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AUTHOR

HONEYWELL - COMPUTER CONTROL DIVISION (EUROPE)

PURPOSE
T3 TEST THE DIGITAL INCREMENTAL PLOTTER, OPTION 316/516-2111/2112/
211372114, IN 1,0 BUS MODE

RESTRIATINNS
TN - VU ~

LIRS S | A}

THE PROGRAM WILL OPERATE ON A CONFIGURATION WITH AN H316 OR
DDP-516 COMPUTER, WITH A DIGITAL INCREMENTAL PLOTTER, AND
WITH EITHER AN ASR-33 OR AN ASR-35

STORAGE
cT
1846 (DEC

USE

COMPUTER OPERATION

1 LOAD THE SELF-LOADING SYSTEM TAPE OF 016-DPT9
2 CHECK THAT P='7632
3 MASTER CLEAR, P = '1000, START, IF H316 BFING USED,

SET SENSE SWITCH 1
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4 TYPE IN THE APPROPRIATE ANSWERS TO THE PARAMETER
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QUESTIONS

AFTER THE LAST QUESTION IS ANSWERED THE PROGRAM GOES THROUGH
THE INITIALISATION ROUTINE AND THEN THE QUESTION 'TEST NO?!
IS ASKED

5 TYPE IN THE REQUIRED ANSWER (IF THE ANSWER IS NUMBER 2
OR LETTER A, SEE 6 BELOW)

WHEN THE REQUIRED TEST NUMBER IS TYPED IN, THE PROGRAM
ATTEMPTS TO PLOT THE TEST PATTERN/PATTERNS AND THE
APPROPRIATE CONDITIONS ARE TESTED EITHER SUCCESSFULLY Ok AN
ERROR CONDITION FOUND

6 IF THE ANSWER TO QUESTION 'TEST NOZ' 15 NUMBER 2 OR
LETTER A, SENSE SWITCH 4 MUST BE RESET BEFURE PATTERN
2 IS COMPLETED IF OPTIONAL SPEED PRINTUUT IS REQUIRED,
OR SET IF NOT REQUIRED :

7 THE TEST PROCEDURE MAY BE REPEATED FOR THE SAME OR
ANOTHER PLOTTER AS REQUIRED

8 TYPE IN THE ANSWER E (TG THE QUESTION 'TEST NO?') WHEN
IT IS DESIRED TO END THE SERIES OF TESTS

PARAMETER QUESTIONS

ANSWERS TO ALL THE QUESTIONS MUST BE TERMINATED HY A CARKIAGE
RETURN CHARACTER. IN CASE THE LAST OR THE MOST PHORZARLE
ANSWER (SHOWN ADJACENT TO THE QUESTION) SUFFICES, THE ANSWER
SHOULD ONLY BE A CARRIAGE RETURN CHARACTER. IF AN TLLFGAL
ANSWER IS TYPED IN, THE QUESTION CONCERNED WILL BF REPEATEU.
A DOLLAR SIGN CHARACTER WITHIN ANY ANSWER WILL MAKE THE
PARAMETER QUESTIONS REPEAT FROM THE VERY FIRST ONF,
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QUESTION 1 OPTION NO 1X/

ANSWER 11, 12, 13 OR 14 (THE TWO LEAST SIGNIFICANT
DIGITS OF THE OPTION NUMgER 211X)
NO PROBABLE ANSWER

QUESTION 2 DEV ADDR 27/

ANSWER TWO-DIGIT OCTAL DEVICE CODE IN THF RANGF
00-77
THE PROBABLE ANSWER IS 27

QUESTION 3 STAND INTRPT Y /

ANSWER Y (YES) OR N (NO)
THE PROBABLE ANSWER IS Y
IF THE ANSWER T0 Q3 IS Y, 44 IS5 ASKFED (05
[S NOT POSED; UT IF THdE ANSWER IS N, 05
IS ASKED (Q4 IS NOT POSELD)

QUESTION 4 MASK BIT 13/

ANSWER TWO-DIGIT DECIMAL NUMBER (OTB BIT NUMRER
ASSIGNED TO THE PLOTTER) IN THE RANGE 01-16
THE PROBABLE ANSWER 1S 13

QUESTION 5 PRTY INTRPT LIN 017

ANSWER TWO-DIGIT DECIMAL INTERRUPT LINF NUMBER IN

THE RANGE 01-48
THE PROBABLE ANSWER IS 01

WHEN Q4/Q5 IS ANSWERED THE
INITIALISATION ROUTINE AND

QUESTION 6 TEST NO?
ANSWER I, 1, 2,

PROGRAM GOES THROUGH
THE FOLLOWING QUESTION IS ASKED:

NO PROBABLE ANSWER

IF THE ANSWER TO Q6 IS LETTER I, INITIALISATION IS REPEATED.

IF THE ANSWER IS NUMBER 1,

¢

2, 3 OR 4, THE APPROPRIATE TEST
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ONLY IS PERFORMED, IF THE ANSWER IS LETTEF A, alLL FNUR
TESTS ARE PERFORMED SEQUENTIALLY. BUT IF THE ANSWER ]G5
LETTER E, AN END MESSAGE IS TYPED OUT AND THE PRUGRAM CNMES
TO A HALT.

[ON OF AN ERROR IS INDICATED BY A MESSAGE OMN THE ASw, THE
BELOW EXPLAINS THE ERROR MESSAGES THAT MAY f= PRINTFD OLT,

LIMIT LATE - NOT OCCURED BEFORE FIVE PERCENT AROVE
SPECIFIED VALUE
LIMIT EARLY - OCCURED LESS THAN FIVE PERCENT BELQOW
SPECIFIED VALUE
PLOTTER BUSY AFTER MASTER CLEAR
PLOTTER INTERRUPTING AFTER MASTER CLEAR
PLOTTER INTERRUPTING WHEN MASK RESET
PLOTTER NOT INTERRUPTING WHEN MASK SET
PLOTTER NOT BUSY IMMEDIATELY AFTER MOVING XX
PLOTTER REMAINING BUSY 4(4.2 OPTION 2112)MILLI-SECONDS
AFTER MOVING XX
WHERE XX MAY BE
NT-NORTH - PAPER UP
ST-SOUTH = PAPER DOWN
FT-EAST - PEN RIGHT
WT-WEST - PEN LEFT
NE-NORTHEAST - PAPER UP, PEN RIGHT
NW-NORTHWEST - PAPER UP, PEN LEFT
SE-SOUTHEAST - PAPER DOWN, PEN RIGHT
v

cT -
SH—SOUTHHEJI - PAPER UWN; PEN LEF'

UP - PEN UP

DN - PEN DOWN
NO INTERRUPT WITHIN 4(4.2 OPTION 2112)MILLI-SECONDS
(DIRECTIONAL)
INTERRUPT NOT CAUSED BY PLOTTER (DIRECTIONAL)
PLOTTER REMAINING BUSY AFTER INTERRUPT (DIRECTIOUNAL)
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NINZ - NO INTERRUPT WITHIN 25 MILLI-SECONDS (Z-AXIS)
INCZ - INTERRUPT NOT CAUSED BY PLOTTER (Z-AXIS)
BAIZ - PLOTTER REMAINING BUSY AFTER INTERRUPT (Z-AXIS)

PROGRAM DOCUMENTATION

WHERE Z-AXIS IS VERTICAL LINE OF TRAVEL OF THE PEN

NB ALL TIMINGS AND DELAYS ARE CALCULATED USING A MACHINE
CYCLE TIME OF 0.86 MICRO-SECONDS FOR DDP-516
AND 1.6 MICRO-SECONDS FOR H316

AFTER AN ERROR MESSAGE IS OUTPUT, THE PEN IS MOVED NORTH TWENTY
UNIT LENGTHS AND 06 (TEST NO?) IS ASKED

METHOD

BEFORE A TEST IS RUN ON A PLOTTER, THE RELEVANT PAKAMETERS ARF SET
UP BY TYPING IN APPROPRIATE ANSWERS TO THE PARAMETER NUESTIONS AS
DESCRIBED ABOVE. AFTER THE FIRST QUESTION IS ANSWERED UNIT, LMAX
AND LMIN ARE SET UP AS DESCRIBED BELOW:

0P TN
2111
2112
2113
2114

0PTN
2111
2112
2113
2114

0°TN

2111

UNIT (NUMBER OF STEPS IN ONE UNIT LENGTH)

I e e o e e W . e e e e e e e e e

20 = 20%#0.005 IN = 0.1 IN
10 = 10=#0.01C IN = 0.1 N
20 = 20*00100 MM = 2.0 MM
10 = 10#0.200 MM = 2,0 MM

LMAX  (NUMBER OF STEPS IN MAXIMUM RANGE OF FAST-wEST [ IMIT)
2730 = (13/0.005)=(21/20)
1365 = (13/0.010)%(21/20)

3465 "T30/0.10)#(21/20)

1733 = tI230/0.20)#021/20)

LMIN  (NUMBER 27 “TEPL IN MINIMUM RANGE OF EAST=-wWEST LIMIT)
2470 = 113/0.0000e019/20)
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2112 1235 = (13/0.010)#(19/20)
2113 3135 = (330/0.10)%(19/20)
2114 1567 = (330/0.20)#(19/20)

WAEN THE LAST PARAMETER QUESTION IS ANSWERED, THE PRUGRAM GONES
THROUGH INITIALISATION ROUTINE, CHECKING RUSY AND INTFRRUPT FLIP-

FLOPS., THE LIMIT IS ALSO CHECKED TO ENSURF THAT IT DOFS NOT 0OCCUR
IN LESS THAN FIVE PERCENT OF THE SPECIFIED VALUE AND DUFS OCCUR
WITHIN MORE THAN FIVE PERCENT OF THE SPECIFIED VALUFE. AFTER THAT

THE QUESTION 'TEST NO?' IS ASKED. IF IT IS DESIREND TO RFPFAT THF
INITIALISATION THE ANSWER SHOULD BE LETTER I, OTHERWISE IT SHOULD
BE 1, 2, 3, 4 OR A (ALL TESTS SEQUENTIALLY).THE APPROPRIATE
TEST/TESTS WILL THEN BE PERFORMED. ANY OR ALL TESTS MaY NOW &E
REPEATED BY RETYPING THE ANSWER, WHEN IT [S DESIRED TO END THFE
SERIES OF TESTS, THE ANSWER SHOULD BE LETTER F. IF AN ERROK
CONDITION IS FOUND, THE PEN IS MOVED UP; THE APPRJPRIATE ERROR
MESSAGE IS TYPED OUT; THE PEN IS MOVED NORTH TWENTY UNIT LENGTHS
AND CONTROL IS RETURNED TO THE ASR RY ASKING 'TcST NO?',

TEST PATTERNS

ALL PATTERNS ARE PLOTTED FROM THE LEFT HAND SIDE AND A GAP OF
THIRTY UNIT LENGTHS IS KEPT IN BETWEEN THE PATTERNS

1 PEN MOVEMENT TEST - DOTTED LINE
THIS TEST CONSISTS OF A DOTTED LINE DRAWN FROM WEST 10
EAST FOR A DISTANCE OF ONE HUNDRED AND TWENTY UN[TS,
SUCH THAT THE DOTS AND SPACES ARE EACH ONFE HNIT LENGT,
THIS 1S REPFEATED IN ALTFRNATF DIRECTIONS W]TH
ALTERNATING DOTS AND SPACES ON EACH LINFE. THE LINE
SEPARATION IS ONE UNIT,

EIGHT _INES ARE PLOTTED WITHOUT INTERRUPT CNANTROL.

2 INCREMENT AND SPEED TEST - SQUARE SPIRaL
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D260 £ e i T
0261 # THIS TEST CONSISTS OF A DIVERGENT SQUARE SPIKAL DRAWN
267 #* IN AN ANTI-CLOCKWISE DIRECTION, COMMENCING AT ONE UNIT
0263 # LENGTH NORTH TO SOUTH AND ENDING AT TW=NTY UNIT LENGTHS
0264 2 EAST TO WEST, THE INCREMENT EMPLOYED RFING NMNE UNIT,
n265 * THE FIGURE IS TIMED AND THE SPEED (NUM3ER UF MEMORY
0266 #* CYCLES PER INCREMENT) IS TYPED OUT FOR FACH FIGURE

267 * IF SENSE SWITCH 4 1S OFF.

7268 »*

nP69 # FOUR FIGURES ARE PLOTTED IN A ROW SEPARATED RY TEN

n270 # UNITS, TWO ROWS ARE DRAWN (RUW SEPARATION KEING TEN
ne71 # UNITS), AND INTERRUPT CONTROL IS USED ONLY WHILF

Ne272 #* PLOTTING THE SPIRALS.

nz73 *

nN274 # 3 FULL DIRECTIONAL TEST - SIXTEEN POINTED STAR

nz75 e i il e

nrR76 * THIS TEST CONSISTS 0OF A SIXTEEN POINTED SYMMETRICAL
0277 % STAR OCCUPYING A CIRCULAR AREA OF TWENTY UNIT DIAMETER,
nNz278 # ALL EIGHT HARDWARE DIRECTIONS ARE EMPLOYED, AND EIGHT
ng79 * SOFTWARE-COMPUTED DIRECTIONS. THE TEST CHFCKS FOR
nz2s8o0 #* EQUAL PRECISION IN THE MAJOR AND MINOR PLOTTING

nes1 # DIRECTIONS, AND A NON-COINCIDENCE OF THE CENTRE

0282 #* OF THE FIGURE

nz2a63 #

nz84 # THREE FIGURES ARE PLOTTED IN A ROW SEPARATED BY TWENTY
nNz8s % UNITS, THREF ROWS ARE DRAWN (RNOW SEPARATION BEING TEN
1286 * UNITS), AND INTERRUPT CNONTROL IS USFD THROUGHOUT.

neg7z #

0288 # 4 ALIGNMENT TEST - DIAMOND MESH

269 # | eemascsceccccmcmcmccc e ———-

nz9n * THIS TEST DRAWS A COMPLEX FIGURFE COMSISTING OF SIX

N9l * DIAMONDS DRAWN BETWEEN HORIZONTAL PARALLEL LINES, THE
Q292 #* DIAMOND DIAGONALS ARE ALSNH DRAWN. THE PATTERN IS

nP93 5 CONTINUOUS AND THE HREIGHT AMD WIDTH OF EACH DIAMOND IS
(1294 # TWENTY UNITS. THE TEST DEMONSTRATES THE HORIZONTAL
0295 # AND VERTICAL ALIGNMENT NF THE PLOTTER. THE HORIZONTAL
N296 # LINES SHOULD INTERSECT EACH DIAMOND APEX, AND THE
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VERTICAL DIAGONALS OF THE ENTIRE FIGQURc SHOULD
INTERSECT THE DIAMOND APICES AND EACH SHOULD FORI 4
CONTINUOUS STRAIGHT LINE OVER THE WHOL= FIGUKE.

INTERRUPT CONTROL AND WITH
THE RESULTAMT PATTERN IS

SIX ROWS ARE DRAWN WITHOUT
NO INTERVENING SPACES, I.E.
CONTINUOUS.

REGISTER A

- REGISTER B
REGISTERS A AND B
~ CARRIAGE RETURN

- LINE FEED

##*#l’ﬂ'#{}}{}*&#&*#ﬂ'l*#*#**’*i#*####‘}ﬁ%-}*#%%’!’r##{l**}&*'}*%**ﬁ#*****%#i-}*m‘%m‘%%’t}-}

H316, DDP-516
ABSOLUTE

'1000 ORIGIN

#

#

#

»

#*

#

#

#

#*

# ABBREVIATIONS

#

»* REGA

* REGR

» REGAB

#* Cr

#* LF

#

#

»

#

#
CF5
ABS
0:G

#

#

* ASR 33/35 DEVICE CODFES

*

# 0CP
ASRN EQU

ASRIT EJU
#

# SKS
ASRB EJU
#

* [NA
ASRI EQuU

ENABLE ASR [N INPUT MODE

4
ASRN+'100 ENABLE ASR IN QUTPUT MODNDE

ASRN+'100 SKIP IF ASR NOT BUSY

ASRN INPUT A CHARACTER FROM ASR [F RFADY

torm 4330
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0356
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0358

0359 -

0360
0361
N362
0363
0364
N365
0366

0367
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000004

000027

000127
000227
000427

nne 57
OUUJ&/

000627
001027
001127
0601227
001427
001627

000127
nooz27

000427

0 10 04030

106612
105212
151724
140722
152240

# 0520-001-H002

#*

# 0TA
ASRO EQuU
. :
*

#= DIGITAL

k-4

ADIP EQU
3*

# 0QCP
PLET EQU
PLWT EQU
PLNT EQU
PLNE EQU
PLNW EQJU
PLST EQU
PLSE EQU
PLSW EQU
PEND EQU
PENU EQJU
*

# SKS
PLNB EQU
PLLR EQU
PLNI EQU
*

#*

ASRN

l27

ADIP+'0100
ADIP+'0200
ADIP+'0400
ADIP+'0500
ADIP+'0600
ADIP+'1000
ADIP++1100
ADIP+'1200
ADIP+'1400
ADIP+'1600

ADIP+'0100
ADIP+*0200

ADIP+'0400

# MAIN PROGRAM

#*
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OUTPUT A CHARACTER FROM ASR IF READY

INCREMENTAL PLOTTER DEVICE CODES

'DEVICE ADDR OF DIGITAL INCREMENTAL PLOTTER

EAST - PEN RIGHT

WEST - PEN LEFT

NORTH - PAPER UP

NORTHEAST - PAPER UP, PEN RIGHT
NORTHWEST - PAPER UP, PEN LEFT
SOUTH - PAPER DOWN

SOUTHEAST - PAPER DOWN, PEN RIGHT
SOUTHWEST - PAPFR DOWN, PEw LEFT
PEN DOWN

PEN UP

SKIP IF PLOTTER NOT BUSY
SKIP UNLESS LIMIT RFACHED

SKIP IF PLOTTER NOT INTERRUPTING

# OUTPUT START HEADING MESSAGE TO ASR
0 02 04464 STRT LDA

JST
0CT

BC!

=~34
OASR

106612.,135212

15,START 016-DP13

NUMBER OF WORDS TO BE OUTPUT
QUTPUT TG ASR
CR/LF/LF/LF

$.285751-001-01
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147661
133255
142320
152271
120264
130662
134265
133665
130655
130260
130655
130261
106612
144706
120310
131661
133240
151705
152240
151705
147323
1426490
151727
144724
141710
120261
120316
147727

0 02 04463 CHNG LDA =-1

0 10 04030
106612

‘

( (
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* x %k ok X

oCT 106612 CARRIAGE RETURN/LINE FEED
ocrT 106612 CARRIAGE RETURN/LINE FEED
BCI 15, 1F H316 SET SENSE SWITCH 1 NOW

NUMBER OF WORDS TO RE QUTPUT
JST 0ASR
oCT 106612 CR/LF

PARAMETER QUESTIONS

QUESTION 1 - OPTION NUMBER (11, 12, 13 OR 14)

C
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100000
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64346
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04334

101020

0 01

01111
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QST1 LDA

JST
0CT
BCI

OPTN BCI

*x

BCI

LDA
JST
DAC
JMP

LDA
ERA
SZE
JuP

LDA
CAS
JMPp
SKp
JMp

OPTION
LDA
Q1 A
LDA
STA
LDA
STA
SS1
JMp

==9

OASR

106612
6,0PTION NO

(R B EA]

NUMBER 11

=20
UNTT
=2730
LMAX
=2470
LMIN
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NUMBER OF WORDS TO RE QUTPUT
OQUTPUT TO ASR
CR/LF

LAST ANSWER

S

NIIMDED NC rUuUADACTOCRG TN T
A AV S MEeRadint (S L1 C TV pCc 1

INPUT FROM ASR

ADDRESS OF LAST ANSWER
CR NOT TYPED, REPEAT THE QUESTION

# NORMAL RETURN

FIRST INPUT CHARACTER

'261 = CHARACTER ONE

TEST FOR CHARACTER ONE

INVALID CHARACTER, REPEAT THE QUESTION
# FIRST INPUT CHARACTFR IS ONE

CECrNND TNDHT CUARANTED
[SA=RVEVEL R V) JORA RV N | v ANNAL DM

'261 = CHARACTER ONE

INPUT CHARACTER OTHER THAN ONE

SECOND INPUT CHARACTER IS ONE

INVALID CHARACTER, REPEAT THE QUESTION

20#0.005 = 0.1 INCH
NUMBER 0OF STEPS IN ONF UNIT LENGTH
2730 = (13/0.005)#(21/20)

2470 (13/0.005)%(19/20)

TEST FOR SENSE SWITCH 1 SFT
NOT SET, DDP-516 BEING USEL

( ( rom K

no




Qll

J,‘L’?
13
414
415
“ate
417
418
11419
420
421
app
423
424
1475
HaAvA
nNap7
G428
na29
430
P431
1432

~ATT?
LSS R

434
1435
NABE
F 437
114 38
1439
144N
44
5447

177
+ .5

A44
1445
ndd6

ad7

;
YA

01107
01110

N1111
01112
01113
01114

01115
01116

-
/

oo o
[N
o s
NN
[ )

01122
01123

01124
01125

01126

01127
01130
01131
01132
01133

01134
01135

01136
01137
01140
01141

RONETWELL

¢ (
COMPUTER CONTROL DIVISION
# 0520-001-H002 (016-DPT9)
#
0 02 04454 LDA =-417
100000 SKP
3
0 02 04453 D51 LDA ==776
0 04 04327 STA DRTR
101020 SS1
0 01 01117 JMP D54
#*
0 G2 04452 LDA =-179
100000 S«P
#
0 02 04451 D54 LODA ==333
0 04332 STA INTR
0 01 01220 JMP Q105
#
0 11 04450 Q102 CAS ='262
0 01 01147 JMpP Q103
#*
# OPTION NUMBER 12
0 02 04447 LDA =10
0 04 04346 STA UNIT
0 02 04446 LDA =1365
0 04 04333 STA LMAX
0 02 04445 LDA =1235
0 04 04334 STA LMIN
101020 SS1
0 01 01136 JVP D57
#
0 0? 04444 LOA =-438
100000 SKAP
#
0 02 04443 D57 LDA =-814
0 04 04327 STA DRTR
101020 S31
0 01 01144 JVP D58

(EUROPE)

( ¢ C

PROGRAM DOCUMENTA icN

DRAWING NO. 41285751-001-n1 PAaCF

SET, H316 BEING USED
417 = (4#1000)/(6%1,6)

776 = (4=%1000)/(6%0.86)
DIRECTIONAL TIMER

TEST FOR SENSE SWITCH 1 SET
NOT SET, DDP=-516 REING UsFy
SET, H316 BEING USED

179 = (4#1000)/(14%1.6)

n Q

ZzZ772 - l » 4 A PR
t1s%*U,00)

333 = #100
INTERRUPT TIMER
FORM MULTIPLES 0OF UNIT

[en]
~
\\

'262 = CHARACTER TWO
INPUT CHARACTER OTHER THAN TWDO

10#0.01 = 0.1 INCH
NUMBER OF STEPS IN ONE UNIT LENGTH

1365 = {(13/0.01)y#{(21/720)

1235

(13/0.01)%(19/720)

TEST FOR SENSF SWITCH 1 SET
NOT SET, DDP-514 BEING USED
SET, H316 BEING USED

438 = (4.2%1000)/(621.6)

814 = (4.2#1000)/(6%0. 86)
DIRECTIONAL TIMER

TEST FOR SENSE SWITCH 1 SFT
NOT SET, DDP-516 BEING USEL
SET, H316 BEING USED

Foim 4330
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0448
0449
0450
0451
0452
0453
0454
0455
0456
0457
0458
nas9
N460
n4e61
N462
N463
0464
0465
n466
0467
Nae68
0469
0470
0471
N472

0473 -

Na74
N475
naze
1477
0478

NATO
us/sy

nago
1481
nNag2
N4s83
N484

HONEYWELL

01142
01143

01144
01145
01146

01147
01150

01151
01152
01153
01154
01155
01156
01157
01160

01161
01162

VoAU

COMPUTER CONTROL DIVISION (EUROPE)

0 02 04442
100000

0
0
0

o

OO OCDOoOO

02
04
01

11
01

02
04
02
04
02
04

04441
04332
01220

04440
01174

04457
04346
04437
04333
04436
04334

101020
0 01 01163

0 02 04454
100000

0 02 04453
0 04 04327
101020

0 01 01171

0 02 04452
100000

o oo

oo

)
ucz

01

11
01

N A AL 4

04451
04332
01220

04435
01047

# 0520-001-H002

LDA
SKP

D58 LDA

STA
Jup

#

Q103 CAS
Jup

*

# OPTION
LDA
STA
LDA
STA
LDA
STA
SS1
JHP

LDA
SKpP

1 DA

A

STA
SS1
Jvp

O %
i
N

\,

LDA
SKP

C) %
Un
[Sh]

LDA
STA
Jup

0104 CAS
JMPp

=-188

=-349
INTR
0105

='263
Q104

NUMBER 13
=20
UNIT
=3465
LMAX
=3135
LMIN

D52

=-417

oan
P
-~

o

RN

==179

==333
INTR
@105

='264
GST1

(016-DPT9)

PROGRAM DOCUMENTATION

DRAWING NO, 41285751-001-01 PAGE

188 = (4.2%1000)/(14+1,6)

349 = (4.2#1000)/(14%0.86)
INTERRUPT TIMER
FORM MULTIPLES OF UNIT

'263 = CHARACTER THREE

INPUT CHARACTER OTHER THAN THREE

20#0.1 =

NUMBER OF STEPS IN
12 - !
v * L

3465 =

ONE UNIT LENGTH
172

3135 (330/0.1)%(19/720)

TEST FOR SENSE SWITCH 1 SET
NOT SET, DDP-516 BEING USED
SET, H316 BEING USED

417 = (4=1000)/(6%1,6)

776 = (4%#1000)/(6%0.86)
DIRECTIONAL TIMER

TEST FOR SENSE SWITCH 1 SET
NOT SET, DDP-516 BEING USFD
SET, H316 BEING USED

179 = (4#1000)/(14%1.6)

333 = (4#1000)/(14%0,86)
INTERRUPT TIMER
FORM MULTIPLES OF UNIT

'264 = CHARACTER FOQUR
INVALID CHARACTER, REPEAT THE GUESTION

( (» me4L
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485
G486
(487
N4a8
(1489
(1490
(491
(i4‘92
nd4s3
nNaa4
(495
r496
(1497
rd498
1499
“5u0
0501
n502
ne9s
=44
GEOS
GED6
nen7
Lo
09
0
Dt

Sl

a4

£
1

v N

U
518
19

nesn

|

01176
01177
01200
01201
01202
01203
01204
nN1205

01206
01207

012160
01211
01212
01213

01214
01215

A4~ =

Uuitgl/

01220
n1221
ai1z2z2
n1223
01224
01225
N1226
01227
01230
01231
01232

COMPUTER CONTROL DIVISION

02 04447
04 04346
02 04434
04 04333
02 04433
04 04334
101020

0 01 01210

oo oco oo

0 02 04454
100000

0 02 04453
0 04 04327
101020

0 01 01216

0 02 04452
100000

0 02 04346
140407

0 04 04340
140407
0414 76

0 06 04346
0 N4 04320
0414 77

0 04 04321
140407

0 04 04347

(

# 0520-001-H002

*

= OPTION NUMBER 14

LDA =10
STA UNIT
LDA =1733
STA LMAX
LDA =1567
STA LMIN
SS1
JVP D53

3
LDA ==-417
SKP

#*

D53 LDA ==-776
STA DRTR
SS1
JMP D56

3
LDA =-179
SKP

-3

D56 LDA =-333
STA INTR

*

# FORM MULTIPLES OF UNIT

0105 LDA UNIT
TCA
STa NUNT
TCA
LGL 2
ADD UNIT
STA CNTA
LGL 1
STA CNTB
TCA
STA 10NU

(EUROPE)

(016-DPT9)

1567

( ( (
PROGRAM DOCUMENTATION

DRAWING NO, 41285751-001-01 PAGE

10#0.2 = 2MM
NUMBER OF STEPS IN ONE UNIT LENGTH
1733 (330/70.2)#(21/20)

(330/70.2)%(19/20)

TEST FOR SENSE SWITCH 1 SET

NOT SET, DDP-51% BEING USE]D
SET, H316 BEING USED

417 = (4#1000)/(6%1.6)

776 = (4#1000)/(6%0,.86)

DIRECTIONAL TIMER
TEST FOR SENSE SWITCH 1 SET

NOT SET, DDP-516 BEING USEL
SET, H316 BEING USED

179 = (4#1000)/(14=1.6)

333 = (421000)/(14%0.86)

INTERRUPT TIMER

NEGATE UNIT

REGA = UNIT (U)
REGA = 4U

REGA = 5U

COUNT A = S#UNIT
REGA = 10U

COUNT B = 10®#UNIT
NEGATE 10U

Foom 4w
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0522
0523
0524
0525
0526
0527
n528
N529
0530
0531
0532
0533
0534
0535
0536
0537
ns538
0539
0540
0541
0542
0543
0544
0545
0546
0547
0548
0549
0550
n551
0552
0553
0554
0555
0556
0557
0558

H

01233
01234
01235
01236
01237
01240
01241
01242
01243
01244
01245
01246
01247
01250
01251
01252
01253
01254
01255
01256
01257
01260
01261
801262
01263
01264
01265
01266
01267
01270
01271
01272

01273
01274
01275

COMPUTER CONTROL DIVISION

140407
0414 77
140407

0 04 04350
140407

0 06 04321
140407

0 04 04351
140407

0 06 04321
140407

0 04 04352
140407

0 06 04320
140407

0 04 04353
140407

0 06 04320
140407

0 04 04354
140407

0 06 04321
140407

0 04 04355
140407

0 06 04321
140407

0 04 04356
140407

0 06 04321
140407

0 04 04357

# 0520-001-

TCA
LGL
TCA
STA
TCA
ADD
TCA
STA
TCA
ADD
TCA
STA
TCA
ADD
TCA
STA
TCA
ADD
TCaA
STA
TCA
ADD
TCA
STA
TCA
ADD
TCA
STA
TCA
ADD
TCA
STA
3*

# QUESTION

0 02 04432 QST2 LDA

0 10 04030
106612

JST
oCT

DRAWING NO.

10U

20U
20U

20U
30U
30U

30U
40U
40U

40U
45U
45U

45U
50U
50U

50U
60U
60U

60U
70U

o o~
DO oo
—cC C

C

PROGRAM DOCUMENTATION

41285751-001-01

(2 DIGIT OCTAL NUMBER)

(EUROPE)

HO02 (016-DPT9)

REGA =
1 REGA =

NEGATE
20NU

REGA =
CNTR REGA =

NEGATE
30NU

REGA =
CNTB REGA =

NEGATE
40NU

REGA =
CNTA REGA =

NEGATE
45NU

REGA =
CNTA REGA =

NEGATE
50NU

REGA =
CNTB REGA =

NEGATE
60NU

REGA =
CNTB REGA =

NEGATE
70NU

REGA =
CNTB REGA =

NEGATE
80NU
2 - DEVICE ADDRESS

=-8
0ASR
106612

NUMBER 0OF WORDS TO RE QUTPUT

OUTPUT TO ASR

CR/LF

PAGE

Form & .

16




559

0560
N561
nse6p
nSe63
1564
N565
N566
N567

568
N566
ns70
n571
1572
(573
H574
ns75
0576
ne77
578
n579
n580
0581
n562
ns583
1584
ns8s
1586
1587
nsa88
n589
0590
N591

H

01276
01277
N1300
01301
01302
01303
01304

01305
01306
01307
01310

01311
01312
01313
01314
01315
01316
01317
01320
01321
01322
01323
01324
01325
01326
01327
01330
01331

N12125
vivoco

01333
01334

01335
01336

( (
COMPUTER CONTROL DIVISION
# 0520-0N1-H00?2
142305 BCI 5,DEV ADDR
153240
140704
142322
120240
131267 DADD BC] 1,27
127640 BCI 1,/
#*
0 02 04461 LDA  =-3
0 10 04050 JST [ASR
0 001303 DAC  DADD
0 01 01273 JYP  QST2
3#
0 02 04431 LDA  =-2
0 04 04324 STA  CNTR
0 02 04313 LDA  CHRL
0 04 04345 STA  TMPR
0 02 04345 TNC1 LDA* TMPB
0 12 04345 IRS  TMPB
0 05 04430 ERA  ='260
100400 SPL
0 01 01273 JMP  QST?
0 07 04427 SJB  ='10
101400 SV
0 01 01273 JMP  QST?
0 12 04324 IRS  CNTR
0 01 01315 JMP  TNC1
0 02 04315 LDA  CHR1
0 03 04426 ANA  ='007
0414 75 LGL 3
8 06 04316 ADD  CHR2
0 07 04430 SUB  ='260
0 04 04326 STA  DPDA
3#*
*» INSERT DEVICE ADDRESS
0 02 04314 LDA IATB
0 04 04345 STA  TMPB

( ( ‘

(EUROPE) PROGRAM  DOCUMI T

(016-DPT9) DRAWING NO. 41285751-001-01

LAST ANSWER (PROBABLE ANSWeR IS 27)

NUMBER OF CHARACTERS TO BFE [nPJT
INPUT FROM ASR

ADDRESS OF LAST ANSWER

CR NOT TYPED, REPEAT THE QUFSTION
# NORMAL RETURN

NUMBER OF CHARACTERS TO BF TESTED
CHARACTER COUNTER

CHARACTER LOCATION

CHARACTER

NEXT CHARACTER

'260 = CHARACTER ZERO

TEST FOR VALIDITY OF CHARACTER

INVALID CHARACTER, REPEAT THE QUERSTIOUN

TEST FOR VALIDITY OF CHARACTER

INVALID CHARACTER, REPEAT THE QUESTIUN
INCREMENT CHARACTER COUNTER

TEST NEXT CHARACTER

MS DIGIT OF PLOTTER DEVICE ADDRESS
REMOVE '260

LS DIGIT OF PLOTTER DEVICF ADDRESS
REMOVE '260

IN PLOTTER INSTRUCTIONS
INDIRECT ADDRESS OF TABLE

.

DAG;T

Form ars




0592
0593
0594
0595
0596
0597
0598
0599
0600
0601
0602
0603
0604
0605
N606
n607
0608
0609
0610

0611 -

ne61z
N613
0614
0615
N616
0617
NeELs
0619
0620
0621
0622

HONEYWELL

01337
01340
01341
01342
01343
01344
01345
01346

01347
01350
01351
01352

01353
01354
01355
01356
01357
01360
01361
01362

Voo

01367
01370
01371

47>

~ ~
uirs/c«

01373
01374
01375
01376

COMPUTER CONTROL DIVISION (EUROPE)

-0 02 04345 IDAI LDA=
101040 SNZ
0 01 01347 JMp
0 03 04425 ANA
0 05 04326 ERA

-0 04 04345 STA®
0 12 04345 IRS
0 01 01337 JMP

#*
0 02 04315 DAI! LDA
0414 70 LGL
0 05 04316 ERA
0 04 01303 STA
#*
# QUESTION
0 02 04424 QST3 LDA
0 10 04030 JST
106612 0CcT
151724 BC1
140716
142240
144716
152322
150324
120240
154640 SINT BCI
127640 BCI
*
0 02 04431 LDA
0 10 04050 JST
0 001365 DAC
0 01 01353 JMp
k-3
0 02 04315 LDA
0 11 04423 CAS
0 01 01353 Jup
0 01 01403 Jup
( (

# 0520-001-H002

PROGRAM DOCUMENTATION

(016-DPT9) DRAWING NO. 41285751-001-01 PAGE
TMPB PLOTTER INSTRUCTION
TEST FOR COMPLETION OF DEV ADDR INSERTION
DAII DEV ADDR INSERTED IN ALL PLOTTER INSTRCTNS
='177700 CLEAR LS 6 BITS
DPDA
TMPB PLOTTER INSTRUCTION
TMPB ADDRESS OF NEXT INSTRUCTION
IDAI "INSERT DEV ADDR IN NEXT PLOTTER INSTRUCTION
CHR1 FIRST INPUT CHARACTER
8
CHR2 REGA = INPUT NUMBER (DEV ADDR)
DADD REPLACE LAST ANSWER BY THE PRESENT ONE
3 - STANDARD INTERRUPT (Y OR N)
=-10 NUMBER OF WORDS TO BE OUTPUT
OASR OUTPUT TO ASR
106612 CR/LF
7,STAND INTRPT
1,Y LAST ANSWER (PROBABLE ANSWER IS Y)
1.,/
=-2 NUMBER OF CHARACTERS T0 BE INPUT
IASR INPUT FROM ASR
SINT ADDRESS OF LAST ANSWER
QsS73 CR NOT TYPED, REPEAT THE GUESTION
# NORMAL RETURN
CHR1 FIRST INPUT CHARACTER
='331 '*'3317 = CHARACTER Y
QsT3 INVALID CHARACTER, REPEAT THE QUESTION
YES3 FIRST INPUT CHARACTER IS Y
& k Form 4(

18




0623
0624
0625
N626
ne27
N628
nN629
0630
N631
Nes2
N633
n634
0635
0636
N637
0638
N639
0640
n641
ne4
0643
0644

0645
0646
0647
0648
Ne49
nNés50
nN651
1652
0653
N654
N655

BONEYWELL

01377
01400
01401
01402

01403
01404
01405
01406
01407

01410
01411
01412
N1413
01414

01415
01416
01417
01420
01421
01422
01423

01424

01425
01426

01427
01430
N1431
01432

01433
01434

C ¢
COMPUTER CONTROL DIVISION
# 0520-001-H002 (016-DPT9)
0 05 04422 ERA  ='316
100040 SZE
0 01 01353 JYP  0ST3
0 01 01410 JMP NOO3
#*
0 02 04315 YES3 LDA  CHR1
0414 70 LGL 8
0 05 04421 EXA ='240
0 04 01365 STA  SINT
0 01 01415 JYP  QST4
3
0 02 04315 NOO3 LDA  CHR1
0414 70 LGL 8
0 05 04421 ERA  ='240
0 04 01365 STA  SINT
0 01 01460 JMP  QSTS
3
# QUESTION
0 02 04432 QST4 LDA  =-8
0 10 04030 JST  0ASR
106612 0CT 106612
146701 BCI  5,MASK BIT
151713
120302
144724
120240
130663 MBIT BCI 1,13
127640 BCI 1,/
#*
0 02 04461 LDA  =-3
0 10 04050 JST  1ASR
0 001425 DAC  MBIT
0 01 01415 JMP  QST4
3*
0 10 04117 JST  DCML
0 01 01415 JMP  QST4

( ¢ (

(EUROPE) PROGRAM DOCUMENTATION

DRAWING NO., 41285751-001-01 FAGE

*316 = CHARACTER N

TEST FOR CHARACTER N

INVALID CHARACTER, REPEAT THE GQUESTION
FIRST INPUT CHARACTER IS N

FIRST INPUT CHARACTER
CHARACTER IN MS HALF OF REGA

"INSERT SPACE IN LS HALF

REPLACE LAST ANSWER BY THE PRESENT ONE
ASK QUESTION 4 (05 IS NOT POSED)

FIRST INPUT CHARACTER

CHARACTER IN MS HALF OF REGA

INSERT SPACE IN LS HALF

REPLACE LAST ANSWER BY THE PRESENT ONE

ASK QUESTION 5 (Q4 IS NOT POSED)

4 - MASK BIT (2 DIGIT DECIMAL NUMBER)

NUMBER OF WORDS TO BE OUTPUT
OUTPUT TO ASR
CR/LF

LAST ANSWER (PROBABLE ANSWER IS 13)

NUMBER OF CHARACTERS TO BE INPUT

INPUT FROM ASR

ADDRESS OF LAST ANSWER

CR NOT TYPED, REPEAT THE QUESTION

# NORMAL RETURN

TEST INPUT DECIMAL 00-99

INVALID CHARACTER, REPEAT THE WUESTION
# NORMAL RETURN

oo 4w
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0656
0657
0658
0659
0660
né6e61
n662
ne63
0664
0665
0666
N6E67
0668
N669
0670
6671
1672
0673
0674
0675
0676
ne7z7
0678
0679

n680

0661
0682
0683
0684

01435
01436
01437
01440
01441
01442
01443
01444
01445
01446
01447
01450
01451
01452
01453
01454
01455
01456
01457

01460
01461
01462
01463
01464
01465
01466
01467
01470
01471
01472
01473
01474
01475

01476

101040 SNZ
0 01 01415 JMP
0 07 04420 SuB
101400 SM]
0 01 01415 JMP
0 04 04324 STA
0 02 04417 LDA
100600 SKP
0414 77 LGL
0 12 04324 IRS
0 01 01445 JMP
0 04 04337 STA
0 N2 04416 LDA
0 04 04331 STA
0 02 04315 LDA
0414 70 LGL
0 05 04316 ERA
0 04 01425 STA
0 01 061537 JMP
#
# QUESTION
0 02 04415 QST5 LDA
0 10 04030 JST
166612 oCT
150322 BCI
152331
120311
147324
151320
152240
146311
147305
120240
130261 PINT BCI
127640 BCI
*
0 02 04461 LDA
( N

COMPUTER CONTROL DIVISION (EUROPE)

# 0520-001~H002 (016-DPT9) DRAWING NOC. 41285751-001-01 PAGH

PROGRAM DOCUMENTATION

TEST FOR ZEROQ

QST4 INPUT NUMBER = 0, REPEAT THE WUEST[Nu
=17
TEST FOR NUMBER MORE THAN SIXTERN
QST4 INPUT NUMBER > 16, REPEAT THE WURSTION
CNTR BIT COUNTER
= SET BIT 16
1
CNTR INCREMENT BIT COUNTER
2=2 PROPER RIT YET TO BEF SET
MSKRB MASK BIT FOR INTERRUPT
=163 '63 = STANDARD INTERRUPT LOUCATION
INTL INTERRUPT LOCATION
CHR1 FIRST INPUT CHARACTER
le]
CHR?2 REGA = INPUT NUMBER (MASK gIT)
MBIT REPLACE LAST ANSWER BY THE PRESENT n0ONF
DPTQ START INITIALISATION (35 NOT PUSED)
5 = PRIORITY INTERRUPT LINE (2 DIGIT DECIMAL NUMBER)
=-12 NUMBER OF WORDS TO0 BE OUTPUT
OASR OUTPUT TO ASR
106612 CR/LF

9,PRTY INTRPT LINE

1,01 LAST ANSWER (PROBABLE ANSW:zR IS 01)
i,/
==3 NUMBER OF CHARACTERS TO 3E INPUT

( C C torm

20




0685
J686
0687
0688
Ne689
Né690
0691
0692
N693
N694
N695
Né696
ng97
0698
0699
0700
n701
n702
nN703
nN704
n70%
0706
n7g7
n708e
nN709
n710
1711
0712
713
n714
1715
N716
n717
N718
0719
0720
0721

01477
01500
01501

01502
01503

01504
01505
01506
01507
01510
01511
01512
01513
N1514
01515
01516
01517
01520
01521
01522
01523
01524
01525
01526
01527
01530
01531
01532
01533
01534
01535
01536

HONEYWELL

COMPUTER CONTROL DIVISION

0 10 04050
0 001474
0 01 01460

0 10 04117
0 01 01460

101040

0 01 01460
0 07 04414
101400

0 01 01460
06 04414
06 04416
04 04331
07 04416
0 07 04420
100400

0 01 01524
0 07 04413
100400
100000

0 07 04413
0 04 04324
0 02 04417
100000
0414 77

0 12 04324
0 01 01527
0 04 04337
0 02 04315
0414 70

0 05 04316
0 04 01474

[e= 2w Bl an R on]

# 0520-001-H002 (016-DPT9)

Q

*
#*
#*

.

JST
DAC
JuP

JST
Jup

SNZ
JMP
suB
S91
JMP
ADD
ADD
STA
$J8
SUB
SaL
Jup
$JB
sPL
SKP
sU8
501 STA
LDA
SKP
LGL
IRS
JMP
STA
LDA
LGL
ERA
STA

INITIALISATION

[ASR
PINT
QSTs5

DCML
QGSTs

QST5
=49

QsTs
=49
='63
INTL
='63
=17

Q501
=16

=1
-4

CNTR
=1

1
CNTR
*#=-2
MSKB
CHR1
8
CHR?2
PINT

(EUROPE)

( ( (

PROGRAM DOCUMENTATION

DRAWING NO. 41285751-001-01 PAGF

INPUT FROM ASR

ADDRESS OF LAST ANSWER

CR NOT TYPED, REPEAT THE QUESTINM

# NORMAL RETURN

TEST INPUT DECIMAL 00-99

INVALID CHARACTER, REPEAT THE JUESTIOWM
# NORMAL RETURN

TEST FOR ZERO

INPUT NUMBER = 0, RFPEAT THE QUESTION

TEST FOR NUMBER MORE THAWN FORTY EIGHT
INPUT NUMBER > 48, REPEAT THE QUESTIONM
RESTORE INPUT NUMBER

'63 = STANDARD INTERRUPT LUCATION
INTERRUPT LOCATION

REGA = PRIORITY INTERRUPT LINE

DETERMINE PRIORITY INT MASK ASSIGNMENTS
PI LINE 01-16

PI LINE 17-32
PT LINE 33-48
BIT COUNTER
SET BIT 16

INCREMENT BIT COUNTER
PROPER BIT YET 70 BE SET
MASK BIT FOR INTERRUPT

I e Rl 4 v oais iy ~ -

FIRST INPUT CHARACTFR

REGA = INPUT NUMBER (PRTY INTRPT LINE)
REPLACE LAST ANSWER BY THE PRESENT ONE

Farm 4350
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0722
0723
0724
0725
0726
0727
0728
n729
0730
0731
0732
0733
0734
0735
0736
n737
0738
0739
0740
741
0742
0743
0744
0745
0746

0747
0748
n749
0750

0751
n752
0753
0754
0755
0756

H

01537
01540
01541
01542
01543
01544
01545
01546
01547
01550
01551
01552
01553
01554
01555
01556
01557
01560

01561
01562
01563
01564

01565

Nis566
01567
01570
01571
01572

nN1573%

ULy

01574
01575
01576
01577
01600

COMPUTER CONTROL DIVISION (EUROPE)

140040

0 04 04345
0 02 04331
0 07 04416
100040

0 12 04345
0 07 04420
101400

0 12 04345
0 07 04413
101400

0 12 04345
0 02 04345
0414 72

0 05 04412
0 04 01560
140040

0 00 006O00OC

34 0127

0 10 04150
0 01 01566
141323
146703

34 0427

0 10 04150
0 01 01573
144724
146722

N N2 N4BEN
Uu uvud visou

0 04 01576
0 02 04337
0 00 000CO
34 0427

0 01 01605

# 0520-001-H002

#*

DPTO

SMKI

#*

CRA
STA
LDA
SUB
SZE
IRS
SuB
SMI
IRS
SuB
SMI
IRS
LDA
LGL
ERA
STA
CRA

#* 3 3

TMPB
INTL
='63

TMPB
=17

TMPB
=16

TMPB
TMPR

6
='170020
SMK1

#* #

(016-DPT9)

DRAWING

PROGRAM DOCUMENTATION

NO. 41285751-001-01 PAGE

REGA = INTERRUPT LINE

PI LINE 01-16

PI LINE 17-32

PI LINE 33-48

'170020 = SMK '0020 INSTRUCTION
SMK '0X20 INSTRUCTION

PERFORM SMK '0X20

# TEST PLOTTER BUSY AND INTERRUPT FLIP-FLOPS

DPO1

DPOZ2

DPO3

S<S
JST
Jup
BCI

SKS
JST
JuP
BCI

1 DA

A

STA
LDA

P
SKS
JMP

PLNB
ERRR
#+3

2,BSMC

SKIP IF

PLOTTER
PLOTTER

SKIP IF

PLOTTER
PLOTTER

SMK onv2

PERFORM

PLOTTER

PLOTTER NOT BUSY

NOT BUSY, OK
BUSY AFTER MASTER CLEAR

PLOTTER NOT INTERRUPTING

NOT INTERRUPTING, UK
INTERRUPTING WHEN MASK RESET

n IMCTQnﬁTrr\
U LINOTIRULU T L UINN

SMK '0X20

INTERRUPTING OK

Form i\
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N757
0758
n759

0760
N761
n762
0763
nN764
nN765
0766
N767
N768
769
n77¢
n771
n7z72
nN773

N774
1775
N776
n777
n778
nN779
780
1731
N782
783
764
n78%
L7066
i7e¢7
G7¢8

D769
n790

HONETWELL

01601
01602
01603
01604

01605
C1606
01607
01610
01611
01612
01613
01614
01615
01616
01617
01620
01621

01622
01623
01624
01625

01626

n1627
01630
01631
$1632
01633
01634
01635
$1636
01637
01640
01641

C C ¢ ( ( (
COMPUTER CONTROL DIVISION (EUROPE) PROGRAM DOCUMENTATION
# 0520-001-H002 (016-DPT9) DRAWING NO, 41285751-001-01 PAGE 23
0 10 04150 JST ERRR
101000 NOP
147311 BCI 2, NIMS PLOTTER NOT INTERRUPTING WHEN MASK SET
146723
3*
#= TEST EAST LIMIT LATE
0 10 03507 DPT9 JST MPUP
0 02 04333 LDA LMAX
140407 TCA
0 04 00000 STA 0 STEP COUNTER
0 10 03241 DPT1 JST MPET
34 0227 DP04 SKS PLLR SKI1P UNLESS LIMIT REACHED
0 01 01622 JMP DPT2 EAST LIMIT REACHED WITHIN MAX RANGE, 0K
0 12 00000 IRS 0 INCREMENT STEP COUNTER
0 01 01611 JMP DPT1 MOVE PLOTTER NEXT STEP
0 10 04150 JST ERRR
101000 NOP
146315 BCI 2,LMTL LIMIT LATE =~ NOT OCCURED WITHIN MAX RANGE
152314
*
# TEST WEST LIMIT EARLY AND LATE
0 35 04347 DPT2 LDX 10NU STEP COUNTER
0 10 03263 J3T MPWT
0 12 00000 =S 0 INCREMENT STEP COUNTER
0 01 01623 JMP #-2 MOVE PLOTTER NEXT STEP
0 02 04334 LDA LMIN
0 06 04347 ADD 10NU
140407 TCA
N 04 00000 STA 0 STEP COUNTER
0 10 03263 DPT3 JST MPWT
34 0227 DP05 SAS PLLR
0 10 04150 JST ERRR
0 01 01640 JVP #+3 LIMIT NOT YET REACHED, OK
146315 BC 2,LMTE LIMIT EARLY - OCCURED BEFOKE MIN RANGE
152305
0 12 00000 IS 0 INCREMENT STEP COUNTER
0 01 01632 JVP DPT3 MOVE PLOTTER NEXT STEP

Forg 4534




nN791
0792
0793
N794
0795
0796
0797
6798
01799
0800
0801

0802
0803
N804
N805
0806
n8o7
0808
0809
0810
ne11
ngi12
0813
0814
0815
0816

n817
0818
0819
n820
0821
ng22
N823
0824
0825

H

01642
01643
01644
01645
01646
01647
01650
01651
01652
01653
01654
01655

01656
01657
01660
01661
01662
01663
01664
01665
01666
01667
01670
01671
01672
01673
01674
01675
01676
01677
01700
01701
01702
01703
01704

COMPUTER CONTROL DIVISION (EUROPE)

02 04334
07 04333
04 00000
10 03263
34 0227

0 01 01656
0 12 00000
0 01 01645
0 10 04150
101000
146315
152314

oo oo

35 04347
10 03241
12 00000
01 01657
02 04334
06 04347
140407

0 04 000OCO
0 10 03241
34 0227

0 10 04150
0 01 01674
146315

152305

12 00000
01 01666
02 04334
07 04333
04 00000
10 03241
34 0227

0 01 01712
0 12 00000

OO o

fen e I o B B en I on )

# 0520-001-H002

DPT4
DPO6

*

LDA
SJB
STa
JST
SXS
JMP
IRS
JMP
JST
NOP
BCI

LMIN
LMAX
0

MPWT
PLLR
DPTs5
0

DPT4
ERRR

2,LMTL

(016-DPT9)

PROGRAM DOCUMENTATION

DRAWING NO. 41285751-001-01 PAGF

STEP COUNTER

WEST LIMIT REACHED WITHIN MAX RAUGE, NK
INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP

LIMIT LATE - NOT OCCURED WITHIN 11AX KANGE

# TEST EAST LIMIT EARLY AND LATE
DPTS LDX

DPT6
DPO7

DPT7
DPQ8

JST
IRS
JUP
LDA
ADD
TCA
STA
JsT
SKS
JST
Jup
BC1I

IRS
Jvp
LDA
SuB
STA
JST
$<S
JMP
13S

10NU
MPET
0
#-2
LMIN
10NU

0
MPET
PLLR
ERRR
#4+3

2,LMTE

0
DPTe
LMIN
LMAX
0
MPET
PLLR
DPT8
0

STEP COUNTER

INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP

STEP COUNTER

LIMIT NOT YET REACHED, 0K
LIMIT EARLY - OCCURED BFFOKE MIN RANGE

INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP

STEP COUNTER

EAST LIMIT REACHED WITHIN MAX RANGE, OK
INCREMENT STEP COUNTER

Form {
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0826
nez7
0828
1829

0830
n&831
0832
N833
0834
NR35
NnB836
ng37
083§
N839
0840
nN841
0842
0843
N&44
0845
0846
0647
1848
0849
nes5Q
0851

0852
ngs3
0854
0855
0856
0857

H

01705
01706
01707
01710
01711

61712
01713
01714
01715

01716
01717
01720
01721

01722
01723
01724

01725
01726
01727
01730
01731
01732
01733

N4 Iy oA

UlL/7904

01735
01736
01737
01740

( ( ( ( ( (
COMPUTER CONTROL DIVISION (EUROPE) PROGRAM  DOCUMENT A HIGN
# 0520-001-H002 (016-DPT9) DRAWING NO. 41285751-001-01 PaGE
0 01 01701 JMP  DPT7 MOVE PLOTTER NEXT STEP
0 10 04150 JST  ERRR
101000 NOP
146315 BCI 2,LMTL LIMIT LATE - NOT OCCURED WITHIN MAK KANGE
152314
#*
# FORM MEASURED LIMIT
0 02 00000 DPT8 LDA 0 REMAINING NUMBER 0OF STEPS [N Y-REGISTER
141206 ADA
0 06 04333 ADD  LMAX
0 04 04335 STA  LMIT
*
# MOVE PEN TWENTY UNITS NORTH
0 35 04350 LDX  20NU STEP COUNTER (NO OF STEPS [N 20 UNITS)
0 10 03305 JST MPNT
0 12 00000 IS 0 INCREMENT STEP COUNTER
0 01 01717 JYP #-2 MOVE PLOTTER NEXT STEP
3#*
0 02 04463 AQGTN LDA =-1 NUMBER OF WORDS TO BE 0UTPUT
0 10 04030 JST  0ASR OUTPUT TC ASR
106612 0CT 106612 CR/LF
#*
# QUESTION 6 - TEST NO? (I, 1, 2, 3, 4, A OR E)
0 02 04411 QST6 LDA =-6 NUMBER OF WORDS T0 BE OQUTPUT
0 10 04030 JST  O0ASR
106612 OCT 106612 CR/LF
152305 BCI 5,TEST NO?
151724
120316
147677
120240
*
0 02 04431 LDA ==2 NUMBER OF CHARACTERS TO 3F INPUT
0 10 04050 JST IASR '
0 004364 DAC =
0 01 01725 JMP QST CR NOT TYPED, REPEAT THE QJESTION

#= NORMAL RETURN

Foim 43536

"




0858
0859
0860
nNB61
0862
0863
ng64
N865
0866
0867
NB68
0869
ng7o
ng71
0872
0873
Ne74
nN875
Ng76
0877
0878
nNg79
0880
ngs1
nea2
NE83
ngs4
865
(1886
ngs87
ngss
0869
ng9o
nNgo91
06892
Ng93
Ne94

01741
01742
01743
01744
01745
01746
01747
01750
01751
01752
01753
01754
01755

01756
01757
01760
01761
01762
01763
01764
01765

01766

01767
01770
01771
01772

O o
=
~N N
~N N
ENYN

01775
01776
01777
02000

NONEYWELL

COMPUTER CONTROL DIVISION (EUROPE)

0 02 04315
0 11 04407
100000

0 01 01537
0 05 04406
0 04 04341
101040

0 01 01756
0 02 04315
0 11 04460
0 01 02041
100000

0 01 01725

35 04347
10 03305
12 00000
01 01757
10 03224

35 04355
10 03263

12 00000
01 01764
02 04432
04 04344
02 04405
04 04324

oo CcCoocoLooooooo0oO

10 03461
35 04340
02 04344
100100

0 01 02002
0 10 03241

o oo

= 0520-001-H0O02

#*
#*

# PATTERN ONE

#*

PAT1

P1NR

1V =%
[
D
[

P102

LDA
CAS
SKpP
JMP
ERA
STA
S\NZ
JMP
LDA
CAS
JMP
SKP
JMP

LDX
JST
IRS
JMP
JST
LDX
JST
IRS
JMP
LDA
STA
LDA
STA

Kl 4
[PRe |

LDX
LDA
SLZ
JMP
JST

CHR1
='311

DPTO
='301
PALL

PAT1
CHR1
='261
P002

QSTe

10NU
MPNT
0
#-2
MPCT

60NU
MPWT

(016-DPT9)

PROGRAM DOCUMENTATION

DRAWING NO. 41285751-001-01 PAGE

FIRST INPUT CHARACTER

'311 = CHARACTER 1

INPUT CHARACTER OTHER THAN 1

REPEAT INITIALISATION (INPUT CHAR = 1)

'301 = CHARACTER A

PALL IS ZERO IF ALL PATTERNS TO BE PLOTTED
TEST FOR REQUIREMENT OF PLOTTING ALL PATRNS

“PLOT PATTERN ONF

FIRST INPUT CHARACTER

'261 CHARACTER ONF

INPUT CHARACTER OTHER THAN ONE
PLOT PATTERN ONE (INPUT CHAR = 1)
INVALID CHAR, REPEAT THF QUESTION

(PEN MOVEMENT TEST - DOTTED LINE)

STEP COUNTER (NO OF STEPS IN 10 UNITS)

INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP

STEP COUNTER (NO OF STEPS IN 60 UNITS)
INCREMENT STEP COUNTER

MOVE PLOTTER NEXT STEP

NUMBER OF ROWS IN THE PATTERN

NUMBER OF PAIRS OF UNITS TU Bk MOVED
UNIT-PAIR COUNTER

STEP COUNTER (NO OF STEPS IN 1 UNIT)

SKIP IF BIT 16 RESET (TEST FOR ODD/FVFN ROW)
BIT 16 SET (EVEN NUMBERED ROW)

Form 4(
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0895
0896
0897
ngsos
0899
nN%900
0901
0902
nepg3
0904
0905
0906
0907
nons
N909
00910
0911
ne12
N913
N914
n91s
0916
0917
(918
0919

0920 -

0921
0922
0923
0924
0925
0926
0927
ngz28
0929
0930
0931

NONEYWELL

02001
02002
02003
02004
02005
02006
02007
072010
02011
02012
02013
02014
N2015
02016
02017
02020

02021
02022
02023
02024
02025
02026
02027
02030

02031
02032
02033
02034

02035
02036
02037
02040

02041

C ( (
COMPUTER CONTROL DIVISION
# 0520-001-H002 (016-DPT9)
100000 SKP
0 10 03263 JST MPWT
0 12 00000 IRS 0
0 01 01775 JMP P102
0 10 03507 JST MPUP
0 35 04340 LDX NUNT
0 02 04344 P103 LDA ROWC
100100 SLZ
0 01 02014 JMP #+3
0 10 03241 JST MPET
100000 SKP
0 10 03263 JST MPWT
0 12 00000 IRS 0
0 01 02007 JMP P103
0 12 04324 IRS CNTR
0 01 01773 JMP P101
#
0 12 04344 IRS ROWC
100000 SKP
0 01 02031 JMP P104
0 35 04340 LDX NUNT
0 10 03305 JST MPNT
0 12 00000 IRS 0
0 01 02025 JMP #=2
0 01 01771 JMP P1NR
*
0 35 04350 P104 LDX 20NU
0 10 03305 JST MPNT
0 12 goo000 IRS 0
0 01 02032 JMP #-2
*
0 02 04341 LOA PALL
101040 SNZ
0 01 02043 JMP PAT?2
0 01 01722 JMP AGTN
#*
0 11 04450 P002 CAS ='262

-

(EUROPE) PROGRAM DOCUMENTATION
DRAWING NO. 41285751=-001-01 PAGE

INCREMENT STEP COUNTER
PLOT NEXT STEP

STEP COUNTER (NO OF STEPS IN 1 UNIT)

SKIP IF BIT 16 RESET (TEST FOR ODD/EVEN ROW)
BIT 16 SET (EVEN NUMBERED ROW)

INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP
INCREMENT UNIT-PAIR COUNTEK
MOVE PLOTTER NEXT PAIR OF UNITS LFHNG

]

.
|

3]

9

INCREMENT ROW COUNTER

MOVE PLOTTER NORTH TO PLOT NEXT ROW
ALL ROWS PLOTTED IN THE PATTERN

STEP COUNTER (NO OF STEPS IN 1 UNIT)

INCREMENT STEP COUNTER

MOVE PLOTTER NEXT STEP

PLOT NEXT ROW

STEP COUNTER (NO OF STEPS IN 20 UNITS)
INCREMENT STEP COUNTER

MOVE PLOTTER NEXT STEP

TEST FOR REQUIREMENT OF PLUTTING ALL PATRNS
PLOT PATTERN TWO
ASK QUESTION: TEST NO?

'262 = CHARACTER TwWO

Form s
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0932
nNe33
0934
0935
N936
0937
(1938
N939
0940
0941
N942
0943
0944
0945
0946
0947
N948
nN949
n950
0951
n9s2
N953
0954
n9s55
0956
nes7
n9s58
0959
0960
N961
nee62
N963
0964
0965
ne66
No67
No68

(

02042

02043
02044
02045
02046
02047
02050
02051
02052
02053

02054
2055
02056
02057
02060
02061
02062
02063
02064
02065
02066
0rn67
02070

02071
n2n7z2
02073
02074
02075
02076
02077
02100

35
10
12
01
10
35
10
12
01

OO OO0 OO

02
04
02
04
02
06
04

04
04
04
04
10

OO OO0 OO0OODODOOO

02
07
04
35
10
12
01
35

QOO0 OO DO

COMPUTER CONTROL DIVISION (EUROPE)

02341

04350
03305
00000
02044
03224
04353
03263
00000
02051

04431
04344
04404
04330
04312
04403
04342

40040

04336
04320
04321
04322
03461

04336
04346
04336
04336
03605
00000
02075
04336

# 0520-001-H002 (016-DPT9)

#*
#*

Jup

P0OO3

# PATTERN TWO (INCREMENT AND

*

PAT2

P2NR

P2NF

p201

LDX
JST
IRS
JMp
JST
LOX
JST
IRS
JMP

LDA
STA
LDA
STA
LDA
ADD
STA
CRA
STA
STA
STa
STA
JST

LDA
SJR
STA
LDX
JST
[RS
JMP
LDX

20NU
MPNT
0
#=2
MPCT
45NU
MPWT
0
#=2

==2
ROWC
=-4
FGRC
AMSG
=6
PNTR

MRKR
CNTA
CNTB
CNTC
MPDN

MRKR
UNTT
MRKR
MRKR
MIST
0
#=-2
MRKR

PROGRAM DOCUMENTATION

DRAWING NO. 41285751-001-01 PAGF

INPUT CHARACTER OTHER THAN TWO
# PLOT PATTERN TWO (INPUT CHAR = 2)

SPEED TEST - SQUARE SPIRAL)
STEP COUNTER (NQ OF STEPS [N 20 UNITS)

INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP

STEP COUNTER (NO OF STEPS IN 45 UNITS)

INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP

NUMBER OF ROWS IN THE PATTERN

NUMBER OF FIGURFS IN A ROW

START ADDRESS OF MESSAGE

POINTER (ADDRESS FOR INSERTION OF SPEED)

MARKER
COUNTER A
COUNTER B
COUNTER C
MOVE PEN DOWN

MARKER

UNTT

MRKR = MRKR - UNIT
STEP COUNTER

INCREMENT STEP COUNTER

PLOT NEXT STEP
STEP COUNTER

( (el
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0969
0970
0971
0972
ne73
Ne74
1975
0976
3977
0978
ne79
0980
0981
Nos2
n983
56984
neas
N986
0987
NG88
nNnoeg8o9
N990
negi
nN992
N993
N994
0995
0996
nN9e97
0998
3999
1000
1001
1002
1003
1004
1005

H

02101
02102
c2103
02104
02105
0?2106
02107
02110
02111
02112
02113
02114
02115
02116
02117
02120
02121

02122
02123
02124
02125
02126
02127
02130
02131
02132
02133
02134
02135
02136
02137
02140
02141
02142
072143
02144

OO O OO OOOODOOCOLOOLOOOoODOO O

0
0

10
1?2
01
02
n7
04
35
10
12
01
35
10
12
01
02
11
01

10
02

COMPUTER CONTROL DIVISION (EUROPE)

03535
00000
02101
04336
04346
04336
04336
03555
00000
02110
04336
03545
00000
02114
04336
04350
02071

03507
04320

000201

0 02 04321
0410 77

0 04 04321
000201
0404 77

0 04 04320
000201
0401

0
0
0

10
10
10

0401

0

10

0401

0

0

10
10

77
03772
03772
03772
76
03772
77
03772
03772

JST
1=S
JMP
LDA
SJB
STa
LDX
JST
IRS
JMP
LDX
JST
IRS
JMP
LDA
CAS
JMP

JST
LDA
[AB
LOA
LtLL
STA
[AB
L3R
STA
IAB
LRS
JST
JST
JST
LS
JST
LRS
JST
JST

# 0520-001-H00?

MIET

#=2

MRKR
UNIT
MRKR
MRKR
MINT

#-2
MRKR
MIWT
#-2
MRKR

20NU
P201

MPUP
CNTA

CNTB

CNTB

CNTA

HADD
HADD
HADD

HADD

HADD
HADD

(016-DPT9)

( (

DRAWING NO. 41285751~-001-01

INCREMENT STEP COUNTER
PLOT NEXT STEP

MRKR = MRKR = UNIT
STEP COUNTER

INCREMENT STEP COUNTER
PLOT NEXT STEP
STEP COUNTER

INCREMENT STEP COUNTER

PLOT NEXT STEP

LENGTH OF PRESENT ARM

20NU = LENGTH OF OUTERMOST ARM
PLOT NEXT SQUARE OF SPIRAL

# SQUARE SPIRAL HAS BFEN PLOTTED

COUNT A

COUNT B
REGA = 2B+MSB A
COUNT B

REGA = A-MSB A

COUNT A

REGA,REGB = COUNT

TEMPORARY COUNT TC = 0.5 COUNT
HALF ADD COUNT, TC = 1.25 COUNT

TC = 1.625 COUNT
TC = 1.8125 COUNT
TC = 0.4531 COUNT
TC = 1.2266 COUNT
TC = 0.6133 COUNT
TC = 1.3067 COUNT
TC = 1.6534 COUNT

¢

PROGRAM  DOCUNT NTATIOGN

PAGE

Form 4336
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1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018

14 N1 Q
Lua7

1020
1021
1022
1023
1024
1025
1026
1027
1028

1N20Q

Lud 7

1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042

H

02145
02146
02147
02150
02151

02152
02153
02154
02155
02156
02157
62160
02161
02162
02163
02164

02165
02166
n2167
02170
02171

n2414792
vai/la

02173

02174

02175
02176
02177
072200
07201
02202
02203
n2204
02205
02206
02207

COMPUTER CONTROL DIVISION (EUROPE)

0401 77
0 10 03772
0 10 03772
0411 71
0 04 04345

0 02 04346
0 05 04457
100040

0 01 02161
0 02 04345
0404 77
100000

0 82 0
141206
0404 77

0 04 04345

02 04430
04 04320
04 04321
04 04322
04 04323

02 04345

00400

01 02200
12 04320
01 02173
06 04402

06 04401

OCOO0OOODOH ODODODOODOORROOCDCODOO D

07 04402 P202

07 04401 P203

LRS
JST
JST
LLS
STA

LDA
ERA
SZE
JMp
LDA
LGR
SKP

I Na
LUA

AOA
LGR
STA

LDA
STA
STA
STA
STA
LDA
SJB
S°L
Jup
IRS
JMP
ADD
SuB
SPL
JuP
IRS
JMP
ADD

07 04447 P204 SUB

=+ 0520-001-H002

(016-DPT9)

PROGRAM DOCUMENTATION

DRAWING NO. 41285751-001-01 PAGF

TC 0.8267 COUNT
TC 1.4134 COUNT
TC 1.7067 COUNT
REGA = (1.7067 COUNT) % (2#%-8)

TEMPORARY BUFFER

TEST FOR EOM OPTION 2111/2113

EOM OPTION 2112/2114 (10 STEPS/UNIT)
TEMPORARY BUFFER

REGA =(1.7067 COUNT) # (2##-9)

-
a3

FFER
FOR ROUNDING UP VALUE
MEMORY CYCLES/INCREMENT

m »

PO
0
A

mom

n 2 2

M
D
G

T >

bd

D — =
o

n > C

'260 = CHARACTER ZERO

NGO OF MEMORY CYCLES/INCREMENT

TEST FOR THOUSANDS DIGIT

NO MORE THOUSANDS DIGIT

CNTA = THOUSANDS DIGIT (ISU-CODF CHAR)
RESTORE HUNDREDS+TENS+UNITS DIGITS
TEST FOR HUNDREDS DIGIT

NO MORE HUNDREDS DIGIT

CNTB = HUNDREDS DIGIT (ISO-CODE CHAR)

RESTORE TENS + UNITS DIGITS

Form 4

C
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1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1N68
1069
1070
1071
1072
1073
1074
1n7%
1076
1077
1078
1079

BONEYWELL

02210
02211
02212
02213
02214
02215
02216

02217
062220
02221
02222
02223
n2224
02225
02226
02227
02230
02231
027232
02233
02234
02235

02236

02237

02240
02241
072242
02243
nr,244
02245
n’2246

02247
02250

.

. (..

COMPUTER CONTROL DIVISION

# 0520-001-H002 (016=-DPT9)

100400 SPL
0 01 02214 JMP %43
0 12 04322 IRS  CNTC
0 01 02207 JYP  P204
0 06 04447 ADD =10
0 06 04322 ADD  CNTC
0 04 04323 STA  CNTD
#*
0 02 04320 LDA  CNTA
0414 70 LGL 8
0 05 04321 EXA  CNTB
-0 04 04342 STa® PNTR
0 12 04342 1?S  PNTR
0 02 04322 LDA  CNTC
0414 70 LGL 8
0 05 04323 ERA  CNTD
-0 04 04342 STa® PNTR
0 02 04342 LDA  PNTR
0 06 04427 ADD =8
0 04 04342 STA  PNTR
0 12 04330 IRS  FGRC
100000 S«p
0 01 02247 JYP P207
#*
0 35 04347 LDX  10NU
0 10 03373 JST  MPST
0 12 00000 IRS 0
0 01 02237 JYP 8-
0 35 04352 LDX  40NU
0 10 03241 JST  MPET
0 12 20000 IRS 0
0 01 02243 JMP  =-2
0 01 02063 JMP  P2NF
#*
#» TEST FOR REQUIREMENT OF
100002 P207 SR4
0 01 02321 JYP P208

( ( (

(EUROPE) PROGRAM DOCUMENTATION

DRAWING NO. 41285751-001-01 PAGF

TEST FOR TENS DIGIT
NO MORE TENS DIGIT
CNTC = TENS DIGIT

(1SC-CODE CHAR)

RESTORE UNITS DIGIT

CNTD = UNITS DIGIT (ISO-COULE CHAK)

THOUSANDS DIGIT

THOUSANDS DIGIT IN MS HALF 0OF REGA

REGA = THOUSANDS DIGIT, HUWDREDS DIGIT
STORE IN MESSAGE (REPLACE AX)
INCREMENT ADDRESS OF MESSAGE

TENS DIGIT

TENS DIGIT IN MS HALF OF RE&GA

REGA = TENS DIGIT, UNITS DIGIT

STORE IN MESSAGE (REPLACE YZ)

INCREMENT FIGURE COUNTER

MOVE PLOTTER IN POSITION T3 PLOT NEXT FIGURF
ALL FIGURES PLOTTED IN THF ROW

STEP COUNTER (NO OF STEPS IN 10 UNITS)
INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP
STEP COUNTER (N0 OF STEPS IN 40 UNITS)
INCREMENT STEP COUNTER

MOVE PLOTTER NEXT STEP

PLOT NEXT FIGURE

SPEED QUTPUT
TEST FOR REQUIREMENT OF SPEED OUTPUT
SPEED MESSAGE NOT REQUIRED

31




1080
1081
1002
1083
1084

1085

1086

1087

1088

H

02251
02252
02253
02254
02255
02256
02257
02260
02261
02262
02263
N2264
02265
02266
02267
02270
02271
02272
02273
02274
02275
02276
02277
02300
02301
02302
02303

02304
02205

vZvu~

02306
02307
02310
02311
02312
02313

COMPUTER CONTROL

0 02 04400
0 10 04030
106612
105212
143307
151261
120240
146703
127711
147240
153730
154732
120240
143307
151262
120240
146703
127711
147240
153730
154732
120240
143307
151263
120240
146703
127711
147240
153730
154732
120240
143307
151264
120240
146703

(

# 0520-001-H002

*

DIVISION (EUROPE)

(016~-DPT9)

# QUTPJT SPEED MESSAGE

MSSG

LDA
JST
0CT

BCI

@
(@
—

==-38

OASR

106612,105212
9,FGR1 MC/IN WXYZ
9,FGR2 MC/IN WXYZ
9,FGR3 MC/IN WXYZ
9,FGR4 MC/IN WXYZ

DRAWING NO. 41285751-001-01

NUMBER OF WORDS TO RE QUTPUT
QUTPUT SPEED MESSAGFE
CR/LF/LF/LF

PROGRAM DOCUMENTATION

PAGE

Form -(

32




1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120

H

02314
02315
02316
02317
02320
02321
02322
02323
02324
02325
02326
02327

02330
02331
02332
02333
02334

02335
02336
02337
02340

02341
02342

02343
02344
02345
02346
02347
02350
02351

( ‘ (
COMPUTER CONTROL DIVISION (EUROPE)

*» 0520-001-H002 (016-DPT9)

127711

147240

153730

154732

120240

0 35 04350 P208 LDX  20NU

0 10 03305 JST  MPNT

0 12 00000 IRS 0

0 01 02322 JYP #-2

0 12 04344 IRS  ROWC

100000 SXP

0 01 02335 JYP  P210
#*

0 35 04357 LDX  B8ONU

0 10 03263 JST  MPWT

0 12 00000 IRS 0

0 01 02331 JMP %22

0 01 02056 JYP  P2NR
3#*

0 02 04341 P210 LDA  PALL

101040 SNZ

0 01 02343 JMP  PAT3

0 01 01722 JYP AQTN
*

0 11 04440 P003 CAS  ='263

0 01 03030 JMP P0O4
#*
*
*

0 02 04346 PAT3 LDA  UNIT

0414 76 LGL 2

0 06 04346 ADD  UNIT

0414 77 LGL 1

0 04 04343 STA  RDUS

0414 77 LGL 1

0 04 04325 STA  DMTR

( (

DRAWING NO. 41285751-001-01

STEP COUNTER (NO OF STEPS IN 20 UNITS)

INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP
INCREMENT ROW COUNTER
MOVE PLOTTER WEST TO PLOT WEXT ROMW
ALL ROWS PLOTTED, END OF PATTERMN ?

STEP COUNTER (NO OF STEPS IN 80 UNITS)
INCREMENT STEP COUNTER

MOVE PLOTTER NEXT STEP
PLOT NEXT ROW OF FIGURES

PROGRAM  DOCUMLINTATION

PAGE

TEST FOR REQUIREMENT OF PLOTTING ALL PATRNS

PLOT PATTERN THREE

ASK QUESTION: TEST NO?

)

'263 = CHARACTER THREE
INPUT CHARACTER OTHER THAN THREFE
# PLOT PATTERN THREE (INPUT CHAR = 2)

# PATTERN THREE (FULL DIRECTIONAL TEST - SIXTEEN POINTED STAR)

NUMBER OF STEPS IN ONE UNIT LENGTH (U)

REGA = 4U
REGA = 5U
REGA = 10U
REGA = 20U

Form 4536




1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133

14324
L LU

1135
1136
1137
1138
1139
1140
1141
1142
1143

4 A
1144

1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157

H

02352
02353
02354
02355
02356
02357
N2360
02361
02362
02363
02364
02365

02366
02367
02370
02371
02372
02373
02374
02375
02376
02377

02400

‘02401

N2402

02403
02404
n2405
02406

02407
02410
02411
02412

COMPUTER CONTROL DIVISION (EUROPE)

0414 77
0 06 04343
0414 77
0 06 04343
0414 76
0 06 04343
0414 76
0 06 04343
0404 70
0 04 04361
0414 77
0 04 04360

0 02 04343
0414 77
0 06 04343
0414 77
0 06 04343
0414 76
0 06 04343
0414 77
0 06 04343
0404 72
0 04 04363
0414 77
0 04 04362

35 04350
10 03555
12 006000
01 02404

oo oo

0 10 03535
34 0227
100000

0 01 02407

x

DPG9

LGL
ADD
LGL
ADD
LGL
ADD
LGL
ADD
LGR
STa
LGL
STA

LDA
LGL
ADD
LGL
ADD
LGL
ADD
LGL
ADD
LGR
STA
LGL
STA

LDX
JST
IRS
JMP

JST
SKS
SKP
JMP

# 0520-001-H002 (016=DPT9)

RDUS
RDUS
RDUS
RDUS
707R
707D
RDUS
RDUS
RDUS
RDUS
RDUS
6

92RD
92DM

20NU
MINT

#-2

MIET
PLLR

PROGRAM DOCUMENTATION

DRAWING NO. 41285751-001-01 PAGE
REGA = 4R

REGA = 5R

REGA = 10R

REGA = 11R

REGA = 44R

REGA = 45R

REGA = 180R

REGA = 181R

REGA = 181R/256 = 0.707R
REGA = 2#(0,707R) = 0.707D
REGA = 2R

REGA = 3R

REGA = 6R

REGA = 7R

REGA = 28R

REGA = 29R

REGA = 58R

REGA = 59R

REGA = 59R/64 = 0.92R
REGA = 2#(0.92R) = 0.92D

STEP COUNTER (NO OF STEPS IN 20 UNITS)

INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP

EAST LIMIT REACHED
LIMIT NOT YET REACHED, MOVE EAST

CoC

34




1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194

02413
02414
02415
02416
02417
02420
02421

02422
02423
02424
02425

02426
02427
02430
02431
02432
02433
02434
02435

02436
02437
02440

02441

02442
02443
02444

02445
02446
07447
n2450
02451
02452
N2453

COMPUTER CONTROL DIVISION (EUROPE)

0 02 04335
0404 77
140407

0

(== R ew }

[ R an B am I o )

OO0 o

04
10
12
01

35
10
12
01

02
04
02
04

00000
03545

00000
02417

04351
03545
00000
02423

04461
04344
04461
04330

140040

0
0
0

0
0

04
04
04

10
02

04320
04321
04322

03635
04325

140407

o000

OO0 O0OOoOO0OOD

04
10
12
01

10
02
04
10
11
10
01

ooooo
03545
00000
02442

03645
04417
04336
04012
04377
03575
02455

-

# 0520-001-H002 (016-DPT9)

P3NR

P3INF

P3n2

LDA
LGR
TCA
STA
JST
IRS
JMP

LDX
JST
IRS
JMP

LDA
STA
LDA
STA
CRA
STA
STA
STA

JST
LDA
TCA
STA
JST
IRS
JMP

JST
LDA
STA
JsT
CAS
JST
JMP

LMIT
1

0
MIWT
0
#-2

30NU
MIWT
0
#=2

=-3
ROWC
=-3

FGRC

CNTA
CNTB
CNTC

MIDN
DMTR

0
MIWT
0
52

MIUP

=1

MRKR
CALC
='10000
MINW
*x+2

C C (
PROGRAM DOCUMENTATION

DRAWING NO, 41285751-001-01 PAGE

STEP COUNTER

INCREMENT STEP COUNTER

MOVE PLOTTER NEXT STEP

STEP COUNTER (NO OF STEPS IN 30 UNITS)

INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP

NUMBER OF ROWS IN THE PATTERN

NUMBER OF FIGURES IN A ROW

STEP COUNTER

INCREMENT STEP COUNTER
PLOT NEXT STEP

'10000 = 0.5#(2#%13)

Form 435

35




1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231

H]

02454
02455
02456
02457
02460
02461

02462
02463
02464
02465
02466
02467

02470
02471
02472
02473
02474
02475
02476
02477
02500
02501
02502
02503
02504

02505
02506
072507
02510
02511
N2512
02513

02514

COMPUTER CONTROL DIVISION (EUROPE)

03545
04336
04363
04336
02450

C 02 04343
140407

04
10
12
01

10
02
04
10
11
10
01
10
12
02
11

00000
03535
00000
02465

03635
04417
04336
04012
04377
03615
02500
03535
04336
04362
04336
02473

0 10 03645
0 02 04361
140407

0

oo O

4
10
12
01

02

C

0gcooo0
03615
40000
02511

04417

# 0520-001-H002

P304

JST
IRS
LDA
CAS
JMP
NOP

LDA

CA
STA
JST
IRS
Jup

JST
LDA
STA
JST
CAS
JST
JMP
JST
IRS
LDA
CAS
JMP
NOP

JST
LDA
TCA
STA
JST
IRS
JMP

LDA

MIWT
MRKR
92RD
MRKR
P302

RDUS

MIET
5=

MIDN
MRKR
CALC
='10000
MISE
#*+2
MIET
MRKR
92DM
MRKR
P304

MIUP
707R

MISE

#=-2

(016-DPT9)

PROGRAM DOCUMENTATION

DRAWING NO. 41285751-001-01 PAGF

INCREMENT MARKER
TEST FOR COMPLETION OF W-Na MOVEMENT

MOVE PLOTTER NEXT STEP
W-NW MOVEMENT OF RADIUS LFNGTH COMPLETE

STEP COUNTER

INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP

'10000 = 0.5#(2%#13)

INCREMENT MARKER
TEST FOR COMPLETION OF E-SE MOVEMENT

PLOT NEXT STEP
E-SE MOVEMENT OF DIAMETER LENGTH COMPLETE

STEP COUNTER

INCREMENT STEP COUNTER »
MOVE PLOTTER NEXT STEP

C C rom &




( ( ( ( ( ( (

m COMPUTER CONTROL DIVISION (EUROPE) PROGRAM DOCUMENTATION
# 0520-001-H002 (016-DPT9) DRAWING NO, 41285751-001-01 PAGF 57
Ja 02515 0 04 04336 STA MRKR
LT N2B16 0 10 04012 P306 JST CALC
12354 0”517 0 11 04377 CAS ='10000 '10000 = 0.5#(2##13)
1235 02520 0 10 03575 JST MINW
1736 025721 0 01 02523 JMP ®4+2
1237 072522 0 10 03545 JST MIWT
1238 (02523 0 12 04336 IRS MRKR INCREMENT MARKER
1759 02524 0 02 04363 LDA 92RD
PS40 02525 0 11 04336 CAS MRKR TEST FOR COMPLETION OF W=Nw MOVEMFNT
241 02526 0 01 02516 JMP P306 MOVE PLOTTER NEXT STEP
17242 02527 101000 NOP W-NW MOVEMENT OF RADIUS LFANGTH COMPLETL
1243 #
1244 07530 0 10 03635 JST MIDN
ivas 02531 0 02 04360 LDA 707D
246 02532 140407 TCA
VAT 12583 0 04 00000 STA 0 STEP COUNTER
LF48 02534 0 10 03575 JST MINW
P40 PR35 0 12 00000 IRS 0 INCREMENT STEP COUNTER
1ot 07536 0 01 02534 JMP #e-2 PLOT NEXT STEP
751 *
1752 02537 0 10 03645 JST MIUP
125% 02540 0 02 04417 LDA =1
TShe 12541 0 04 04336 STA MRKR
oS 12542 0 10 04012 P308 JST CAaLC
T 37543 0 11 04377 CAS ='10000 10000 = 0.5#(2#%#13)
TELT 02544 0 10 03%75 JST MINW
SR 62545 0 01 02547 JMP #42
1259 02546 0 10 03555 JST MINT
126N 02547 0 12 04336 IRS MRKR INCREMENT MARKER
T251 02550 0 02 04363 LDA 92RD
;e 0851 0 11 0433%§ CAS MRKR TEST FOR COMPLETION OF N=NA MOVEMENT
1T 02552 0 01 02542 JMP P308 MOVE PLOTTER NEXT STEP
"853 101000 NJP N-NW MOVEMENT OF RADIUS LENGTH COMPLETE
S E P .
ot 0554 0 02 04361 LDA 707R
o7 072555 140407 TCA
1TO6H 02556 0 04 00000 STA 0 STEP COUNTER

Form 4536




1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1262

1293

1294 .

1275
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305

H

02557
02560
02561

02562
02563
02564
02565
02566
02567
02570
02571
02572
62573
02574
02575
02576

02577
02600
02601
02602
02603
02604

02605

02606
02607
02610
02611
02612
02613
02614
02615
02616
02617
02620

o

10
12
01

= en]

10
02
04
10
11
10
01
10
12
02
11
01

> M es Jien Ben BY e B oo B s B en I «n B oo )

-0 O

0 10
0 02

COMPUTER CONTROL DIVISION (EUROPE)

03615

00000
02557

03635
04417
04336
04012
04377
03615
02572
03605
04336
04362
04336
02565

01000

03645
04343

140407

04
10
12
01

D00

o

p2
04
10
11
10
01
10
12
02
11
01

OO ODODOoOODOoOODOO O

00000
03605
00000
02603

04417
04336
04012
04377
03575
02615
03555
04336
04363
04336
02610

# 0520-001-H002 (016-DPT9)

P310

P312

JST
IRS
Jup

JST
LDA
STA
JST
CAS
JST
JMP
JST
IRS
LDA
CAS
JMP
NOP

JST
LDA
TCA
STA
JST
IRS
JMP

LDA
STA
JST
CAS
JST
JMP
JST
IRS
LDA
CAS
JMP

MISE

0
#-2

MIDN
=1
MRKR
CALC
='10000
MISE
*+2
MIST
MRKR
G20M
MRKR
P310

MIUP
RDUS

0
MIST
0
#-2

=1
MRKR
CALC
='10000
MINW
#+2
MINT
MRKR
92RD
MRKR
P312

PROGRAM DOCUMENTATION

DRAWING NO., 41285751-001-01 PAGE

INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP

'10000 = 0.5#(2##13)

INCREMENT MARKER
TEST FOR COMPLETION OF S-SE MOVEMENT

PLOT NEXT STEP
S-SE MOVEMENT OF DIAMETER LENGTH COMPLETE

STEP COUNTER

INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP

'10000 = 0.5#(2##13)

INCREMENT MARKER

TEST FOR COMPLETION OF N-NW MOVEMENT
MOVE PLOTTER NEXT STEP

C C e

28




1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
13222
1323
1324
1325
1326
1327
1328
1329
1330

1331

1332
1333
1334
1335
1336
1337
1338
1339
1340
13241
1342

NONEYWELL

07621

02622
02623
02624
02625
02626
02627
02630

02631
02632
02633
072634
072635
02636
02637
02640
02641
02642
02643
02644
02645

02646
02647
02650
02651
02652
07653

02654
N2655
02656
02657
02660
02661

COMPUTER CONTROL DIVISION (EUROPE)

101000

0 10 03635
0 02 04325
140407

0

OO o

0
0
0
0
0
0
0
0
0
0
0
0
1

04
10
12
01

10
02
04
10
11
10
01
10
12
02
11
01

gooo0o
03555
00000
02626

03645
04417
04336
04012
04377
03565
02641
03555
04336
04363
04336
02634

01000

0 02 04343
140407

[ R e 3 en M s ]

OO OO0 o

04
10
12
01

10
02
04
10
11
10

00000
03605
00000
02651

03635
04417
04336
04012
04377
03625

’

{

* 0520-001-H002 (016-DPT9)

P314

P316

NOP

JST
LDA
TCA
STA
JST
IRS
JMP

JST
LDA
STA
JsT
CAS
JsT
JMP
JST
1RS
LDA
CAS
JMp
NOP

LDA
TCA
STA
JST
IRS
JMP

JST
LDA
STA
JST
CAS
JST

MIDN
DMTR

0
MINT
0
#-2

MIUP
=1
MRKR
CALC
='10000
MINE
®4+2
MINT
MRKR
92RD
MRKR
P314

RDUS

0
MIST
0
2.2

MIDN

=1

MRKR
CALC
='10000
MISW

( ( (

PROGRAM DOCUMENTATION

DRAWING NO., 41285751-001-01 PAGE

N-NW MOVEMENT OF DIAMETER LENGTH COMPLETE

STEP COUNTER

INCREMENT STEP COUNTER
PLOT NEXT STEP

'10000 = 0.5#(2#%#13)

INCREMENT MARKER
TEST FOR COMPLETION OF N=N£ MOVEMENT

MOVE PLOTTER NEXT STEP
N-NE MOVEMENT OF RADIUS LENGTH COMPLETE

STEP COUNTER

INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP

'10000 = 0.5%#(2#%#13)

Foo 333

39




1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1263
1264
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
137°%
1276
1377
1378
1379

H

02662
02663
02664
02665
02666
02667
02670

02671
02672
02673
02674
02675
02676
02677

02700
02701
02702
02703
02704
02705
02706
02707
02710
02711
02712
02713

02714
02715
g2716
02717
02720
02721
02722

COMPUTER CONTROL DIVISION (EUROPE)

02664
03605
04336
04362
04336
02657

0 10 03645
0 02 04361
140407

0

o0 o

0
0
0
0
0
0
0
0
0
0
0
1

n4
10
12
01

02
04
10
11
10
01
10
12
02
11
01

00000
03625
00000
02675

04417
04336
04012
04377
03565
02707
03555
04336
04363
04336
02702

01000

0 10 03635

T

140407

(@ 2 e Biten B en]

04
10
12
01

00000
03565
00000
02720

# 0520-001-H002

P318

Jup
JST
IRS
LDA
CAS
Jvp
NOP

JST
LDA
TCA
STA
JST
IRS
JMP

LDA
STA
JST
CAS
J3T
JMP
JST
13S
LDA
CAS
JMP
NOP

JST
LDa
TCA
STA
JST
IRS
JMP

#42

MIST
MRKR
92DM
MRKR
P316

MIUP
707R

MISW

52

MRKR
CALC
='10000
MINE
#42
MINT
MRKR
92RD
MRKR
P318

MIDN
707D

MINE

#=2

(016=-DPT9)

PROGRAM DOCUMENTATION

[ep]
Al

DRAWING NO. 41285751-001-01 F

INCREMENT MARKER
TEST FOR COMPLETION OF S-Sy MOVEMENT

PLOT NEXT STEP
S-SW MOVEMENT OF DIAMETER LENGTH CUMPLETE

STEP COUNTER

INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP

'10000 = 0.5%(2=%13)

INCREMENT MARKER
TEST FOR COMPLETION OF N=N£ MOVEMEWNT

MOVE PLOTTER NEXT STEP
N-NE MOVEMENT OF RADIUS LENGTH COMPLETE

STEP COUNTER

INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP

C C o 4

40




1380
1381
1382
1383
1384
1385
1386
1387
1348
1389
1390
1391
1392
1393
1394
139%
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
140
1408
14069
14140
1411
1412
1413
1414
1415
1416

H

02723
02724
02725
02726
62727
02730
02731
02732
02733
02734
02735
02736
02737

02740
02741
02742
02743
02744
02745

02746
02747
02750
02751
02752
02753
02754
02755
02756
02757
02760
0r761
02762

02763
02764

COMPUTER CONTROL DIVISION (EUROPE)

03645
04417
04336
04012
04377
03565
02733
03535
04336
04363
04336
02726

0 02 04361
140407

0

0
0
0
0
s
0
0
0
0
0
0
0
1

04
10
12
01

10
02
04
10
11
10
01
10
12
02
11
01

ggoooo0
03625
00000
02743

03635
04417
04336
04012
04377
03625
02756
03545
04336
04362
04336
02751

01000

0 10 03645
0 02 04417

C

* 0520-001-H002 (016=-DPT9)

p320

p322

JsT
LDA
STA
JST
CAS
JsT
JuP
JsT
IRS
LDA
CAS
JMP
NOP

LDA
TCA
STA
JST
IRS
JHP

JST
LDA
STA
JST
CAS
JST
JMP
JsT
IRS
LDA
CAS
JMP
NOP

JST
LDA

MIUP
=1
MRKR
CALC
='10000
MINE
#42
MIET
MRKR
92RD
MRKR
P320

707R

0
MISW
0
#-2

MIDN
=1
MRKR
CALC
='10000
MISW
#+2
MIWT
MRKR
92DM
MRKR
P322

MIUP
=1

C C C
PROGRAM  DOCUMENTA [0

DRAWING NO., 41285751-001-01 PAGE

'10000 = 0.5#(2##13)

INCREMENT MARKER
TEST FOR COMPLETION OF E-NE MOVEMENT

MOVE PLOTTER NEXT STEP
E-NE MOVEMENT OF RADIUS LENGTH COMPLETE

STEP COUNTER

INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP

'10000 = 0.5#(2##13)

INCREMENT MARKER
TEST FOR COMPLETION OF W-SW MOVEMENT

PLOT NEXT STEP
W-SW MOVEMENT OF DIAMFTER'LENGTH COMPLETE

Form 43536
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1417
1416
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1432
1434
1435
1436
1437
1458
1439
1440
1441

1442 .

1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453

HONEYWELL

02765
02766
02767
02770
02771
02772
02773
02774
0?2775
02776
02777

03000
03001
03002
03003
03004
03005
03006
03007

03010
03011
03012
03013

03014
03015
03016

03017

niInnsn

vuudu

03021
63022
03023

03024

0
0
0
0
0
0
0
0
d
0
1

04
10
11
10
01
10
12
02
11
01

COMPUTER CONTROL

# 0520-001-H002

04336
04012 P330
04377
03565
02773
063535
04336
04363
04336
02766

01000

0 12 04330
100000

OO OoODODo o

O OO0

0

01
35
10
12
01
01

35
10
12
01

12

03010
04354
03535
00000
03004
02436

04351 P350
03555
00000
03011

04344

1000060

0

ODO0O OO

01

35
10
12
01
01

02

03024

04356
03545
00000
03020
02430

#*

04341 P370

STA
JST
CAS
JST
JMP
JST
IRS
LDA
CAS
JvpP
NOP

IRS
SKP
Jup
LDX
JST
IRS
Jup
JuP

LDX
JST
IRS
Jup

IRS
Skp
JMP

LDX

1ST

LU R

IRS
JMP
JHP

LOA

MRKR
CALC
='10000
MINE
#*42
MIET
MRKR
92RD
MRKR
P330

FGRC
P350
S50NU
MIET

#-2
P3NF

30NU
MINT

#-2
ROWC
P370

70NU

MIWT

22
P3NR

PALL

DIVISION (EUROPE)

(016=-DPT9)

PROGRAM DOCUMENTATION

DRAWING NO. 41285751-001-01 PAGE

'10000 = 0.5#(2%#13)

INCREMENT MARKER

TEST FOR COMPLETION OF E=-NE MOVEMENT
MOVE PLOTTER NEXT STEP
E-NE MOVEMENT OF RADIUS LENGTH COMPLETE

INCREMENT FIGURE COUNTER

MOVE PLOTTER EAST 70 PLOT NEXT FIGURE
ALL FIGURES PLOTTED IN THE ROW

STEP COUNTER (NO OF STEPS IN 50 UNITS)

INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP
PLOT NEXT FIGURE

STEP COUNTER (NO OF STEPS IN 30 UNITS)

MOVE PLOTTER NEXT STEP

INCREMENT ROW COUNTER

MOVE PLOTTER WEST T0 PLOT NEXT ROW

ALL ROWS PLOTTED, END OF PATTERN 3
STEP COUNTER (NO OF STEPS IN 70 UNITS)

INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP
PLOT NEXT ROW OF FIGURES

Form

42
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m COMPUTER CONTROL DIVISION (EUROPE) PROGRAM DOCUMENTATION
# 0520-001-H002 (016=-DPT9) DRAWING NO. 41285751-001-01 PAGE
1454 03025 101040 SNz TEST FOR REQUIREMENT OF PLUTTING ALL PATRNS
1455 03026 0 01 03032 JMP PATS4 PLOT PATTERN FOQUR
1456 03027 0 01 01722 JIP AQTN ASK QUESTION: TEST NO?
1457 #*
1458 03030 0 11 04435 P004 CAS '=264 '264 = CHARACTER FOQUR
1459 03031 0 01 03205 JMP POOE INPUT CHARACTER OTHFR THAN FOUR
1460 * # PLOT PATTERN FOUR (INPUT CHAR = 4)
1461 » ‘
1462 # PATTERN FOUR (ALIGNMENT TEST - DIAMOND MESH)
1463 #
1464 03032 0 35 04347 PAT4 LDX 10NU STEP COUNTER (NO OF STEPS IN 10 UNITS)
1465 03033 0 10 03305 JST MPNT
1466 03034 0 12 00000 IRS 0 INCREMENT STEP COUNTER
1467 03035 0 01 03033 JMP ®-? MOVE PLOTTER NEXT STEP
1468 03036 0 10 03224 JST MPCT
1469 03037 0 35 04355 LOX 60NU STEP COUNTER (NO OF STEPS IN 60 UNITS)
1470 03040 0 10 03263 JST MPWT
1471 03041 0 12 00000 IRS 0 INCREMENT STEP COUNTER
1472 03042 0 01 03040 JMP #-2 MOVE PLOTTER NEXT STEP
1473 #*
1474 03043 0 02 04411 LDA =6 NUMBER OF ROWS IN THE PATTERN
1475 03044 0 04 04344 STA ROWC
1476 03045 0 02 04411 P4NR LDA =-6 NUMBER OF FIGURES IN A ROW
1477 03046 0 04 04330 STa FGRC
1478 03047 0 10 03461 JST MPDN
1479 . #
14680 03050 0 35 04347 P4NF LDX 10NU STEP COUNTER (NO OF STEPS IN 10 UNITS)
1481 03051 0 10 03241 JST MPET
1482 03052 0 12 00000 IRS 0 INCREMENT STEP COUNTER
1483 03053 0 01 03051 JMP #=-2 PLOT NEXT STEP
1484 03054 0 35 04347 LDX 10NU STEP COUNTER (NO OF STEPS IN 10 UNITS)
1485 03055 0 10 03327 JST MPNE
1486 03056 0 12 00000 [RS 0 INCREMENT STEP COUNTER
1487 03057 0 01 03055 JMP #=-2 PLOT NEXT STEP
1488 03060 0 35 04347 LDX 10NU STEP COUNTER (NO OF STEPS IN 10 UNITS)
1489 03061 0 10 03351 JST MPNW
1490 03062 0 12 00000 IRS 0 INCREMENT STEP COUNTER

Foom 43530




1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520

1521
15292

B S i o4

1523
1524
1525
1526
1527

KONEYWELL

03063
03064
03065
03066
03067
03070
03071
03072
03073
03074
03075
03076
03077
03100
03101

03102
03103
03104
03105
03106
03107
03110
03111
03112
03113
03114
03115
03116
03117
03120

NZ4 21

voUadca

03122
03123
03124
03125
03126

O DO OoOOoOoOoOOLOOOoCODO O

OOOODCDDC}DOOODWDODODDOO

01
35
10
12
01
35
10

01
35
10
12
01
12
01

10
02
04
35
10
12
01
10
35
10
12
01
10
35
10

49
L

01
10
35
10
12

COMPUTER CONTROL DIVISION (EUROPE)

03061
04347
03437
00000
03065
04347
03415
00000
03071
04347
03241
oooo00
03075
04330
03050

03507
04461
04324
04347
03263
00000
03106
03461
04350
03305
00000
03113
03507
04350
03263

nnNNNN
vuuuuu

03120
03461
04350
03373
00000

# 0520-001-H002

P401

JMP
LDX
JST
IRS
JuP
LDX
JST
[RS
JMp
LDX
JST
IRS
JuP
IRS
JYP

JST
LDA
STA
LDX
JST
IRS
JMP
JST
LDX
JST
IRS
JMP
JST
LDX
JST
HE
JvP
JST
LDX
JST
IRS

%2
10NU
MPSW

#-2
10NU
MPSE

#-2
10NU
MPET

#-2
FGRC
P4NF

MPUP
=-3

CNTR
10NU
MPWT

#-2
MPDN
20NU
MPNT

#-2
MPUP
20NU
MPWT

-2
MPDN
20NU
MPST

(016=-DPT9)

PROGRAM DOCUMENTATION

DRAWING NO. 41285751-001-01 PAGF

PLOT NEXT STEP
STEP COUNTER (NO OF STEPS IN 10 UNITS)

INCREMENT STEP COUNTER
PLOT NEXT STEP
STEP COUNTER (NO OF STEPS IN 10 UNITS)

INCREMENT STEP COUNTER
PLOT NEXT STEP
STEP COUNTER (NO OF STEPS IN 10 UNITS)

INCREMENT STEP COUNTER
PLOT NEXT STEP

INCREMENT FIGURE COUNTER
PLOT NEXT FIGURF

NUMBER OF PAIRS OF LINES TU BE DRAWN
LINE=-PAIR COUNTER
STEP COUNTER (NO OF STEPS IN 10 UNJITS)

INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP

STEP COUNTER (NO OF STEPS IN 20 UNITS)

INCREMENT STEP COUNTER
PLOT NEXT STEP

STEP COUNTER (NO OF STEPS IN 20 UNITS)
INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP

STEP COUNTER (NO OF STEPS I[N 20 UNITS)

INCREMENT STEP COUNTER

C ( L
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(

1228
1529
1530
1531
1532
1553
1534
1535
1536
1537
1538
1539
15410
1541
1542
1543
1544
1545
1546
1547
1548
1540
1550
1551
1552
1553

554
16555
16556
1557
58
1550
:ﬁp;ﬁ
1501
1567
1563
1564

HONEYWELL

03127
035130
03131
05132
03133
03134
03135
03136

03137
03140
03141
03142
03143
03144
03145
03146
03147
03150
03151
03152
03153
03154
03155
03156
03157
035160
03161
03162
03163
03164
03165
N2166
03167
nNs3170
03171
03172

01
10
35
10
12
01
12
01

oo oo0coo

35
10
12
01
10
02
04
35
10
12
01
12
01
10
35
10
12
01
02
05

10
02
04
35
10
12
01

OODDOC’C)HOODDOO(DODOODDDOODDOO

COMPUTER CONTROL DIVISION (EUROPE)

03125
03507
04347
03263
00000
03132
04324
03105

04347
03305
00000
03140
03461
04376
04324
04340
03241
00000
03147
04324
03146
03507
04347
03305
00000
03156
04344
04463

01040

03461
04376
04324
04340
03263
00000
03170

# 0520-001-H002

P402

P493

JYPp
JST
LOX
JsT
1RS
Jup
[RS
JMP

LDX
JST
IRS
JMP
JST
LDA
STA
LDX
JST
IRS
JMP
IRS
JUP
JsT
LDX
JST
I]S
Jup
LDA
ERA
S\Z
J3T
LDA
STA
LOX
JST
I]S
JMP

®#=-2

MPUP
10NU
MPWT

# -
CNTR
P401

10NU
MPNT

®-2
MPDN
2-120
CNTR
NUNT
MPET

#-2
CNTR
P402
MPUP
10NU
MPNT

3% -
ROWC
=-1

MPDN
=-120
CNTR
NUNT
MPWT

#-2

(016=-DPT9)

~
—
“~~

PROGRAM  DOCUMENTATIOCN

DRAWING NO., 41285751-001-01 PAGE

PLOT NEXT STEP

STEP COUNTER (NO OF STEPS IN 10 UNITS)

INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP
INCREMENT LINE-PAIR COUNIER
PLOT NEXT PAIR 0OF LINFS

STEP COUNTER (NO OF STEPS IN 10 UNITS)

INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP

NO OF UNIT LENGTHS TO BF PLOTTED
UNIT COUNTER
STEP COUNTER (NO OF STEPS [IM 1 UNIT)

INCREMENT STEP COUNTER
PLOT NEXT STEP

INCREMENT UNIT GCOUNTER

PLOT NEXT UNIT LENGTH

STEP COUNTER (NN OF STEPS IN 10 UNITS)
INCREMENT STEP COUNTER

MOVE PLOTTER NEXT STEP

TEST FOR LAST ROW

NO OF UNIT LENGTHS TO BE MOVED

UNIT COUNTER

STEP COUNTER (NO OF STEPS'IN ONE UNIT)

INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP

Form 4536




1565
1566
1567
1568
1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587

1588
1589
1590
1591
1592
1593
1594
1595

1596

BINEYWELL

03173
03174
03175
03176
03177
03200
03201
03202
03203

03204

03205
03206
03207

03210
03211
03212
03213
03214
03215

03216

03217
03220
03221

OO
W N
NN
N N
W N

0 12 04324 IRS  CNTR
0 01 03167 JYP P403
0 12 04344 IRS  ROWC
0 01 03045 JMP  P4NR
0 10 03507 JST  MPUP
0 35 04350 LDX  20NU STEP COUNTER
0 10 03305 JST  MPNT
0 12 00000 IRS 0
0 01 03201 JYP  w-2
3
0 01 01722 JMP  AQTN ASK QUESTION:
#*
0 05 04375 POOE ERA  ='305 '305 =
100040 SZE
0 01 01725 JMP  QSTé
# * CHAR E
*
» OUTPUT END HEADING MESSAGE TO ASR
3
0 02 04432 LDA  =-8
0 10 04030 JST  O0ASR
105212 0CT 105212 LF/LF
142716 BCI  6,END 016=-DPT9
142240
147661
133255
142320
152271
105212 0CT 105212 LF/LF
#*
000000 HLT
6 01 61000 J¥P  STRT RESTART
*
3*
» SUBROUTINES
*
# MOVE PLOTTER TO CENTRE (WITHOUT
C C (

COMPUTER CONTROL DIVISION (EUROPE)

# 0520-001-H002 (016-DPT9)

DRAWING NO.

PROGRAM DOCUMENTATION

41285751-001-01 PAGF

INCREMENT UNIT COUNTER

MOVE PLOTTER NEXT UNIT LENGTH
INCREMENT ROW COUNTER

PLOT NEXT ROW OF FIGURES

(NO OF STEPS IN 20 UNITS)

INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP

TEST NO?

CHARACTER F

TEST FOR CHARACTER E
INVALID CHARACTER,
(END OF TEST)

REPEAT THE QUESTION

NUMBER OF WORDS TO BE OUTPUT

INTERRUPT)

Forn —l(
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m COMPUTER CONTROL DIVISION (EUROPE) PROGRAM DOCUMENTATION
# 0520-001-H002 (016-DPT9) DRAWING NO., 41285751-001-01 PAGE

1597 03224 0 000000 MPCT DAC  #= MOVE PLOTTER TO CENTRE (WITHOUT INT)

1598 03225 0 10 03241 JST  MPET

1599 03226 34 0227 DP10 SXS  PLLR

1600 03227 100000 SKP EAST LIMIT REACHED

1601 03230 0 01 03225 JYP 2-3 LIMIT NOT YET REACHED, MOVe EAST

1602 03231 0 02 04335 LDA LMIT

1603 03232 0404 77 LGR 1

1604 03233 140407 TCA :

1605 03234 0 04 00000 STA 0 STEP COUNTER

1606 03235 0 10 03263 JST  MPWT

1607 03236 0 12 00000 IRS 0 INCREMENT STEP COUNTER

1608 03237 0 01 03235 JYP &2 MOVE PLOTTER NEXT STEP

1609 03240 -0 01 03224 JMPsx  MPCT EXIT FROM SUBROUTINE

1610 M

1611 # MOVE PLOTTER EAST ONE STEP (WITHOUT INTERRUPT)

1612 03241 0 000000 MPET DAC == MOVE PLOTTER EAST (WITHOUT INT)

1613 03242 14 0127 DP11 OCP  PLET EAST - CARRIAGE RIGHT

1614 03243 34 0127 DP12 SKS  PLNB SKIP IF PLOTTER NOT BUSY

1615 03244 0 01 03251 JYP  PET1 PLOTTER BUSY, OK

1616 03245 0 10 04150 JST  ERRR ERROR ROUTINE

1617 03246 101000 NOP

1618 03247 147302 BCI 2,NBET P NOT BUSY IMMEDIATFLY AFTER MOVING LAST
03250 142724

1619 N3251 0 02 04327 PET1 LDA  DRTR DIRECTIONAL TIMER 4(4.2) MS

1620 03252 34 0127 PETO SKS  PLNB SKIP IF PLOTTER NOT BUSY

1621 03253 100000 SKP PLOTTER BUSY, DELAY LOOP

L6222 03254 -0 01 03241 JMPx  MPET EXIT FROM SUBROUTINE

1623 03255 141206 MrAach AL Ong -

1h24 03256 101040 SNz TEST FOR COMPLETION OF 4(4.2) MS

1675 03257 0 10 04150 JST  ERRR ERROR ROUTINE

1626 079260 6 01 03252 JMP PETO DELAY LOOP OF 4(4,2) MILLI-SECONDS

1627 N3261 141323 BCI 2,BSET PLOTTER BUSY 4(4.2) MS AFTER MOVING =AST
03262 142724

17 »

16,9 # MOVE PLOTTER WEST ONE STEP (WITHOUT INTERRUPT)

1630 03263 0 000000 MPWT DAC == MOVE PLOTTER WEST (WITHOUT INT)

1671 03264 14 0227 DP14 OCP PLWT NEST-CARRIAGE LEFT

Foim 4330




1632
1633
1634
1635
1636

1637
1638
1639
1640
1641
‘1642
1643
1644
1645

1646
1647
1648
1649
1650
1651
1652

14572
PO R AV

1654

1655
1656
1657
1658
1659
1660
1661
1662
1663

1664

H

03265
03266
03267
03270
03271
03272
03273
03274
03275
03276
03277
03300
03301
03302
03303
03304

03305
03306
03307
03310
03311

T24 0
ALKV iy

03313
03314
03315
03316
03317
03320
03321
03322
03323
03324
03325
03326

COMPUTER CONTROL DIVISION (EUROPE)

34 0127

0 01 03273
0 10 04150
101000
147302
153724

0 02 04327
34 0127
100000

-0 01 03263
141206
101040

0 10 04150
0 01 03274
141323
153724

0 000000
14 0427

34 0127

0 01 03315
0 10 04150
1061000
147302
147324

0 02 04327
34 0127
100000
-0 01 03305
141206
101040

0 10 04150
0 01 03316
141323
147324

# 0520-001-H00?2

DP15 S<S
JyP
JST
NOP
BCI

PWT1 LDA

PWTO SxS
S«<P
JMP #
AOA
SNZ
JST
JMP
BC1

%

# MOVE PLOTTER NORTH ONE STEP

MPNT DAC
DP17 OCP
DP18 SKXS
JUP
JST
NOP
BCI

PNT1 LDA

PNTO SxS
SKP
JMP#
AOA
SNZ
JST
JMP
BCl

PLNB
PWT1
ERRR

2,NBWT

DRTR
PLNB

MPWT

ERRR
PWTO
2,BSWT

"
PLNT
PLNB
PNT1
ERRR

2, NBNT

DRTR
PLNB

MPNT
ERRR

PNTO
2,BSNT

(016-DPT9)

PROGRAM DOCUMENTATION

DRAWING NO. 41285751-001-01 PAGE

SKIP IF PLOTTER NOT BUSY
PLOTTER BUSY, 0K
ERROR ROUTINE

P NOT BUSY IMMEDIATELY AFTLR MOVING WiST

DIRECTIONAL TIMER 4(4.2) M5
SKIP 1F PLOTTER NOT BUSY
PLOTTER BUSY, DFELAY LOOP
EXIT FROM SUBROUTINE

TEST FOR COMPLETION OF 4(4.2) M5

ERROR ROUTINE

DELAY LOOP OF 4(4,2) MILLI-SECONDS
PLOTTER BUSY 4(4.2) MS AFTER MUVING WEST

(WITHOUT INTERRUPT)
MOVE PLOTTER NORTH (WITHOUT INT)H
NORTH - DRUM UP
SKIP IF PLOTTER NOT BUSY
PLOTTER BUSY, 0K
ERROR ROUTINE

P NOT BUSY IMMEDIATELY AFTER MOVING NORTH

DIRECTIONAL TIMER 4(4.2) MS
SKIP IF PLOTTER NOT BUSY
PLOTTER BUSY, DELAY LOOP
EXIT FROM SUBROUTINE

TEST FOR COMPLETION OF 4(4.2) MS

ERROR ROUTINE

DELAY LOOP OF 4(4.2) MILLI-SECOUNDS
PLOTTER BUSY 4(4.2) MS AFTER MOVING NORTH

C ( RN
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H

03327
03330
03331
03332
03333
N3334
03335
03336
03337
03340
03341
03342
03343
03344
03345
03346
N3347
N3350

03351
035352
03353
05354
03355
03356
03357
03360
03361

ATT LA

N3363
TTTA4
13365
113366
N38367
03370

(

( C C

COMPUTER CONTROL DIVISION (EUROPE) PROGRAM DOCUMENTATION

0 000000
14 0527

34 0127

0 01 03337
0 10 04150
101000
147302
147305

0 02 04327
34 0127
100000
-0 01 03327
141206
101040

0 10 04150
0 01 03340
141323
147305

0 ooo000O
14 0627
34 0127
0 01 03361
0 10 04150
101000
147302
147327
0 02 04327
34 0127
100000

-0 01 03351
141206
101040
0 10 04150
0 01 03362

# 0520-001-H002

(016=DPT9)

DRAWING NO, 41285751-001-01 PAGE

# MOVE PLOTTER NORTH-EAST ONE STEP (WITHOUT INTERRUPT)

MPNE DAC
pP20 ocCP
DP21 SXS
JMP
JST
NOP
BCI

PNE1 LDA

PNEOD SKS
SKP
JUP
AQA
SNz
JST
JpP
BCI

*

#*a
PLNE
PLNB
PNE1
ERRR

2, NBNE

DRTR
PLNB

MPNE
ERRR

PNEO
2, BSNE

MOVE PLOTTER NORTH=-EAST (WITHOUT INT)
NORTH EAST-DRUM UP, CARRIAGF RIARHT
SKIP IF PLOTTER NOT BUSY

PLOTTER BUSY, 0K

ERROR ROUTINE

P NOT BUSY IMMEDIATELY AFTER MOVING N-tAST

DIRECTIONAL TIMER 4(4.,2) MS
SKIP 1F PLOTTER NOT BUSY
PLOTTER BUSY, DELAY LOQOP
EXIT FROM SUBROUTINF

TEST FOR COMPLETION OF 4(4.2) MS

ERROR ROUTINE

DELAY LOOP OF 4(4.2) MILLI-SECONDS

PLOTTER BUSY 4(4.2) MS AFTER MOVING N-gAST

# MOVE PLOTTER NORTH=-WEST ONE STEP (WITHOUT INTERRUPT)

MPNW DAC
ppP23 QcCep
DP24 SKS
JMP
JST
NOP
BCI

PNW1 LDA
PNWO SKS
SKP
JVPx
AOA
SNZ
JST
JuP

8
PLNW
PLNB
PNW1
ERRR

2+, NBNHW

DRTR

PLNB

MPNW

ERRR
PNWO

MOVE PLOTTER NORTH=-WEST (WITHOUT INT)
NORTH WEST - DRUM UP, CARRIAGE LEFT
SKIP IF PLOTTER NOT BUSY

PLOTTER BUSY, OK

ERROR ROUTINE
P NOT BUSY IMMEDIATFLY AFTER MOVING N-WEST

DIRECTIONAL TIMER 4(4.2) MS
SKIP IF PLOTTER NOT BUSY
PLOTTER BUSY, DELAY LOOP
EXIT FROM SUBROUTINE

TEST FOR COMPLETION OF 4(4.2) MS

ERROR ROUTINE
DELAY LOOP OF 4(4.2) MILLI-SECONDS

Form 4536
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# 0520-001-H002 (016-DPT9) DRAWING NO. 41285751-001-01 PAGE
141323 BCI 2, BSNHW PLOTTER BUSY 4(4,2) MS AFTER MOVING N-WEST
147327
#
# MOVE PLOTTER SOUTH ONE STEP (WITHOUT INTERRUPT)
0 000000 MPST DAC e MOVE PLOTTER SOUTH (WITHOUT INT)
14 1027 DP26 OCP PLST SOUTH - DRUM DOWN
34 0127 DP27 SKS PLNB SKIP IF PLOTTER NOT BUSY
0 01 03403 JMP PST1 PLOTTER BUSY, OK
0 10 04150 JST ERRR ERROR ROUTINE
101000 NOP
147302 BCI 2,NBST P NOT BUSY IMMEDIATELY AFTER MOVING SOUTH
151724
0 02 04327 PST1 LDA DRTR DIRECTIONAL TIMER 4(4.2) MS
34 0127 PSTO0 SKS PLNB SKIP IF PLOTTER NOT BUSY
1000090 SKP PLOTTER BUSY, DELAY LOOP
-0 01 03373 JMPs&  MPST EXIT FROM SUBROUTINE
141206 AOA
101040 SNZ TEST FOR COMPLETION OF 4(4.2) MS
0 10 04150 JST ERRR ERROR ROUTINE
0 01 03404 JMP PSTO DELAY LOOP OF 4(4,2) MILLI-SECONDS
141323 BCI 2,B8SST PLOTTER BUSY 4(4.2) MS AFTER MOVING SOUTH
151724

»
& MOVE PLOTTER SOUTH=EAST ONE STEP (WITHOUT INTERRUPT)
0 000000 MPSE DAC & MOVE PLOTTER SOUTH-EAST (WITHOUT INT)

14 1127 pP29 OCP PLSE SOUTH EAST - DRUM DOWN, CARRIAGE RIGHT
34 0127 DP30 SKS PLNB SKIP IF PLOTTER NOT BUSY

0 01 03425 JMP PSE1 PLOTTER BUSY, OK

0 10 04150 JST ERRR ERROR ROUTINE

101000 NOP

147302 BCI 2,NBSE P NOT BUSY IMMEDIATELY AFTER MOVING S-EAST
151705

0 02 04327 PSE1 LDA DRTR DIRECTIONAL TIMER 4(4.2) MS

34 0127 PSEO SKS PLNB SKIP IF PLOTTER NOT BUSY

100000 SKP PLOTTER BUSY, DELAY LOOP

-0 01 03415 JMP=  MPSE EXIT FROM SUBROUTINE

141206 AOA
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COMPUTER CONTROL DIVISION

101040
0 10 04150
0 01 03426
141323
151705

C 000000
14 1227

34 0127

0 01 03447
0 10 04150
101000
147302
151727

0 02 04327
34 0127
100000
-0 01 03437
141206
101040

0 10 04150
0 01 03450
141323
151727

0 000000
14 1427

34 0127

0 01 03471
0 10 04150
101000
147302
142316
101020

0 01 03475
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JST
JMPp
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Ho02 (016-~DPT9)

ERRR
PSEC
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(EUROPE) PROGRAM DOCUMENTATION

DRAWING NO, 41285751-001-01 PAGE

TEST FOR COMPLETION OF 4(4.2) MS

ERROR ROUTINE

DELAY LOOP OF 4(4.2) MILLI-SECUNDS

PLOTTER BUSY 4(4.2) MS AFTER MUVING S-EAST

# MOVE PLOTTER SOUTH-WEST ONE STEP (WITHOUT INTERRUPT)

MPSW DAC
DP32 OCP
DP33 SKS
JMP
JST
NOP
BCI

PSW1 LUA

PSW0O SXS
S<P
JMP #
AOA
S\NZ
JsT
JMP
BCI

3

# MOVE PEN

MPDN DAC

DP35 OCP

DP36 SKS
JMp
JST
NOP
BC1

PDN1 SS1
JUP

# %

PLSW
PLNB
PSW1
ERRR

2, NBSHW

DRTR
PLNB

MPSW
ERRR

PSWO
2,BSSHW

DOWN (WITHOUT

8
PEND
PLNB

DN
TUIN L

ERRR

2, NBDN

D59

MOVE PLOTTER SOUTH-WEST (WITHOUT INT)
SOUTH WEST - DRUM DOWN, CARRIAGE LEFT

PLOTTER BUSY, 0K
ERROR ROUTINE

P NOT BUSY IMMEDIATELY AFTER MOVING S-WFST

DIRECTIONAL TIMER 4(4.2) MS
SKIP IF PLOTTER NOT BUSY
PLOTTER BUSY, DELAY LOOP
EXIT FROM SUBROUTINE

TEST FOR COMPLETION OF 4(4.2) MS

ERROR ROUTINE

DELAY LOOP OF 4(4.2) MILLI-SECONDS

PLOTTER BUSY 4(4.2) MS AFTER MOVING S-WFRST

INTERRUPT)

MOVE PEN DOWN (WITHOUT INT)
PEN DOWN
SKIP IF PLOTTER NOT BUSY

PLnTTCD iy Nw

VT CirN DuJailr Un

ERROR ROUTINE

PEN NOT BUSY IMMEDIATELY AFTER MOVIMG DOwWH

TEST FOR SENSE SWITCH 1 SET
NOT SET, DDP-516 BEING USFD
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0 02 04374
100000

0 02 04373
34 0127
100000

-0 01 03461
141206
101040

0 10 04150
0 01 03476
141323
142316

0 000000
14 1627

34 0127

0 01 03517
0 10 04150
101000
147302
152720
101020

0 01 03523

0 02 04374
100000

0 02 04373
34 0127
100000

-0 01 063507
141206
101040
0 10 04150

# 0520-001-H002 (016=-DPT9)

LDA
SKP

D59 LDA

PDNO SKS
SxP
JMP &
AOA
SNZ
JST
JMP
BCI

#*

# MOVE PEN

MPUP DAC

DP3I8 OCP

DP39 SKS
JMP
JST
NOP
BC1

PUP1 SS1
JMP

LDA
SKP

D510 LDA

PUPO SKS
SKpP
JMP =
AOA
SNZ
JST

==2604
=-4845
PLNB
MPDN
ERRR

PDNO
2,BSDN

UP (WIT

#* 3

PENU
PLNB
PUP1
ERRR

2,NBUP

D510
=-2604
=-4845
PLNB

MPUP

ERRR
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DRAWING NO. 41285751-001-01 PAGE

SET, H316 BEING USED
2604 = (25#1000)/(6%#1,6)

4845 = (25#1000)/(6%#0.86)
SKIP IF PLOTTER NOT BUSY
PLOTTER BUSY, DELAY LOOQOP
EXIT FROM SUBROUTINE

TEST FOR COMPLETION OF 25 MS DELAY LOOP
ERROR ROUTINE

DELAY LOOP OF 25 MILLI-SECONDS

PEN BUSY 25 MS AFTER MOVING DOWN

RRUPT)

MOVE PEN UP (WITHOUT INT)
PEN UP

SKIP IF PLOTTER NOT BUSY
PLOTTER BUSY, 0K

ERROR ROUTINE

PEN NOT BUSY IMMEDIATELY AFTER MOVING UP

TEST FOR SENSE SWITCH 1 SET
NOT SET, DDP-516 BEING USFD
SET, H316 BEING USED

2604 = (25%#1000)/(6=1.6)

4845 = (25%1000)/(6%0,86)
SKIP IF PLOTTER NOT BUSY
PLOTTER BUSY, DELAY LOOP

EXIT FROM SUBROUTINE

TEST FOR COMPLETION OF 2% MS DELAY LOOP
ERROR ROUTINE
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# 0520-001-H002 (016-DPT9)  DRAWING NO. 41285751-001-01 PAGE
0 01 03524 JYP PUPD DELAY LOOP OF 25 MILLI=SECUNDS
141323 BCI  2,BSUP PEN BUSY 25 MS AFTER MOVING UP
152720
#
# MOVE PLOTTER EAST ONE STEP (WITH INTERRUPT)
0 000000  MIET DAC  #=» MOVE PLOTTER EAST (WITH INT)
14 0127 DP41 OCP  PLET EAST - CARRIAGE RIGHT
34 0127 NP42 SXS  PLNB SKIP IF PLOTTER NOT BUSY
0 10 03655 JST  INTD
0 10 04150 JST  ERRR ERROR ROUTINE
-0 01 03535 JMPx  MIET EXIT FROM SUBROUTINE
147302 BCI  2,NBET P NOT BUSY IMMEDIATFLY AFTER MOVING EAST
142724
#*
* MOVE PLOTTER WEST ONE STEP (WITH INTERRUPT)
0 000000  MIWT DAC == MOVE PLOTTER WEST (WITH INT)
14 0227 DP43 OCP  PLWT WEST - CARRIAGE LEFT
34 0127 DP44 SKS  PLNB SKIP IF PLOTTEFR NOT BUSY
0 10 03655 JST  INTD
0 10 04150 JST  ERRR ERROR ROUTINE
-0 01 03545 JMP#  MIWT EXIT FROM SUBROUTINE
147302 BCI  2,NBWT P NOT BUSY IMMEDIATELY AFTER MOVING WEST
153724
#
# MOVE PLOTTER NORTH ONE STEP (WITH INTERRUPT)
0 000000 MINT DAC % MOVE PLOTTER NORTH (WITH INT)
14 0427 DP45 OCP  PLNT NORTH - DRUM UP
34 0127 DP46 SKS  PLNB SKIP IF PLOTTER NOT BUSY
0 10 03655 JST  INTD
0 10 04150 JST  ERRR ERROR ROUTINE
-0 01 03555 JMP&  MINT EXIT FROM SUBROUTINE
147302 BCI ~ 2,NBNT P NOT BUSY IMMEDIATFLY AFTER MOUVING NOKTH
147324
*
# MOVE PLOTTER NORTH-EAST ONE STEP (WITH INTERRUPT)
0 000000  MINE DAC == MOVE PLOTTER NORTH=-EAST (WITH INT)
14 0527 DP47 OCP  PLNE NORTH EAST - DRUM UP, CARRIAGE RIGHT
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COMPUTER CONTROL DIVISION (EUROPE)

# 0520-001-H002 (016-DPT9)  DRAWING NO. 41285751-001-01 PA
34 0127 DP48 SKS  PLNB SKIP IF PLOTTER NOT BUSY
0 10 03655 JST  INTD
0 10 04150 JST  ERRR ERROR ROUTINE
-0 01 03565 JMPs  MINE EXIT FROM SUBROUTINE
147302 BCI  2,NBNE P NOT BUSY IMMEDIATELY AFTER MOVING N-EAST
147305
3*
# MOVE PLOTTER NORTH-WEST ONE STEP (WITH INTERRUPT)
0 000000 MINW DAC == MOVE PLOTTER NORTH-WEST (WITH
14 0627 DP49 OCP  PLNW NORTH WEST - DRUM UP, CARRIAGE LEFT
34 0127 DP50 SKS  PLNB SKIP IF PLOTTER NOT BUSY
0 10 03655 JST  INTD .
0 10 04150 JST  ERRR ERROR ROUTINE
-0 01 03575 JMP=  MINW EXIT FROM SUBROUTINE
147302 BCI  2,NBNW P NOT BUSY IMMEDIATFLY AFTER MOVING N-WEST
147327
*
# MOVE PLOTTER SOUTH ONE STEP (WITH INTERRUPT)
0 000000 MIST DAC == MOVE PLOTTER SOUTH (WITH INT)
14 1027 DP51 OCP  PLST SOUTH - DRUM DOWN
34 0127 DP52 SKS  PLNB SKIP IF PLOTTER NOT BUSY
0 10 03655 JST  INTD
6 10 04150 JST  ERRR ERROR ROUTIN
-0 01 03605 JMPs  MIST EXIT FROM SUBROUTINE
147302 - BCI  2,NBST P NOT BUSY IMMEDIATELY AFTER MOVING SOUTH
151724
-3
# MOVE PLOTTER SOUTH-EAST ONE STEP (WITH INTERRUPT)
0 000000  MISE DAC == MOVE PLOTTER SOUTH-EAST (WlTH
14 1127 DP53 OCP  PLSE SOUTH EAST - DRUM DOWN, CARRIAGE RIGHT
4 G127 DP54 SXS  PLNB SKIP IF PLOTTER NOT BUSY
0 10 03655 JST  INTD
0 10 04150 JST  ERRR ERROR ROUTINE
-0 01 03615 JMP«  MISE EXIT FROM SUBROUTINE
147302 BCI  2,NBSE P ONOT BUSY IMMEDIATELY AFTER MOVING S-EAST

151705
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¢ 000GOO
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34 0127

0 10 03655
0 10 04150
-0 01 03625
147302
151727

0 000000
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34 0127
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-0 01 03635
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142316
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# MOVE PLOTTER SOUTH-WEST ONE STEP (wITH INTERRU2T)

MISW DAC

DP55 OCP

DP56 SKS
JST
JST
JMP #
BCI

*

# MOVE PEN

MIDN DAC

DPS57 0OCP

DP58 S<S
JST
JST
JMP &
BCI

*

# MOVE PEN

MIUP DAC

DP59 OCP

DP60 SKS
JST
JST
JMP =
BCI

#*

# WAIT FOR

INTD DAC
LDA
STA=
LDA
STA
LDA

*
PLSW
PLNB
INTD
ERRR
MISW
2, NBSHW

DOWN (WITH

#n
PEND
PLNB
INTZ
ERRR
MIDN
2, NBDN

UP (WITH

3 3
PENU
PLNB
INTZ
ERRR
MIUP
2. NBUP

MOVE PLOTTER SOUTH-WEST (WIiTH INT)
SOUTH WEST - DRUM DOWN, CARRIAGFE LEFT
SKIP IF PLOTTER NOT BUSY

ERROR ROUTINE
EXIT FROM SUBROUTINF
-P NOT BUSY IMMEDIATELY AFTER MOVING S-WEST

INTERRUPT)

MOVE PEN DOWN (WITH INT)
PEN DOWN
SKIP IF PLOTTER NOT BUSY

ERROR ROUTINE
EXIT FROM SUBROUTINE
PEN NOT BUSY IMMEDIATELY AFTER MOVING DOWN

INTERRUPT)

MOVE PEN UP (WITH INT)
PEN UP

SKIP IF PLOTTER NOT BUSY

ERROR ROUTINE

EXIT FROM SUBROUTINE

PEN NOT BUSY IMMEDIATELY AFTER MOVING uP

INTERRUPT (DIRECTIONAL)

*
AIED
INTL
SMK ]
42
MSKB

WAIT FOR INTERRUPT (DIRECTIODNAL)
ADDRESS OF INTERRUPT ENTRY POINT
INTERRUPT LOCATION

SMK '*0X20 INSTRUCTION

MASK BIT FOR INTERRUPT

Foon o
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000401
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04332
04320

01 03674
12 04321
01 03677
12 04322
01 03702
101000
101000
101000
101000
101000
101000
101000
141206
100040
0 01 03666
001001
0 10 04150
101000
147311
147304

OO o000

0 000000
34 0427

0 01 03722
0 10 04150
101000
144716
141704

0 12 03655
34 0127

0 10 04150

-0 01 03655

141301

C

= 0520-001-H002

DIN1

DINZ2

DINS

DIN4

[EPD
pP61

DINS
DP62

* 3%
ENB
LDA
I3S
JMP
IS
JMP
IS
JMP
N3P
NOP
NOP
NOP
NOP
NOP
NOP
ADA
SZE
JvpP
INH
JST
NOP
BCI

DAC
SXS
JMP
JST
NOP
RCI

IS
S<S
JST
JMP #
BCI

INTR
CNTA
DIN2
CNTB
DIN3
CNTC
DINg4

DIN1

ERRR

2,NIND

# 3%
PLNI
DIN5
ERRR
2. INCD
INTD
PLNB
ERRR
INTD
2,BAID

(016-DPT9)

DRAWING NO,

PERFORM
ENABLE

INTERRUPT
INCREMENT

SMK '0x20
INTERRUPT

PROGRAM DOCUMENTATION

41285751-001-01

INSTRUCTION

TIMER 4(4.2) MILLI=-SECOCIDS
COUNT A

INCREMENT COUNT B [CNTB = UMTax(pxx16) |

¥

INCREMENT COUNT C [CNTC = CNTh®(gsx16) ]

OBEYS WHEN CNTA IS NON=-ZERU

OBEYS WHEN CNTB IS NON-=7ERO, BUT NTA ZERD

OBEYS WHEN 30TH CNTA AND CHTRB ARE ZERO
ADD ONE TO A-REGISTER

TEST FOR COMPLETION OF 4(4.2) MS

DELAY LOOP OF 4(4.2) MS

INHIBIT INTERRUPT

ERROR ROUTINE

NO INTERRUPT WITHIN 4(4,2) MS

INTERRUPT ENTRY POINT (DIR=CTIONAL)
SKIP IF PLOTTER NOT INTERRUPTING
PLOTTER INTERRUPTING, OK

ERROR ROUTINE

i i)

~ a (ol o [#3Y) [}
VCAVOED O

INTERDIIDT AT — SN Y N o~ o A
IINTCRRUC T INU e CIEGCT TUNAL )

UPDATE RETURN ADDRESS

SKIP IF PLOTTER NOT BUSY
ERRCOR ROUTINE

EXIT FROM SUBROQUTINE

P REMAINING BUSY AFTER INT

C C

(DIRFCTIONAL)
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03766
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144704
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000000
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04331
01560
03736
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101020
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0 02

03744

04372
8

04371

141206
100040

0 01

03745

001001

0 10

04150

101000
147311
147332

0 o6co0000
34 0427

0 01
0 10

03764
04150

101000
144716
141732

¢ 12

63730

34 0127

0 10

04150

(

# 0520-001-H002

#*

# WAIT FOR

INTZ

D511

IEPZ
DP63

ZINU
DP64

DAC
LDA
STAs
LDA
STA
LDA
L B-X-
ENB
SS1
JMP

LDA
SKP

LUA
AOA
SZE
JMP
I VH
JST
NOP
BC1I

DAC
SKS
JuP
JST
NOP
BCI

I3S
S<S
JST

INTERRUPT

3 3

ATEZ
INTL
SMK1
#*+2

MSKB

P
D511

=-5208

==9690

#-2
ERRR

2,NINZ

EX
PLNI
ZINOD
ERRR

2,1INCZ
INTZ

PLNR
ERRR

(016=~DPT9)

(Z=AXI1S)

( ( (

PROGRAM  DOCUMENTATION
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DRAWING NO. 41285751-001-01 PAG

WAIT FOR INTERRUPT (Z-AXIS)
ADDRESS OF INTERRUPT ENTRY PUINT
INTERRUPT LOCATION

SMK '0X20 INSTRUCTION

MASK BIT FOR INTERRUPT
PERFORM SMK '0Xx20

ENABLE INTERRUPT

TEST FOR SENSE SWITCH 1 SET
NOT SET, DDP-516 BEING USEL
SET, H316 BEING USED

5208 = (25#1000)/(3%1.6)

9690 = (25%1000)/(3%0.86)

TEST FOR COMPLETINN QF 25 ™S DELAY LOOP
DELAY LOOP OF 25 MILLI-SECONDS

INHIBIT INTERRUPT

ERROR ROJTINE

NO INTERRUPT WITHIN 25 MILLI=-SECONDS
INTERRUPT ENTRY POINT (Z=-AXI3)

SKIP IF PLOTTER NOT INTERRUPTING

PLOTTER INT=RRUPTING, OK

ERRAOR ROUTINE

INTERRUPT NOT CAUSED 8BY PLUTTER (Z-AXIS)
UPDATE RETURN ADDRESS

SKIP IF PLOTTER NOT BUSY
ERROR ROUTINE
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1697
1996
1999
2000
2001
2002
2003
2004

HONEYWELL

03767
03770
03771

03772
03773
33774
03775
N3776
03777
04000
04001
04002
04003
04004
04005
04006
940607
34010
04011

04012
040173
N4014
04015
04016
04017
24020
g4c021
04C22
04023
04024
04025
04026
04027

(

COMPUTER CONTROL

-0 01 n3730
141301
144732

0 0G0UD0
000201
1402060
141206
140100
000201
141216
0401 77

0 06 04321
000201
140200

0 06 04320
140100
000201
141216
-0 01 03772

0 ou000o

0 02 04336
0414 77

0 06 04336
0414 76

0 06 04336
0414 76

0 0o 04336
00C201
0410 72
n00201

0 06 04336
0 03 04370
-0 01 04012

# 0520-001-H00?

JUP s
BCI

*

INTZ
2:BAlZ

DIVISION (EUROPE)

PROGRAM DOCUMENTATION

(016-DPT9) DRAWING NN, 41285751-001-01 PAGE

EXIT FROM SUSROUTINFE
P REMAINING BUSY AFTER INT (Z-AX1S)

# 4ALF REGAB AND ADD DOUBLE LENGTH COUNTER

HADD DAC #* %
[AB
RCB
ADA
SSP
1AB
ACA
L3S 1
ADD CNTB
I AB
RCB
ADD CNTA
SSP
[ AB
ACA
JMP=#  HADD
*
# CALCJLATE [(0.4142#M)
CALC DAC ##
LDA MRKR
LGL 1
ADD MRKR
LGL 2
ADD MRKR
LaL 2
ADD MRKR
1ag
LLb 6
1AB
ADD MRKR
ANA ='17777
JMP=  CALC

INTERCHANGE REGS A AND R
ZEROU C BIT

ADD ONE

ZERO MS BIT OF REG A
INTERCHANGE REGS A AND B
ADD CARRY BIT

REGAB = ROUNDED VALUE
ADD MS HALF OF COUNTER
INTERCHANGE REGS A AND 8
ZERD C BIT

ADD LS HALF OF COUNTER
ZERO MS BIT OF REGA
INTERCHANGE REGS A AND B
ADD CARRY BIT

EXIT FROM SUBROUTINE

- INTEGER]#(2##13)
CALCULATE [(0.4142%M) - INTEGFRI=#(2#%13)

MARKER (M)

REGA = 2M

REGA = 3M

REGA = 12M

REGA = 13M

REGA = 52M

REGA = 53M

REGA = JUNK + RFEGB = 53M

REGAB = 33924 (MS BITS OF REGA = JUNK)

REGA = LS HALF 0OF 3362M
REGA = LS HALF OF 3393M
REGA = [(0.4142=#M) - INTEGERI#(P2#%#13)

EXIT FROM SURROUTINE

( (. ( rwm4&.
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RONEYWELL
# N520-001-H002 (016-DPT9) DRAWING NO. 41285751-001-01 PAGF
2005 #*
2006 # OUTPJT TO AUTOMATIC SEND-RECEIVE SFT
2007 04030 0 000000 DASR DAC #*# QUTPUT T9 ASR
2008 04031 0 04 04324 STA CNTR WORD COUNTER
2009 04032 14 0104 ocp ASRT ENABLE ASR IN QUTPUT MODE
2010 04033 -0 02 04030 0001 LDA= OASR FETCH NEXT WORD TO OUTPUT
2011 04034 141340 I1CA
2012 04035 74 0004 OTA ASRO OUTPUT MS CHARACTER TO ASP
2013 04036 0 01 04035 JMP #-1 DELAY IF ASR NOT READY
2014 04037 141140 ICL
2015 04040 74 0004 OoTA ASRO OUTPUT LS CHARACTER TO ASR
2016 04041 0 01 04040 JMP #-1 DELAY [F ASR NOT READY
2017 04042 0 12 04030 IRS OASR UPDATE RETURN ADDRESS
20186 04043 G 12 04324 I<S CNTR INCREMENT WORD COUNTER
2019 04044 0 01 04033 JMP 0001 OQUTPUT NEXT WORD TO ASR
2020 04045 34 0104 S<S AGRB SKIP IF ASR NOT BUSY
2021 04046 0 01 04045 JMP #-1 DELAY UNTIL NOT BUSY
2022 04047 -0 01 04030 JYPx  QOASR EXIT FROM SUBROUTINE
2023 *
°N24 # INPUT FROM AUTOMATIC SEND-RECEIVE SET
2029 04050 0 000000 1ASR DAC ¥ INPUT FROM ASR
2026 04051 0 04 04324 STA CNTR CHARACTER COUNTER
2027 04052 0 02 04313 LDA CHRL
2028 04053 0 04 04345 STA TMPR START ADDRESS FOR INPUT
2029 04054 140040 CRA
2030 -04055 0 04 04315 STA CHR1
2031 04056 0 04 04316 STA CHR?
2082 04057 14 0004 OCP ASRN
2033 04060 0 02 04367 1001 LDA ='200 ENSURE BIT & QOF CHARACTER 1S SET
2034 04061 54 0004 INA ASRI
2035 04062 0 01 04061 JMP a1 DELAY IF ASR NQOT READY
2036 04063 -0 04 04345 STA= TMPB STORE INPUT CHARACTER
2037 04064 0 12 04345 IRS TMPRB UPDATE TO aDDR OF NEXT CHARACTER
2N458 04065 0 11 04366 CAS ='215 '215 = CARRIAGE RETURN CHARKACTER
2039 04066 100000 SKP INPUT CHAR OTHER THAN CR
2040 04067 0 01 04077 JMP 1002 IMPUT CHARACTER IS CARRIAGE RETURN

041 04070 0 11 04365 CAS ='244 '244 = DOLLAR SIGN CHARACTER

Fom 4




2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2C64
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078

HONEYWELL

04071
04072
04073
04074
04075
04076

04077
04100
04101
04102
04103
04104
04105
04100
04107
04110
04111
64112
04113
04114
04115
04116

04117
04120
04121
04122
04123
04124
04125
04126
04127
04130
04131
04132

COMPUTER CONTROL DIVISION (EUROPE)

PROGRAM DOCUMENTATION

# 0520-001-H002 (016-DPT9) DRAWING NO. 41285751-001-01 PAG
100000 SKP INPUT CHAR OTHER THAN %
0 01 01044 JMP CHNG INPUT CHAR IS $, REPEAT FPOM THE FIRST STN
0 12 04324 I1]S CNTR INCREMENT CHARACTER COUNTER
0 01 04060 JMP 1001 INPUT NEXT CHARACTER FROM ASR
0 12 04050 IRS 1ASR UPDATE RETURYN ADDRESS
-0 01 04050 JMP=#  TASR EXIT 1 - CR NOT TYPED, REPEAT THE GQUESTION
#*
0 02 04315 1002 LDA CHR1 FIRST INPUT CHARACGTER
0 11 04366 CAS ='215 '215 = CR CHARACTER
0 01 04114 Jvp 1003 FIRST INPUT CHAR OTHER THAN CR
100000 SKP FIRST INPUT CHARACTER IS CaRRIAGE <RETURM
0 01 04114 JMP 1003 FIRST INPUT CHAR OTHER THAN CR
-0 02 04050 LDA# IASR ADDRESS OF LAST ANSWER
0 04 04345 STA TMPR
-0 02 04345 LDA# TMPB LAST ANSWER
141140 ICL MS HALF OF LAST ANSWER
0 04 04315 STA CHR1
-0 02 04345 LDA® TMPR LAST ANSWER
141050 CAL LS HALF OF LAST ANSWER
0 04 04316 STA CHR?2
0 12 04050 (003 RS IASR UPDATE RETURN ADDRESS
0 12 04050 I=S IASR UPDATE RETURN ADDRESS
-0 01 04050 JVP 1ASR EXIT FROM SUBROUTINF
*
# TEST [INPUT DFCIMAL 00-99
0 oo0000 DCML DAC * 3 TEST INPUT DECIMAL 00-99
0 02 04431 LDA ==2 NUMBER OF CHARACTERS TO 3t TESTED
0 04 04324 STA CNTR CHARACTER COUNTER
0 02 04313 LDA CHRL
0 04 04345 STA TMPR
-0 02 04345 TNC2 LDA®* TMPB CHARACTFR
0 12 04345 IS TMPB NEXT CHARACTER
0 07 04430 SJB ='260 '260 = CHARACTER Z7FRQO
100400 S=2L TEST FOR VALIDITY OF CHARACTER
-0 01 04117 JMP=  DCML EXIT 1 - INVALID CHAR, REPEAT THE QUESTION
0 07 04447 suB =10
101400 SM] TEST FOR VALIDITY OF CHARACTER
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2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
.209¢
2091
2092
2093
2094
2095
2096
2097
2098

2099

2100
2101
2102
2103
2104
2105
2106
2107

2108
2109

2110
2111
2112

04133
04134
04135
04136
04137
04140
041%1
04142
04143
04144
04145
04146
04147

04150
04151
04152
04153
04154
04155
04156
04157
04160
04161
04162
04163
04164
04165
04166
04167
04170
04172
04173
04174
04175
04176

-0 01
0 12
0 01
0 02
0 05
0414
0 06
0 07
0414
0 06
0 07
0 12

-0 01

COMPUTER CONTROL DIVISION (EUROPE) PROGRAM DOCUMLNTATION

04117
04324
04124
04315
04430
76

04315
04430
77

04316
04430
04117
04117

¢ 000000
34 0127

0 01

04151

14 1627

0 12
-0 02
0 04
0 12
-0 02
0 04
0 02
0 10

04150
04150
04170
04150
04150
04171
04432
04030

105212
142722
151317
151240

103607
103607

0 35

04350

34 0127

0 01

04175

# 0520-001-H002 (016=-DPT9)
JYPs  DCML
I3S CNTR
JMP TNC2
LDA CHR1
ERA ='260
L3L 2
ADD CHR1
SuB ='260
LGL 1
ADD CHR2
SuB ='260
IRS DCML
JMP#  DCML

- 4

# ERROR ROUTINE

EFRRR DAC *

DP65 SKS PLNB
JMP #-1

DP68 OCP PENU
I]S ERRR
LDA® ERRR
STA EMSG
1]S ERRR
LDA%* ERRR
STA EMSG+1
LDA ==-8
JST 0ASR
oCT 105212
BCI 3,ERROR

EMSG BSS 2
OCT 103607,103607
LDX 20NU

DP66 SKS PLNB
JMpP #-1

DRAWING NO. 41285751-001-01 PAGE 61

EXIT 1 - INVALID CHAR, REPEAT THE QUESTIGN
INCREMENT CHARACTER COUNTER

TEST NEXT CHARACTER

FIRST INPUT CHARACTER (TENS DIGIT)

REGA = 4=(TENS DIGIT)
REGA = 5#(TENS DIGIT)
REGA = 10=(TENS DIGIT)
REGA = 10#(TENS DIGIT) + UNITS DIGIT

UPDATE RETURN ADDRESS
EXIT 2 - CHARACTERS 0Ok
ERROR ROUTINE

DELAY UNTIL NOT BUSY

UPDATE TO ADDRESS OF ERIOR MESSAGE
MS HALF OF ERROR MESSAGE

UPDATE TO ADDRESS OF ERROR MESSAGE + 1
LS HALF OF ERROR MESSAGE

NUMBER OF WORDS T0 BE QUTPUT

LF/LF

ERROR MESSAGE
BELL/BELL/BELL/RBRELL

STEP COUNTER (NO OF STEPS IN 20 UNITS)

DELAY UNTIL NOT BUSY
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2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2144
2149

04177
04200
04201
04202

e L LU

04225
04226
04227
04230
04231
04232
04233
04234
04235
04236

C

COMPUTER CONTROL

14 0427

0
0
0

COO0OODOIDD OO OO OO CODODOODDOOODOOOOO

12 00000
01 04175
01 01722

001561
001566
001577
001612
001633
001646
001667
001702
002410
003226
003242
003243
003252
603264
003265
003274
003306
003307
003316
003330
003331
003340
003352
003353
603362
003374
003375
003404

C

= 0520-0

DP57 0OCP
13S
Jup
Jup

CONSTA

TA3L=
BLE DAC
DAC
DAC
DAC
DAC
DaC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DacC
DAC

DIVISION (EUROPE)

01-HQ02 (016~DPT9) DRAWING NO.

PLNT

54
AQTN

NTS

FOR DIGITAL
DPO1
DPO?2
DPO3
DPO4
DPO5
DPO6
DPO7
DP0O8
DPO9
DP10
DP11
DP12
PETO
DP14
DP15
PWTO
DP17
DP18
PNTO
ppP20
DP21
PNEO
DP23
DP24
PNWO
DP26
DP27
PSTO

PROGRAM DOCUMENTATION

41285751-001-01

INCREMENT STEP COUNTER
MOVE PLOTTER NEXT STEP
ASK QUESTION: TEST NO?

INCREMENTAL PLOTTER

INSTRUCTION ADDRESSES

PAGE

Form 45gn
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2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
2170
2171
2172
2173
2174

?175

2176
2177
2178
2179
2180
2181
2182
2183
2184
2105
A ’.’6

C
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04237
04240
04241
04242
04243
04244
04245
04246
04247
04250
04251
04252
04253
04254
04255

vCELLC

QOODODODODOOOODDOOC}OOCDDODODDOOOOOOODO

(
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COMPUTER CONTROL DIVISION
# 0520-001-H002 (016-DPT9)

003416 DAC DP29
003417 DAC DP30
003426 DAC PSEOD
003440 DAC DP32
003441 DAC DP33
6063450 DAC PSWO
003462 DAC DP35
003463 DAC DP36
003476 DAC PDNO
003510 DAC DP38
003511 DAC DP39
003524 DAC PUPO
003536 DAC DP41
003537 DAC DP42
003546 DAC DP43
003547 DAC DP44
003556 DAC DP45
003557 DAC DP46
003566 DAC DP47
003567 DAC DP48
003576 DAC DP49
003577 DAC DP50
003606 DAC DP51
003607 DAC DP52
003616 DAC DP53
003617 DAC DP54
003626 DAC DP55
003627 DAC DP56
003636 DAC DP57
003637 DAC DP58
003646 DAC DP59
003647 DAC DP60
003714 DAC DP61
003723 DAC DPé62
003756 DAC DP63
003765 DacC pP64
004151 DaC DP65
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2189
2190
2191
2192
2193
2194
2195
2196
2197
2198
2199
2200

2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
2222
2223

04315
04316
04317
04320
04321
04322
04323
04324
04325
04326
04327
04330
04331
04332
04333
04334
04335
04336
04337
04340
04341
04342
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004175
004177
004153
004364

[en 2N e B on B e ]

003713
003755
002255
004315

O o oo

-0 004203

00
00

[en N én)
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0
0
000000
000060
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
0goo0o00
000000
000000
000000
000000
000000
000000
000000

# 0520-001-+H002

*

ALED
AIEZ
AMSG
CHRL
IATB

*

R1

A

H
HR?2

Q% & %

CNTA
CNTB
CNTC
CNTD
CNTR
DMTR
DPDA
DRTR
FGRC
INTL
INTR
LMAX
LMIN
LMIT
MRKR
MSKY
HUNT
PALL
PNTR

DAC
DAC
DAC
DAC

DAC
DAC
DAC
DAC

DAC*

VARTABLES

BSZ
B57Z
BSZ
BSZ
BSZ
BSZ
BSZ
BSZ
BSZ
B>Z
BSZ
BSZ
BSZ
BSZ
BSZ
BSZ
BSZ
BSZ
BSZ
BSZ
BS2Z
BSZ

DP66
DP67
DP68

1EPD
1EPZ
MSSG
CHR1

TBLE
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(016-DPT9)

PROGRAM DOCUMENTATION

DRAWING NO. 41285751-001-01 PAGE

ADDR OF INTERRUPT ENTRY POINT (DIRECTIONAL)
ADDR OF INTERRUPT ENTRY POINT (Z-AXIS)
START ADDRESS OF SPEED MESSAGF

CHARACTER LOCATION

INDIRECT ADDRESS OF TABLE

p=id

CHARACTE
CHARACTE
CHARACTF
COUNT A
COUNT B
COUNT C
COUNT D
COUNTER
DIAMETER OF THE CIRCULAR FIGURE

DIGITAL PLOTTER DEVICE ADDR (2 DIGIT 0OCT)
DIRECTIONAL TIMER

FIGURE COUNTER

INTERRUPT LOCATION

INTERRUPT TIMER

MAXTMUM RANGE OF EAST-WEST LIMIT

MINIMUM RANGE OF EAST-WEST LIMIT

NUMBER OF STEPS IN EAST-WEST LIMIT

MARKER (M)

MASK BIT FOR INTERRUPT (2 DIGIT DEC)

TWO'S COMPLEMENT OF NN OF STEPS IN NONE UNIT
MARKER FOR PLOTTING ALL PATTERNS

POINTER (ADDRESS FOR INSERTION OF SPEED)

—~ O

I =
B Om

R
R -
R

) ) remas )
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2224
2225
2226
2027
P228
2229
2230
P31
2232
2233
2234
2235
2236
2237
2238

[sXs 224
XA

2240
P41
P242
2243
2244

C
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04343
04344
04345
04346
04347
04350
04351
04352
04353
04354
04355
04356
046357
04360
04361
04362

04363

04364
04365
04366
04367
04370
04371
04372
24373
04374
04375
04376
04377
04400
04401
04402
04403
04404
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00n000
000000
000000
000600
000000
000000
000000
000000
600000
000000
0000600
600000
000600
000000
000000

nnnncn
vuuuu u

000000

000000
000244
000215
000200
017777
155046
165054
165423
172724
000305
177610
010000
177732
000144
001750
000006
177774

‘

# 0520-001-H002

RDUS BSZ
ROWC BSZ
TMP3 BSZ
UNIT BS?Z
10NU BS?Z
20NU RS7Z
I0NU BS?Z
40NU BSZ
45NU RS7Z
50NU BSZ
60NJ BSZ
70NU BSZ
80NU BS7Z
7070 BSZ
707R BSZ
92DM 857
92RD RSZ
3
3t
# LITERALS
FIN

e T e N N e o o Sy Iy WP T W QN

(

(016=-DPT9)

(

(.

DRAWING NO., 41285751-001-01

RADIUS OF THE CIRCULAR

ROW COUNTER
TEMPORARY BUFFER
NUMBER OF STEPS
TWO'S COMPLEMENT
TWO'S COMPLEMENT
TWO'S COMPLEMENT
TWO'S COMPLEMENT
TWO'S COMPLFMENT
TWO'S COMPLEMENT
TWO'S COMPLFMFNT
TWO'S COMPLEMENT
TWO'S COMPLEMENT

0.707#(DIAMETER OF SIXTEEN
0.707#(RADIUS OF SIXTEEN POINTED STAR)

OF
OF
OF
OF
OF
0OF
OF
OF
OF

IN ONE

NO
NO
NO
NO
NO
NO
NO
NO
NO

FIGURE

UNIT LENGTH

OF
OF
OF
0F
0F
OF
OF
OF
OF

0.92#(DIAMETER OF SIXTEEN
0.92#(RADIUS OF SIXTEEN POINTED

LITERALS

STEPS
STEPS
STEPS
STEPS
STEPS
STEPS
STEPS
STEPS
STEFS

[N
I'N
IN
[N
I'N
IN
IN
IN
N

POINTED

POINTED

10
U
30
40
45
50
60
70
80

s

PROGRAM DOCUMENTAFTON

PAGE

UNITS
UNTTS
UNITS
UNITS
UNMITS
UNITS
UNTTS
UNITS
UNITTS

STAR)

STAR)
STAR)
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04405
04406
04407
04410
04411
04412
04413
04414
04415
04416
04417
04420
04421
04422
04423
04424
04425
01426
04427
04430
04431
04432
04433
04434
04435
04436
04437
04440
04441
04442
04443
04444
04445
04446
04447
04450
04451
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177704
000301
000311
oooo0o00
177772
170020
000020
000061
177764
000063
000001
000021
000240
000316
000331
177766
177700
00007
00C010
0006260
177776
177770
003037
003305
000264
006077
006611
000263
177243
177504
176322
177112
002323
002525
000012
000262
177263
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# 0520-001-H002 (016-DPT9) DRAWING NO. 41285751-001-01 PAGE 67

04452 177515
04453 176370
04454 177137
04455 004646
04456 005252
04457 000024
04460 000261
N4ae61 177775
04462 177767
04463 177777
04464 177736

2245 »
2246 ™
2247 END STRT END OF 016-DPT9 2.3.70 P.J.F

NO ERRORS IN ABOVE ASSEMBLY.
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