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FORTRAN SUBROUTINES FOR THE PDP-12

DECUS Program Library Write-up DECUS NO. 12-75

Abstract: This package of eight subroutines and functions was written for real
time control of the PDP-12's clock, display, A to D's, sense switches, external
line levels, relays, and left switches. Since these programs are called by
FORTRAN, the data acquisition and control functions of the PDP-12 can be manip-
ulated in the conceptually simple atmosphere of a high level language. For
this ease of control, however, speed is sacrificed resulting in a minimum

sampling interval of approximately 4 msec.

Source Language: FORTRAN, SABR

CLKSET: This subroutine is used to set up the KW12-A clock. It permits direct
control of the clock control register, clock enable register, and the clock
buffer-preset register. The subroutine is called as follows:

CALL CLKSET (IMODE,IRATE,IPRE,I1,I2,13)
A11 the arguments are inputs to the subroutine.

IMODE: The mode of operation of the clock (P-7); this value is placed
into bits 3-5 of the clock control register.

IRATE: The count rate of the clock (p-7); this value is placed into bits
#-2 of the clock control register.

IPRE: The number of counts which are to occur before an interrupt when
the clock is running in mode 1 or 5. The octal equivalent of the negative of
IPRE is placed in the clock buffer preset register.

I1-13: The condition of the clock inputs. If § the numbered input is
not enabled. If 1 the input is enabled but an interrupt is not enabled. If
3 the input is enabled and an interrupt will occur on the input, making the
input program deteﬁtable. If a fast sample mode is requested (mode 4-7) the

fast sample bit of the extended function register is automatically set.



The interrupt facility must not be enabled when this program is operating.

CLKRUN: This subroutine is used to sense clock interrupts. When control enters
this subroutine it remains there until an interrupt condition (as specified by

CLKSET) occurs. The cause of the interrupt is determined and the parameters of
the interrupt are transmitted to the main program. The subroutine is called as

follows:
CALL CLKRUN (I1,12,I3, ICOUNT)
ATl arguments are outputs of the subroutine.

I1-13: In modes 2,3,5, and € the input channel producing the interrupt.

P= The specified channel did not produce the interrupt
1= The specified channel produced the interrupt
3= A pre-event occurred on the channel producing the interrupt

ICOUNT: In modes 2,3,5, and 6 the decimal equivalent of the clock buffer-
preset register.

When operating in mode 1 or 5 all arguments are set to zero.

RELAY: This subroutine is used to control the 6 relays. The two states of the
relays represented by @ and 1 are transmitted to the relay register. . The sub-
routine is called as follows:

CALL RELAY (Ip,I11,12,13,14,I5)
A1l arguments are inputs to the subroutine.

19-15: State of relay 8-5; f= state P, l=state 1.

DISP: This subroutine permits point displays on the YR-12 scope. The scope is
considered to be an array with the vertical coordinate varying from -256 to 256
and the horizontal coordinate varying from @ to 512. The display is an in-
stantaneous display and must be refreshed to maintain an image on the scope.

The subroutine is called as follows:



CALL DISP (IX,1Y)
IX= the horizontal coordinate

IY= the vertical coordinate

ISNS: This function subroutine returns the condition of one of the eight sense
switches to the main program. The function is called as follows:
K= ISNS (I)
The number of the sense switch (@-7) is indicated by I; its condition
(@=down, l1=up) is returned to K.
IEXL: This function subroutine returns the condition of one of the 11 external
lines available at the data terminal module. External level 13 can also be
used to determine if a key has been struck on the teletype keyboard. The
function is called as follows:
K= IEXL (I)
The number of the external line (©-13) is indicated by I; its condition
(p=1ow, 1=high) is returned to K.
IADC: This function subroutine returns the decimal equivalent of the level at
the selected A to D channel. Since bit § is considered the sign bit high
levels can be returned as negative numbers. The function is called as follows:
K= IADC (I)
The channel selected is indicated by I; the A to D conversion is returned
to K.
ILSW: This function subroutine reads the octal equivalent of the Teft switches.
The function is called as follows:
K= ILSW(®)

The octal equivalent of the left switches is returned to K.

Listings: Listings of the above subroutines can be found appended to the end



of this write-up. They were assembled on a PDP-12 running under the PS/8 System.

Demonstration Program: An ASCII tape of the program HISTOGRAM is included with

write-up. This program demonstrates some of the features of the subroutines.
This program generates a time interval histogram of the input on clock channel
#3. The program initially requests a clock rate. It then monitors 1988 pulses
and returns a print out on the teletype qf‘]Qﬂ bins each with a width of 1
clock count at the specified rate. It then displays the histogram on the scope
until sense switch # is raised, at which time the program restarts.

This program will require modification of its WRITE statement if the

FORTRAN compiler does not accept implied do loops.



C

C

C

C HISTOGRAM: A DEMONSTRATION PROGRAM

¢ THIS PROGRAM GENERATES A LATENCY HISTOGRAM FROM
c A WAVEFORM ENTERED AT CLOCK INPUT #3

c
c
C
C

ZERO TIME INTERVAL BINS
DIMENSION 1AC169)
1 DO S I=1,109,1
) IACIO =0
¢ READ CLOCK RATE (@#-7)
READ (1,131)IRATE
181 FORMAT('CLOCK RATE',1I2)
C SET CLOCK TO SELECTED RATE; ENABLE INTERUPT ON CHANNEL #3
CALL CLKSET(3,IRATE,0,0,05,3)
C COUNT 1902 PULSES
DO 13 1I=151000>51
CALL CLKRUN (I1,12,13,ICN)
C INCREMENT BIN EQUAL TO LATENCY
7 IACICNY=TACICN)Y+]
19 CONTINUE
C OUTPUT BIN CONTENTS IN A 10X10 TASLE WITH FACH RBIN EwUAL TO
C AN INTERVAL OF ONE CLOCK COUNT
WRITEC(1,122) (IACI)>I=1,108)

108 FORMAT (1@8(1X»16))
¢ DISPLAY HISTOGRAM ON SCOPE UNTIL SENSE SWITCH #¢» IS RAISED
a7 DO 25 I=1,160,1
CALL DISP (Ix5,IACI1)-253)
25 CONTINUE
IF C(ISNS(D)) 22,283,308
39 GOTO 1

END



CLKSE
CONT
EXIT
IN
LOAD
OPEN
SET
TEMP
£a
\IMODE
\IPRE
NIRATE
\It
N2
\I3

2200
2201

p2az2
2203

p204
2205
2206
0207
p219
p211
2212
7213
0214
215
7216
o217

P220
#2221
p222
9223
9224
@225
2226
p227
0230
623}
9232
2233

D292EXT

Naas

ABAAEXT

7423
436

DADAEXT

N4 6
D442
2461
D445
7451
Q447
2453
2455
@457

4033
BaG1

anan
pOda

4067
ve2a2
1487
6231
3776
2283
4067
p2n2
1407
6201
3775
2283

4067
P22
1407
6201
3774
2203
4067
p2s2
1407
6201
3773
2203

26

71

B5

<
w

a1

25

21

25

LAaP

pDuMMY [0
CPAGE 6

EAP

CALL @,0PEN

PAUSE

FORTR
/ SUBROUTINE CLKSETCIMODE, IRATF, IPRE,I1,12,13)

ENTRY CLKSE
CLKSE, RLOCK 2
DUMMY NIMODE
TAD I CLKSE
DCA \NIMODE

INC CLKSE#

TAD I CLKSE

DCA \NIMODE#

INC CLKSE#
DUMMY NIRATE
TAD I CLKSE

DCA \NIRATE
INC CLKSE#
TAD I CLKSE
DCA \NIRATE#

INC CLKSE#
DUMMY \NIPRE



3234
3235
2236
2237
240
@241
A2 42
32 43
9244
3245
22 46
72 47

2259
#9251
P252
2253
#9254
2255
P256
2257
2260
g261
geee
9263

@264
7265
P266
p267
P79
p271
a272
p273
227 4
@275
2276
277

P399
p301
0302
93m3
2304
@385
2306
7307
2310
8311
2312
@313
0314
2315
B16
|17
B20O
p321
;w22

4067
%202
1407
6291
3772
2203
4p67
p202
1497
6201
3771

2203

4067
9292
1407
6201
3770
2203
4067
p202
1497
6201
3767
2293

4067
pep2
1427
6271
3766
2203
4067
gen2
1407
6201
3765
2283

4067
p2n2
14037
6201
3764
2283
49267
neg2
1497
6231
3763
2233

73409
6133

6132
1362
6132

6135
72282

21

25

a1

85

21

25

21

a5

21

a5

721

25

21

@5

95

TAD I CLKSE

DCA \IPRE

InNG
TAD

-0

=
X
N
e}

r© un
X m

DCA \1PRE#

INC CLKSE#
DUMMY \11
TAD I CLKSE

DCA \I1

INC CLKSE#
TAD I CLKSE

DCA NI1#

INC CLKSE#
DUMMY \I2
TAD 1 CLKSE

DCA \I2

INC CLKSE#
TAD I CLKSE

DCA \NI2#

INC CLKSE#
buMMY \NI3
TAD I CLKSE

DCA \I3

INC CLKSE#
TAD I CLKSE

DCA \I3#

INC CLKSE#
CLA CLL
6133
6132
TAD
6132
6135
CLA

/AC TO CLOCK BUFFER-PRESET REG
/AC TO CLOCK CONTROL REG
/STOP CLOCK

/CLEAR STATUS



2323
24
0325
8326
0327
B39
2331
@32
9333
9334
B35
9336
@37
A3 45
mal
0342
8343
WBaa
2345
B346
w47
2359
BS1
A352
@m53
2354
2355
2356
0360
0361
3362
2363
P36 4
0365
2366
0367
2370
2371
@372
0373
0374
2375
0376
9377
P40
P40 1
402
@03
P 4
8405
P406
07
10
?411
B412
?413
D4al 4

4067
@451
1407
79841
6133
7300
40617
D447
1407
7912
7012
6201
3761
4967
B4a45
1407
7006
7906
7006
6201
1761
6132
7200
4967
D445
1467
1360
5377
7774
G442
0100
0460
0457
B456
P 455
p454
G453
D452
0451
0450
0447
Ba46
0445
7000
7519
5295
7200
1377
5206
7200
6141
AR 4
002
7200
4067
@445
1407

21

@1

@as

21

25

7]

21

21
a1
a1
21
21
21
21
21
21
g1
21
21

a1

CONT,
SET»

TAD I \IPRE

CIA

6133

CLA CLL

TAD I NIRATE

RTR3RTR /ROTATE
DCA TEMP

TAD I NIMODE

RTL3RTL3IRTL

TAD TEMP

6132
cLaA
TAD 1 \NIMODE

TAD (=4

SPA
JMP CONT
cLA
TAD (K129
JMP SET
CLA
6141
A4
292
CLA
TAD 1 NIMODE

/GET PRESET

/LOAD PRESET REG

/GET RATE

INTO POSITION
/7SAVE IT

/GET MODE

/ROTATE INTO POSITION

/GET BACK RATE
/L0AD COMPLETE CONTROL INST.

/GET MODE AGAIN

/1S IT MODE 4,5,6,0R 7

/NG CONTINUE

/YES SET EXTENDED FUNCTION REG
/TO FAST SAMPLE

/LINC MODE
/LO0AD EXTENDED FUNCTION REG
/BACK TO PMODE

/GET MODE AGAIN



D415
pa16é
@417
B420
P4z
paze
7423
paz 4
2425
D426
a427
2430
B431
P432
%433
2434
A435
D436

2437

D440

441
B442

P443
Ba4a4
0445
0446
P44t
0459
p451
3452
7453
0454
7455
0456
0457
P46o
0461
2462
2575
0576
2577

BACK
CLKRU
C1

c2

C3
FRROR
EX
EXIT
GO
OPEN
ouT

1376
7440
5223
7200
1375
5236
4067
B453 @1
1497
1006
4867
A455 21
1487
7006
49617
2457 21
1437
6134
72320

49049

ggge 236
pean

4933

2083 96
3200
22092
PANG
1934)%)%
poBy
14161515
pana
2000
200d
pa6d
2000
Baag
2839
2000
9329
1777
2100

0317
B2O2EXT
D345
2406
D415
2340
Ba24
PADAEXT
2303
2020EXT
2431

TAD (-1

SZA

JMP IN

cLA

TAD (K320

JMP LOAD
IN, TAD I \I1

RTL
TAD I \I2
RTL
TAD I \I3
LOAD, 6134
CLA
/ RETURN
RETRN CLKSE
TEMPS (4]
/ END

CALL @LEXIT
\IMODE, BLOCK 2
\NIRATE, BLOCK 2
\IPRE> BLOCK 2
\NIl, BLOCK 2
\NI2, BLOCK 2
\NI3s BLOCK 2

{82, BLOCK 2

END

/MODE #1

/NO CONTINUE

/YES

/GET OVERFLOW ENABLE INST
/L0OAD ENABLE REG

/ENABLE #1

/ENABLE #2

/ENABLE #3

/LOAD ENABLE REG



TEMP Q434
TTEMP 3435

[2 A450
\NICOUN 2446
\11 D440
\I2 Ba42
\I3 B444
LAP
puMmy &
CPAGE 6
EAP
203 4833 CALL @,0PEN
9201 @801 26
PAUSE
FORTR
/ SUBROUTINE CLKRUNCI1,12,13,ICOUNT)
ENTRY CLKRU
p2g2 08920 CLKRU, BLOCK 2
92083 0099
DUMMY N11
p204 4067 TAD I CLKRU
p2as 0202 4l
206 1407
P207 6201 45 DCA \I1
p210 3776
g211 2283 INC CLKRU#
g212 4067 TAD I CLKRU
p213 P202 01
@214 14097
P215 6201 BS DCA \11#
2216 3775
p217 22483 INC CLKRU#
DUMMY \12
P28  4B67 TAD I CLKRU

@221 0202 @1
P22 14m7
@223 6201 B85 DCA \I2

@224 3774

g225 2283 INC CLKRU#

p226 4067 TAD I CLKRU

g227 B2p2 01

2230 1407

P231 6201 25 DCA \NI2#

232 3773

0233 2243 INC CLKRU#
DUMMY \I3

2234 4067 TAD 1 CLKRU

#235 0202 21

9236 1447

2237 6281 095 DCA \I3

2403 3772

241 2283 INC CLKRU#

pe 42 4067 TAD I CLKRU

p243 0282 a1

P44 1497

2245 62081 85 DCA \13#

p246 3771

247 2203 INC CLKRU#



@250
7251
9252
2253
7254
2255
0256
9257
7260
P26 1
7262
7263
926 4
0265
7266
0267
2279
027 1
9272
0273
2274
2275
9276
@277
2300
A301
P302
#3093
B4
BOBS
BA6
a3n7
7310
2311
@12
m13
B14
@15
@316
@317
8320
2321
9322
m23
P324
2325
2326
2327
A330
#5331
2332
9333
9334
m3as
3336
9337
2340

4967
pz202
1407
6241
3770
2203
4067
202
1427
6201
3767
2273
7369
4067
3443
3447
4067
a4z
3407
4067
D444
3497
4067
B 446
34@7
6201
3766
6131
5303
6135
6201
3765
1765
P364
7458
5763
P362
7440
53408
7204
6201
1765
2361
T 440
5345
7280
1765
B3369
T 442
5757
7282
1765
#3356
T447
5755
5763
7290

21

25

a1

21

a1

B85

b5

25

DUMMY NICOUN
TAD I CLKRU

DCA NICOUN

INC CLKRU#
TAD I CLKRU

DCA NICOUN#

INC CLKRU#

cLA
DCA

bCcaA

DCA

DCA T NICOUNT

bca

GO» 6131

JMP

6135

DCA

TAD
AND
SNA
JMP
AND
Sza
JMP

AND
S5ZA
JMP
cLA
TAD
AND
SZA
JMP
CLA
TAD
AND
SZa
JMP
JMP
ERROR,

CLL
I NI

I \NI2

I \NI3

TTEMP

GO

TEMP

TEMP
(KT7

ouT
(K25

TEMP
(K16

c2

TEMP
(K2

C3
ouT
CLA

/7CLOCK INTERUPT?

/NO WAIT

/YES READ STATUS REG
/SAVE IT

/MASK FLAG

/OVERFLOW MODE #1,#5
/YES RETURN

/NO ~-PREEVENT?

/YES SET INDICATOR

/CH #1 INTERUPT?

/YES

/CH #2 INTERUPT?

/YES

/CH #3 INTERUPT?

11



341
;42
2343
@344
P345
7346
3347
p350
@351
@354
n355
2356
?¥357
7369
8361
3362
2363
236 4
@365
2366
9367
0379
2371
9372
®373
0374
@375
@376
@377
0400
2491
P42
403
a4
2405
2406
9407
R419
411
pgal1e
p4a13
414
9415
pal1é
@417
RaLR
@421
@422
423
P42 4
p425
3426
427
0439

8431

1354
6201

3766
5317
7290
1354
6201
1766
5377
3091
#2415
2232
$406
0310
A0 40
2225
2431
8977
P434
0435
B447
Ba46
0445
G444
8443
B 442
0441
0440
7000
7410
5205
4067
3449
3407
5224
7200
1377
1235
4067
A4a42
3407
5224
7209
1377
1235
4067
Qaa4
3427
5224
7200
6136
4767
D446
3407
7292

25

85

21

21

Bi

21
a1

21
71

21
a1
21

a1
21

a1

Al

721

21

Cil,

cz2,

C3»

EX>

OUT,»
7/

TAD (K1
DCA TTEMP

JMP BACK
CLA

TAD (K1
TAD TTEMP

DCA I NI

JMP EX
CLA

TAD (K1
TAD TTEMP
bCA I \NI2

JMP EX
cLA

TAD (K1
TAD TTEMP
DCA I \1I3

JMP EX

CLaA

6136

DCA I NICOUNT

cLA
RETURN

/SET ERROR CODE

/RETURN

/GET CLOCK BUFFER

12



0432
2433
0434
4435

§436
B437
D440
2441
0442
443
D444
B445
D446
p4a47
2450
9451
8577

EXIT

OPEN
RELAY
{9
\NID
\I1
\I2
\I3
NI 4
\I5

n200
p2a1

p2a2
@203

P20 4
2205
7206
p207
p210
p211
0212
p213
7214
2215

p216
2217
p22a
AP o1

4040

BBz 06
dolals)

17393010

4833
pPPa3 06
2Jalle]
nenag
anBa
a9
1%
pRag
2000
Queaa
2009
ROAH
2001

BAGGEXT
QBBBEXT
PRA2EXT
P354
0340
0342
N344
D346
350
2352

4033
2881 026

2209
a9

4267
penz a1
14027
33408
22a3
4067
p202 g1
1427
3341
2203

46867
p202 921
1407
1140

RETRN CLKRU 3

TEMP, 7]
TTEMP, (%]
/ END

CALL 2,EXIT
NI1, BLOCK 2
N2, BLOCK 2
\NI3, BLOCK 2
\NICOUN> BLOCK 2

L@, BLOCK 2

END

LAP

DUMMY [
CPAGE 6

EAP

CALL 2,0PEN

PAUSE

FORTR

/ SUBROUTINE RELAY (I10511,12,13,14515)
ENTRY RELAY

RELAY>, BLOCK 2

DUMMY \I®
TAD 1 RELAY

DCA \I1¢a
INC RELAY#
TAD I RELAY

DCA \ig#
INC RELAY#
DUMMY N\11
TAD I RELAY

neAa \NI1



pe22
9223
g224
P225
p226
ped

A230
p231
p232
9233
2234
p235
P236
p237
P2 40

B4l

P242
9243
@244
P245
A2 46
o247
2250
p251
p252
72253

P254
2255
geseé
0257
2260
2261
pe62
9263
926 4
0265

A266
2267
270
2271
p272
2273
227 4
9275
p276
@277
2323
2301
@xwa2
2383
Q334
P385
;a6
7397

2203
4367
pnaoe
1407
3343
2233

4867
P2a2
1437
3344
2203
4067
2202
1437
3345
2203

4067
g2z
1487
3346
2283
4067
nagz
1407
3347
2203

4967
p282
1487
3359
2203
4067
B2Hn2
1407
3351
2283

4367
pene
1487
3352
2203
4867
@2a2
1407
3353
2263
1308
4967
B340
1407
7084
4067
2342
1497

a1

21

31

21

21

o1

01

a1

a1

21

21

INC RELAY#
TAD I RELAY

DCA \I1t#
INC KELAY#
puMMY \1I2
TAD 1 RELAY

DCAa \1I2
INC RELAY#
TAD 1 RELAY

DCA \I2#
INC RELAY#
DUMMY \I3
TAD I RELAY

bCA \13
INC RELAY#
TAD I RELAY

DCA \I3#
INC RELAY#

DUMMY \14
TAD I RELAY

DCA \I4

INC RELAY#
TAD I RELAY

DCA \14#
INC RELAY#
DUMMY \IS
TAD I RELAY

DCA \NIS
INC RELAY#
TAD I RELAY

DCA \NIS5#
INC RELAY#
CLA CLL

TAD I \I?

RAL

TAD I NI

/GET #0

/GET #1

14



p31¢
2311
312
7313
7314
0315
m16
#2317
7320
9321
m22
2323
A32 4
7325
®B26
9327
9330
m31
@32
2333

%334
9335

#3336
3337
3340
p341
@342
3343
@344
8345
@346
3347
#3506
3351
#352
#3353
#354
8355

CONT
DDISP
DIS
DISP
EXIT
FIRST
IN

K1
K677
LOC
OPEN
SAVE
Lo
\IX
\1Y

1004
4067
344 A1
1407
T304
4067
D346 91
1497
7804
4067
9350 B1
1407
1084
4967
@352 21
1467
6141
014
o862
73049

4G40
pane 06

4833
@e93 26
2000
ajaloli]
AoBa
0oe6
5191514
11917)%
000
1200
A
7200
72090
Anao
5323530)
pRCo

nR72
2264
3255
D202EXT
AOVBEXT
p270
f241
Bees
02T
p266
RAABBEXT
az261
2303
netd
2381

/

RAL
TAD I

RAL
TAD 1

RAL
TAD 1

RAL
TAD 1

6141
2814
Boo2
CLAa CL
RETU

RETRN RELAY

/
CALL

\NID,»

\NIl»

\NI2,

\NI3»

\I4,

\NIS,

£a,

END

END
PLEXIT

BLOCK

BLOCK

BLOCK

BLOCK

BLOCK

BLOCK

BLOCK 2

\I2

\NI3

N4

\NIS

L
RN

2

2

2

2

e

2

/GET #2

/GET #3

/GET #4

/GET #5

/LINC MODE
/AC TO RELAYS
/P MODE

15



16

LAP
DUMMY (0
CPAGE 6
EAP
222 4933 CALL ©,0PEN
201 2091 06
PAUSE
FORTR
/ SUBROUTINE DISP(IX,IY)
ENTRY DISP
p2r2 Q000 DISP, BLOCK 2
yep3 BR0e
DUMMY \IX
PB4 4067 TAD I DISP
p205 0202 21
p2p6 1407
207 3277 DCA \IX
@219 2203 INC DISP#
211 4p67 TAD 1 DISP
212 9202 81
2213 1407
214 3300 DCA \IX#
0215 2203 INC DISP#
DUMMY \IY
p216 4067 TAD I DISP
p217 0202 A1
@229 1497
g221 3391 DCA \IY
p22 2203 INC DISP#
p223 4P67 TAD 1 DISP
p224 P22 91
2225 1407
ge26 3302 DCA \1Y#
p227 2293 INC DISP#
7/ SUBROUTINE TO DISPLAY A POINT ON THE CRT X=@>5123Y=-8
®30 7300 CLA CLL
@231 1278 TAD FIRST /PASS 1 MARKER
@32 7459 SNA /FIRST PASS?
@33 5241 JMP IN /NO
@234 1264 TAD DDISP /WHERE ARE WE
®35 08271 AND K6000 /MASK FOR LINC SEGMENT
R36 1265 TAD K1 /LINC LOC #1
@37 3266 DCA LOC /SAVE LOC
@40 3270 DCA FIRST /KILL PASS 1 MARKER
®41 6201 95 IN» TAD I LOC /GET LOC #1
w42 1666
P243 3267 DCA SAVE /7SAVE IT
@44 4067 TAD I \IX
e o /GET X COORDINATE
@246 1407
g247 62081 05 DCA I LOC /PLACE IN ALPHA REGISTER
RS0 3666
8251 4067 TAD I NIY /GET Y COORDINATE

@52 23a1 81
PR53 1407



0254
P55
256
257
3269
61
®r62
2263

264
P265

266
p2617
p279
P71
g272

#9273
A27 4

2275
9276
pe2T7

B389
A3a1

8345

P33 4

EXIT
ISNS
OPEN
READ
Sw

2

\I
\ISNS

2200
2201

2202
22083

220 4
P285
p266
@207
p21o
P211

6141
2141
pane
7300
1267
6201 @5
3666
5272

B255 v1
PAN1

Anad
ABaG
Bpoal
6020
73920

448
apB2e 66

4033
0433 86

2000

2009
72000

PAOVEXT

DRB2EXT
ZOAREXT

p225
A234
D242

G240
235

4933
AnA1 A6

293¢
Wy

4067
peae o1
1427
3249
2203
4067

CPAGE 14

6141
DISs 2141

done

cLa CLL

TAD SAVE

DCA I LO

JMP CONT

DDISP,
Kls, 1

LOC, 9
SAVE,

FIRST,
K6ADBO,
CONT,

/ RETURN
RETRN DISP

/ END
CALL @5EXIT

\NIXs BLOCK 2
\NIY» BLOCK 2

[@ds BLOCK 2

END

LAP

DUMMY (@
CPAGE 6

EAP
CALL @,0PEN

PAUSE
FORTR

C

DIS

5]

!

6009
cLA CLL

17

/LINC MODE

/DISPLAY POINT
/P MODE

/GET BACK LOC #1
/RETURN IT

/CONTINUE

/ FUNCTION ISNS(I)

ENTRY ISNS
ISNS, BLOCK 2

DUMMY NI
TAD I ISNS

DCA \I
INC ISNS#
TAD I ISNS



0212
2213
2214
p215
2216
9217
®20
p221
p222
w23
®24
®25
m26
®27
w306

9231
pe32
8233
2234

»35

P236
9237
P2 40
2241
2242

h243

EXIT
IEXL
LE
OPEN
READ
{3

\ I
\NIEXL

0220
2201

p202
2223

a9 4
p295
p226
2207
2219
g211

v2ve
1407
3241
2203
7320
4667
P240
1407
1234
3225
6141
216303G
p261
Bo62
3235

1235
4340

pace
Q460

0200

4933
2003
511080
naBe
533301

5158530

2ABREXT
B2A2EXT

31

21

06

36

@234

A2QQEXT

f225
Nn242

A2 40
7235

4933
2041

a0
2009

4067
p292
1407
3244
2203
4267

26

21

DCA \1#
INC ISNS#
CLA CLL CML
TAD I \1
TAD SW
DCA READ
6141
READ> @
P26t
Bog2
DCA \ISNS
/ RETURN
TAD NISNS
RETRN ISNS
SWs Q460
\NISNS, %]
/ END

CALL @,EXIT
NI, BLOCK 2

{3, BLOCK 2

END

LAP
DUMMY (8
CPAGE 6

EAP
CALL 0,0PEN

P elcy]

Us
RT}

=T N T
P

mz
X~

Y IEXL
» BLOCK 2

R
(L
DUMMY N1

TAD 1 IEXL

DCA NI
INC IEXL#
TAD I IEXL

/GET SW NO.

/GENERATE CODE
/INSERT CODE
/LINC MODE

/SW SE
/YES ROTATE 1
/NO BACK TO P
/TRANSMIT RESU

/SNS CODE
/RESUL

FUNCTION IEXLC(I)D

18

T

FROM LINK
MODE

LT

T



19

gel2 0232 91

P213 1497
p214 3241 DCA \1#
P215 2203 INC IEXL#
2216 7320 CLA CLL CML
9217 4967 TaD I \I /GET EXTERNAL LINE NUMBER
®20 0240 ©
551 9349 °!
p222 1234 TAD LE /GENERATE CODE
®23 3225 DCA READ /INSERT CODE
@24 6141 6141 /LINC MODE
®25 G037 READ % 7/ _LEVEL +3
@26 0261 2261 /YES ROTATE | FroM LINK
@27 2 :
#55 334% BRRA\1ExL 71RaR8R T T TReELLEPE
/ RETURN
@231 1235 fap N1eXE Y
9232 4249 RETRN IEXL
p233 POP2 36
@234 0429 LE, @420 /SXL CODE
®35 0000 \IEXLs 0 /RESULT
/ END
0236 4033 CALL @,EXIT
P237 0063 06
0242 0029 \I, BLOCK 2
9241 9809
p242 0200 (0> BLOCK 2
P243 POOD
END
CONV 9225
EXIT GOOBEXT
1ADC P2B2EXT
OPEN 2OVAEXT
SAMP %233
(o B241
\I n237
\IADC  ©234
LAP
DUMMY [0
CPAGE &
EAP
P20B  4D33 CALL @,0PEN
2201 9O01 06
PAUSE
FORTR
/ FUNCTION IADCC(I)
ENTRY IADC
202 36006 I1ADC, BLOCK 2
P223 POOV
DUMMY \1I
2204 4067 TAD I IADC

pees 202 01
p206 1407



Q2p7 3237 DCA \1

9219 2203 INC IADC#
9211 4967 TAD I IADC
9212 9202 01
2213 1407
0214 3240 DCA \I#
0215 2203 INC IADC#
@216 73909 CLA CLL
217 4067 TAD I \I /GET CHANNEL NO.
@20 0237 01
m221 1407
9222 1233 TAD SAMP /GENERATE ADC INSTRUCTION
®23 3225 DCA CON .
@24 6141 g1a1 Ny JLYNE MobE T
25 0000 CONV, o /CONVERT
®26 0002 2002 /P MODE
@27 3234 , BCALMARC /TRANSMIT RESULT
@230 1234 TAD_\1ADC
@231 4040 RETRN IADC
9232 0002 #6
p233 2190 SAMP.S 2120 /SAMPLE CODE
®34 0200 \IADC, ? /RESULT
/ END
7235 4833 CALL @,EXIT
0236 00OO3 06
9237 0000 \I, BLOCK 2
p240 BOOY
P24l 0BOO £@, BLOCK 2
p242 0000
END
EXIT BOBOEXT
ILSW P2O2EXT
OPEN GABOEXT
9 2233
\I 9231
\ILSW  B226
LAP
DUMMY (@
CPAGE 6
EAP
P200 4033 CALL ¢, OPEN
2201 0091 06
PAUSE
FORTR
/ FUNCTION ILSWCI)D
ENTRY ILSW
02p2 0000 ILSW,> BLOCK 2
0203 0009
DuMmMY N1

a204 40867 TAD I ILSW



h2ms
neae6
2297
2210

2211
p12
6213

214
8215

ge1é
p217

w2
221
paz

P223

p224
p225

2226

2227
9230
231

232
p233

2234

2Rz
1407

3231
2283

4867
P22
1487

3232
2203

7300
6141

2517
Ago2
3226

1226

40 48
B2

5161587

4433

poa3
20009

0e00
3000

121 907]

21

21

26

26

DCA NI
INC ILSwW#

TAD I ILSW

DCA \I#
INC ILSwW#

cLA CLL

6141

2517

0302

DCA NILSW
/ RETURN
TAD N\NILSW
RETRN ILSW

\NILSW, ]
/ END
CALL B,EXIT
\I, BLOCK 2

(3, BLOCK 2

END

/LINC MODE

/READ LEFT Su

/P MODE
/TRANSMIT RESULT

/RESULT

21






