOCK

WAIT
S
WRITE GUARD
WORD
il
WRITE {s?

12 DATA WORDS
AND FORM BKWD
BN

B
<

WALT

(WRITE GATA WGRD
ALL DATA
WORDS DONE

N ?
-

WALT

FINAL MARK
WORD

(R —

ki

WRITE 3 CHECK
MARK WORDS

REVERSE BLOCK
NUMBER

EXIT
SUBROUTINE
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PICK UP
VARIABLE

WAIT

WRITE A WORD

‘ NO ALL DATA
o WORDS?DONE .
DATA WORD TO
| TB REGISTER
‘ GET MARK CODE
| ¢ : C
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| SUBROUTINE
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l HALT
RECEIVING
WORD
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CLEAR TAPE
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EXIT SUBROUTINE
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B2:7
gazi
Ar2L
duz?
2023
@agza
PQupa
Flo
w27
RY)
zy3l
pgi2
2e33
223a
233s
2036
Ag k7
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2762
1428
61292

5952

1429
2200
5872
6029

1329
2762
1420
2800
7253
142¢
5128
7853
1420
2a0¢
7853
6022

a2@

/HARK PRQOGRAM FOR PDP-12

/BY R.J.

/5-3@-65

CLAYTON

JCOPYRIGHT 1969, DIGITAL EQUIPMENT CORP,

/MAYNARD
/NERSION

SEGMANT 2

LMODE
16
STDlaL,

ko]
-
1
N
]
[
=

MASS.

MARK1Z2-2

/READ A GROUP INST.
/THIS WILL OVERLAY DIAl
/WHICH STARTS AT 4g2@

/THIS 1S & CONSTANT USED
/FOR REFERENCING CHAR TABLES
/IN THE DATA FIELD

/THIS 1S THE STARTING POINT OF
/THE MARK PROGRAM.
/FIRST [ISPLAY WHERE THE USER
/PICKS THE TYPE OF TaAPE TO

/FORMAT

DSP1.,

OSPiR,

L2F 3

J%e QAINTT
07 ©S1

ANS

JMP DSPLR

LOA

ANS

SHD 1

6.el

JMP LTAPE
SHO 1

2e00

JMP PTAPE/
JMP DSP1

LDA

ANS

SHD 1

poze

JMP REFRESH
SKHO 1

6127

JMP REFRESH
SHE |

2080

JMP REFRESH
J#P DBSP1

1S THE

/JUST 1IN CASE

/GO 1O @ AND A SUBROUT,
/FIRST FRAME

/L0CATION FOR ANS,
/COME HERE TO REFRESH

/HERE AFTER LINE FEED

/GOOD SELECTION

/450 GOOC SELECTION
/GO BACK FOR 2 GOOD
/SELECTION

/COME HERE TO REFRESH

/ND ANS YET

/A HRONG ANSWER HaS
/BEEN GIVEN




tes2

2252
ap54
4255
4756
4457
azbé
42061
4262

4363
4064
4365

4266
¢ b7

2278
ge71

ea72

4073
4074
4075

- 4876

4077

4100

4101
4102
4193
4104
4125
4126

g1@7

S p11@

2111

8112

<l
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PR STIE SRR RS IR
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PR ]
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i~ 4.
AN N T NS Tt

Ty

~
{oai
e
AJ

$ 5

L
5y - O
6 W

282

4313

4712

2280
7777
2201
7760
7763
3240
2185
1777
2000
6141

1928

3200

6535

4231

JPROGRAM T0 WRITE A
JSTANDARD LINC FORMAT TAPE

SHoRT™  TAPE

LTAPE, POP
PMODE
SMS ONMARK /GET MARK TURNED ON e —
JMS 1 KWRTAP /G0 WRITE THE TaPE
2p0e JBEGINING M 000
7777 JBEGINING IM
2470 /256 WORDS PER BLOCK voay
-12 JFIRST FWD BLK Nyhe g
-10 JFIRST BKAD BLK NUMB o“4eo
1024 sT0TAL NUMRER OfF BLOCKS
7 INCLUDES A FEWw AT FRONT 7772‘
JAND BACK FOR TURN AROUND 1772
2005 /N0 OF M 3SETWEEN BLOCKS lol‘f
2010 /NUMBER OF FINAL IM COCES
, 4020 /NUMBER OF FINAL EM CODES Y13
LINC /70 LINC MODE aoalf
LMODE 00 u{
DA I
1220 /NO OF 3LOCKS TO CHECK
JHP CHECK JCHECK WILL FINISH

JTHE JOB

JPROGRAM TO WRITE 129 WORD
/LINC FORMAT TAPE FQR TCO1
/STMULATION

PTAPE .,
PMODE

POP

JMS ONMARK
 UMS 1 KWRTAP

2000

7777

201

_2@

-15 JTHE OFFSET HELPS SEARCH
JON TAPE WITH SHORT BLOCKS
3840
205
1777
2002

LINC
LMODE
Lpa I
3890
JMP CHECK

/NUMBEPR OF DATA BLOCKS

KHRTAP, WRTAP /CROSS PAGE REF. ')

Bea, Ems
BEG, Ims
wDS/ BrocK
{sT FWD BLX
(ST puD BLR

ToTAW BLKS
Ms BETW BLKS
FinaL TMS
FiNAL EMS

é?fzf7 March / /
WITH THE NEW VERSN ZFZK

ma
RISNG 2006 LIiNC TAPES

THE FoLtow NG CJ“QMG#ES

MARK.
Broeks @8 — 1777 sreas oF
L~ 1577
ABsS [ X1 Wﬂé cH. T
Is2d 7624 2024/
‘¥5?52- 1 600 dooo
)
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/SUBROUTINE TO TEST TAPE TRANSFUIRTS

z /AND MARK SWITCH 7O DETERMINE THAT
Z /1T 1S Ok 10 MARK TAPE.
4 /MUST HAVE UNIT 1 SELECTED
228 /4UST HAVE UNIT 1 WRITE ENABLED
S /MUST THEN PRESS MARK SwlTCH
2zw; /SUBROUTINE wlLL PREVENT BASHING
2ele /TAPE ON UNIT @
27z
21z
0213 PMODE
herd 413 22 ONMARK, Bp2¢
n21% 414 0.4t LINC
©zib LMODE
P27
7222
[ A+15 22 DSP2Z, JMP QAINIT /USE 0 AND & ROUTINE
L2282 Lo16 2257 0T DS2A . /AS A DISPLAY ROUTINT
2223 7THIS WiLL BE THE FIRST
¢2os /HALE OF THE CISPLAY, IT
B2z v /15 JONE WITH THE TaAPE
h226 /GOING BACKWARD.
gz27 2417 Q767 ANS :
£eod vi2g  Fris NOP
B2%; vigl  razé L DA ]
2eée 122 & 44 gide JSET UP FCR UNLIT 1 AND
2233 /TORWARDG MOTION
23 peZd TREC 3
7235 ¢ied =152 6152
T2 . .
Bed7 g2%  Tlg@ JuP GAINIT /D0 SECOND HALF CF T+I1S
dpaR Zize  223¢ DT DS2RB /OISPLAY
az24: 2:27 2782 ANS
¢4 J-r2 0 Mg NOP
zad
G4
2245 #1331 2284 SET 1 4 /THIS (COP EQUALIZES
P 132 T£77 -1¢7
@247 p133 2224 XSK I 4 /THE Fwl AND BKWD
425 L3134 29133 Jmeo, -1 /MOTION TIMES
2251
Lz2n2 £435 1222 LDA |
3253 g13e  S¢g 5p8¢ /SELECT MAINT KEG TO
8254 2137 25288 108 /LOOK AT UNITS aND MTN
2255 249 5151 6151
3256 21d1 221t CLR
8257 piez 1520 icB
%202 J143 5154 6154 /SHOULD HAVE UNTT 1.
226 T144 0 142 SAE 1 JARITE ENABLLD, AND
oo C1es 5777 5777 /FWD MOTION
P63 g14é 2154 JMP L+2 /NOT YET
gz64 £14T 2155 JMP MARKSW
2265
L2648 2158 1922 OMKST, Loa 1
75257 £151 4824 ggz24 /3TARY BACKWARD MOTION
2272 2152 25@¢ : 108
g271 2153 5152 6152
272 21564 5115 JHMP DSP2 /G0 RATK AND TRY AGAIN
.y g

e




23 p2e2

B AXGC At T:'E_?“{‘iié;'L(Jp.

11 LR
s ZL wSC 11 JREAT 17 malsx
LS S a3 roL Lo
23 : xa72 LEE ]
Z4 . 5132 sMF OMRST /NCT MR OPRISSEC
Py
83 c1ES iz RET2. POF TS FLFE . -GDE
B32sc JRaR< s L FL..:P i3 ON
azev JAND TAPL IS TwWD MTIN.
@30 PMODE
g2z L1 E8 22 CiLa
RN 4387 2131 6151 MATNT REG.
R alll
R T3 1B
HAC ) 2172 T JMP T ORNMavk
RS
2317
@32y
KPS 24203
w3z
452l /DSP2
pizé ,THIS ROUTINE IS USED AFTER In %
i /4 TAPE THAT THIS PROGRAM MARKDD

JFROM HERE THE USER CALLS Dlal aR
/MARKS ANQTHER TAPE

pise .MODE .
2332 gpeg@ 7228 DSP3, JMP QAINIT /T3 D1SPLAY ROUTINE
333 a2@1 227¢ 0T D0S3 ‘ JCHECKING ROUTINE SETS
g5384 JTHIS LOCATION UR FRAME
N335 /3 QR FRAME 4
7336 geee 8782 ANS
2537 2223 £2:3 JMP DSP3R /REFRESH RETURN
B34y poR4 1282 LDA JRETURN FROM LINE FEED
A341 @205 2762 ANS .
P3472 2285 1422 SHD | JNOW TEST THE ANSWER
3343 207 513¢ §1920
?344 a21@ 6228 JMP DSP1
P345 z211 1428 SHO 1
B346 g212 5282 6280
3347 PB213 5216 JMP. STDIAL.
8355 2214 6220 JMP DSP3
#351
p352 g215 1éed oSP3R, DA /REJECT WRONG ANSWERS
2353 gple 2742 ANS
4354 Tp217 w422 SHD 1
ERP )] pp2¢ 5198 61908
p35¢ gzer 7233 JHMF REFREZSH
8357 ye2 1422 SHD I
PS8 p223 4232 62292
dion P24 7253 JMP. REFRESH
2362 apz5 1429 SHD 1
4563 gg2s  r2ié pA2
psed pez? 7253 JMP REFRESH
4369 a3 d2¢ JMP DSP3 /A BAD ANSWER WAS GIVEN
B366
3367 ‘
2370
8371 ’) w)
@372 PHGDE
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/SUBROUTINE T7Q WRITg TAP
/CALLING SEGUENCE:

/JMS WRTAP

/NO OF BEGINING END MARK
/NO OF BEGINING Im
/NUMBER 0OF WORDS 0QF 2ATA
/FIRST FWD BLOCK NUMBER
/FIRST BKWD BLOCK NUMBLR
/NUMBER OF BLOCKS

/NO OF IM BETWEEN BLICKS
/NO OF FINAL IM

C/NO OF FINAL EM

/RETURN 16TH WORD AFTER

WRTAP, Q@¢@
CLA
TAD I WRTAP
I1SZ WRTAP
0CA KIEM
TAD 1 WRTAP
I1SZ WRTAP
DCA KIIM
TaD 1 WRTAP
1SZ2 WRTAP
DCA WRLOOP+?2
TAC 1 WRTAP
ISZ WRTAP
OCA FBLK
TAD I WRTAP
1S2 WRTAP
CCA wRLOOP+2
TAD 1 HWRTaAP
1S2 WRTAP
CMA
DCA BLKCNT

TAD KHERE
OCA 1 KWAITL
TAC K282
6152

LINC

6202 FRSTGO

HERE , TAD KIEM
JMS T KWMKD
ggee
TAD KIIM
JMS I KwWMKD
ge1?

WRLOOP, F3LK

I KBLCCK

T WRTAP
JMS T KWMKD
P27

1$2 FBLK

NOP

152 WRLOOP+3
NP

R -

S

JMS
/SAVE NO OF END MARKS

/SET UP NC OF WRDS.
/SET FWO BLOCK NO.

/SET 2KWD BLOCK NG.

/GO SYNC WITH TAPE WORD

/CLEAR TAPE WORD FLAG
/10T TO CLEAR

/THIS IS LINC JMP INST,
JRETURN WILL BE IN 8 MODE

/NOW WRITE FIRST END MKS.,
/ACTUALLY GO WRITE 17
/CODE FOR £M

/NDW WRITE THE BEGINING
/1M MARKS

/CODE FOR IM

/GO WwRITE IT
/NUMKER OF W3ORGS
FBAWD BLOCK NUMBER

£ IM BETWEEN BLOCKS
£

MENT BLOCK NUMB,



19Z BLXCNT /OONE ALL BLOCKS YET?

JHP ARLOOP ANO

152 WRTAP e : .
NS 1 AwAlT: /WRITE

077 AEH

/Ay
ST AN
4 43z Tz TUA L DMA
JadE PRI . S TAD 1 WRTAP
e Reg ) £4314 2231 192 WRTAP
R 4315 /353 JMS 1 KuMx3
Z51¢ 4316 A7L7 8eL’ JHRLITE FINAL 1M MARKS
2511 4317 1531 TAD 1 WRTAP
25. =7 4320 2231 182 «4R7AP
VRN 4321 3733 UMS 1 KaMKE
4014 422 N22e DREY JWRITE FINAL END MARKS
2513 6323 5141 LINC
29106 L MODE '
2517 2324 33i1 CLR
2528 c325 2201 AXO JCLEAR MARK FLOP
2521 326 2364 SET 4
522 #r27 7127 -5 JOELAY A wWHILE AND
2523 2338 1322 Loa 1 /BACK UP THE TafE ON
2524 2331 204 zoz4 JUNLIT 2 SO THAT CHECK
2525 2230 ASQQ 1oR /PROGRAM CAN TEST THE
25206 ¢333 6152 6152 /TAPE
B527 2334 2225 XsK 15
€53¢ 2335 4338 MR -5
ERE £33e 224 Xsho @4
R53z 2337 63350 JMP =7
5533 2343 2702 POP
2534 PMODE
(535 4341 724 CLA
gsde 4342 5631 JMP 1 WRTAP /ALL DONE GO BACK
2537
gaag
3541 4343 2200 FELK, gede /VARTABLES
2542 4344 3280 BLKCNT, 2262
2543 4345 3220 KIEM, BZNe
g544 4346 32402 KIIM, e
2545 4347 4598 KWAITL, WAIT
25456 435 4263 KHERE, HERE-1 /WILL BE INCREMENTED
3547 43151 $203 Kg2de, B20¢
3552 )
51 4357 44p¢ KBLOCK, BLOCK /CROSS PAGE REF,
2552 4353 4520  KWMKD.  WMKNWD
2553
2554
2555 2440C
3558
5%
2557 /SUBROUTINE TO WRITE A BL0CK
258 J0F TAPE
ioex /CALLING SEGUENCES!
235¢3  /JMS BLOCK wITH FWD 3L0CK ND IN
2564 /THE AC.
3565 /F1RST LOCATION AFTER JMS CONTAINS
0566 ) /NUMBER OF OATA WRDS IN 8LOCK )
2567 . /SECOND LGCATION AFTER JMS CONTAINS

Pes JAACKHARD Si0CK MUMBER

I O U U R




/ THIS ROUT!VE WILL NR!TE' ’ . . ; ) .
7 BM  (FHD) : . ; P ‘ :
A o o
/ oM (MIN. 14. MAX, 42390}
/ i
/ Cv  (THREE WORDS)
/ GM
S/ 3N (BKwD)
/
: A BLOCK, gge
2h 709 CHA /USED TN (OMP, FQORM
e 475 JMS 1 KWAIT /WwRITE FWl 5
3 2216 216 /BuL0ck nNG cO0L WORD
Y ! A ‘TAl [ BLOCK JGET NO OF DATA WORDS
S Zb 44p5s 7149 CHMA CLL
LS 4426 3¢ TAD Kpibié
2613 44¢7 7438 . S5%¢L JLESS THAN 14 WORDS
2614 4418 742 HLT
7615 se11 7458 SNA
2516 care  Tau2 HLT /SPECIFIED 1
p617 4413 3265 GCA COUNTA /SAVE NUMBER
26y 4418 ¢ 182 BLOCK /MOVE »';v 2
2622 4416 32732 GCA BKENS . /SAVE 1?
2623 4417 3271 DCA BKBNA /CLEAR BKWRD BLK
ph24 /2889mMELY REGISTER
2625 4424 4711 JMS I KWAlT JaRITE GUARG ‘ORD
2b6z6 4471 8342 . 20z JGUARY MARK COO
A62T . 4422 137 TAD K7764
2634 4423 3266 DCs COQUNTE 7TQUNT OF 12
F631 4424 131 TAD KBLTAB JSET uyP BIT TABLE POINT bR
3632 4425 3267 DCA TEMPA
BEIZ 4426 1313 BLKLP1, 740 #5252 12
2634 5427 4711 Ju3s 1 KwalT o ; y FORM
2635 4232 2211 galt HKwRu BLK NO FOR
B de 4433 1279 TAD BKBNS RITING ON TAPE
2627 4437 7424 . RAL
2647 4233 %27¢ UCA BHONS
BE41 4434 7432 St,
gear : 4435 1667 TaD 1 TEMPA /JGEY & BT
P543 4636 1271 TAD BHBNA /COMBIRE WITH OTHER
D644 4437 3271 DCA BKBNA /R1TS ARD SAVE THEHM
2645 4442 2267 [S2 TEMPA /Movt eoINIER
ve4s 4441 27266 162 COUNTB GONE 1o YET
g647 4442 5226 JMP BLKLP1 /NC
Be5¢ 4443 1313 BLKLP2, TAD ®5252 JWRITE REST OF DATA #ORES
3651 4444 4711 IMS 1 KWAIT JWRITE DATA «ORD
Bées? 4445 211 2211 /OaT e MARK CORE
6623 4646 2265 1SZ COUNTA JOONE YET
2654 4447 5243 JHP BLKLPZ /NG
2625 4452 1313 TAD K5252
23 <451 4711 CUMS L KwAlT /RRLTE FINAL RARK
26057 4452 3213 2812 JFINAL MARK CODE
ceog 5452 7225 CuA TAC STL RAL JWRITE 3 OHEICK WORGCS
28661 4454 34712 JMS 1 KHMEWD
2662 4455 2381 gEes /CHECKMARK COBE
2663 4456 4711 JHS [ Kuall JURITE GUARD MARK
2664 4457 @302 §¢82 /GUARD MARK CGOE
3665 4458 1271 TAD BKBNA
36656 4&6* 4711 JKHS I KWAlT JWRITE BKWD 8LOCK NO.

soaCwwWARD BLK NO CODE -




Ty IR0y ecto Tz OLUwA S TINeT L TIAY P L P TRER
p T 4464 5422 ’ MP 1 8L0cK /0R BACK - . ,
4485 BIP2  COUNTA, 2 JCOUNTTR NO OjgmaiTh AR0S
4466 3324 COUNTE, 2 JCOUNTER 4ST °¥,3R55 @ ' .
4467 TEMPA, 2 /R4 TAG
4477 KBNS, sedn FSANE o BN LEz
447 asBNs, ZFz2? sE0Rx
2472 3LTAZ, 2207
4472 PP
4474 2788
5475 RN/
4476 2hes
76 4477
7 452k - )
787 4591
171 4 4507
271 4582
37172 4Bg4
2743 4525  JAi¢
2714
4718
2705 4536  Fi16  KEBLE, 2216 JOUNSTENTS
2747 4507 7744 K?2764, 7754
370 4510 4472 KEBiTAB, BiTiE
3721 4511 45028 KWALT, walT
pi22 4512  4FA28  KWMKWD, WmKHD
3725 4513 5257 K525z, 5257
2724 -
AT
EX-XY 4
/SUBROUTINE 70 WALT FOR COMPLETION
/GF CURRENT TAPE WORD
/ AND THFN TRANSFER DATA TO TAPE
JCONTROL FOR TRE NEXT WORD
/(4 L!NES)
/CALLING SEQUENCE:!
/UMS WATT FOLLOWED B8Y MARK COOE
/70 BE GENERATED, THE AC
JCONTAINS THE DATA wORD TO
/BE WRITTEN WITH THE ABOVE
/MARK CQODE.
/EROGRAM MUST RETURN WITH THE
JNEXT WORD 70 HE WRITTEN WITHIN
/42 MICROSECONDS
sTHIS SUBROUTINE TAKES UP T0
/52 V}CCOSE"DVDS 1¥ 3YSTEim CygLE
JTIME WERE T0 GET aS SiLOW AS
/‘ ? ~1CX056EC.
6608 JZE22 AALT, 8222 "
4621 5154 5154 sPUT DATA WORU IN TB

/THE ACTUAL WDRD %RI'TEN
) /0N THE TAPE JLL THE )
- /COH4P OF THE BER JUST .
YPLACED IN THE T8 REG.

e




% - — A

8767 438z 7378 cLA CLL . ) N
2778 ) 622 1698 TAD 1 WaAIlT JGET ®aARK COD . o ’ ’ i
2771 604 5141 LINC 760 TO LINC M. )
8772 .M0DE : '
2773 2625 2437 gxL 1 17 JTEST TO SEE I€ TAPE
477¢ inle  L2VP b T JwQRD FF (S ur, IF SO
2775 JTHEN WE HAVE DELAYED
2775 JAND ALL 1S LOST.

2777 se27 1417 FRSTGO, SXL 17 JkOw WALT FG3 (aPE WORD
10287 ;ele ~527 JMP -3 JFolP BLCP

178t 2etl U228 Loa 7 )

102 veie L deét

1283 2613 2222 POP ,T0 PP 8 MGDE

1204 PMODE

12¢5 2614 0152 6152 JCLEAR TAPE FLAG

1865 ce15  220¢ 1S7 WALT /INCREMENT PETURN

LHe7 4616 72082 LA

121¢ 4617 Sege JMP 1 WAILT /G0 BACGK

181z

1612

1613

1314

1215

s /SUBROUTINE TO WRLTE A NUMBER

1917 /WORDS OF A GIVEN MARK CODE

1322 JCALLING SEQUENCE:

122% /1S JMS MKWRD FOLLOWED BY CODE WCRO,

LA22 / AC COnTAINS NU OF WORDS T BE WRITTEN

1023 ' /JTHIS SUBRCGUTINE aDOS 17 CYCLES 10 THE

1424 JWALT ROUTINE anD MUST BE CALLED WITHIN

125 /0@ MICROSEC.QF THE LAST wal?® EXIT.

L2t JTHIS ADDS 412 MICRCSEC. 70 THE wAlT

1827 JEXTT TImME

ia3d

1B

1332

1338 (628 (492  WMKWD, @eeg

1234 421 Tr4: cma 1AC

1225 4627 3224 DCA WMCNT : /SET UP NGO OF WRDS.
183 Ge2% 1522 TaD I WMKUWD ,PICK UP MARK COOE

1937 4624 3226 pcar WMCODE

1449 462% 4202 JMS wWAIT /G0 WRITE A WORO

1841 Geze  7Mps  WMCODE, 0820 /HOLDS MARK COGE

104z 4827 2234 152 WMCNT JOONE ALL WORDS YET
1043 4633 52925 JnP -3 2N

1244 4631 728w CLA /YES G0 BACK

1245 4632 2228 JSZ WMKWD 7 INCREMENT RETURN

1046 4633 B2 JuP 1 WMKWD

1247

1854

1252 s34 2322 WMCNT, @eze

1432

1253

125

1855

1256

LEs7 JSUBROUTINE TO CrECK THE TAPE THAT HAS

1268 7JUST BEEN WRITTEN, ENTER CHECK wWITH THE

1861 JT0TAL NUMBER OF POSITIVE DATA BLOUCKS

1362 /1IN THE AC.,THE SUBROUTING Wini WRITE

1963 /A PATTERN OF 11eil»t1 ETC, IN CACH BLUCK

1864 JTHEN B2CKWARD BLOCK NUNMBERS ARE CHECKED

o LYutn al: R OCKS ARE RFAN INTD CRAF aND




JTHETR CHECKSUMS VERIFIED. MBS TIE L5221
YDATA BLOCK 1S CHECKED TO BE SURE ALL .
JOATA 1S CORRECT

JEXIT 1S 7D
JTHE USER IF
JAND ALLCwS

/TTAL

ELes

nAD

L MODE
._;‘:,‘f‘ L3486 CHECK 7SAY NUMBEH aF ELC&«"(S
led ~ale 284y
114z 2el7 0 2051 JGENERZTE TES PATTE 2N
il andg 2777
11¢4 sA41 1222
el Je42  4ALL
il R 1461
iz’ 2et4 2847
111 2645 2221
i1l 2646 55643 /NGT DONE YET
117
1013
Ll g™ 3411 CLR
P JROE 45532 STC wWHLAND
1116 cesy 102 LA T _
1217 ce52 9322 rg2d ' /SET uP EXTENDED &0UDRESS
rizae 2653 2221 AX D /FORMAT FGR TAPE
11¢1 2654 L7228  WLOOP, Lia 1
112 #2655 @242 2¢LR
1128 s856 2023 T™A JLOAD T#a SETUP REG.
1124 ag%7 2735 wRT T U ;aRITE ON TAPE
LLZs zebe 2222 WBLKNO, D288
1126 2651 13429 LA 1
1127 2662 M1 1
1132 ge63 114D ADM
1131 2664 2569 WBLKNO
- 1132 2665 1460 SAE 1 JWRITTEN LAST BLK YET
1338 vete 2200 CFBLX, 20202 JHOLDS FINAL BLOCK NO
©1L3e nes7 4654 JMP WLOOP .
1235
1138
1. pe78 @733 MT8 1 U /NOW TEST BXnD aLK NO.
gs71 9200 peoé
2872 2733 MIB 1 U
g673  A208 guds
2674 1129 ADA |
ge7% 2221 pad1
2676 1268 STA |
2677 0089 BTEST, 0gee
erep 3733 MTE | U
2721 @928 zp0¢
2782 1449 SAE
27¢3 @677 BTEST
274 6747 JMP RERROCR JEAAN BN WRIMG
2725 245¢€ AFE
2726 5674 JM7 BTEST-3 JNOT DONE YET
e787 1228 oAl Z10W CHECK WRITTEN TAPE
. g718 2829 §928 ,
) 711 8@81 AXO 7EX AQD FORM ) _ )
g g7ie 8811 CLR .

2713 4720 STC RBLKND

44A_____;___;__________;__________———::j-----I-I-I.-..-.-....-.-



1820

2715 228 8220 . - \ -
' 0716 2223 E e

[Eal Sl I S L
RS N R S S

o~ O RO
& G0 I e BN OV

@717 23732 RoE U
A72G  AYBA RBLEND, Zrdd
% 721 145y ST
it 2722 7777 TorT /CHECKSUM OK
! $72% 6747 _#P RELRROR /8D
11i7o 72724 1420 L2ad /YES
A 272% s R
’ 2726 1142 A0M
e 2727 B722 RELANT
LI 473¢ 447 Saf
1222 4731 7566 CFELK
L2103 732 6714 JMPoRL0O0P
24
1205 7733 1281 SE 11 /OONE NOw CHECK LaST

~
o

FELOCK

<

¢734 3777

~ O
=3
~d
(o3}
w

1929 LA /T-A1S [S DATaE TEST
& 3736 @811 221t
. 4737 1481 DLOOP.  Saf D1
p: n74@ 6747 _¥P RERROQR
1213 2741 273s ADD =3
1 A742  H220 xS< 1
iel 2743  &£737 JMEOCLO0pR
1216 )
1217 x744 18322 Loe
1222 g745 2275 DT 583 /SET UP FOR GO0 TAFE
1221 SOISPLAY FRAME
200 7746 6751 MR 3

WAIREN

[FSEEPNRVIE SV SRTEAN TR W AU SV IS B S L
L A

] 2747 Lad22  KERRDR, D4 ] STOME HERE On CHECKING
v $7HE 2423 oY L84 FERROR, SET UFP FOR ER=OK
Lden /DISPLAY FRAME -

127

RRRY w751 4221 S:C JSF3+1

1231 g752 0643 LDF 3

1032 #2753 2811 CLR

1233 #7542 a1 AXG /CLEAR EXTENCED AUD.
ook /UORMA T AND =EAD THE
1285 2755 0733 MTR Y /TAPE FOR THE FRONT
1234 2756  BARZ AL 2 AEND

1237 ¥757 2733 MYIE U

124¢ 2768 V320 LEee

3762 23382 - ANS, 28¢¢ /LQCATION FOR ANSWERS
2763 ape geue JFROM Q@ AND &

/QANDA SUBRCGUTINE FOR THE
/pOP-12

JREMOVE o1g¢
ZINSERTinG S

: /
1@08 1222 QaINIT, LDA 1 JSAVE JMP RETURHN
1881 @382 2
1282 2228 ADD 3
1883 18 STA
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a

2ACA,

GAD»

QAE,

QARFSH,

QAG,

sSTC 1

.
e
STL 24G-3

r
W a
<) 3=
@
x>
[
+
oy

o Uy

g (Y Y X W

1 = (M

R ORIV
1 0
m
[IS N TUR VS REVTI ¢ SR )
I N
H
-
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—
s

JMP QAT

LOH 1 4
JMP GAD
JMP L +6
JMP QAE
SAE 1

JMF Q4D

7o o

/2TR 10 FIRST &AM
/GET FIRST PA!

JPTR TO HALFWORD-1

/

/H. BJMP PTR IF # OR F
/74
/34
/CR?

/N0

UMP GACH+4 /EXAMINE NEXT CHAR

w
—
X
— (A

-68
coM
sTC
STH
XSK
JMP
LOH
JMP

)+t o i = ON
1
Lws U OIS B0 )

STH 3
SET 1
[

LDA !

377

STC QAH-1
SET 1 3

2

SET S
QARFSH-1
SET 1
3
JMP QAT
JMP L+
LOr 1
LoA 1
scL |
STC QAM«+2
ACD GAW
JHMB QAMW
LW 13
LOA 1

8se 1

JINITIALJZE ANSWER BUFR
/74 To ANSHERS
JNEXT HALFWORL

/9 IN AC

/BUMP PTR TQ ANSWERS

JANSWER BUFR IS INITIATED

/XR4 TG PTR TO LAST TYPED CHAR IN ANSWER BUFR
/----RE-ENTER HERE TO REFRESH--~-

JINITIAL Y POSITION

/NOTE VERT IS SET HIGH

/XR3 TO PTR TO HALFHWORD QUESTIONS-1

/%R T0 PTR TO LAST DISPLAYED CHAR 11 ANSWER BUF K

/F
/H. BUME PTR
/NETTHER. ASSUME HALF SIZE

JSET INSTR TO CLEAR £F FOR HALF S12E
/NOP 1IN AC

/8UHP PTR )

o~

RN




3 477 5183 STC QAM=2Z VA LS B AL D AR L T

4 - 118g. 3513 ACD QAW+l v /7ADD 9u In AC . . , . Y .

-5 '1121 5245  GAM, STC QAP+3 éo g

& 1182 2724 weZ 1 4 74D CONTROL R 3 TER e ' R
h7 1183 1oz 35 1 JTHIS INSTR CHANGES, EITHER 3SE & 37 BCL &

3Tr 114 BIEL 224
B0 11gs 0 Pipd EEIE JaC TO CONTROL REGISTER

L3y 11486 e szt /xR1 TG INITIac ¥ POSITION

372 1487 T2l 128

LLos 118 @az; Coa /Y COORCINATE MULTIPLE

1375 1111 7737 -4

478 111 Loof ATM /Y COORTINATE

2377 1113 2297 2

i 0 1114 2323 QAH, LnH 12

471 1415 7232 JMP GAD+1-

477 1116 7381 JMP QA2 ;74 BuvP PTR TO NEXT CHAR, PUT 48 IN &c

1413 1117 7L36 JvF Gad /34

1424 142¢ 1428 Smi 1 /NETTHER

1425 1121 4328 432¢

L4086 1122 7862 JMP GAG JCR, MCVE X AND Y COORDINATE

147 1123 7242 JMP QAP JISPLAY CHAR

t412 1124 - 7114 SR GAR JF1CK UF NEXT CHAR

a1l 1125 7242 imP QAP /70 HERE 1Y DISPLAYING ANSWER BUFR

Léliz 1126 1222 S&0 1 JSWITCH TG DISPLAY CURSOR. EITHER 22¢9 OR 7777

1413 1127  A1pY 2 /1FXR4=XRE, THLN SW1TCH=7777

1414 1132 7516 JMP QAF

1415 /OUESTION MODE

1416 1131 132% GAl, Lo 15

1417 1132 7272 - JMP QAQ+1

142¢ 1133 7114 JMP QaAH /74

14727 1134 7114 JMP QAH /33

1822 1135 7125 JNF OGA-d SNETTHER, DISPLAY T

1474 1136 521 QA iMP GETKEBO /14 HERE TF SISPLAYED BUFFER

1424 1137 478 AZE i

1425 1140 7204 JHP QAE JNOTHING TYPED EXIT

14726 1141 2062 SET 1 2

2477 1142 1412 GAY

1433 1143 4% Sl 2 VAR

HEIRE 1444 7331 JHP QAK+4 JYES, EXIT

438 1145 1422 SHG 1 2 /CR?

14323 1146 7223 JMF QAN

1434 1147 9286 X§X 6 /15 THERE AN ANSWER FLELD?

14355 1158  7¢53 JMP QARFSH

1436 1151 1422 sub 1 2 /K3

1437 1152 7178 JMP QAL

1449 1153 1422 SHO 1 2 />

14461 S 11%4  73e5 JMP GQAK

144, 115% 1422 sk 1 2 /ALTT

1443 1156 7415 JMP GACA JREINITIALIZE

14.4 1157 1422 §ud 1 2 JBACK SLASH?

1645 1162 7353 JMP QARFSH /7 1GNORE

Tt 1161 1422 Su2 1 2 /RUBQOUT?

a7 1162 775 _we GAL /1GNORE

LAna 1163 aZ2 S<2 1 ¢ 3

1820 1164 7253 SMP QARESH

1452 1165 5172 372 .+%

© 453 1166 7231 M2 QAal

14924 1167 7263 JHuP QAG 1

1455 1178 7263 JHP 3ag

1458 1171 1329 LOA ]

1457 1172 02928 )

1462 1173 1344 §TH 4

<451 4174 7853 JuP QARFSH SREDISPLAY

R




gaL,  LOW 4 7T0 HERE 1P RUDBUMT U8 A
JMP QAC+1

JuP QARFSH /74 1GNORE e
-6072 ' g

L JTESY THE CHaK
gaz ! JRUBOUTY?
37
v MR GG JNO, ALK SYEoUR BY
EE A
2 3T 3
1476 1211 13 UHME L2
1477 1217 1329 2= 15 JBUMP PTR
1ogi 1213 1323 cor 3 JGET NEXT CHaR
1581 1214 P232 JMP Galel
152 1215 2415 RGP JiF 74 Ok 34, REPLACE CURRENT CHaR W1TH 7
1585 1216 27it CLR
1504 1217 1345 STH 5
1585 192¢ N452 AZE /WAS 1T 74 CR 347
15¢6 1221 7212 JMp =7 /NO. CONTINUE
1587 1222 7263 JMPOGAQ /BACK PIR UP ©Y 1
15190 ;70 HERE 1F CR
1511 1223 2206 GAN, XSx &
1512 1224 7311 UMP O GAK+4 JEXIT ROUTINE 1F NO ANSHER F1eLn
1513 1225 7231 JMP QAC
1514 1926 7853 oMP GARFSH ;76 MOVE PTR TO NEXT QUESTION FIgLD
1515 1227 7357 JMP GAE+1 /34 END OF BUFR. MOVE PTR TO FIRST QUESTION FIELU
1516 1230 77eS UMZ GAN+Z
1517
1924 1231 1824 GAO. o= 1 4 /S\R
152 1232 1422 SwD i / +1 74 BEGIN F1ELD
1522 1233 74p2 7422 / +2 ¥4 END BUFR
1523 1234  6H7¢0 JMF 2 / +3 NETTHER 74 NOR 34
1524 1235 146 Sag |
1525 1236 2534 34
1526 1237 @22¢ xSk 1 €
1527 1e46  222% xsk 1 €
1538y 1241 5720 CoUmE 2
1531 JS\R TO DISP LINC CHAR IN AC
1532 1242 #241 GAP, JMULT BY 2 FOR JnNDEX 10 ADDR:SS oF TasLE
193¢ 1243 3438 AX+4
1534 1244 402 /ADDRESS OF CHaR TO DISP IN XR2
1535 1245 3586 AU /THIS INSTR CHANGES, EITHER OP OR ADD U
1536 12646 3586 QAU
1537 1247 2081 /ADD 4 TO XRi T0 SPACE CHAR
1540 125¢ 4981
1541 1251 27E5 /GET ADDRESS OF ANSKER BUFR
1542 1252 Q€17 :
1543 1953 2@¢24
1544 1254 0452
1545 1288 201l
1546 1256 527 1-2 /SWITCH=2 OR 7777
iR 1257 3113 -1 /¥ COCRDINATE IN AT
155¢ 1960 1742
1591 1261 17672 Ss5¢ z /CISPLAY CHAR
155% 1262 6282 SMPZ
1553 1263 1229 5AQ. oAl /3BACK UP PTHR BY 1
1554 1264 3777 ~333¢2
1555 . 1265 11490 AN
1556 ) 1266 0884 4 ) )
1557 1287 7853 JHP QARFSH /REDISPLAY - ) . A

. ™y : f

444_;__________________________———;————:::--i-IlIIllllllllllll-.-l.-.-...
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1660 1363 TLLs
1687 1264 5122 /23:5
1547 ‘ 5 360 25951 g
o203 1366 ipes /04T
1564 1367 a2’
455 137¢ 77 remtu
tEGe 1373 72
1hE 137 e ¢ f26V
H7TL 1373 TalE
tAT 1374 27 Je TR
187 1375 PTaL
e 1376 canl FEEY
the 1377 L3115
to 12862 T s 751y
14 1461 7227 7287
i€ 147y 4343 4543 /3212
i 1493 5151 6151
b8 14¢4 AL 7T 4177 /337
1 1405 2782 g2t
i /34 BACKSLASH 1GNORED ON INPUT
i 1406 z /NOT USED
) 1407 33AT 7 /NOT USED
177 1418 27872 23 /3507
Ve 1411 I 7.
JO0DES FeAalTy 37 1RUBOUT NOT DISPLAYED
1412 4543 GAY, 4543 /LF 2 CR
1413 7476 7475 7<52>
1414 3534 R34 /AT, BACKSLASH
1415 3747 3747 /RUBOUT, TAB
1416 293¢ 2 /744 SPACE
1417 272 2220
1420 7922 756 /410X
1421 Agee rgoe
1422 722¢ 72082 /742"
1422 297¢ ge7e
! CODES 43t 44:%, a5:LF NOT DISPLAYED
1 1424 7232 GAX, MP QAO+1
17 142% 7263 JMF QAQ
1726 1426 7263 JuP QAU
1727 1427 7253 _MF QARFSH
1738 1430 1316 Sav
1721 1431 avee a2 /NOT USED
1732 1432 5166 21566 /460 &
1733 1433 3526 2526
1734 /CODE 47:TAB NOT DISPLAYED
1735 1434 23¢D '] /NOT USED
1736 1435 23¢¢ [ /NOT USED
1737 1436 342 368¢ /58 ¢(
1748 1437 2741 2aa
1741 1440 410¢ 4147 /511%)
1742 1441 3736 2236
1743 1442 22%8 2¢%¢ /52
avae 1443 3452 7205¢
< 7u% 1444 SRS 2474 753+
1746 1445 2437 Faly
L7647 1446 2300 2584 /5475,
1758 1447 1726 222
1751 1458 2484 24384 /55~
1752 . 1451 2484 2434
1757 j 1452 8201 23¢1 /560, .
1754 7 1453 @389 2808 i
1755 1454 D681 gegl : /757N -

. W= g s ARR 424 AR3E
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i
s
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4536

3651
2181
2177
4523

3451

5126
2651
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365

222¢
a2
4521
AARE

2262
Z23QY
1212
1212

PN

506
428
2855

1763
5422
734

-
T
faS]
~

220
2008
5543
272,
MR
SRR S
2422
54472
3476
3415
=

2177

4523 i62i¢
LSRN

4127 /as
2651

satd FRATE
gaz7

5172 FETLD
2690

1530 fnhie
4708

4443 I YR
4250

516 VRS-

2651

51 /719
254 /7200
Leze

46071 /73
208

QAU 2
3

/6>

QAW, N

QAF,

FEND Q44

KEYROARD INPUT ROUTINE

NN N N NN

QAKRB=683¢ /POP-5 107
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