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1. ABSTRACT

The purpose of ABE-14 (Accessory Box Test) is to
test and diagnose the operation of the contents of an
“Accessory Box" connected to a PDP-14 controller ^ The
PDP-14 is in turn connected to a PDP-8I or 8L which
contains the program that performs the tests. Among
other tests, the Timers and Retentive Memories in the
"A-Box“ are timed to determine how long it takes for an
output to “set" (turn on). This time is printed out to the

operator via the PDP-8 teletype,

2, REQUIREMENTS

2.1 EQUIPMENT

PDP-8 I or 8L
PDP-14 to PDP 8I/L Interface Module (M745)
PDP-14 Controller
PDP-14 Accessory Box

2.2 STORAGE

The program occupies the first 3000 (octal) locations
of PDP-8 memory,

2.3 PRELIMINARY PROGRAMS

3,

3,1

4,

4,1

TEST-14 should be run upon the PDP-14 successfully before
this program is run.

LOADING PROCEDURE

METHOD

This program is loaded into PDP—8 memory using the
“standard" PDP-8 Binary Loader technique,

STARTING PROCEDURE

CONTROL SWITCH SETTINGS

The following is a table of switch register settings and
their operation upon the program:

SR SET AS ACTION

0 1

0
1 1

0
2 1

0
1

0

Loop on Current Test
Don't Loop
Don't Halt on Error
Halt on Error
Don't Print Errors
Print Errors
Repeat Time Current Output (T0004 Only)
Don't Repeat Time Current Output
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4.2 STARTING ADDRESSES

4.3

4.3.1

4.3.2

4.3.3

4.3.4

4.3.5

4.3.6

4.3.7

4.3.8

5.

3.1

5.2

5.3

Start the program at location 0200 if it is desired to
interrogate the operator about the "A-Box" and its
configuration.

Start the program at location 0201 if the “A-Box” and
its configuration has been previously defined to the
program.

PROGRAM AND/OR OPERATOR ACTION

Connect the PDP-14 to be used for testing to the PDP-8L/I
using the appropriate cables and revision of the M745
interface module. Install INPUT and OUTPUT and Register 'nodules

;{t'o.t»v M746's).

Connect the PDP-14 A-Box to be tested to the appropriate
Output slot in the PDP-14 (normally this is the slot
which the user is going to use for the A-Box). Remember
the “letter designation" of the Output slot (ref. page
A2 of the "Users Guide").

Power up the PDP-8I/L and PDP-14 computers

Load the binary program into the 8I/L using the
PDP-8 Binary Loader.

Start the program at location 0200, Set switch register
per 4.1

Answer the questions asked by the program via the
Teletype Keyboard jhnswer A to S (only 1 letter) except
I, O, or Q for "slot letter", answer T for Timer, M for

Retentive memory for the contents of each address in the
A-B03^

If the PDP-14 is not running, depress PDP-14 "START"

Program will now run to completion (assuming no errors)
and will ring the bell on the Teletype Printer when 1
pass of the program has been completed.

OPERATING PROCEDURE

OPERATIONAL SWITCH SETTINGS (See 4.1 above)

SUBROUTINE ABSTRACTS

None

PROGRAM AND/OR OPERATOR ACTION

If Retentive Memories are being tested in the A-Box,
it is necessary to simulate a power failure in the PDP-14
by powering down the PDP—14 so that the retentive ability
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of the R.M, ‘s may be tested. Given below is the proper
procedure to uses

5.3.1 After receiving the “Power-Down" printout, power-down
the PDP-14 by turning the PDP-14 power switch "OFF"

5.3.2 Turn PDP-14 power switch "ON"

5.3.3. Depress PDP-8 "CONTINUE"

6. ERRORS

6. 1 ERROR HALTS AND DESCRIPTION

Most of the error halts in the program are preceded by
error type outs. However, if in doubt about the cause
of the error halt, consult the program listing.

6.2 ERROR RECOVERY

To 'scope an error condition after an error halt, set
the switch register per 4.1 and depress "CONTINUE"

6.3

6.4

ERROR MESSAGES

The error messages output by the program (with a very few
exceptions) will contain an error designator (a 2 letter
error number) followed by a description of the test being
performed and/or a description of the failing error
condition. If desired, the operator can use the 2 letter
error designator to go directly to the module call list
to see which module(s) should be replaced. Or, if he
desires, he may set up a program 'scope loop and probe
the A-Box (and maybe the PDP-14) to determine the failing
condition, then replace the failing module.

ERROR IDENTIFIER - MODULE CALL

IDENTFIER MODULE TYPES

BL K207, K161, K135

BN , See BL

BQ See BL

BX See BL

BY See BL

CB See BL

CF K3J02

CG K3J02

CH K272, D302, K207, KI61, K135



RESTRICTIONS

STARTING RESTRICTIONS

None

OPERATING RESTRICTIONS

INPUT and OUTPUT Register Modules (M746*s) must be
installed,

MISCELLANEOUS

EXECUTION TIME

The execution time of the program is dependent upon the
settings of the timer modules in the A-Box, The bell on
the teletype printer will ring at program completion,

PROGRAM DESCRIPTION

Test 3 (SA = 0416)

Checks a TYD "N" status word with the "TEST" flop cleared and
output off.

Test 4 (SA = 0600)

Turns on output "N", times it, and types out time to set it on

teleprinter in milliseconds (time output will be within 10% of

actual value - variation is due to Family-of-8 timing tolerances

and response times). If SR3 = 1, program will loop, typing out

the current output setting, so that timers may be adjusted to their

approximate final settings.

Test 5 (SA = 1000)

Checks that with output "N" on, only TYN "N" sets the "TEST"

flop.

Test 6 (SA = 1200)

Checks a TYD "N" status word with the "TEST" flop set and output on.
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9.5

Test 7 (SA = 1400)

Checks that with output "N" on, only TYF "N" does not set the
"TEST" flop

9.6 Test 8 (SA = 1600)

Checks that only SYF "N" clears output "N" and that SYF 377 clears
output "N" only if "N" is a timer.

9.7 Test 10 (SA = 2000)

Checks Retentive Memory's ability to "remember" a 0 after power
shut-down.

9.8 Test 1
1 (SA = 2200)

Checks Retentive Memory's ability to "remember" a 1 after power
shut-down.
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10 /DEFINITION OF
11 /

l2 6161 SIDF-6161
1* 6162 LDIN>6162
1? 6164 LOEX*6164
15 6165 ILEX-6165
1* 6167 CIOF-6167
1? 6171 SOTF-6171
1? 6172 COTF-6172
19 6173 STFF-6173
20 4174 CTFF-4174
21 6175 SCRF-6175
22 6176 R0TRa6l76
23
24
25 0040 • 40
2* /constants, va
2/ 0040 0000 BCNTRi 0

28 0041 0000 bpntr, 0

29 0042 0000 CNTR, 0
30 0043 0000 char. 0

31 0044 0000 HEADER, 0

32
33
34

0045 0000 INOW, 0

0046 0017 K0017I 17

35 0047 0020 K0020, 20

3* 0050 0240 K0240I 240
37 0051 0377 K0377, 377
38 • 0052 4252 K4292, 4292
39 0053 7400 K7400, 7400
40
41 0054 0000 lcntr* 0

42 0055 0000 LTEMP, 0

43 0056 0000 ltempi. 0

44
45 0057 7771 M0007, -7
4* 0060 7761 M0017, -17
47 0061 7760 M0020, -20
48 0062 7500 M0300, "300
49 0063 7467 M0311, -311
50 0064 7463 M0315, -315
51 0065 7461 M0317, -317
52 0066 7457 M0321, -321
53 0067 7454 M0324, -324
54 0070 0000 ONOW, 0

55 0071 0000 PNTR, 0

/ABe-14
/program to test accessory boxes
/connected to the pop-14 computer
/WHICH IS IN TURN CONNECTED TO A

/POP-Bl or 81

/copyright 19*9, digital EQUIPMENT CORP,, MAYNARD, MASS,

Interface iot's

/SKIP On instruction done flag
/LOAD The PDP-14 input register from POP-e AC
/LOAD and execute INSTRUCTION |N POP"),*

/interrupt the pop-14, load and execute INITRUCTIO
/CLEAR INSTRUCTION DONE FLAG
/SKIP IF POP-14 OUTPUT REGISTER LOADED
/CLEAR OUTPUT flag
/SKIP IF POP-14 test Flop set
/clear test flop
/SKIP IF PDP-14 IS Running
/CLEAR AC, READ OUTPUT REGISTER INTO POP-* AC

iables, etc,
/pointer TO CURRENT OUTPUT STATUS WORD
/COUNTER TO COUNT STATUS WORDS

/hold header typeout address
/CURRENT INSTRUCTION

/test loop counter

/current 0-address
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56 0072 0000 SLOT, 0

57 0073 0000 TSTNOW, 0

58

t7l05 PACE 1-1

/SLOT USED FOR A»BOX

/current address being tested
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59

62 /
61 0074 1000 TYF, 1000
62 0075 1400 TYN, 1400
63 0076 3000 SYF, 3000
64 0077 3400 SYN, 3400
6S 0100 5000 JFF, 5000
66 0101 7400 TYO, 7400
67 t
68 0102 2445 PMESAG, MESAG
69 0103 2812 PPRINT, PRINT
70 0104 2400 PINTER. inter
71 0105 2537 TSTFLP. FLPERR
72 0106 1203 TYDTST, tsttyo

PA5E 2
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73
74 /CHECK POP-14 RUNNlNGi
75
74 0107 0000 extern . 0
77 0110 6175 SCRP
78 0111 5110 JMP ,1
7» 0112 7200 CLA
80 0113 lil6 TAD K0800
81 0114 4504 JMS I PINTER
82 0115 5507 JMP 1 EXTERN
83 0116 0600 K0600I 600
84
85
86 /type SUBROUTINE
87
88 0117 0000 TYPE, 0
SV 0120 6046 TLS
90 0121 6041 TSF
9i 0122 5121 JMP i-t
92 0123 7200 CLA
93 0124 5917 JMP 1 TYPE
94
95
96 /CR-lP subroutine
97
98 0125 0000 CRLF, 0
99 0126 1133 TAD K0215

100 0127 4117 JMS TYPE
101 0130 1134 TAD K0212
102 0131 4117 JMS TYPE
103 0132 5525 JMP 1 CRLF
104 0133 0215 K02l5i 215
105 0134 0212 K0212I 212
106 0135 0007 K0007> 7
107 0136 0260 K0260« 260
108
109 0137 0000 GETCHR > 0

110 0140 6031 KSF
111 0141 5140 JMP • •i
112 0142 6036 KRB
113 0143 5043 OCA CHAR
llA 0144 1043 TAD CHAR
115 0145 4117 JMS TYPE
116 0146 1043 TAO CHAR
117 0147 5537 JMP I GETCHR
lie
11? 0174 •174
120 0174 0000 0
12i 0175 ii00 TAD JFF
122 0176 4504 JMS I PINTER
123 0177 5574 JMP 1 174

PACE 3

then put 14 IN EXTERNAL MODE

/WAIT rOR 14 TO RUN

/PORCE PDP-14 INTO EXTERNAL MODE
/EXIT
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124
125 0200 *200
126 0200 7410 abxtst. SKP /GO TO interrogation ROUT
127 0201 5777' JMP STRTST
128 0202 4125 JMS CRLF /CR-LF
129 0203 1324 OUESli TAD PMESl
138 0204 4502 JMS 1 PMESAG /type out first QUESTION
13i 0205 4137 JMs GETCHR /get answer
132 0206 3072 DC A SLOT /AND SAVE
134 0207 4i25 JMS CRLF /CR-LF
134 0210 1072 TAD SLOT /CHECK FOR GOOD CHARACTER
135 0211 1062 TAd M0300
136 0212 7710 SPA CLA /IS IT >3007
137 0213 5203 JMP Quesi /NO
138 0214 1072 TAD SLOT
13? 0215 1063 TAD M0311
148 0216 7650 SNA CLA /IS IT I?
14i 0217 5203 JMP QUESI /YES
142 0220 1072 TAD SLOT
144 0221 1065 TAD M0317
144 0222 7650 SNA CLA /IS IT 0?
145 0223 5203 JMP QUESI /YES
146 0224 1072 TAD SLOT
147 0225 1066 TAO M0321
148 0226 7650 SNA CLA /IS IT 07
149 0227 5203 JMP QUESI /YES
150 0230 1072 TAD SLOT
151 0231 1067 tad M0324
152 0232 7700 SMA CLA /IS IT <3247
154 0233 5203 JMP QUESI /NO
154 0234 1776' QUES2I TAD PMES2
155 0235 4502 JMS I PMESAG /make second statement
156 0236 4125 JMS CRLF
157 0237 1775' TAO PMES2A
158 0240 4502 JMS I PMESAG
15? 0241 1061 TAO M0020
160 0242 3042 OCA CNTR
161 0243 1047 TAD K0020
162 0244 3071 OCA PNTR
164 0245 4125 QUISN> JMS CRLF /CR-LF
164 0246 1071 TAD PNTR
165 0247 0046 AND K0017
166 0250 4503 JMS I PPRINT /TYPE Out address
167 0251 1050 TAO K0240
166 0252 4117 JMS TYPE /AND A SPACE
169 0253 4137 JMS GETCHR
170 0254 1067 TAD M0324
171 0255 7640 S2A CLA /T7
172 0256 5261 JMP ,*3 /NO
174 0257 7001 JAC /SET AC TO 1

174 0260 5265 JMP .*5
175 0261 1043 TAD CHAR
176 0262 1064 TAO M0315
177 0263 7650 SNA CLA /M7
178 0264 7330 CLA CLL CML RAR /SET AC TO 4000
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179 0265 3A71 DCA I PNTR
180 0266 2?71 IS8 pntr
181 0267 2042 IS8 CNTR /DONE all AODRESSCI?
182 0278 5245 JMP QUESN /NO
183 027 I 4125 JMS CRUF /YtS
181! 0272 5201 JMP 201
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185
186 0301
187
168 0301 0000
lev 0302 0020
190 0303 0040
191 0304 0060
192 0305 0100
193 0306 0120
194 0307 0140
195 0310 0160
196 0311 0000
197 0312 0200
198 0313 0220
199 0314 0240
200 0315 0260
201 0316 0300
202 0317 0000
203 0320 0320
204 0321 0000
205 0322 0340
206 0323 0360
207
208 0324 0325
209 0325 0155
210 0326 0217
211 0327 3040
212 0330 1123
213 0331 4003
214 0332 1716
215 0333 l60S
216 0334 0324
217 0335 0504
218 0336 4024
219 0337 1740
220 0340 2314
221 0341 1724
222 0342 4000

24-JUN-70

• 301
/table to convert from slot letter To address

0 /A
20 /B
40 /C
60 /O
100 /£
1Z0 /F
140 /G
160 /H
0 /I
200 /J
220 /K
240 /L
260 /M
300 /N
0 /O
320 /P
0 /Q
340 /R
360 /$

PMESli • *1

0155
0217
3040
1123
4003
1716
1605
0324
0504
4024
1740
2314
1724

/Ai-
/BiO
/XiSP
/IiS
/SP.C
/OiN
/NiE
/CiT
/EiO
/SP,T
/OiSP
/SiC
/OiT
/SPilND
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223
224 0375 2749
229 0376 2705
226 0377 0400

0400 •400
227 /after INTERROGATION! THE PROGRAM COMEt HERE
220
22y
232

/TO set UP FOR TESTING

0400 7300 STRTSli CLA CU
231 0401 4107 JM8 EXTERN /PUT 14 IN external mode
232 0402 1472 TAO I SLOT /DERIVE FIRST O-AODRESI
233 0403 3070 OCA ONOM /FROM slot used FOR A-IOX
234 0404 1047 TAo K0f20 /SET UP POINTER
230 0409 3041 OCA bpntr
236 0406 1061 TAO M0020 /AND COUNTER FOR |0 OUTPUTS
237 0407 3040 OCA bcntr

/PICK UP address status WORD238 0410 1441 TSTLUPi TAD I bpntr
239 0411 7690 SNA CUA /TIMER OR retentive MEMORY?
240 0412 5777' JMP INCAOO /NO
241 0413 4222 JMS CLROUT /SET ALL OUTPUTS OFF
242 0414 4776' JMS D120M8 /DELAY 120 MS
243 0415 4i74 CTFF /CLEAR TEST FLOP
244
24§
246
247

249

/NEXT ISSUE A TYO N AND CHECK the status WORD

0416 4906 T0003I JHS I TYOTST /EXECUTE A TYO N

250 0417 0400 0400 /MOST SIGNIFICANT BITS OF STATUS HORD
291 0420 5775' JMP T0004
252 0421 4000 4000
253 /SET AlU OUTPUTS OFF SUBROUTINE
294 0422 0000 CLROUTt 0
295 0423 7200 CLA
296 0424 1093 TAO K7400
297 0429 3094 OCA lcntr /SET UP LOOP COUNT
290 0426 1076 TAD 8YF

/SET UP INSTRUCTION TO BE EXECUTED299 0427 3045 OCA I NOW
260 0430 1049 TAD INOW
261 0431 4904 JMS I PINTER /EXECUTE THE SYF
262 0432 2049 IS2 INOW /increment the SYF
263 0433 7000 NOP
264 0434 2094 ISE lcntr /oonet
269 0439 9230 JMP 1*9 /NO
266 0436 9622 JMP 1 CLROUT /YES
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267
268 0575 0600
26» 0576 2557
270 0577 1675

0600 • 600
271 /SET CURRENT' OUTPUT ON. time HOW long it takes
272 /TO the NEAREST MILLISECOND (LOW)
273 /ALLOW A MAXIMUM OF 1 MINUTE (ACTUALLY 61,5 SECON
274
275 0600 7300 T0004I OLA CLL
276 0601 1070 TAD ONOW
277 0602 1077 TAD SYN
278 0603 4504 JMS I PINTER /EXECUTE SYN N
279 0604 7604 LAS
280 0605 7710 SPA CLA /LOOP7
28i 0606 5200 JMP T0004 /YES
282 0607 4174 CTFF /CLEAR TEST FLOP
283 0610 1060 TAD M0017 /SET UP FOR 1 MINUTE
284 0611 3016 OCA 16
285 0612 3017 OCA 17
286 0613 4345 L0004I JMS timbit
287 0614 6173 STFF /IS TEST FLOP sett
288 0615 5246 JMP time /NO
289 0616 4125 JMS CRLF /YES type OUT TIME
290 0617 1275 TAD PM4A
291 0620 4502 JMS I PMESAG /TYPE "OUTPUT"
292 0621 1070 TAD ONOW
293 0622 4503 JMS I PPRINT /TYPE OUTPUT NUMBER
294 0623 1302 TAD PM4B
295 0624 4502 JMS I PMESAG /TYPE OUT REST OF MESSAGE
296 0625 1016 TAD 16
297 0626 1046 TAO K0017
298 0627 3016 OCA 16
29? 0630 4777' JMS UOPRNT /TYPE OUT NUMBER OF MS
300 0631 0016 16
301 0632 1314 tad PM4C
302 0633 4502 JMS I PMESAG /TYPE OUT "MILLISECONDS"
303 0634 4125 JMS CRLF
304 /THIS LOOP IS FOR setting timers
305 /(TIMER SETTING WILL BE typed out
30i 0635 7604 LAS
307 0636 0274 AND K0400 /SR 3«1
308 0637 7650 SNA CLA /LOOP this Output?
309 0640 5776' JMP T0005 /NO
310 0641 1070 TAO ONOW /YES

0642 1076 TAD SYF
312 0643 4504 JMS I PINTER /TURN OUTPUT OFF
313 0644 4775' JMS O120MS /delay 120 MS
314 0645 5200 JMP T0004 /LOOP
315 0646 2017 TIME. ISZ 17
316 0647 5213 JMP L0004
317 0650 2016 ISZ 16
318 0651 5213 JMP L0004
319 0652 7604 LAS /HERE IF TIMED OUT
320 0653 7006 rtl
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921 0694 7710 SPA
922 0695 5?64 JMP
929 0656 4129 JMS
924 0657 1924 TAD
929 0660 4902 JMS
92$ 0661 1070 TAO
927 0662 4909 JMS
928 0663 4129 JMS
92! 0664 7604 I.A9

930 0665 7004 RAL
991 0666 7700 SMA
392 0667 7402 E0004i HLT
393 0670 7604 LAS
394 0671 7h0 SPA
339 0672 5200 JMP
339 0673 5776' JMP
33? 0674 0400 K0400I 400

CLA /TYPE OUT ERRORS!
E0004-9 /NO
CRLr
PM40

1 PHESAO /TYPE OUT ERROR MESSAGE
ONOM

J PPRINT /TYPE OUT ADDRESS8
CRLF

CUA /halt ON ERROR!
/YES

CLA /LOOP!
T0004 /YES
T0009 /NO
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33 a 0679 0676 PM4A, .*1
33V 0676 1729 1729 /o»u
340 0677 2420 2420 /TiP
34i 0700 2924 2924 /U.T
342 0701 4000 4000 /SP.ENO
343
344 0702 0703 PM4B, 1*1
345 0703 4023 4023 /SP.S
346 0704 0924 0924 /EiT
347 0709 4017 4017 /SP.O
348 0706 1640 1640 /NiSP
34 V 0707 1116 1U6 /liN
390 0710 4001 4001 /8P,A
391 0711 0217 0217 /BiO
392 0712 2924 2924 /U»T
393 0713 4000 4000 /SP.ENO
394
399 0714 0719 PM4Ci t*l
396 0719 4019 4019 /SP.M
397 0716 1114 1114 /111
398 0717 1411 1411 /L.I
39V 0720 2309 2309 /S»E
360 0721 0317 0317 /Cio
361 0722 1604 1604 /NiO
362 0723 2300 2300 /StENO
363
36^ 0724 0729 PM40, • *l
369 0729 9292 9292 /•!•
366 0726 0310 0310 /CiH
367 0727 9292 9292 /••t
360 0730 4024 4024 /SP,T
36V 0731 1119 1119 /!iM
370 0732 0940 0940 /EiSP
371 0733 1729 1729 /OiU
372 0734 2440 2440 /TiSP
373 0739 0922 0922 /CiR
374 0736 2217 2217 /RiU
375 0737 2294 2294 /n,,
376 0740 4017 4017 /SPiO
377 0741 2924 2904 /U*T
378 0742 2029 2029 /PiU
37 V 0743 2440 2440 /TiSP
380 0744 0000 0 /end
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381 0745 0000 TIMEIT, 0

382 0746 7300 CLA CLL
383 0747 1070 TAD ONOW
384 0750 1075 TAD TYN
38$ 0751 4504 JMS 1 PINTER
386 0752 1362 tad TIMCON
387 0753 3010 OCA 10
386 0754 6173 STFP
sev
390

0755 7410 SKP

391 0756 5745 JMP I TIMEIT
392 0757 2010 IS2 10
393 0760 5354 JMP 4
394 0761 5 T 45 JMP 1 TIMEIT
39$ 0762 7640 TIMCON, -140

PASS ?

/EXIT IN 1 MS OB WITH TEST PLOP SET

/execute TYN N
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396 0775 2557
397 0776 1000

''—

'

398 0777 2600
1000 *1000

399 /AtU TYN instructions Will be issued
400
401

/only TYN N should SET THE TEST flop

402 1000 7300 T0005i CLA CUL
403 1001 1053 tad K7400
404 1002 3054 DCA LCNTR /SET UP LOOP counter
40§ 1003 1075 TAD TYN
406 1004 3045 DCA INOW /SET UP TEST INSTRUCTION TO BE EXECUTED
407 1005 4174 L0005i CTFF /CLEAR TEST FLOP
408 1006 1045 TAD INOM
409 1007 0051 AND K0377
410 1010 3073 DCA TSTNOW
411 1011 1045 TAD INOW
412 1012 4504 JMS I PINTER /EXECUTE THE TYN
413 1013 7604 LAS
414 1014 7710 SPA CLA /LOOP?
41S 1015 5205 JMP L0005 /YES
416 1016 1073 TAD TSTNOW
417 1017 7041 CIA
418 1020 1070 tad ONOW
^1? 1021 7640 SZA CLA /ADORESSIN6 CURRENT OUTPUT?
420 1022 5230 JMP .*6 /NO
42l 1023 1247 TAD PM5A
422 1024 3044 DCA HEADER
423 1025 6173 StFF /TEST FLOP SETt
424 1026 4505 JMS 1 TSTFLP /NO, ERROR
425 1027 5235 JMP 1*6
626 1030 1071 TAD PM5B
427 1031 3044 DCA HEADER
628 1032 6173 STFF /TEST FLOP set?
409 1033 7410 SKP /NO
438 1034 4S05 JMS I TSTFLP /YES, error
431 1035 7604 LAs
432 1036 7710 SPA CLA /LOOP! w
433 1037 5205 JMP L0005 /YES
436 1040 2045 ISZ INOW /INCREMENT TO NEXT INSTRUCTION
635 1041 2054 ISZ LCNTR /done all instructions?
636 1042 5205 JMP L0005 /NO
637 1043 1070 TAD ONOW
438 1044 1075 tad TYN
63? 1045 4504 JMS I PINTER /EXIT WITH TEST FLOP SET
448 1046 57771 JMP T0006
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441 TEST PUOP NOT SET BY TYN

442 1047 1050 PM5a,
.
.*1

443 1050 5252 5252
444 1051 0230 0230
44s 1052 5252 5252
446 1053 4024 4024
447 1054 0523 0523
448 1055 2440 2440
449 1056 0614 0614
450 1057 1720 1720
451 1060 4016 4016
452 1061 1724 1724
483 1062 4023 4023
454 1063 0524 0524
455 1064 4002 4002
4S6 1065 3140 3140
457 1066 2431 2431
458 1067 1640 1640
459 1070 0000 0

468 /••BQ** TEST PLOP set by tyn
461 1071 1072 PM5b, .*1
462 1072 5252 5252
463 1073 0221 0221
464 1074 5252 5252
468 1075 4024 4024
466 1076 0523 0523
467 1077 2440 2440
468 1100 0614 0614
469 1101 1720 1720
470 1102 4023 4023
47i 1103 0524 0524
472 1104 4002 4002
473 1105 3140 3140
474 1106 2431 2431
47s 1107 1640 1640
476 1110 0000 0
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477

478
47»

1177 1200

1200

480 1200 4906
481 1201 6400
482
484
464

1202 5777'

48S 1203 0000
486 1204 7200
487 1209 1070
488 1206 1101
48» 1207 4504
490 1210 7604
491 1211 7710
492 1212 5205
494 1213 6171
494 1214 7402
498 1215 1070
496 1216 1603
497 1217 3059
498 1220 6176
499 1221 3056
500 1222 1056
901 1223 7041
502 1224 1095
904 1225 7640
904 1226 4234
505 1227 7604
906 1230 7710
907 1231 5209
908 1232 2203
509 1233 5603

*1200
/ISSUE ANOTHER TYO N AND CHECK THE STATUS WORD

T0006» JMS I TVDTST /EXECUTE A TVO N
6400 /MOST significant BITS OF STATUS WORD
JMP T0007

/TYO instruction TEST SUBROUTINE

TSTTYD, 0

CLA
tydluPi tad ONOW

tad TYO
JMS I PINTER /EXECUTE A TYO N
LAS
SPA CLA /loop? ^

JMP TYOLUP /YES
SOTF /output REOISTER FLAG SETT
HIT /NO
TAo ONOW
TAD I TSTTYD
OCA ltemp /form expected result and store
ROTR /READ OUTPUT REGISTER
OCA ltempi
TAO LTEMPI
ClA
TAO ltemp
SZA CLA /CORRECT STATUS WORD?
JMS TYOERR /NO
las
SPA CLA /LOOP?
JMP TYOLUP /YES
ISZ TSTTYD /NO
JMP I TSTTYD /EXIT
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910 /TYD ERROR SUBROUTINE
Sli
512 1234 0000 TYDERRi 0

5l3 1239 7604 UAS
914 1236 7006 rtl
919 1237 7710 SPA CUA /TYPE OUT ERRORS}
516 1240 9261 JMP ERRTYO- 3 /NO
51? 1241 4129 JNS cRur
518 1242 1274 TAO TYDME8
519 1243 4902 JMS 1 PMCSAC /TYPE OUT heading
920 1244 1070 TAD ONOM
921 1245 4503 JMS 1 PPRINT /TYPE OUT ADDRESS
522 1246 4129 JMS CRUF
523 1247 1266 TAO P60B02
524 1250 4902 JMS 1 PMCSAG /TYPE OUT "GOOD BAD”
525 1251 4i25 JMS CRUF
926 1252 1055 TAO UTEMP
527 1253 4503 JMS I PPRINT /TYPE OUT GOOD DATA
928 1254 1090 TAO K0240
529 1255 4117 JMS TYPE /I SPACE
930 1256 1096 TAO UTEMPl
531 1257 4903 JMS I PPRINT /TYPE OUT BAD data
932 1260 4129 JMS CRUF
533 1261 7604 UAS
534 1262 7004 RAt
535 1263 7700 SMA CUA /HAUT ON ERROR}
936 1264 7402 ERRTYO, hut /YES
937 1265 5634 JMP 1 TYDERR
938
939 1266 1267 PGDBD2, ,*1
940 1267 0717 0717 /GiO
941 1270 1704 1704 /OiD
942 1271 4002 4002 /SP,B
543 1272 0104 0104 /AiD
944 1273 0000 0 /end
949 /••8N«« STATUS 1ERRORi TyO
546 1274 1279 TYDMESi ,*1
947 1279 5292 5292
948 1276 0216 0216
949 1277 5292 5292
99^ 1300 4023 4023
991 1301 2401 2401
992 1302 2425 2429
993 1303 2340 2340
994 1304 0922 0922
595 1305 2217 2217
996 1306 2254 2254
997 1307 4024 4024
598 1310 3104 3104
999 1311 4000 4000
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1377 1400
1400 *1400

/TEST ALL TYE iNSTPUCTloNSi ALL SHOUlO SET TEST FLOP EXCEPT TYF n

1400 7300 T0007» CLA CLL
1401 1053 tad K7400
1402 3054 OCA LCNTR /SET yP LOOP COUNTER
1403 1074 TAD TYF
1404 3045 OCA INOW /SET UP instruction to be EXECUTED
1405 4174 L0007* CTFF /CLEAR THE TEST FLOP
1406 1045 TAD INOW
1407 0051 AND K0377
1410 3073 DCA TSTNOW
1411 1045 TAD INOM
1412 4504 JMS I PINTER /EXECUTE THE TYF
1413 7604 LAS
1414 7710 SPA CLA /LOOP?
1415 5205 JMP L0007 /YES
1416 1073 TAD TSTNOW
1417 7041 CIA
1420 1070 TAD ONOW
1421 7650 SNA CLA /A00RE8SIN8 CURRENT OUTPUT?
1422 5230 JMP 1*6 /YES
1423 1244 TAD PM7A
1424 3044 OCA HEADER
1425 6173 STFF /TEST FLOP sett
1426 4505 JMS I TSTFLP /NO. ERRROR
1427 5235 JMP .*6 /YES, 'OK
1430 1266 TAD PM7B
1431 3044 OCA HEADER
1432 6173 STFF /TEST flop set?
1433 7410 SKP /NO
1434 4505 JMS I TSTFLP /YES, ERROR
1435 7604 LAS
1436 7710 SPA CLA /LOOP?
1437 5205 JMP L0007 /YES
1440 2045 IS2 INOW /INCREMENT TO NEXT INSTRUCTION
1441 2054 isz LCNTR /DONE'ALL INSTRUCTIONS?
1442 5205 JMP L0007 /NO
1443 5777* JMP T0006
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599 TEST PLOP NOT set By TYF
ten 1444 1445 PM7A, .*1
601 1445 5252 5252
60^ 1446 0214 0214
603 1447 5252 5252
604 1450 4024 4024
605 1451 0523 0523
606 1452 2440 2440
607 1453 0614 0614
608 1454 1720 1720
609 1455 4016 4016
610 1456 1724 1724
611 1457 4023 4023
612 1460 0524 0524
613 1461 4002 4002
6l4 1462 3140 3140
615 1463 2431 2431
616 1464 0640 0640
617 1465 0000 0
618
41? TEST PLOP SET By tyf
620 1466 1467 PH7b, .*1
621 1467 5252 5252
622 1470 0231 0231
623 1471 5252 5252
62§ 1472 4024 4024
625 1473 0523 0523
626 1474 2440 2440
627 1475 0614 0614
628 1476 1720 1720
629 1477 4023 4023
630 1500 0524 0524
63i 1501 4002 4002
632 1502 3140 3140
633 1503 2431 2431
634 1504 0640 0640
635 1505 0000 0
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636

637
638
63y

648
641
64i2

643
644
646
646
647
648
64»
658
65l
65ii

653
654
655
656
657
658
659
668
661
66Z
663
664
665
666
667
668
669
678
671
672
673
675
675
676
677
678
67?
668
661
662
663
664
685
686
687
688

PALie V141 24-JUN.7B 17185 PAGE 16

/ONLY SYF "N" SHOULD CLEAR OUTPUT "N" IP "N" IS A TIMER,

/TAPE 2
1577 1600

1600 *1600
/TEST SYP 0 TO 377 (EXCEPT "N" AND 377) TO NOT AFFECT OUTPUT "N"
/SYP "N" AND SYP 377 SHoULO CLEAR OUTPUT "N" IF "N" IS A TIMER,
/ONLY SYP "N" should CLEAR OUTPUT "N" IF "N" IS A MEMORY

1688 7300 T0008I CLA CLL
1681 1053 TAD K7400
1602 3054 DCA LCNTR
1603 1076 TAO SYP
1604 3045 DCA INOW
1685 4174 L080e, CTFF
1686 1070 TAO ONOW
1607 1075 TAO tyn
1618 4^04 JMS I PINTER
1611 6173 STFF
1612 7510 SKP
1613 5224 UMP .*11
1614 1070 TAO ONOW
1615 1077 TAO SYN
1616 4504 JMS I PINTER
1617 1070 TAO ONOW.
1628 1075 TAO TYN
1621 4504 JMS I PINTER
1622 6173 STFF
1623 5217 JMP t

1624 1045 TAO INOW
1625 4504 JMS I PINTER
1626 4777' JMS D120MS
1627 7604 LAS
1630 7710 SPA CLA
1631 5205 JMP L0006
1632 4174 CTFP
1633 1070 TAO ONOW
1634 1074 TAD TYF
1635 4584 JMS I PINTER
1636 1045 TAD INOW
1637 0051 AND K0377
1648 7041 CIA
1641 1070 TAD ONOW
1642 7650 SNA CLA
1643 5263 JMP outclr
1644 1045 TAO INOW
1645 0051 AND K0377
1646 7041 CIA
1647 1051 TAD K0377
1650 7640 S2A CLA
1651 5255 JMP OUTSET
1652 i441 TAO I BPNTR
1653 7700 SMA CLA
1654 5263 JMP OUTCLR

/set up LOOP COUNTER

/SET UP instruction to BE EXECUTED
/CLEAR TEST PLOP

/execute TYN N

/IS OUTPUT "N" 0N»
/ NO
/YES

/SET OUTPUT "N"
/WAIT
/FOR
/OUTPUT
/TO TURN
/ON

/TURN OFF OUTPUT "Y"
/delay 128 MS

/LOOP?
/YES
/CLEAR TEST FLOP

/execute TYF "N”

/CURRENT OUTPUT?
/YES

/OUTPUT 3777
/NO
/YES
/RtM,?
/NO
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689
690 1655 1367
691 1656 3044
692 1657 6173
693 1660 7410
694 1661 4314
695 1662 5267
696 1663 1341
697 1664 3044
698 1665 6173
699 1666 4314
700 1667 7604
70i 1670 7710
702 1671 5005
703 1672 2045
704 1673 2054
705 1674 5205
706
707
708 1675 2070
709 1676 2041
710 1677 2040

1700 5776'
7l2
713
714
715 1701 1047
718 1702 3041

1703 1061
7l8 1704 3040
719 1705 1441
720 1706 7710
72i 1707 5775'
722 1710 2041
723 1711 2040
724 1712 5305
725 1713 5774'

24-JUN-70 17105 PACE 17

OUTSET, TAD PHSA
OCA HEADER
sTrr
SKP
JHS CRR8
UHP 10008*3

OUTCLR, tad PH8B
OCA HEADER
STFF
JM8 ERR8
LAS
SPA CLA
JMP L0008

I0008> 1S0 INOH
182 LCNTR
JMP llBBB

/TEST FLOP SET7
/NO. OK
/YES# ERROR

/TEST flop set?
/no, ERROR
/YES# OK
/LOOP?
/YES
/increment instruction to be EXECUtEO
/DONE ALL INSTRUCTIONS?
/NO

/program Comes here to increment to next output address
INCAOQ, |S2 onoh /increment output address

182 8PMTR /increment STAtUS HORD POINTER
IS2 BCNTR /done ALL OUTPUTS
JMP TSTLUP /NO

/after TEStiNO all outputs# CHECK TO SEE
/IF the retentive memory power tests Should be run

TAD Ke020 /SIT UP
OCA BPNTR /SCAN POINTER
TAD M0820
OCA BCNTR /AND COUNTER
TAO I BPNTR /GET output status
SPA CLA /RiM,?
JMP T0010 /YES
IS2 BPNTR /NO
IS8 BCNTR
JMP #8 /TRY NEXT output
JMP 1001144 /NO R.M.'S CONNECTTED
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726
727
728
72V
730
731
732
733
734
735
736
737
738
739
740
741
742
743

746
747'

748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775

1714 0000
1715 7604
1716 7006
1717 7710
1720 5334
1721 4125
1722 1356
1723 4502
1724 1070
1725 4503
1726 1044
1727 4502
1730 1045
1731 0051
1732 4503
1733 4125
1734 7604
1735 7004
1736 7700
1737 7402
1740 5714

1741 1742
1742 4016
1743 1724
1744 4024
1745 2522
1746 1605
1747 0440
1750 1706
1751 0640
1752 0231
1753 4023
1754 3106
1755 4000

1756 1757
1757 5252
1760 0302
1761 5252
1762 4017
1763 2524
1764 2025
1765 2440
1766 0000
1767 1744

24-JUN-70 17105 PAPE 18

/SUBROUTINE TO HANDLE ClEAR OUTPUT CROSSTALK ERRORS

ERRS, 0

LAS
RTL
SPA CLA /TYPE OUT ERRORS?
JNP £0006-3 /NO
jMs cRlf /yes
TAO PM8C
JMS I PMESAO /TYPE OuT ERROR CODE AND "OuTPuT"
TAO ONOW
JMS 1 PPRINT /type OUTPUT NUMBER
TAD HEADER
JMS I PMESAC /TYPE REST OF MESSAGE
TAO INOW
AND K0377
JMS I PPRINT /TYPE OUT OTHER NUMBER
JMS CRLF
LAS
RAL
SMA CLA /halt ON ERROR?

£00081 HLt /yes
JMP I ERR8

/NOT TURNED OPE BY SYP
PM88, ,*t

4016
1724
4024
2522
1605
0440
1706
0640
0231
4023
3106
4000

/**CB»* OUTPUT
PM8C, ,*t

5252
0302
5252
4017
2524
2025
2440
0

PM8A, PM8B*3
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776
777 1774 2260
778 1775 2000
77V 1776 0410
780 1777 2557

2000 •2000
781 /NOW To GET TO THE TESTS WHICH ARC PARTICULAR TO
782 /the retentive memories • t

783 /

78i /FIRST , ALL retentive MEMORIES WILL BE SET TO 0
785 /then THE OPERATOR WILL power down The pop«14
786 /THEN HE will power it SACK UP AGAIN
787
788 2000 7200 T0010» CLA
78V 2001 1261 TAO PM10
790 2002 3044 OCA HEADER
791 2003 4777' JMS CLROUT /CLEAR ALL OUTPUTS
792 2004 4125 JMS CRLF
793 2005 1776' TAO PMES3
794 2006 4502 JMS I PMESAC /TYPE OUT POWER DOWN MESSAGE
795 2007 4125 JMS CRLF
796 2010 6175 SCRF /WAIT FOR PDp-14 POWER DOWN
797 2011 7412 SKP HLT
798 2012 5210 JMP • ”2
79V 2013 4107 JMS EXTERN /PUT THE 14 IN EXTERNAL MODE WHEN POWER RETURNS
880 2014 1472 TAO I SLOT
88i 2015 3070 OCA ONOW
802 2016 1047 TAD K0020
803 2017 3041 OCA BPNTR
804 2020 1061 TAD M0020
805 2021 3040 OCA 0CNTR
806 2022 7300 L0010I CLA CLL
807 2023 1441 TAD I BPNTR
808 2024 7700 SMA CLA /retentive MEMORYl
80§ 2025 5234 JMP 10010 /NO
810 2026 4174 CTFF /clear test flop
eii 2027 1070 TAD ONOW
8l2 2030 1074 TAD TYF
ei3 2031 4504 JMS I PINTER /EXCUTE A TYF N
8l4 2032 6173 STFF /TEST FLOP set?
815 2033 4241 JMS ERR10 /NO, ERROR
816 2034 2070 I0010I ISZ ONOW /INCREMENT OUTPUT ADDRESS
8l7 2035 2041 isz BPNTR /INCREMENT STATUS WORD POINTER
818 2036 2040 ISZ BCNTR /increment counter
8l9 2037 5222 JMP L0010 /NOT DONE
820 2040 5775' JMP T0011
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821 2041 0000 ERR10I 0

822 2042 7604 LAS
azi 2043 7006 rtl
824 2044 7710 SPA CLA /TYPE OUT ERRORS?
825 2045 5254 JMP E0010-3 /NO
826 2046 4125 JMS CRLP
827 2047 1044 TAD HEADER
828 2050 4502 JMS 1 PMCSAC /TYPE OUT ERROR
829 2051 1070 TAO ONOM
830 2052 4503 JMS I PPRINT /TYPE OUT ADDRESS
831 2053 4125 JMS CRLF
832 2054 7604 LAS
836 2055 7004 ral
834 2056 7700 SMA CLA /halt ON ERROR?
835 2057 7402 E0010I HLT /YES
836 2060 5641 JMP I ERR10
837
838 2061 2062 PM10I .*1
839 2062 5252 5252 /*••
840 2063 0306 0306 /C»F
841 2064 5252 5252 /•••
84^ 2065 4032 4032 /SP.i
843 2066 0522 0522 /EiR
844 2067 1740 1740 /O.SP
845 2070 1417 1417 /Li0
846 2071 2324 2324 /SiT
847 2072 4011 4011 /SP.l
848 2073 1640 1640 /N.SP
849 2074 2017 2017 /PiO
850 2075 2705 2705 /WiE
851 2076 2240 2240 /R»SP
852 2077 2310 2310 /SiH
853 2100 2524 2524 /UiT
854 2101 5504 5504 /"»0
855 2102 1727 1727 /OiW
856 2103 1640 1640 /N#SP
857 2104 0231 0231 /BiY
858 2105 4022 4022 /SP,R
859 2106 1$40 1540 /M»SP
880 2107 0000 0 ZENO
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861 2175 2200
862 2176 2314
863 2177 0422

2200 •2200
864 /NOrt All retentive MEMORIES WILL BE SET TO 1

865 /THEN THE OPERATOR WILU power DOWN the POP-14
866 /THEN HE WILk POWER IT back up again
867
868 2200 7200 T0011I CLA
86V 2201 1266 TAD PMll
870 2202 3044 OCA HEADER
871 2203 1472 TAD I SLOT /set up, LOCATIONS
872 2204 3070 OCA ONOW
873 2205 1047 TAD K0020 /TO enable setting
874 2206 3041 OCA BPNTR
875 2207 1061 tad M0020 /or ALL R.Mi'S
676 2210 3040 OCA BCNTR
877 2211 7300 L0011A| CLA CU
878 2212 1441 TAD 1 BPNTR
87? 2213 7700 SHA CLA /RETENTIVE MEMORY?
680 2214 5220 JMP t*4 /NO
881 2215 1070 TAO ONOW
662 2216 1077 TAD SYN
883 2217 4504 JMS I PINTER /execute a SYN "N"
684 2220 2070 ISZ ONOW
865 2221 2041 ISZ BPNTR
886 2222 2040 ISZ BCNTR /TURNED ON ALL R.M.'S
887 2223 5211 JMP L0011A /NO
888 2224 4125 JMS CRLF
68V 2225 1314 tad PMES3
690 2226 4502 JMS I PMESAC /TYPE OUT POWER DOWN MESSAGE
891 2227 4125 JMS CRLF
692 2230 6175 SCRP /WAIT FOR POP-14 POWER DOWN
893 2231 7412 SKP HLT
894 2232 5230 JMP i"?
695 2233 4107 JMS EXTERN
896 2234 1472 TAO I SLOT
897 2235 3070 OCA ONOW
896 2236 1047 TAO K0020
89V 2237 3041 OCA BPNtR
980 2240 1061 TAO M0020
90l 2241 3040 OCA BCNTR
902 2242 7300 L0011B| CLA CLL
903 2243 1441 TAD I BPNTR
904 2244 7700 SMa CLA /RETENTIVE MEMORY?
905 2245 5254 JMP 10011 /NO
906 2246 4174 CTFF /CLEAR TEST FLOP
907 2247 1070 TAO ONOW
908 2250 1075 TAO TYN
909 2251 4504 JMS 1 PINTER /EXECUTE A TyP N

910 2252 6173 STFF /TEST FLOP set?
9li 2253 4777' JMS ERR10 /NO, ERROR
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912
913
914
915
916
917
918
919
920
921
92Z
923 2265 0207 K0207i 207
924 2266 2267 PMll, • *1
925 2267 5252 5252
926 2270 0307 0307
927 2271 5252 5252
928 2272 4017 4017
929 2273 1605 1605
930 2274 4014 4014
931 2275 1723 1723
932 2276 2440 2440
933 2277 1116 1116
934 2300 4020 4020
935 2301 1727 1727
936 2302 0522 0522
937 2303 4023 4023
938 2304 1025 1025
939 2305 2455 2455
940 2306 0417 0417
941 2307 2h6 2716
942 2310 4002 4002
943 2311 3140 3140
944 2312 2215 2215
945 2313 4000 4000
946

PACE 22

/increment output address
/increment status word pointer
/increment counter
/no done

/rinc bell

/•»•
/Ci6
/»,*
/SP,0
/NiE
/SP,L
/OiS
/TiSP
/I«N
/SP,P
/OiW
/EiR
/SP.S
/HiU
/Ti-
/0«0
/HiN
/SP.B
/TiSP
/R»M
/SP.END

VlAl 24-JUN-70 17105

2254 2070 I0011» ISi ONOW

2255 2041 ISZ BPNTR
2256 2040 isz BCNTR
2257 5242 , JMP L0011B

/program has completed
2260 7200 CLA
2261 1265 TAD K0207
2262 4ii7 JMS TYPE
2263 7402 HLT
2264 5776' JMP STRTST
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947 2314 2319 PMCS3i ,*1
94 a 2319 2017 2017 /PiO
949 2316 2709 2709 /MiC
990 2317 2299 2299 /R.-
991 2320 0417 0417 /DiO
992 2321 2716 2^6 /MiN
993 2322 4024 4024 /SP.T
994 2323 1009 1009 /HiE
995 2324 4020 4020 /SP,P
996 2329 0420 0420 /Dip
997 2326 9961 9961 /"il
99 a 2327 6494 6494 /4,,
999 2330 4024 4024 /SP,T
960 2331 1009 1009 /HiE
961 2332 1640 1640 /NiSP
962 2333 2017 2017 /PiO
963 2334 2709 2709 /WiE
964 2339 2240 2240 /RiSP
969 2336 1124 1124 /IiT
966 2337 4029 4029 /SP.U
967 2340 2040 2040 /PiSP
968 2341 0107 0107 /AiG
96V 2342 0111 0111 /All
970 2343 1694 1694 /Nil
971 2344 4004 4004 /SPiO
972 2349 0920 0920 /EiP
973 2346 2209 2209 /RiE
974 2347 2323 2323 /SiS
975 2390 4020 4020 /8P,P
976 2391 0420 0420 /OiP
977 2392 9970 5970 /“I 8
97d 2393 4003 4003 /SPiC
979 2394 1716 1716 /OiN
960 2399 2m 2411 /Til
981 2396 1629 1625 /NiU
96^ 2397 0900 0900 /EiENO
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983
984 2376 0400
989 2377 2041

2400 • 2400
986 /interrupt the POP-14 and execute 1 INSTRUCTION (IN AC)

987
986 2400 0000 INTER! 0

989 2401 6165 HEX /interrupt and execute
99^ 2402 4203 JMS • *1
99i 2403 0000 0
992 2404 6175 SCrF
993 2409 5222 JMP NORUN
994 2406 6161 sior
999 2407 7410 SKP
996 2410 5220 JMP EXITl
997 2411 2^03 IS2 1NTER*3
998 2412 5204 JMP INTER*«
999 2413 4125 JMS CRLP

1000 2414 1225 TAO PHUNG
1001 2419 4502 JMS 1 PMESAG
1002 2416 4125 JMS CRLF
1003 2417 7402 INSTER, HLT
1004 2420 7200 EXlTli CUA
i005 2421 5600 JMP I INTER
1006 2422 4125 NORUNi JMS CRLP
1007 2423 1234 TAO PNORUN
1008 2424 5215 JMP IN8TER-2
i009
1010 /PDP>14 HUNG
10li 2429 2426 PHUN6# .!
10l2 2426 2S04 2004
1013 2427 2099 2059
1014 2430 6164 6164
10l9 2431 4010 4010
1016 2432 2916 2916
1017
1018
1019

2433 0700 0700

/POP-14 STOPPED
1020 2434 2439 PNORUNi 1*1
102i 2439 2004 2004
1022 2436 2055 2055
1023 2437 6164 6164
1024 2440 4023 4023
1029 2441 2417 2417
1026 2442 2020 2020
1027 2443 0504 0904
1028 2444 0000 0



17109 PAOe 29/ABE-U PAl.10 VMl 24-JUN-70

1029
1030
i03i
1032
1033 2449 0000
1034 2446 3304
1039 2447 1704
1034 2490 0306
1037 2451 7450
1038 2452 5649
1039 2453 7112
1040 2454 7012
1041 2459 7012
i042 2496 3043
1043 2497 1043
1044 2460 1311
104$ 2461 7710
1046 2462 1307
1047 2463 l3l0
1048 2464 1043
1049 2469 4117
1090 2466 1704
1091 2467 0309
1092 2470 7450
1093 2471 9645
i094 2472 3043
1095 2473 1043
1096 2474 l3ll
1097 2479 7710
1098 2476 i307
1099 2477 1310
1060 2900 1?73
i04£ 2901 4117
1062 2902 2304
1063 2903 9247
1064 2904 0000
1069 2909 0077
1066 2906 7700
1067 2907 0100
£068 2910 0200
1069 2911 7740
1070
1071
1072
1073 2512 0000
1074 2513 3334
1075 2914 1336
1076 2919 3335
1077 2916 1334
1078 2917 7104
1079 2920 7004
1080 2921 7006
1081 2522 3334
1082 2523 1334
1083 2524 0135

/message print subroutine
/EN tER with message ADDRESS IN AC

MESAGi 0

OCA MPNTR
tad I MPNTR
AND K7700
SNA
JMP I MESAG
RTR CLL
RTR
RTR
OCA CHAR
TAD CHAR
TAD M0040
SPA CLA
TAD K0100
TAD K0200
TAD CHAR
JMS TYPE
TAD I MPNTR
AND K0077
SNA
JMP I MESAG
OCA CHAR
TAD CHAR
TAD M0040
SPA CLA
TAD K0100
TAD K0200
TAD CHAR
JMS TYPE
ISE MPNTR
JMP MESAG42

MPNTRi 0

l<0077i 77
K7700I 7700
K0100I 100
K0200I 200
M0040I -40

/TYPE OUT THE CONTENTS 07 THE AC IN OCTAL

PRiNTi 0

DCA NUMBER
TAD M0004
OCA PCNTR
TAD number
RAL CLL
RAL
RTL
OCA number
TAD NUMBER
AND K0007
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108^ 2525 1136 TAO K0260
1085 2526 4117 JMS TYPE
1086 2527 1334 TAO NUMBER
1087 2530 2335 IS2 PCNTR
1088 2531 5320 JMP i"ll
1089 2532 7200 CLA
1090 2533 5n2 JMP I PRINT
1091 2534 0000 NUMBERi 0
1092 2535 0000 PCNTRi 0
1093 2536 7774 M0004( xA
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1094
1099
Ieio^

/test flop error routine

1097 2937 0000 FUPERRi 0

1098 2540 7604 UAS
1099 2541 7006 RTU
il00 2542 7710 SPA CLA /TYPE OUT ERRORS
ll0i 2543 5352 JMP EFLOP'3 /NO
1102 2544 4125 JMS CRLF /YES
110i 2545 1044 TAO HEADER
il04 2946 4902 JMS I PMESAG /TYPE OUT HEADER
1105 2547 1073 TAO TSTNOW
1106 2550 4903 JMS I PPRINT /TYPE OUT INSTRUCTION ADDRESS
1107 2551 4125 JMS CRLF
1108 2592 7604 LAS
1109 2553 7004 ral
ill? 2554 7700 SMA CLA /halt on ERROR?
1111 2555 7402 EFLOPi HLT /YES
ill2 2556 5737 JMP I flperr
1113
ill!
1119 /dclat SUBROUTINES
1116
111? 2557 0000 D120MS, 0 /120 MS (ACTUALLY 128|8MS)
1118 2560 7300 CLA CLL
1119 2561 1097 TAD M0007
1100 2562 3010 OCA 10
Iisi 2563 3011 OCA 11
ii22 2564 2011 I9Z li
1123 2565 5364 JMP • “1
112! 2966 2010 ISZ 10
il29 2597 5364 JMP ,.3
ii23 2970 5?57 JMP 1 D120MS
il27
il2§ 2571 0000 O10HS* 0 /10 MS
il2? 2972 7300 CLA CLL
ii30 2973 1092 TAD K4292
1131 2574 3010 DCA 10
1132 2575 2010 ISZ 10
1133 2976 9379 JMP •i
ii34 2577 9771 JMP 1 O10MS
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1135 ' V '

1136 2600 *2600
1137 /OQUBLC PRECISION unsigned DECIMAL TYPEOUT SUBROUTINE
1138
1139 2600 0000 UDPRNTi 0
1140 2601 7300 CLA CLL
1141 2602 1600 TAD I UOPRNT
114Z 2603 3263 OCA U06ET
ii43 2604 1663 TAD I UOSET
1144 2605 3255 OCA UDHIQH
1145 2606 2263 ISZ UOCET
1146 2607 1663 TAD I UOOET
1147 2610 3256 DCA UOLOW
1148 2611 i252 TAD UOLOOP
1149 2612 3254 OCA UDCNT
1150 2613 1253 TAD UDAOOR
1151 2614 3264 OCA UDPTR
1152 2615 2200 ISZ UOPRNT
1153 2616 1664 UDARNO, TAD 1 UDPTR
1154 2617 2264 ISZ UDPTR
1155 2620 3257 OCA U0HSU3
1156 2621 1664 TAD I UDPTR
1157 2622 2264 ISZ UDPTR
1156 2623 3260 OCA UOLSUB
1159 2624 7100 UOOO. CLL
1160 2625 1260 TAD UDLSUB
1161 2626 1256 TAD UOLOW
1162 2627 3262 DCA udteml
1163 2630 7004 RAL
1164 2631 1257 TAD UOHSUB
1165 2632 i255 TAD UOHIGH
1166 2633 7420 SNL
1167 2634 5242 JMP UOOUT
1168 2635 2261 ISZ UOBOX
1169 2636 3255 OCA UOHIGH
1170 2637 1262 TAD uoteml
1171 2640 3256 OCA UOLOW
1172 2641 5224 JMP UOOO
1173 2642 7200 UOOUTi CLA
1174 2643 1261 TAD UOBOX
1175 2644 1136 TAD K0260
1176 2645 4ll7 JMS TYPE •

1177 2646 3261 DCA UOBOX
1178 2647 2254 ISZ UDCNT
1179 2650 5216 JMP UDARNO
1180 2651 5600 JMP 1 UOPRNT
iiai 2652 7770 UOLOOPi ^10
1182 2653 2665 UOADORi UDCONl

'V
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1163 2664 0000 UOCNTi 0

1184 2696 6000 udhigh, 0
116$ 2666 0000 UDUOWi 0

1186 2667 0000 UDHSU81 0

1187 2660 0000 UOLSUB, 0
1168 2661 0000 UOBOXi 0
118y 2662 0000 UOTEMUi 0

1190 2663 0000 UOGETi 0

1191 2664 0000 UOPTRi 0

1192 2666 3166 UDCONli 3166
1193 2666 4600 4600
1193 2667 7413 7413
ll95 2670 6700 6700
1196 2671 7747 7747
1197 2672 4640 4940
1198 2673 7779 7779
1199 2674 4360 4360
1200 2679 7777 7777
1201 2676 6030 6030
1202 2677 7777 7777
1203 2700 7634 7634
1204 2701 7777 7777
1206 2702 7^66 7766
1206 2703 7777 7777
1207 2704 7777 7777
1208
1209
1210 2709 2706 PMCS2I .*1
1211 2706 1104 1104 /!iO
1212 2707 0616 0916 /EiN
1213 2710 2411 2411 /til
1214 2711 0631 0631 /PiY
l2lS 2712 4024 4024 /SPiT
1218 2713 1009 1009 /HiE
1217 2714 4010 4010 /9P,H
1218 2719 0122 0122 /AiR
1219 2716 0427 0427 /OiW
1220 2717 0122 0122 /AiR
1221 2720 0940 0940 /EiSP
1222 2721 0123 0123 /AiS
1223 2722 2|17 2317 /SiO
1224 2723 0311 0311 /Cil
1226 2724 0124 0124 /AiT
1226 2729 0604 0504 /EiD
1227 2726 4027 4027 /SPiH
1228 2727 1124 1124 /liT
1229 2730 1040 1040 /HiSP
1230 2731 0901 0601 /EiA
1231 2732 0310 0310 /CiH
1232 2733 4001 4001 /SP,A
1233 2734 0404 0404 /OiO
1234 2739 2209 2209 /RiE
1235 2736 2323 2323 /Si9
1236 2737 4002 4002 /SP,B
1237 2740 3140 3140 /YiSP
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123S 2741 2431 2431 /T.Y
1239 2742 2011 2011 /Pil
1240 2743 1607 1607 /NiC
i24i 2744 7200 7200 /liEND
1242 2745 2746 PMeS2A, • *1
1243 2746 2440 2440 /TiSP
1244 2747 0617 0617 /FiO
1245 2750 2240 2240 /RiSP
1246 2751 2411 2411 /Til
1247 2752 1505 1505 /MiE
124B 2753 2254 2254 /Rif
1249 2754 4015 4015 /SPiM
1250 2755 4006 4006 /sp.r
1251 2756 1722 1722 /OiR
1252 2757 4022 4022 /SPiR
1253 2760 0524 0524 /EiT
1254 2761 0516 0516 /CiN
1255 2762 2411 2411 /Til
1256 2763 2605 2605 /ViE
1257 2764 4015 4015 /8PiM
1258 2765 0515 0515 /EiM
1259 2766 1722 1722 /OiR
1260 2767 3154 3154 /Yii
1261 2770 4001 4001 /SPiA
1262 2771 1414 /III.
1263 2772 4005 4005 /SPiE
1264 2773 1423 1423 /LfS
1265 2774 0540 0540 /EiSP
1266 2775 0515 0515 /EiM
126? 2776 2024 2024 /PiT
1268
1269
127B

2777 3100

s

3100 /YiENO
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0000 00000000 00000000 00000000 00000000 llllllll llllllll llllllll llllllll
0100 11111111 llllllll llllllll llllllll llllllll 00000000 00000000 00001111

0200 11111111 llllllll llllllll llllllll llllllll llllllll llllllll 11100000
0300 01111111 llllllll llllllll llllllll 11100000 00000000 00000000 00000111

0400 11111111 llllllll llllllll 11111110 00000000 00000000 00000000 00000000
0900 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000111

0600 11111111 llllllll llllllll llllllll llllllll llllllll llllllll llllllll
0700 llllllll llllllll llllllll llllllll llllllll llllllll 11100000 00000111

1000 11111111 lUll^ll llllllll llllllll llllllll llllllll llllllll llllllll
1100 llllllll 10000000 00000000 00000000 00000000 00000000 00000000 00000001

1200 llllllll llllllll llllllll llllllll llllllll llllllll llllllll llllllll
1300 llllllll 11000000 00000000 00000000 00000000 00000000 00000000 00000001

1400 llllllll llllllll llllllll llllllll llllllll llllllll llllllll llllllll
1500 11111100 00000000 00000000 00000000 00000000 00000000 00000000 00000001

1600 llllllll llllllll llllllll llllllll llllllll llllllll llllllll llllllll
1700 llllllll llllllll llllllll llllllll llllllll llllllll llllllll 00001111

2000 llllllll llllllll llllllll llllllll llllllll llllllll llllllll llllllll
2100 llllllll 00000000 00000000 00000000 00000000 00000000 00000000 00000111

2200 llllllll llllllll llllllll llllllll llllllll llllllll llllllll llllllll
2300 llllllll llllllll llllllll llllllll llllllll iiiiiiii 00000000 00000011

2400 llllllll llllllll llllllll llllllll llllllll llllllll llllllll llllllll
2900 llllllll llllllll llllllll llllllll iiiiiiii llllllll llllllll iiiiiiii

2600 llllllll llllllll llllllll llllllll llllllll llllllll llllllll llllllll
2700 llllllll llllllll llllllll llllllll' llllllll llllllll llllllll llllllll

seea
3100

3200
3300

3400
3900

3600
3700
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4000
4100

4200
4300

4400
4500

4600
4700

5000
5100

5200
5300

5400
5300

5600
5700

6000
6100

6200
6300

6400
6500

6600
6700

7000
7100

7200
7300

7400
7500

7600
7700
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ABXTST 0200 L0007 1409 PPRINI 0103 UDTCML 2662
BCNTR 0040 L0008 1609 print 2512
BPNtR 0041 L0010 2022 QUBSl 0203
CHAR 0043 L0011A 2211 QUES2 0234
CIOF 6167 U001 ia 2242 QUeSN 0249
CLROUT 0422 LONTR 0094 rotr 6176
CNTR 0042 LOEX 6164 SCRF 6179
COTr 6172 LOIN 6162 SIOF 6161
CRLF 0123 ltemp 0059 SLOT 0072
CTFF 4174 LTEMPl 0096 sotf 6171
O10MS 2571 H0004 2936 STFF 6173
D120HS 2537 M0007 0057 STRTST 0400
E0004 0667 M0017 0060 syr 0076
£0008 1737 H0020 0061 SYN 0077
£0010 2057 M0040 2911 T0003 0416
EFUOP 2555 M0300 0062 T0004 0600
£RR10 2041 M0311 0063 T0005 1000
ERRS 1714 M0315 0064 T0006 1200
ERRTYD 1264 M0317 0065 T0007 1400
EXITl 2420 H0321 0066 T0006 1600
EXTERN 0107 M0324 0067 T0010 2000
flperr 2537 HESAC 2445 T0011 2200
CETCHR 0137 MPNTR 2904 TIMCON 0762
header 0044 NORUN 2422 TIME 0646
10008 1672 NUMBER 2534 TIMEIT 0745
10010 2034 ONQM 0070 tstflp 0105
10011 2254 OUTCLR 1663 TSTLUP 0410
ILEX 6l65 OUTSEt 1655 TSTNOW 0073
INCAOO 1675 PCNTR 2935 tsttyd 1203
INOW 0045 PGOB02 1266 TYO 0101
INSTER 2417 PHUNG 2425 TYOERR 1234
inter 2400 PINTER 0104 tydlup 1205
JFF 0100 PM10 2061 TYDME9 1274
K0007 0l35 PMll 2266 TYOTST 0106
K0017 0046 PM4A 0675 TYF 0074
K0020 0047 PM4B 0702 TYN 0075
K0077 2505 PM4C 0714 TYPE 0117
K0100 2507 PM4D 0724 UDAOOR 2653
K0200 PM5A 1047 UDARNO 2616
k0207 2^65 PM5B 1071 UDBOX 2661
K0212 0134 PM7A 1444 UOCNT 2694
K0215 0133 PM7B 1466 UOCONl 2665
K02A0 0050 PM 8 A 1767 UOOO 2624
K0260 0136 PM0B 1741 udget 2663
X0377 0051 PM 8 C 1756 UDHIGH 2695
K0A00 0674 PMESl 0324 UOHSUB 2697
K0600 0116 PMES2 2705 UDLOOP 2692
K4252 0052 PMES2A 2745 UDLOW 2696
K7400 0053 PMES3 2314 uolsub 2660
K7700 2506 PMESAC 0102 UOOUT 2642
L0004 0613 PNORUN 2434 udprnt 2600
L0005 1005 PNTR 0071 UDPTR 2664
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errors OETECTtDl 0

LINKS CENERATEDI 22

RUN'-TIMEI 10 SECONDS

3K CORE USED



ABXTST 126#
BCNTR 27# 237 710 718 723
BPNTR 26# 235 238 666 709

899 903 913
CHAR 30# 11? 114 118 175
Cl OF 16#
CLROUT 241 254# 266 791
CNTR 29# 160 181
COTF 18 #

CRUF 98# 103 128 133 156
532 734 744 792 795

ctff 20# 243 282 407 568
O10MS 1128# 1134
O120HS 242 313 666 1117# 1126
E0004 322 332#
£0008 733 748#
£0010 825 835#
EFUOP 1101 iiii#
ERR10 815 621# 836 911
ERRS 694 699 72?« 74?
errtyd 516 536#
EXITI 996 1004#
extern 76# 82 231 799 395
FLPERR 71 1097# 1112
getchr 109# 117 131 169
header 31# 422 427 583 988
10008 695 703#
10010 809 816#
10011 725 905 912#
ILEX 15# 989
INCAOD 240 708#
INOH 32# 259 260 262 406

INSTER
674 680 703 741

1003# 1008
inter 70 988# 997 998 1009
JFF 65# 121
K0007 106# 1083
K00i7 34# 165 297
K0020 35# 161 234 719 602
K0B77 1051 1065#
K0i00 1046 1058 1067#
K0i00 1047 1059 1068#
K0207 918 923#
K0212 101 105#
K02i5 99 104#
K0240 36# 167 528
K0260 107# 1084 1175
K0377 37# 409 570 675 681
K0400 307 337#
K0800 80 83#
K4252 38# 1130
K7400 39# 256 403 564 645
K7700 1036 1066#

805 818 876 886 901 914
716 719 722 80S 807 817 874

1042 1043 1048 1054 1055 1060

163 183 289 303 323 328 517
826 831 888 891 999 1002 1006
649 670 810 906

691 697 739 790 827 870 1103

408 411 434 567 56? 572 595

873 898

683 742

878

522
1102

648



L2224 286# 316 318
1,2225 407# 415 433 436
L0227 568# 576 594 597
1.2208 649# 669 702 705
L0010 806# 819
t001lA 877# 887
L2211B 902# 915
LCNTR 41# 257 264 404 435 565
ldex 14#
LOIN 13#
ltemp 42# 497 502 526
ltempi 43# 499 500 532
h2224 1075 1093#
M0227 45# 1119
M2017 46# 283
M2222 47# 159 236 717 804 875
M2242 1044 1056 1069#
M2302 48# 135
M2311 49# 139
H0315 52# 176
M0317 51# 143
M2321 52# 147
M0324 53# 151 172
MESAC 68 1233# 1238 1053 1263
MPNTR 1034 1235 1050 1062 1264#
norun 993 1206#
number 1074 1077 1081 1082 1286 1291#
ONOW 54# 233 276 292 312 326

656 659 671 677 708 737
907 912

OUTCLR 679 688 696#
OUTSET 685 690#
PCNTR 1276 1087 1092#
PGOBD2 523 539#
PHUNG 1220 1011#
PINTER 70# 81 122 261 278 312

665 673 813 883 929
PM12 789 838#
PMH 869 924#
PH4A 290 338#
PM4B 294 344#
PM4C 301 355#
PM4D 324 36##
PM5A 421 442#
PM58 426 461#
PM7A 582 602#
PM7B 587 620#
PM8A 690 775#
PM80 696 752# 775
PM8C 735 766#
PMESI 129 208#
PMES2 154 1212*
PMES2A 157 1242#

596

920

389
80 i

389

646 724

418 437 487
811 816 829

412 439 489

495 520 579 652
872 881 884 897

573 652 658 661



PHES3 793 889 947#
pmesag 6B« 130 155 198 291

890 1001 1104
PNORUN 1007 1020#
PNTR 55# 164 179 180
PPRJNT 69# 166 293 327 521
PRINT 69 1073# 1090
quesi 129# 137 141 149 149
OUESZ 154#
OUESN 163# 182
ROTR 22# 498
SCRF 21# 77 796 892 992
SIDF 12# 994
SLOT 56# 132 134 138 142
80TF 17# 493
STFF 19# 287 386 423 428
STRTST 127 230# 921
STF 63# 258 311 647
SYN 64# 277 697 882
T0003 249#
T0004 25i 279# 281 314 335
T000S 309 336 402#
T0006 440 460#
Te007 482 56j#
t0008 598 644#
T0010 721 788#
T0011 820 866#
TlMCON 386 399#
time 288 319#
TIMEIT 286 381# 391 394
tstfup 71# 424 430 589 991
tstlup 238# 7U
tstnow 57# 410 416 571 977
tsttyo 72 489# 496 908 509
TYD 66# 488
TYDERR 904 512# 937
TYOUUP 487# 492 507
TYOMES 918 546#
TYDTSt 72# 249 480
tyf 61# 566 672 812
tYN 62# 384 409 438 691
TYPE 86# 93 100 102 119
UDAOOR 1150 1162#
uoarnO 1153# ll7P
UOBOX 1166 1174 1169#
UDCNT 1149 1178 1183#
UDCONl 1182 1192#
UDDO 1159# 1172
UOOET 1142 1143 1149 1146 1190#
UDHIOH 1144 1169 1169 1184#
UDHSUB 1155 1163 1186#
UOIOOP 1148 ll81«
UDLOM 1147 1161 1171 1169#

299 302 325 519 524 736

927 331 738 743 630 1106

193

146 150 232 800 871 896

984 589 693 662 692 698

IIM

660 900
166 909 919 1049 1061 1089 1176

794

940



UOt-SUB 1158 1160
udout 1167 1173#
UDPRNT 299 1139#
uoptr 1151 1153
UOTEML 1162 1170
.U0375 157 224#
.L0376 154 229#
.10377 127 226#
,1.0979 291 268#
,10576 242 269#
,10977 240 270#
.10775 313 396#
.U0776 309 336
.L0777 299 398#
.11177 440 477#
.U1377 482 560#
,U1977 598 639#
.11774 725 777#
,L1775 721 778#
,L1776 711 779#
.L1777 666 780#
.L2175 820 861#
.L2176 793 862#
.12177 791 863#
.U2376 921 984#
.U2377 911 989#

1187 *

1141 1192 use
1154 1156 1197
1189#

397#

1191#


