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SOSO 

(Simulation 2f Six-fif~ 28 1620) 

I. Machine Requirements for the 1620 

In order to use the simulator, it is necessary to have the 
1620 equipped as follows: 

1. 40,000 digits of memory 
2. Automatic Division 
3. Indirect addressing 
4. 1622 - Card Reader and Punch Unit 
S. Additional Instructions (TNS, TNP and MF)* 
6. R.P.C. Bo. E07386 to convert a 12-0 punch into an alpha

betic code of 30.* 
(Except as noted in X (A) 

* Beeded only for the 533 control panel program 

II. scope of Simulation 

This 1620 program will simulate a basic 2,000 word 650 
computer. Ploating point arithmetic hardware, immediate 
access storage, magnetic tapes, indexing registers and 
online printers have not been programmed. 

There is no limit to card format either for input or output, 
however, a separate program must be written by the. user to 
do the functions of the 533 control panel. Purther expla
nati.ons are given in Sect~on VIII and :IX. 

III. Timing of the Simulator Program 

All the 650 programs used for program testing and time stud
ies were optimized bySoO.A.P. The simulator is approxi
mately 3, times slower than the 65B, assuming the 650progrD 
is computer bound. If the 650 is 'input or Qutput bound,the 
ratio will be better. ' . 

, "-j' \ • 

A group of 13 cU.ffereat hi9hwilY design progralQ were" ~d on 
the 650 and. sblulated on the 1620. The·, ratio of 1620 tilH to 
~e 650,tille ranged from 1.2 to 4.2 "ith the average bein!' 3.3. 

I.V. .MethOdo! Simulation· 

, The proQedure for deterainiD9 ~e 'address of the 1620 uRite 
digit of the 650 word is: 

10 (2044-650 addr~ss) = Addx:es. of 162Qunits position., 

For a fewdrwa addresses and the addresses Of theaecilmu1at.orsi 
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This would be: 

650 Drum Address 

0000 
0001 
1999 
2000 
2001 
2002 
2003 

1620 Address 
Higb Order 

20431 
20421 

441 
431 
421 
411 
401 

of Simulated 650 location 
Low Order 

20440 
20430 

450 
440 
430 
420 
410 

The reason for the 650 words being stored in the reverse 
order in the 1620 is that the units digit of the upper 
accumulator must be next to the high order digit of the 
lower accumulator. This permits the program to use the 
addresses indiscriminately and not test for either accumu
lator addresso Therefore, all 650 programs that use 
8000-8003 addresses must have program decks .converted to 
change the 800G addresses to 2000 addresses~ ieo 8000 to 
2000, 8001 to 2001, eteo Example: 

[0001 60 8001 0002 JOOOl 60 2001 0002 
For 650lQ002 10 1023 8003 For l620~002 10 1023 2003 

This is the only change necessary to adapt all 650 programs 
for use by this simulator 0 A separa~e program is provided 
to do this and is explained in Part XI" 

Vo A. fxPlan,tion of Block Diagram and Program Listing 

In order to explain how the simulator works, it is best to 
go by each of the block divisions given in the program list
ing and shown in the block diagram" 

The block labeled START initializes the program and clears 
the digits that correspond to the drum and accumulator of 
the 650 to zero with flags over the high order position of 
each 650 word" If it is desired to clear the 650 memory to 
other than zeros, this may be done by a 650 program routine 
in 650 machine languageo Also, this block allows the 
operator to eater ~'eonsole sett.ing of the 650' ana start. 
the prOCJramo 

The block labeled BEGIN is executed once for each instruct
ion. in the 650 program and serves the same purpose as the 
program register. This block interprets the instruction, 
checks for iaval.i4 addreas.es and operation codes, aad branches 
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to the correct operation code subroutine by the use of 
a table which gives the starting address of the routine. 

Following the block labeled BEGIN are the routines for 
the 650 operation codes labeled HLT, AUP, BUP, etc. 
Bome parts of one routine are common to another routine, 
ie. Block BTL, STU, SDA, SIA, continue into the routine 
labeled STD. 

The block labeled RCD transfers the simulator to the 
control panel program which reads a card, changes the 
80 column card format into ten-lO digit words, and trans
fers the ten words to the simulated drum from the 1620 
storage named symbolically BUFFER. 

The block labeled PCH transfers ten words to the 1620 
storage named BUFFER, changes the 10 digit words into an 
80 column card format and punches t.he card. 

The block labeled SUB is necessary since when addressing 
the lower accumulator only the 10 low order digits are 
used. All 20 digits would give an incorrect field length. 
Also the sign of the upper accumulator is carried with the 
units digit of the lower accumulator. 

The block labeled TRACE types out the contents of the pro
gram register, the upper and lower accumulator and the dis
tributor when called foro 

The block labeled liLT 650 stops the 1620 in case of an 
invalid 650 drum address or operation code. It also stops 
when a Branch on Distributor occurs and an 8 or 9 is not 
present. Provision is made for restarting the 650 program, 
when an error occurs. 

The block labeled RCDIN and RCDOUT permits the manual entry 
of data into or out of the simulated 650 drum. The block 
serves the same purpose as the manual read-in and read-out 
switches on the 650 console. 
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0040l 
00410 ··10 02004 . ,' .. 
20442 31 0040124'9,46 
204~4 16 2()'412 -0441 
2 04~631 0(')lt41 44946 

. 2941~ 11 20472 -0100 
20490 i4' 20472 1(0441 
20502 47 20466 01200 
20514 34 000'00 60. 102 
2052639 26049 0(,)100 
20538 34 OOQOO 00102 
2055'0 36 24822 '00100 
20562~6 20514 00300 
205743224822' (>0000 
2'05~6 26 00440 24831 
20598 34 0000000102 
20610 39 26143 00100 
20622 34 0000·0 00102 
20634 36 24822 00·100 
20646 46 20598 0,0300 
20658 32 24822 00'000 
20670 152lf826 0000-
20682 11 24826 K0440 
2069426 2'4791 24826 
2070633 00411 00000 
20718 26 00(1'06 20136 
20130 1149 20142 00000 
2Qlft2 J5 44174 00001 
40754$3 00411 00000 
20766 1624786 -0440 
207784720838 00400 
20190 47 20826 00300 
20802 24 241'8624791 
2081447 20838 01200 
20826 11 2425'8 ... 0320 
20838 4420862 24186 

~010 *VIRGI NlA DEPA~TMENT OF HIGHWAYS650MDOPM SIMULAtOR FOR THEIBMZ 
1620 OATA PROCESSING SYSTEM.Z 1020 * 

1030 
1035 ORUM 
1040 START 
1050 
1060 
1070 
1080 
1090 
1110 ENTER 
1115 
1120 
1125 
1128 
1130 
1135 
1140 
1145 
1150 
1155 
1158 
1160 
1165 
1170 
1115 
1180 
1185 
1190 
1195 CMPRSi 
1200 
1205 
1210 BEGIN 
1220 
1230 
1240 
12.50 
1260 

OORG 401Z· 
DSB lO;Z()04Z 
TR UPPER-9.ZEROS-9Z· 
TFM *&Uh441Z 
TR 441.ZEROS-9Z 
AM *-6.100Z 
CM *-18.20441Z 
BNE START&24Z 
RCTY Z 
WATY ~~SSAZ 
RCTY Z 
RNTY PROGRG-19Z 
Be3 ENTERZ 
SF PROGRG-19Z 
TF COISISLE.PROGRG-10Z 
RCTY Z 
WATY MESSBl 
RCiY Z 
RNTY PROGRG-19Z 
BC3 *-48Z 
SF PROGRG-19Z 
TDM PROGRG-15,Q,11Z 
AM PROGRG-15.20440Z 
TF SiOP,PROGRG-15Z 
CF UPPER&lZ 
TF 6,*&18Z 
B CMPRST, .OZ 
TOM OflESi,IZ 
Cf lJPPER&lZ 
TFM lA,440Z 
BHC4 *&60Z 
BNC3 *&36Z 
C IA,STOPZ 
BHE *&24Z 
I\}TM TRACE. 320Z 
. BNF *&.24 ,tAZ 



208$0 1+9 21+102 00000 1210 B HLT650Z 
20862 26 24841 24780 2010 TF PROGRG, tA. lIZ 
2087'4 33 24841 00000 2020 CF PROGRGZ 
208:86 32 24832 00000 2030 SF PROGR6-9Z 
20898 32 24834 00000 2040 SF PROGRG-7l 
20910 .32 24&38 00000 2050 Sf P~OGRG-3Z 
~0922 16 0'0'099 OK044 2060 TFM 99,2044.8Z 
2093+ 22 Q(}099 24837 2070 S 99 ,PROGRG-4Z 
20946 47 24102 01300 2080 BN HLT650Z 
20958 26 247&1 00100 2090 TF DA,100Z 
20970 16 00099 OK044 2100 TFM 99,2044 .8Z 
20982 22 00·099 24841 2110 S 99 ,PROGRGZ 
20994 26 2'4786 00100 2130 TF lA • 100Z 
1~Q6 i6 21036 KS05J 2140 TFM *&30,TABLE.111Z 
2t018 21 21035 2+833 2150 A *&17.PROGRG .... 8l 
21030 49 2'505J 00000 2160 B TABLE, ,6! 
21042 46 20778 00100 2170 HLT BCI BEGINZ 
21054· 17 24258 -0320 2180 8TM TRACE. 320Z 

I 210lJ6 48 00001 00001 2190 H 1 , lZ 
'D 21078 49 20718 00000 2200 B BEGINZ I 

21090 27 24138 00320 2210 AUP BT SUB .320Z 
211.02 2'8 000&9 00430 2220 LO 89 .OISTZ 
21114 "21 00420 00099 2230 A LOWER,99Z 
21126 49 21630 00000 2240 B OYERFLl 
21138 27 24138 00320 2250 SUP ST SUB , 320l 
21150 28 00089 0'04'30 3010 LO 89 ,0ISTZ 
2.1162 22 00420 00099 3020 5 LOWER, 99Z 
21t74 49 21630 00000 3030 8 OVERFLZ 
211a·6 27 4:4138 003~0 3040 DIV 8T SUB,320Z 
21198 28 00099 00420 3050 LQ 99 • LOWERZ 
21210 29 0'0090 O()4~0 3060 0 90 ,OISTZ 
21Z22 26 00410 00099 3070 TF UPPER,99Z 
21234 26 00426 00089 3080 TF LOWER ,89Z 
212~6 ~3 00411 OQOOO 3096 CF UPPER&ll 
21258 44 21294 00410 3100 8NF *&~6~UPPERZ 
21270 ~2 21186 00000 3110 SF DIYZ 
21282 33 00410 nOOGo 3120 CF UPP£~Z 
21294 49 :216,30 00000 3130 8 OVERFLl 
21306 27 241.~8 00320 3140 ALO BT SU8 , 320Z 



, 
OQ420 2t!1·~ 21 00430 31$0 A ;, tOWER, 01 STZ 

21~'0 49 216~O 00000 3160 e OVERFLZ 
21342 27 24138 00320 3170 StO BT. SVfl , 320Z 
2135lf. 22 00420 00430 3180 S LOWER,DISTZ 

.,.'. ,;" 

00'000 OVERFLZ 21366 49 21630 3190 B 
21378 27 24138 00320 3200 AMI.. BT SUB , 320Z 
21390 25 00099 00430 3210 TO 99 ,·or srz 
21402 33 00,430 OQOOO 3220 CF OJ STZ 
21414 21 00420 00430 3230 A LOWER,ot srz 
21426 25 00430 00099 3240 TO 01 ST ,99Z 
21438 49 21630 0'0000 3250 B OVERFLZ 
21450 27 24138 00320 4010 SML BT SUB , 320Z 
211+62 25 00099 00430 4020 TO 99 ,01 STI 
21474 33 00430 00000 4030 CF 01 STI 
21486 22 00420 00430 4040 5 LOWER, OlSTZ 
21498 25 00490 00099 4050 TO or ST,99I 
2t1:jlO 49 21630 00000 4060 B OVERFLI 
2't~2 27 24138 00320 4()70 MPY BT SUB, 320Z 

I ilS34 1f4 21558 00420 4072 BNF *&24 ,LOWERI 
I-' 
0 21546 32 00410 00000 4074 SF UF?PERl 
I 21558 23 00410 00430 4080 M UPPER ,Ot STZ 

21570 32 00411 00000 4090 SF UPPER&lZ 
21sa2 33 00420 0·$000 4ioo CF LOWERZ 
215'94 21 00'089 00420 4110 A 89,LOWERI 
21606 26 00420 00099 4120 TF LOWER , 99I 
21618 49 20778 0'0000 4125 B BEGINZ 
21630 47 21654 01200 4130 OVERFL BNE *&24Z 
21'642 33 00420 00000 4135 CF LOWERZ 
21654 47 20178 01400 4140 BN\I BEGINI 
Zl~66 15 24174 00000 4145 TOM OFTEST,OZ 
21678 46 20178 00200 4150 BC2 BEGINI 
21690 4,8 00002 00002 4160 H 2 ,2Z 
21702 49 210~4 00000 4170 B HLT& I2Z 
2'1714 32 00411 00000 4180 STL SF UPPER&1I 
21t26 26 00430 00420 4190 TF 01ST tLOWERZ 
Z1138 33 00411 00000 4200 CF UPPER& II 
21750 49 22002 00000 4210 B STOZ 
211'62 26 00430 00410 4220 STU TF 01ST ,UPPERZ 
21774 44 21810 21186 4230 BNF *&36 ,01 VI 



21.186 33 21186 OO·O()O 
2179849 21822 00,000 
21fHo4421834 00420 
21'82232 OGlt30 ·00000 
2183449 22002 OOOGO 
21~46 3'2 00413 00000-
218'5826 0042'6 00416 
l167Q33 00413 00000 
2i882 33 00423 00000 
218944922002 00000 
21906 25 2lf801 00430 
21918 32 00417 00000 
21930 26 00430 00420 
21942 33 00417 00000 
21954 33 00427 00000 
21966 33 0043000,00'0 
21978 44 22002 24801 
21990 32 00430 00000 
22002 262478J 00430 
i20 144:<} 20718 0000,0 
22026 32 24781 00000 
22038 11 24181 1<0440 
220S0 15 24779 0000"", 
2206226 00099 00420 
22074 26 00420 2,4821 
22086 16 22121 -0099 
2209822 221?! 24780 
22110 21 00420 00099 
221.22 44 26718. 0$099 
22134 12 00420 00000 
~.2t.~,'4.2 04'78 OO,(J()O 
2215'8 '~'.2 24761 00000 
22170 t1 24781 1(0440 
22182 15 241790000-
22194 43 222'18 24760 
22206 1524119 OOaOJ 
22'21818 00093 .... 0000 
222;0 16 22260 -0100 
22242 22 2226024780 

4240' 
4250 
5010 
5020 
5030 
5040 SDA 
5050 
5060 
S070 
5080 
5090 SIA 
5100 
5110 
5i20 
5130 
5140 
5150 
51~0 
5170 STO 
5180 
5190 SRT 
5200 
5210 
5220 
5230 
5240 
5250 
6010 
6020 
6030 
6040 
6056 SRD 
6060 
6010 
6080 
6090 
6100 
6110 
6120 

CF DIY! 
B *&24Z 
BNF *&24,LOWERZ 
SF DISTZ 
B STol 
SF L()WER .... 7i. 
TF oIST-4, LOWER'-4Z 
CF LOWER ... 7Z· 
CF DIST-7Z 
B SrDZ 
TO TEMP,Dt STZ 
SF LOWER-3Z 
TF DIST,LOWERZ 
CF LOWER-3l 
CF f)l ST-3Z 
CF OISTZ 
8NF STD,TEMPZ 
SF DISTZ 
JF DA,DIST,6Z 
B BEGINZ 
SF OAl. 
AM OA,20440Z 
TDM DA-2,Q,11Z 
IF 99,LOWERZ 
TF LOWER,lEROZ 
TFM *~35,99l 
S *&23,DA"'lZ 
A LOWER,99l 
BNF 8EGtN,99l 
SF LowERl 
B BEGIN! 
SF OAl. 
AM OA,20440Z 
TOMOA-2,0.11Z 
SO *&24,DA-IZ 
TOM DA-2;l,11l 
t:;OM 93,oi·· 
rFM *&30,100Z 
S *&18,OA-ll 



2225(f 15 00100 C0005' 
22266 44 2229000420 
2.221'8 32 00099 00000 
22290 21 00420 00099 
22302 49 22062 00000 
2231.,. 32' 24181 GOOOO 
2232i6 112'4181 K0440 
22338 15 24T79 0000 .... 
22~50 16 i2380 "-0099 
22~'·" 22 223S() 24780 
22~14~8 OO()99 0.0420 
22386 '3,'2 00080' 0,nooO 
2239826 0042000099 
22410 49 20778 0.0000 
2242232 247$1 00000 
22434 II 24181 t<0440 
22446 15 24779 0.000-
224584322482 24780 
2~lf.10·15· 24719 o.Of)OJ 
22482 11 24780000-1 
224942624801 24180 
22506 16 22529 -0401 
225181+3 22590 00401 
22530 11 22529 -0001 
22542 12 24801 000-1 
22554 41 22518 0120G 
22566 11 24801 000-1 
22~18 15 24114 000.00 
22590 22 24180 24801 
22602 41 22626 0 t200 
22614 16 24801 OOOJI 
22626 32 24801 00000 
2263'8 11 24801 OOOJ1 
2265033 24801 00000 
22662 16 22692 "'0099 
22614 22 22692 24180 
22686 28 00099 00420 
22698 32 00080 00000 
22710 44 22734 O()420 

6130 
6J:40 
6.150 
6160 
6170 
61ao SLT 
6190 
6200 
6210 
6220 
6230 
6240 
62$0 
7010 
7020 SeT 
7030 
7040 
1050 
7060 
1070 
7080 
7090 
7100 
1110 
7120 
7130 
7140 
7150 
7160 
7170 
7180 
7190 
7200 
7210 
1220 
7230 
7240 
1250 
8010 

TOM 
.6NF 
SF 
A 
8 
SF 
AM 
TOM 
TFM 
S 
U) 
SF 
TF 
B 
SF 
AM . 
TOM 
80 
TOM 
AM 
TF 
TFM 
BO 
AM 
SM 
8NZ 
AM 
TOM 
S 
8NZ 
TFM 
SF 
AM 
CF 
TFM 
S 
LO 
SF 
BNF 

100,SZ 
*&24,LOWERZ 
99Z 
LOWER,99Z 
SRT&36Z 
DAZ 
OA,204401 
OA-2,O,llZ 
...-&30,99Z 
*&18 tOA .... ~Z 
9CJ,lOWERZ 
80Z 
LOWER,99Z 
BEGINZ 
OAl 
DA,20440Z 
DA-2 ,0, llZ 
*&24,OA-1Z 
OA ... 2,l,11Z 
OA-l ,1 ,10Z 
TEMP,DA-ll 
*&23,UPPER-9Z 
*&12,UPPER-9l 
*-l,ll 
TEMP,l,lOZ 
*-36Z 
TEMP,l,lOl 
OFTEST tOZ 
DA-l,TEMPZ 
*&24Z 
TEMP,II,lOI 
TEMPZ 
TEMP, 11, 101 
TEMPZ 
*&30,99Z 
*&UhOA-IZ 
99,lOWERZ 
80Z 
*&24,LOWERI 



2Z722,12,Zlt8Gl'OeOOO 
227'42" GOO" 2'1+801 
2Nlt633 Q~G9" oeO()O 
221'58 ~, OG420'M099 
2'2"71G49 '!0T7'8 00&00 
221tB21400410",-OOOO 
~2.~4462077B'012nO 
22'80649'24018 00000 
2~i'8i14Q0420 .... &000 
22830 46207780120'0 
2284249' 24G78 00000 
2235444'20178'00420 
2,286'64924078 60000 
2;287'843Z0m 24714 
2890 1'2477400001 
229'02 lti9ltJ07:800000 
22'9'1':4 .Zl~2'4i;'i8 O()320 
22926 26 00420Z_zi 
2~8.'92tl02 0:0000 
229S0 2'724i3'8 00320 
2.2', 26' 00420 24i821 
2'2914',"9,,21:15 G '00000 
22986201',1;4,1"'8'"320 
2.29982& GOO9'9 00420 
23(}10~900e900a430 
23022'26 oe099.2'/f95i5 
2"30'34 4'921Zi2 04e(')'o 
23046,27' '24,i~8' ()()320 
2·!6SS"2't. 0042() 248:2i 
23'070 49 2'.318 oaOOQ 
23082 21i4ii38 00320 
2309'426 0'042.02.21 
2'3tt)6 49'2;,13S4 00000 
2~t;'1827 'Z4138 €leliO 
2:3:1:30 2& '00420 '24821 
i3t"2'49,2t~900Ei00o 
231'6. 27241:3'8 (),()~20 
2'16626 OQ4z0 2~21 
23178 "49 2J:462 O'.fJOOO 

6020 
6030 
60'40 
8050 
6660 
6010 HZU 
6080 
.8090 
alOO'HZE 
81'10 
8120 
8140 BMI 
8150 
81'60 BOY 
8110 
8J:80 
8190 RAU 
8200 
6110 
8220 RSU . 
8,230 
8240 
8nODVR 
9010 
90'20 
9030 
9.040 
90'SO' RAL 
90'60 
9070 

"080 RSL 
9Q~() 
'100 
9110 RAM 
9120 
9.130 
9140 RSM 
91'50 
9160 

SF 
TF 
CF 
TF 
B 
eM 
8E 
B 
eM 
8,E 
s 
BNF 
Q 
seq 
TOM 
B 
8T 
rF 
8 
BT 
TF 
B 
BT 
TF 
D 
TF 
B 
BT 
TF 
B 
8T 
TF 
e., 
eT 
TF 
s. 
8T. 
If ' 
B 

TEMPZ 
".TEMPI 
«faz 
lOWER.99Z 
Bf!<itNZ 
UPPER.Ol 
eESINl 
BRANCHl 
LOWER.Ol 
BEGINZ 
BRANOil 
BEGIN,lOWERl 
BRANCHZ 
BE,GtN"OFTESTZ 
OFTESl.ll 
BRA.Ofl. 
SUB. 320l 
LOWER.ZEROZ 
AUP&12Z 
$U6.320Z 
LOWER.ZEROZ 
SUP&12Z 
SlIB.320Z 
99.LOWERZ 
90.0151Z 
9,.ZER'OSZ 
t'HV&36Z 
5UB.320Z 
LOWER.lEROZ 
ALO&12Z 
SU8.320Z 
l,:OWER.ZEROZ 
S~O&12Z 
5tJB.320Z 
t.OWE~.ZEROl 
AML&12Z . 
SUB,. 3,202: 

. bOW,ER •. ZEROZ 
5ML&12Z 



2'3J9021'i4138 00320 9'170 LOO 
23202 49'20178 00000 9180 
23214 '3124~4544946 9190 Ret> 
23226 3323250 oe.aoo 9195 
232381,9 30000 00000 9'200 
2325044 2327423250 9212 STORE 
232622624786 24781 9214 
23274 16 OG09'9 Ol!;.Q44 9216 
2328,6 22&0100 24781 9220 
2329819 00098 aOONO 9230 
23310 21 241f:lO 00099 9240 
23322 12 2'+181 -0009 9250 
2333425 24801 2478J 10010 
23346 122478.1 .... 0100 10020 
23358 31 2478J 24845 10030 
23370 1124781 -0100 10040 
23382 252418J 24801 10050 
2339449 20778 0'0000 10060 
23406 16 000990K044 10010 PCH 
2.3418 22 00100 24781 10080 
23'430 19 00098 OOONO 10090 
23442 2124780 00099 10100 
23454 12 24181-0269 10110 
2346625248012478J 10120 
23478 25 2478.J 25046 10130 
23490 12 241'81 .... 0100 10140 
23502 31 24845 2478J 10150 
23$14 11 2'4781 .... 0100 10160 
23'526 25 2478J248 01 10170 
2~S3849 35000 00000 10180 
2355'0 16 00099 OK044 10190 TlU 
2356222 00100 24181 10200 
23574 19 00,098 OOONO' 10210 
23586 21 2478000'099 10220 
23598 1624776 000M8 10230 
23610 24 2478J 00430 10240 
23622 46 2~106 01300 10250 
23634 12 24716 000 ..... 1 11010 
231>46 4623682 01200 11020 

BT 
£1 
TR 
CF 
B 
8NF 
TF 
TFM 
S 
OM 
A 
SM 
TO 
SM 
TR 
AM 
TO 
B 
TFM 
S 
OM 
A 
SM 
TO 
TO 
SM 
TR 
AM 
TO 
B 
TPM 
S 
OM 
A 
TPM 
C 
BNl 
SM 
Bl 

SUB,320l 
BEGINl 
BUFFER.ZEROS-9l 
STOREl 
30000l.· 
~&24,*Z 
lA,OAl 
9C),2044,8l 
100,DAl 
98,50,IOl 
GA-l.99l 
OA,9Z 
TEMP,DA,!ll 
DA,IOOl 
DA.,BUFFER,6l 
OA.,lOOl 
OA,TEMP,6l 
BEGINl 
99,2044,Sl 
100,OAl 
9.,50,10l 
OA-1,99l 
OA,269Z 
TEMP,OA,lll 
OA ,lEROS&91 ,6l 
DA,100l 
BUFFER,DA,11Z 
DA,100l 
OA.rEMP,6l 
35000l 
99,2044,8Z 
100,DAl 
98,50,lO.Z 
OA-1,99Z 
CTR,48,10l 
OA,OIST,6Z 
*&84Z 
CTR,I,lOl 
*&36l 



2'658 12 24780 000-1 11030 5M DA:-1 ~ 1 , 10Z 
23670 49 23610 00000 11040 B *-60l 
23682. 12 24780 000-3 11050 5M [)A ..... 1~3~ 10l 
23694 49 23598 00000 11060 B *-96l 
23706 22 24780 0,0099 11070 5 OA-1~99l 
23~n;8 32 24181 0·0000 11080 5F DAl 
23730 11 24781 t<0440 11090 AM Oil. , 20440Z 
2374i 26 00416 24180 11100 TF LOWER ... 4,DA-1l 
23754 33 00413 OO()OO 11110 CF LOWER..,..7l 
23166 49 20178 oacoo 11120 B BEGI NZ 
23778 25 24801 00430 11130 BDI TO TEMP ~01 STZ 
23790 49 24018 00000 11140 B BDOZ 
23802 25 2480 1 00429 11150 BD2 TO TEMP ~015T-lZ 
23814· 49 24018 00000 11160 B BODZ 
23826 25 24801 00428 11170 BD3 TO TEMP ,ot 5r--2l 
23838 49 24018 00000 11180 B BDOl 
23850 2'5 24801 00427 11190 SD4 TO TEMP ~01 5T-3Z 
238:62 4'9 24018 00.000 11200 B BODZ 

I 23814 25 24801 0.0426 11210 BDS TO TEMP ,01 5T-4l .. 
23886 49 2'40t8 00000 11?20 B BOOZ Ul 

I 23898 25 24801 00425 11230 B06 TO TEMP ,01 51-5Z 
i3910 49 24018 00000 11240 B BDDZ 
239·22 .25 24801 00424 11250 B07 TD TEMP ,01 5T-6Z 
23934 49 24018 00000 12010 B BDDZ 
239·46 25 24801 00423 12020 BOa TO TEMP ,01 S1 ..... 7Z 
23958 49 24018 00000 12030 B BDPZ 
23970 25 24801 00422 12040 B09 TD TEMP .01 ST-8Z 
23982 49 ~4018 00000 12050 B BDDl 
2399" 25 24801 004?l 12060 BOO Tl) TEMP ,01 5T .... 9Z 
24006 3' 24801 00000 12070 CF TEMPl 
24018 1S 24800 t)OOO- 12080 BOO TDM TEMP-l ,0. lIZ 
24030 14 2·4fJ() 1 QQO,,:,9 12090 CM TEMP.,9, lOZ 
24042 46 2q118 01200 12100 BE BEGl HZ 
24054 14 2,,801 ooo-a 12110 CM TEMP ,a , 10Z 
24066 41 24102 Ol200 12120 BNE HLT4SQZ 
24018 26 24786 24181 ).2130 BRANCH TF IA~DAZ 

24090 49 20778 Q.()OOO 12140 B 8EGINZ 
24102 11 24258 "'0320 12150 HLT650 8TM TRACE. 320Z 
24114 48 39999 39999 12160 H 39999,39999Z 



I .... 
G'i 
I 

24Nb49'20514000Q(),lZ170 
24,t~8~2 Oll/ffT QOOOO ,12180 SUB 
24:1504lItv24',};fJ\6 . '2't186 12190 
z,itl;6:z.~3'.·· 2.}'186 0·0000 .. 12200 
241'1:4'4.' 24198 00000 ia210 
2.~"44242iO&e420 12'2,20 
2'4119832 0'0410 . .$0000 imo 
24210 26 004302478Jini.o 
2:4222 ~3.()()4i 0 00000 ,12250 
24~33 00411 0&000 13Q}O 

. '24,24642. 00'0000600'0 1)020 
24,25'6 332483,4 00000 .1,030 TRACE 
242'70 '33 24838 00000 '13040 
24282··.34 &_0000102 '13050 
zt+294 3. 24832 00100}3060 
~30626 2"'.4100410 13670 
24;31'834 aeGOOhl01 .13:030 
24'3:30>3:82483200100 130,0 
24'342" 26.·,'24 •• 1 ·"420 1'100 

. Zlt~54 '94 00000'00 HH~~110 
21f3663B24fia200HlO ,}3120 
24378·'2£ .2:4841 0043<>.13130 
24390 ·.~··()OOOOOOlOl .,1"140 
24402 '3B'248'32 30100 1:'1'50 
244·14"48 0&000 ".00000· 1"160 
2{f1l'2642 0'0000' \~ 13110 
244iJtl'!4- 09000001:02' 1'3180 RCD IN' 
24450 ' 39 '2i60:4i900'1()O 13190 
24#f!6Z"34 00000'0010'2 13200 
244114-':'6;2'482'2 OOlGO 13210 
~8~4'~.43:8 ao,,()() i~20 
l __ '2:~4aa:2 000'00 13~O 
245'10 '3'4 OOOOO'E)016Z 13240· 
2452'?'39!:611+3 00100 1'3'250 
24S!34'!ft. 0000000102 1:3260 
24"~6 ·3.2~832 0,0100 13i21Q 
2455':8 4624510'00300.1.32'80 
24510 32· 21""'3:2' 00000132,0 
24582 152.83'6 0000- 13300 

-e ENTERZ 
SF UPPE~&1Z 
BNF *&36.0IVl 
CF f)'IVl ' 
B *&242 
SNF *&24.LOWERZ 
SF UPPERZ 
TF 111ST~DA.1IZ 
CF UPPERl 
(F UPPER&1Z 
8e Z 
(:F PROGRG-7Z 
CF PROGRG-3Z 
RCTY Z 
WHTT PROGRG-9Z 
TF PROGRG.UPPERZ 
spryz 
.NTY PROGRG-9Z 
TF PROGRG.LOWERZ 
SPil' 1. 
WNTYPROGRG-9Z 
TF PftOGRG.DISTZ 
SPTY Z 
If"T'l' PR6GRG-9Z 
H Z 
BB Z 
RCTYZ 
WAT'Y MESSAZ 
ReTY Z 
RNTY PR(!)GRG-19l 
BC3RCW'tNZ .. 

SF ~RG~19Z 
RCTY Z 
.ArYMI;SSBZ 
RCTY l 
~NT1' PROGRG .... 9Z 
l1lC3 *:-482 
SF PROGRG-9Z 
TDM NOGRG-5.0 .11Z 



I 

tI 
I 

24594 11 24836 
2469626 2'4830 
24618 49 24438 
24630 34 00000 
246~02 39 26143 
24·65'434 00000 
24.66q 36?4822 
24678 4624630 
24690 32 24822 
24702 15 24826 
24714 11 ?4826 
24726 26 24841 
24138 34 00000 
24750 38 24832 
247624924,630 
24174 1 
24116 2: 
24781 . 5 

. 24786 . 5 
24791 5 
2'4801 10 
24~21 20 
24,841 ·20 
24842 1 
24845 51 
249'55 10 
24965 10 
24975 10 
24985 10 
24995 10 
2$005 10 
25015 10 
25625 10 
25035 10 
25046 11 
00410 10 
0()4g~ 10 
00430 10 
00440 10 

K0440 
24831 
00'00'0 
00102 
00100 
00102 
00100 
00300 
00000 
0000-
K0440 
24820 
00102 
00100 
00000 

13310 
13320 
14010 
}4020 ReDOUT 
14030 
14035. 
14040 
14045 
.14050 
14055 
14060 
14065 
14080 
14090 
14100 
14110 OFTE51 
14120 crR 
14130 DA 
14140 1A 
14150 STOP 
14160 TEMP 
14165 ZERO 
14170 PROGRG 
14180 
14190 BUFFER 
14200 ZEROS 
14210 
14220 
14230 
14240 
1425.0 
15010 
15020 
15030 
15040 
15060 UPPER 
15070 tOWER 
15080 O'15T 
15090 eONSLE 

AM PROGRG-5,20440Z 
TF PROGRG-5.PROGRG--I0,6Z 
B RCfHNZ 
ReTY Z 
WATY MESSBZ 
ReTY Z 
RNTY PROG·RG-19l 
BC3 ReOOUTZ 
SF PROGRG-19l 
TOM PROGRG-15,Q,11Z 
AM PROGRG-15.20440l 
TF PROGRG ,.PROGRG-15 , III 
RCTY Z 
WNT;), PROGRG-9l 
8 RCPOUTZ 
DS 1Z 
OS 2Z 
DS 5Z 
OS 5Z 
OS 5l 
OS 101 
DC 20,OZ 
DC 20,.OZ 
DC l,@l 
OAS 51l 
DC 10.0z. 
I)C 10.04' 
DC IO,Ol 
DC lO.OZ 
DC IO,Ol 
I)C lO.Ol 
DC lo,el 
DC 10.,Ol 
DC IO,Oz. 
DC 11,O@l 
os 10,IH()l 
OS 10,420Z 
PS lO,430z. 
OS lO,440Z 



25051 5 1(0778 15100 TABLE OSA BE6HhHL l650.HLT ,HLT650,HL T650.HL T650,HLT650,HLT6501 
25056 5 K4102 
25061 5 1(1042 
25066 5 K4102 
25071 5 K4102 
25016 5 1(4102 
25081 5 K4102 
25086 5 K4102 . . , -' - . - . ~ 

25091 5 K4102 15110 OSA HL T650,HlT650,HL T650,HLT650,Hl T650,HL. T650.Ht.. T65(hHl l650l 
25096 5 1(4102 
25101 5 K4:102 
25106 5 K4102 
25111 5 K4102 
25116 5 1(4102 
25121 5 1(4102 
2i51Z6 5 K4102 
25131 5 K4102 15120 OSA Hl T65Q,HLT650,HL T650,HLT650,AUP,HLT650,5UP"HLT650·,HLT650Z 
25136 5 K4102 , 
25141 5 1(4102 ..... 

CD 25146 5 1(4102 , 
25151 5 1(1090 
25156 5 1(4102 
25161 5 K1138 
25166 5 1'<4102 
25171 5 K4102 
25176 5 K4102 15130 OSA HL T650,HlT65Q,HLT650,OIV,HL T650 .• ALO,HLT65(hSLO,HLT6501 
25181 5 1(4102 
25186 5 1'<4102 
25191 5 Kl186 
25196 5 K4lC)2 
25201 5 K1306 
25206 5 K4102 
25211 5 K1342 
25216 5 1(4102 
25221 5 K1318 15140 OSA AML,HlT650,S/lotL,HlT650,MPY,HLT650,STL.HLT650.STU,HLT6501 
25226 5 K4102 
25231 5 K1450 
25236 5 K4102 
25241 5 K1522 



25246 5 K4102 
25251 5 K1714 
25256 5 K4102 
25261 5 K1762 
25266 5 K4102 
25271 5 1(1846 15150 DSA SDA,HL T650.5 IA,HLT6SC)'STD,HL T650,HLT650,HLT65C)'HLTb50Z 
25276 5 K4102 
25?81 5 1(1906 
25286 5 K4102 
25291 5 K2002 
25296 5 K4102 
25301 5 K4102 
25306 5 K4102 
2'5311 5 1(4102 
25316 5 K4102 15160 GSA HLT65(hHl T650,Hl T650,HL T65ChHL T650,Hl T650.Hl T65(hSRTZ 
25321 5 K4102 
25326 5 K4102 
25331 5 1(4102 
25'336 5 K4102 

I 25341 5 K4102 
I-' 25346 5 K4102 U) 
I 25<351 5' K2026 

25356 5 KltlOl 15170 OSA HLT650,SRO,HlT650,HLT650,HLT650,HLT650,HLT650,HLT650Z 
25361 5 1(2158 
25366 5 K4102 
25311 5 K4102 
25316 5' K4102 
25381 5' K4102 
25386 5 K410? 
2'53'91 5' 1(4102 
25396 5 K4102 15180 OSA HLT650,Sl T ,HLT650,SCT ,HL T650,HLT650,HLT650"HLT650,HLT65QZ 
25401 5' K2314 
25406 5' 11:.4102 
25411 5' K2422 
25416 5' K4102 
254,21 5' K4102 
25426 5' K4102 
25431 5 1(4102 
25436 5 1(4102 



, , 

2:541+1 
Z~, 

2'~51 
~5456 
25461 
2'5~6 
2'5471 
25416 
254i81 
251486 
25491 
251496 
25501 
2'5506 
2551:1 
25;516 
25521 
255:1;6 
255S1 
25~:36 
25541 
25"6 
255'S1 
25556 
25,561 
2'55.6 
255,11 
25576 
2'5581 
2:5S66 
25S91 
2'55,96 
2,601 
25606 
25611 
2'5,616 
25621 
25,626 
256~1 

5: 1(4102 15190 
$kA102 
5 K4l02 
5: K4t02 
5, K4lQZ 
5: 1(4<102 
5 (4102 
5: I(4l02 
5 1(4102' 15200 
5: 1(4102 
5: 1(2782-
5 1(4102 
5: 1(~818 
5 1(4102 
5 1(21)" 
5K4102 
5 1(,2818 
5: 1(4102 
5: 1(.4102 152:1 0 
5: 1(4102 
5 1(4102 
5: K4102 
5: K4102 
5 K4'l02 
5: 1(4102 
5: 1(4102 
5: K4102 15:220 
" 1(4102 
5 K4iQ2 
5 1(4102 
51(4102 
5 1(4102 
5: 1(4102 
5 K4102 
5 K41G2 15230 
5 K4102 
5: (4102 
5 1(4102 
5: 1(4102 

OSA HLT65:0"HLT650.HLT650.HLT65:0.HLT65(hHl T6'5G,HLT650,HLT650Z 

OSA HLT65~;'HLT65(hNZU"HLT65(hNZE,HLT65G.B/liU ,HlT650.BOV.HLT6502 

DSAHL. T6'(hHlT65EhHLT650,HLT65:0,HLT65:0,HLT65:0:,Hl T6'5(hHlT650l 

f)SA filLT6S0 • tiL. T650",HLT650.HL T650.ttL T6S0.til T650,HLT650.HLT6:5fJZ 



25636 
25641 
2:5646 
256;51 
25656 
25661 
25666 
25671 
2'5,676 
~5~1 
256,86 
2'5.91 
25696 
25701 
25706 
2571,1 
257'l6 
2'57;21 
25126 
257'31 
25736 
25741 
25'746 
2;57~1 

25756 
257'61 
25>166 
25;11'1 
25,'76 
2S781 
25:186 
25,1'91 
25'796 
2'5891 
25<6106 
2:5811 
2S816 
25.:21 
25'8:26 

5 1(4102 
5 K4102 
5 K4,102 
5 1(2914 
5 1(4102 
5 K2950 
5 K'4102 
5 fOfl02 
5 K4102 
5 K4102 
5 K4l02 
5, '1(2986 
5 1( • .102 
5 1(3046 
5 K41QZ 
5 1(30'82 
5 K4102 
5 k3118 
5 K4102 
5 1(3154 
5 1(4102 
51(3190 
5 K410Z 
5 1('214 
5 1(4102 
5K3'.06 
5 1(4102 
5 1(4102 
5 K4tO? 
5 t(4102 
5 f(4;iOZ 
5 1(4,}Q2, 
5 K4U)! 
~ K4'}.OZ 
5 1(4l02 
5 1(4:,.02 
5 KltlO,l 
5 1(4102 
5 1(4102 

'" 

152'50 DSA HLT&50"RAL .HLT65(hRSL,HLT650.RAM.HLT650.RSM.HLT650.LOOZ 

16010 

16020 



258:31 
25836 
2'5841 
25846 
258'51 
2585'0 
25861 
25866 
2'5811 
2'5816 
2.5:881 
25886 
25891 
25896 
25901 
25906 
25911 
25916 
25921 
25926 
25931 
25936 
25941 
25946 
25951 
2595,6 
25961 
25966 
25971 
25976 
25981 
25986 
25'9'91 
25996 
26001 
26006 
2'6011 
26016 
26021 

5 1(4102 16030 
51(4102 
5 «4102 
5 «4102 
5 1(4102 
5 1(4102 
5 1(4102 
5 1<.4102 
5 1<4102 16040 
5 1(4102 
5 1(4102 
5 1<4102 
5 1(3550 
5 1(4102 
5 1(4102 
5 1(4102 
5 1(4102 16050 
5 1<4102 
5 1<4102 
5 1<4102 
5 «4102 
5 1<4102 
5 1<4102 
5 «4102 
5 1<3994·16060 
5 K4Hl2 
5 1<..3778 
5 1(4102 
5 1<3802 
5 1(4102 
5 1(3826 
5 1<4102 
5 1<.3850 
5 1(4102 
5 1<.3814 16070 
5 1(4102 
5 1<.3898 
5 1<.4102 
5 1<.3922 

DSA HLT650.HLT650.HLT650,HLT650,HLT65ChHLT650,HLT650,HlT65OZ 

DSA HLT650,HLT650,.HLT650,HlT650,TLU.HLT650.HlT650,HlT65GZ 

OSA HLT650,HL T6.50,HL T650,HLT650,HL T650,HL T650,HLT650,Hl.T650Z 

DSA 8DO,HLT65Q,BDl,HLT650,8D2 ,Hl T650,8D3 ,HL. T650·.8D4,HLT650Z 

DSA 80S ,HL T650,806,HLT 65(h807,..HL T650,808 .HL.T650,809,HL. T650Z. 



I 

~ 
I 

26026 
26031 
26036 
26041 
26046 
26049 
26143 
26243 
20442 

5 K4102 
5 K3946 
5 K4102 
5 K3970 
5 K4102 

47 
50 

1 

16080 
16090 
16100 
16110 

MESSA 
MESSS 

OAC 
DAC 
DAC 
DENO 

47,TYPE STORAGE ENTRY SWITCHES,PUSH RELEASE,START@Z 
50,TYPE ADDRESS SELECTION SWITCHES,PUSH RELEASE,STARTZ 
1,@Z 
STARTZ 



VI. Core Layout 

From 

00000 
00400 
00401 
00411 
00421 
00431 
00441 
20441 
20442 

21042 
24102 
24774 
24777 

24782 

24787 
24792 
24802 
24822 
24842 
24843 
24845 

24946 

25047 
26048 
26244 
30000 
25000 

To 

00399 

00410 
00420 
00430 
00440 
20440 

21041 

24101 
24773 
24776 
24781 

24786 

24791 
24801 
24821 
24841 

24844 
24945 

25046 

26046 
26243 
29999 
? 
? 

Contents 

Console area, multiply tables, and add tables. 
Record mark. 
650 simulated upper accumulatoro 
650 simulated lower accumulator. 
650 simulated distributor. 
650 simulated console storage entry switches. 
650 simulated drum. 
Record marko 
Program initialization and simulated 650 
program register operation" 
SimUlated operation code subroutines. 
Subroutines used in simulator program. 
Temporary data storage. 
1620 address of 650 instruction being pro
cessed .. 
1620 address of 650 instruction address of 
next instruction. 
1620 address of 650 address selection switches. 
Data storage areso 
20 digit field of zeros. 
Simulated 650 program register. 
Record mark" 
R'ot usedo 
101 digit storage buffer area for read-punch 
routine 0 

101 digits composed of ten-lO digit words of 
zeros and a record mark. 
200 digits operation code table. 
Alphabetic data storage. 
Not used" 
Control panel read routine. 
Control panel punch routine. 

VII. Operating Instructions 

A. Console Settings: 

ao Parity Check Switch~ STOP 
h.. Input - Output Switch: STOP 
c. OVerflow Check Switch: PROGRAM 
do Program Switch il: 

OFF: Simulated 650 programmed switch at STOP 



position. 
OK: Siaulated 650 programmed switch at RUB positl0 ... 

e. PrograJll Swi teh #2: 

f. 

OFF: Simulatee! 650 overflow sense switch in STOP 
position .. 

011: S1mulateQ 650 overflow seue switch in SDSB 
position. 

Progrua hitch #3: 

OFF: When ent_ring' storag'e selection or address 
selection switches from typewriter. this 
switch must be OFF,; If an error occurs when 
typing', turn this switch ON, push release and 
start, turn switch OFF; and reenter the correct 
data. 

OS: With switch #4 also ON. simulates the address 
stop feature of the 6.50, traCing' only the iD
struction set iD the address selection switch
eSI> 

g' .. Progrua Swi tc::b #4: 

OFF: No traci~g is perforated. 
OK: All 650 instructions will be typed OD the 1620 

typewriter as fo~ ~n-d!tit words provided 
8wi1:<:.11 *3 if OFF.. The four words will be the 
prQg'ram register, the upper anct lQwer accumu
lator, and the distributor. After typiDg' out 
ODe iDStr~ctioDI1 the progr_ .. wil.l~ stop, and 
the start button :1.s 1:0 bedepres'sed to disp~ay 
tile next 1utruction .. 

B. ·S1mu~atioD of 651 eonsole operation and loading of the 
simulator program1 

. a~ progrUl Loading: 

1. Push~RBSB'!' aad IIISBa'!'. 
2.. . T.!'P~ .,;,3i,00030eOO~ .. 

'. 3. . pu*, •. RBLBASE ,and STAR'!' .. 
4~ fteD memory bas cleared, push ISSTAlI1! S'l'9.P,and 

DSB'!'. 
5. If only ODe control paael progrua is, W,~ u$~d, 

follow· th&:~d,i;~~~:tORIJ ~ giveftj,.n. S~~p 6. ~o·l.~'§'.~~ 
the' ·s1lllulat.or' an4" 'control panelprograas to-' 
gether i> If two or more control panel programs 



are to be used with the s~ulatorq follow the 
directions given in Step 7~ 

6. Remove the first two cards (load routine) and 
the last seven cards (add and multiply tables) 
from the compressed control panel deck.. The 
remaining cards are inserted between cards 
numbered 98 and 99 of the simulator program 
deck 0 Place this deck in the card read feed 
and push the LOAD button on the 1622 unit. 
When the card reader stops, push READER START 
to process the last two cardso 

7. Place the s~ulator program deck in the card 
read feed and push LOAD on the 1622 unito When 
the card reader stops, push READER START to 
process the last two cardso Then place the 
compressed control panel program deck (with no 
cards remov~d) in the card read feed and push 
LOAD on the 1622 unite When the card reader 
stOPSIl push READER START to process the last. 
two cardso 

8.. Push START on l620 q to initialize the simulator 
program .. 

90 The typewriter will type "TYPE STORAGE ENTRY 
SWITCHES Q PUSH RELEASE q STARTo n 

10" Enter switch set;tings q such as 70l95l9t}OO, and 
push RELEASE and STARTo If an error occurs in 
typing, turn switch tJ on, push RELEASE and 
START, turn switch #3 off q and re-enter the 
settings 0 If the word is negative, a flag must 
be set over the ~nits diqito 

11 .. The typewriter will type II'l'YPE ADDRESS SELECTION 
SWITCHES Q PUSH RELEASE q START 0 It 

12. Enter switch settings, such as l2J4, and push 
RELEASE and STARTo If an error occurs in typing, 
turn switch #3 on, push RELEASE and START, turn 
switch #3 offe and re-enter the settingso 

130 After START is pmshed a»ove o the s~u1ator will 
execute the instruction in the console and proceed" 

b. '1'0 simulate a 650 prog-ralm reset, program start using 
the previous storage and address selection switch 
settingso push RESET, INSERT, RELEASE and START" 

Co To re-enter the storage and address selection switch 
sett.ing-so push RESETo INSERT, type 4920514 q push 



RELEASE and STARTo Then follow directions giverl 
in (a> 9-130 

d. To re-initialize the simulator program and set 
the simulated drum to zeros, push RESET, INSERT, 
type 4920442, and push RE~E and STARTo Then 
follow directions given in <a> 10-13~ 

e. To manually read data into the simulated 650 
drum by use of the 1620 typewriter, push RESET, 
INSERT, type 4924438, push RELEASE and STARTo 

1. The typewriter w1ll type "TYPE STORAGE ENTRY 
SWITCHES, PUSH RELEASE AND START 0 " 

2. Enter switch settings, such as 0123456789, and 
push release and start. If an error occurs in 
typing, turn switch #30n, push RELEASE and START, 
turn switch #3 off, and re-enter the settingso 
If the word is negative, a flag must be set over 
the Urlits dig-ito 

3. The typewriter will type "TYPE ADDRESS SELECTION 
SWITCHES, PUSH RELEASE, STARTo tI 

4. Erlter switch settings, such as 1234, and push 
RELEASE and STARTo If an error occurs in typing 
turn switch #3 on, push RELEASE and START, turn 
switch #3 off, and re-enter the settingso 

5. After START is pushed, the simulator will store 
the storage entry switches settings in the address 
given by the address selection switcheso 

6. After all data is stored on the simulated draa, 
go to Step Co 

f. To marlually read data out of the simulated 650 drum 
by use, of the 1620 typewriter, push RESET, INSERT, 
type 4924630, push RELEASE and STARTo 

1. The typewriter will type "TYPE ADDRESS SELECTION 
SWITCHES, PUSH RELEASE, STARTo" 

2. Erlter switch settings, such as 1234, and push 
RELEASE 1UID START 0 If an error occurs in typing, 
turrl swi ten #3 on, push RELEASE and START, turn 
switch #3 off, and re-enter the settingso 

3. After START is pushed, the s~ulator will type 
the COrltents of the address given by the address 
seleatiorl switches. If a flag is typed over the 
arlits digit, the word is negativeo 

4. After all data is read from the simulated drum, 
go to Step C., 
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g. '11 a new address is desired in the address selection 
switches, when tracing a 650 program (Switch #40n) 
wait for the 1&20 to halt after typing out an in
struction, push SAVE, INSERT, type 36241810010042, 
push RELEASE, START. Now type the five digits of the 
converted &50 address ~O[~2044 - 650 address~ 
with a flag over the hlgh order digit, turn switch 
#3 on, if the address stop feature is desired, then 
push RELEASE and START. ' 

h. If it is desired to branch the 650 program to a 
specific instruction, push RESET, INSERT, type 
3624782001004920118, push RELEASE and START. Now 
type the five digits of the converted 650 address 

lJ-O {2044 - 650 address~ with a flag over the high 
order digit, push RELEASE and START. The accumu
lator and distributor will remain the same (not De 
reset to zeros). 

i. If it is desired to clear the 650 memory to other 
than zeros, this may be dOne,. by a 650 program 
routine in 650 language. 

c. Expected Stops and action to be Takeno 

a. If an invalid operation code, drum location or a 
branch on distributor error (No 8 or 9 present) 
occurs, the simulator will type the contents of the 
program register, the upper and lower accumulator, and 
the distributor. (The 650 drum addresses of 2004-
2044 are not recognized as being invalid, ~u~ they 
will in most ~ases cause the add or multiply tables 
to be destroyed .. ) Then it will halt and if START 
is pushed, the simulator will allow new console 
switch settings to be made. Follow directions under 

8 (A) 14''''3. t~ continue .. 
b. If a 650 programmed stop occurs and the simulated 

650 programme,d swi ten is on STOP (sw1 teh 1 off) the 
simulator will type the contents of the program 
register, the upper aDd lower accWRulator and the 
distributor. . It will then baIt a.nd if START is 
pushed twice, the 650 program will continue. 

c. If a 650 overflow occurs and, the simulated 650 over
flow sense switch is on STOP (switch 2 off) the 
simulator will tYP~ the coatents of the prograa re
giste:r,the upper and lower aecWRulator and the dis
tributo'!:. It will then halt. and if START is pushed, 
the 65' program will contiRue.. The simulator will 
not stop due to .an overflow on shift aDd eouDt. 
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do If the simulator stops, due to a 650 error, the 
error card is the second card from the back in the 
reader non-select stackero Follow the correction 
procedure as given in the 650 program write-upo 

eo If the simulator stops for a 1620 error, follow 
the correction procedure as given in the 1620 
manual. 

VIII. Simulation of the 533 Control Panel 

In order to simulate the 533 Control Panel for the 1620-650 
simulator, a read and punch routine must be writteno 

When the simulator interprets a read instruction, it clears 
one hundred digits of storage to a record of ten-lO digit 
words of ,zeros, symbolically called BUFFER and branches to 
location 30000. Starting at location 30000, a prograa must 
be written to read a card, (alphabetically, if RoPoQo device 
is used) and transfer the 160 digits of alphabetiC data in-
to the 100 digits of BUFFER storageo In this routine all 
control panel decisions must be made sucb as Load, Entry A 
Entry B, Column splits, Pilot and Co-selectors, etco When 
this has been programmed, a branch to 23250 is made, sym
bolically called STORE in the simulator programo The simulator 
then moves the 100 digit record of BUFFER storage onto the 
READ band of the si~ulated drumo 

When the simulator interprets a punch instruction, it transfers 
the detta in the panch band of the s'imulated drum to BUFtER 
storage and branches to 3500~o Starting at location 35000, 
a routlne must be written to tra~sfer the 100 digits in BUFFER 
storage into a 160 digits formato All control panel decisions 
such as Control information, Entry A, Entry. B, Column splits, 
Pilot and Co-selectors, etco, must be made and the card p~nched 
(alphabetically, if R.PoQo device is used) 0 When this has been 
programmed, a br~nch to 20118 is made, symbolically called 
BEam in the simlilator program .. 

In order to explain the program req'llllirements for any control 
panel program for the simulator, it is best fO sng" the 
required symbols in SoP .. So aDd ~strwctioas n~eded for any 
prog~am and then give a specific example" 

Taere are three symbols that have been aefinea in ;the IlJia.lator 
program which. are required in ~e control panel prograa.. '!'bey 
are: 



Label Operat.ion Remarks 

BUFFER DS 24845 
BEGIN DS 201118 
STORE DS 23250 

BUFFER is a hundred digit. record followed by a record 
mark which contains t.en-IO digit words that will be or 
has been transferred from t.he simulated drum storageo 

BEGIN is the location of the next 1620 instruction to be 
executed after punching a card in t.he punch routineo 

STORE is the location of the next 1620 instruction to be 
executed after filling BUFFER storage wit.h ten-lO digit 

'words in the read routine 0 

Since increasing 650 drum locat.ions are stored in decreaSing 
1620 addresses as explained in Part IV q t.he BUFFER storage 
is set up as follows: 

650 Digit Posit.ion 
10 9 8 7 6 5 4 3 2 1 S 

Word 1 90 91 92 93 94 95 9.6 91 98 99 99 
Word 2 80 81 82 83 84 85 86 81 88 89 89 
Word 3 70 71 72 13 14 15 76 17 18 19 19 
Word 4 60 61 62 63 64 65 66 61 68 69 69 
Word 5 50 51 52 53 54 55 56 51 58 59 59 
Word 6 40 41 42 43 44 45 46 47 48 49 49 
Word '7 )0 31 32 33 34 35 36 31 38 39 39 
Word 8 20 21 22 23 24 25 26 21 28 29 29 
Word 9 10 11 12 13 14 15 16 11 18 19 19 
Word 10 0 1 2 3 4 5> 6 '1 8 9 9 

Example: Digit posit.ion 3 of 650 wor.d 4 irs called symbo1i~al1y 
BUFFER + 610 

Before branching to the control panel read routine q the 
simulator clears the BUFFER t.o 100 zeros with flags at BUFFER q 

BUFFER + 10 q BUFFER + 20~· etc 0 Q to BUFFER + 90 <> If these flags 
are removed they must be replaced before branching back into 



the simulatorG If any of the 650 words are negative, 
( 

flags must be set .at the BUFFER sign positions, BUFFER + 9, 
BUFFER + 19, etc 0 ,. to BUFFER + 990 No other flags than those 
stated above must be in BUFFER before branching into the 
simulator 0 

Before branching to the control panel punch routine, the 
simulator transfers the 10-10 digit words of the 650 punch 
band into BUFFER storageo Flags are over the 650 digit 
position 10 of each warda These flags may be removed if 
necessary and other flags set as required 0 If any 650 
word is negative, flags are set over the 650 digit position 
1 of that word, ieo BUFFER + 9, SUFFER + 19, etc o 

A method for translating card column to read area addresses 
for the read or punch routine is given below~ 

The following formulae assume that the read or punch area in 
the control panel routine is defined as follows: 

DAB 80 

Where . 11 READ '8 is· an arb! trarily assigned label of the alpha 
read area o Any label accept.l.tlble by SoPoS.o can be usedo 

The formulae give the increment £~r the READ symbol (or any 
other acceptable symbOll) which will symbolically locate the 
zone or digit posit.ion of any desired card column. in. the 
READ areao 

Let. N = card column desiredo 

Then numeric portion digit of card column N is READ + N (2) 
-20 
Then zone portion digit. of card column N is READ + N (2) -30 
Example: 

Address of numeric portion of CoCo 210 = READ + 21 (2) -2 = 
READ + 400 
Address of zone portion of CoCo 210 = READ + 21 (2) -3 = 
READ + 390 

For the read routine, the card is programmed to read alpha
betically(if R .. PoQo dev:!,@e is used) or numerically as the 
case may be, and the branches are programmed to swit.ch the 
program to Entry A, Entry B, Ent.ry C, or LOAD 0 If the 533 



panel uses only one read entry, only one has to be pro
grammed. For each of the four entries used, the data 
must be moved from the card into the correct 100 digits 
format in BUFFER storage. Then the branch is made to 
STORE. If the card being read is a 650 load card, the 
80 columns of card data must be moved to the BUFFER and 
a flag set at STORE (23250) before branching. 

For the punch routine, the 100 di9i1:s must be moved 
from the BUFFER storac.;e and plaaed in the correct columns 
before pun~hing the correct punch card (PONCHA, PUNCHB. 
PUBCH C) must be selected from control informatiQn (Word 10), 
the branch made, the data stored in the, correct columns, 
the card punched, and then a branc:h to BEGIN is made. It, 
is not pos.ibie t.o p.nchn~1c,.'f",.BVFF.R,. since the 658 
wards are f. reyerae' order as QPlal.ae4 1nPar-t IV .. 

When the;eontrol panel program bas been written in S.P.S., 
assemble the program and compress the SoP.S .. output by 
us1ng the Compressor progr~. Direct10n as to the method . 
of loading this deck with the siaulator are given in Section 
VII (B). 

Notes: 

1. The alphabetiC coding of the 650 differs from the 
1620 by a constant of twenty .. 

650 Code 1620 Code 
A 61 41 
I 69 49 
J 71 51 
R 79 59 
S 82 62 
z 89 69 
0 90 70 
9 99 79 

This means if any alphabetiC data is read by the 650 
proc.;rams, tke control panel routine must convert the 1620 
eodinginto the 650 coding and vice-versa for output. If 
the 650 does not operate upon the alphabetiC data but just 
passes if: through, the conversion would not be necessary .. 
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IX. 

20 The 650, when reading aards, performs an auto
matic validity check for double punches and blank 
columns 0 If this check is required when using the 
s~ulator, the control panel routine must be pro
grammed to test for double punches (by alphabetic 
codes) or blank columns (alphabetic code of 00) 

30 When using RoPoQo E07386, cheek the load column 
for the presence of both alpha code 30 and alpha 
codes 41-49 to determine 1f the card is a load 
card. 

4. In the co.trol panel read routine, if the signs 
are not over the units digit in the card, the 
routine must move the signs from the specific card 
column to the units digits of the 650 word in BUFFER 
storage 0 Also for the punch routine, the signs of 
the 650 words in BUFFER storage must be moved to the 
specific cards column whether the sign is in the units 
position or noto When punching a "+,0" cOHiaation 
and the "+" sign is required in the card, be sure to 
use a code 300 

5q In order to test the control panel read routine, it 
would be good to include a 382484500100 instruction 
before branching into the s1mulatoro This would type 
out the BUFFER which could be examined before the 
data is transferred into the simulator o The WBTY 
BUFFER instruction could be changed to a BOP latero 
The same procedure conlo be followed for the punch 
routine 0 

Control Panel Program ~ple 

Following is 'the wiring for a 533 control panel that 
uses all three read entries and all three p~nch exits. 
This panel has been used as an example for a control 
pamel program" 

CoL, 1 to Load 
7 " Po Se10 6. (top row) 

Ie .. Load 
12 .. Po Se1 .. 1 DPU 
31 " p" Sel .. 1 DPU 
34 If Po 5e10 13 XPU 
35 " Po Selo 8 DPU 
41 " Po Selo :2 DPU 
42 " Po S8l-o 14 XPU 



Colo 43 to Po Sel .. 9 DPU 
50 .. P .. Sel .. 15 XPU 
51 It P. Selo 3 DPU 
53 II Po Sel .. 10 DPU 
58 11 P .. Sel .. 16 XPU 
59 It Po Sela 11 DPU 
61 It P. Sel. 4 DPU 
66 .. P • Sel. 17 XPU 
67 .. Po Sel .. 12 DPU 
71 II Po Sel .. 5 DPU 
74 ft Po Sel .. 18 XPU 
19 .. Ro Col .. Sp~it l-C 

Read Card A-

CoL. 1-7 to Sto .. Ent .. A-Wdo 1 - POSo 7-1 
8-12 Ii It ' .. A .. 2 It 5-1 

13-20 .. It .. A .. 3 - .. 8-1 
21-30 u It It A II 5 - It 10-1 
31-40 .. I • It A It 6 - .. 10-1 
41-50 II " u A n 7 - II 10-1 
51-60 u II tt A .. 8 - ~I 10-1 
61-70 .. II it A .. 9 - .. 10-1 
71-80 It n II A II 10 U 10-1 

Read Card B-

Col .. 1-10 to St.o .. Ent .. B-Wdo 1 - POSe 10-1 
11-18 .. .. .. B II .2 - II 8-1 
19-26 Ii II tI B " 3 - II 8-1 
27-36 u It U B It 4 - It 10-1 

Read Card c-

Col .. 1-7 to sto" Ent. C-Wd 1 - Pos .. 7-1 
8-12 It It n Cit .2 II 5-1 

13-20 u It .. C .. 3 .. 8-1 
21-26 .. II It C " 4 - 11 6-1 
27-34 J1 n It C t1 5 - t1 8-1 
35-42 u II " C " 6 - It 8-1 
43-50 n .. tt C .. 7 fl 8-1 
51-58 1I II II C If 8 II 8-1 
59-66 It It tt C it 9 - It 8-1 
67-74 It It 11 C u 10 - It 8-1 
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Word Size Emmiters 

Zero to BW5, BW6, BW7, BW8, BW9, BWlO 
Using BUS and Split wires Send Zero Size 
To ~. Sel .. 1 thru 5, N's on Second row, 
P., Selo 7 t.hru 12, Nls on second row, 

Five to AW2~ & Po Sel .. 7, T second row. 

Six to CW4 

Seven to AWl, OWl, 

Eight to AW3, CW31, BWJo 

Nine to BW2, CW5, and using split wires 
to P .. Sel., 8 t.hru 12, TO s on second row" 

Ten to BWl, BW4, AW5, and using split wires to P. 
Selo 1 t.hru 5, 'fDs on second row. 

Pilot. Select.ors -

IPU Po Sel .. 6 from Rd. Col.. Split 1-12-x 

Pc 8el .. 8, T Top Row to P .. Se10 14, C Second Row 
f1 9, .. II 01 HI II It 15, ," n II 

tI 109 Ii Ii II 18 U n 16, ft n .. 
n 11, II " It " IS n 17, " If If 

i1 12# n II II Ii Ii If 18, " II fa 

P .. SeL, 6/1 C 'fop Row t.o Rd .. D Sel .. C 
fa 8, n u II .. Sto. Ent" C-Wd .. 6, POSe 
II 9/1 n rI n .. u It II .. 7, tt 

/I 10, " tI U It If " u n 8, It 

It II, u It 18 If Ii II It " 9, .. 
ff 12, It II U " II It n It 10, I;! 

Po Sel. 6, T Second Row From Rd .. Imp .. 8 

Po Sel .. 13 thru 18, T Second RoW, from Rd. Imp. 9 
using BUS" 

P .. Sel .. 13 thru 18, N Second RoW, from Rd .. Imp. 8 
'Cuilling BUS .. 
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P. Sel. 1, C Second Row to AW6 (WDo Size Entry) 
It 2, C Second Row to AW7 (WDo Size Entry) .. 3, C It .. .. AW8 (n .. It ) .. 4, C n .. It AW9 (It .. .. ) 
11 5, C N .. .. AW1O(tI .. It ) .. 6, C n It " Entry B .. 7, C " .. .. CW2 (Wd. Size Entry) 

P, Sel. a, C Second Row to CW6 (Wdo Size Entry) 
It 9, C tI .. tI CW7 (If .. .. ) 
11 10, C II It .. ewa (It .. fI ) .. 11, C fI fI .. CW9 (" .t N ) 
II 12, C If If .. ewlO (" If If ) 

P. Sel. 12, C Second Row to Sto. Ent. C, Wd. 5, POSe 9 

Read Hold to Po Selo Holds 1 thru 18 

Digit Selector Read 
0&3 Split wired to Entry A 

RSU is jack plugged. 

Read ~pluse a to Sto. Ent. a-Wdo 2, Poso 9 

Punch Card A 

Colo 1-9 from Sto. Exit, A, Wd, 1, Pos. 10-2 
Col. lO- II Pch. Col. Split POSe 10, 0-9 

If 11-la II stoo Exit. A, Wdo 2, Paso 8-1 
If 19-26 .. It It It fI 3, n a-1 , 
fI 27-36 It II n It It 4, fI 10-1 , 
II 37-42 .. fI If fI II 10, It 6-1 , 
II 43-48 II II II fI II 6, II 6-1 , .. 49-54 It .. It .. II 7, fI 6-1 , .. 55-62 .. .. .. .. .. 8, .. 8-1 , .. 63-70 It fI If .. II 9, U 8-1 , 
II 71-78 .. n If .. n 5, n 8-1 , 
N 79 .. Pcb .. Cade Selo POSe 9-T 

Punch Card a 
. , 

Colo 1-7 from Stoo Exit a, ltd 0 1, Pos. 'fh 
n &-12 u' n n .. If 2, If 5~1 , .. 11-20 " It .. " .. 3, .. 8-1 , 
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Punch 

Col. 21-26 from Sto. Exit B, Wel. 10, Pas. 6-1 
" 27-34 If It It It .. 4, It 8-1 , 
It 35-42 It II " It 'I 5, 'I 8-1 , .. 43-50 " II II .. II 6, It 8-1 , 
" 51-58 .. II .. .. I' 7, .. 8-1 , 
II 59-66 II .. It II .. 8, II 8-1 , .. 69-74 II .. It II II 9, It 8-1 , 
II 76-80 It .. It .. It 2, It 10-6 , 

Carel C -
Col. 1-9 from Sta .. Exit .. C, Wel. 1, Pas. 10-2 

" 11-19 " n .. " .. 2, II 10-2 , 
II 21-29 II n n .. II 3, II 11-2 , 
It 31 ... 39 II " It .. .. 4, " 10-2 , .. 41-49 .. .. .. II It 5, II 10-2 , 
II 51-59 •• .. .. .. II 6, .. 10-2 , 
" 61-69 111 It .. If .. 7, " 10-2 , 
" 71-79 111 111 " It It 8, " 10-2 , 

Note - Col. 65 is also split wired to Pch. Code Se-
lector Paso lO-T.. . 
Col .. 77 is also split wired to Pcho Code Se
lector Pos .. 7-T 

Colo 10 Split wired from. Pch Colo Sp10 Pas .. lO-C & 
Co. Sel. l5-Poso 3-No 
Col~ 21 Split wired from Punch Col. Spl .. POS o 9-C & 
COo Selo 15= Pos. 2-N. 
Colo 30 Split wired from. Pch, Colo Spl. POSe 8-C & 
Coo Sel .. 15- POSe I-N .. 
Col. 40 Split wired from Pch. ColoSPl" POSo 7-C & 
Coo Sel .. 16- Pos .. 5-No 
,Col .. 50 Split wired from Pch Colo Spl .. Pas .. 6-C & 

Co. Sel .. 16- POSe 4-N. 
Col. 60 Split wired from Pcb .. Col. Spl" POSe S-C & 
Co. Sel. 16- 3-N. 
Col. 80 Split wired from Pch. Col. Spl .. Pos .. 3-C & 
Co. Sel .. 16- POSo l-No 

C~lo 70 Split wired from Pch Col. Spl. POSo 4-C 
"'t: 70" " .. Co .. Sel. 16 POSo 2-. 
It 70" ,t .. Pch .. Col. Splo Pas .. 2-(0-9) 

Co Selectors 
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Co. Sel. Pick-up 15 & 16 wired to control Information 
Pas. S. 
Co Sel. Hold 15 & 16 wired to Pch. Hold. 
Co. Se1. 15, PoeD 3 through l-T wired to Pch. Col. 
Sp1. Pas. 10-8 (0-9). -
Co':Se1. -16, Pas. 5 through l-T wired to Pch Col. SplD 
Pos. 7-3(0-9). 

Co. Sel. IS-pas. 3-C from Sto. Exit Wd. 1 - Pos. 1 .. .. 15- " 2-C .. .. tI n 2 - .. 1 
11 .. 15- It l-C .. .. n n 3 - II 1 
" It 16- " s-c " II II .. 4 - II 1 .. II 16- n 4-C .. tt II .. 5 - n 1 
n .. 16- 11 3-C n " .. II 6 - It 1 
II n 16- n 1-C n .t .. II 8 - n 1 .. " 16- N 2-C .. Pch. Code Se1. 6-N 

Punch Signs -
PSU :i.S jack plugged 
P + is jack plugged 

Control Information -
Pos .. 10 to Pch Code Sel. POSo 10 - IPU 

n 9 II II .. II II 9 - IPU .. 9 II Puncll A .. 8 .. Punch B 
n 7 n Pch. Code Se1. Pos .. 7 -IPU , 
n 6 n " .. n n 6 - IPU 

Punch Code Selectors -

POSe 6-T to Pch. Col Spl. Pas. 2-C 
n 7,9, & 10- C from X-IMP 
n 6-C from S tc,>o Exit C, Vd. 7, Pos. 1 

Punch Col. Split POSe l-C from sto. Exit A, wi .. 1, 
POSe 1 

DPBC Jack Plugged to STOP 

Double Punch, Blank Columns Dete~tion wiring -
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Punch Brushes 
It " 
" " 
n " .. " 

" 
" " 
It " .. " .. 
.. II 

.. ... 

" If 

Punch Brushes 
It II 

.. If 

.. " 
tI It 

" n 

" tI 

It " .. \I 

J1 tI 

Punch Brushes 
If n 

U ft 

It tf 

U It 

n .. 

tt u 

It U 

.. .. 
" .. 
II .. 
It Ii 

n .. 
It II 

I. 
" II 

" It 

If .. 
It It 

.. n 

It 

1-6 
8-9 

to DP & Be Deto Ent. 1-6 
8-9 

11 
13=17 

II 

11 " 
13-17 It 

19 " 
21-25 " 
27-29 .. 
31-33 " 

35 Ii 

31-39 II 

41 " 
43=47 It 

49 Ii 

" .. 
" 
" 
" 
" 
" 
" 
n 

.. 
t1 

I. 

" .. 
II 

" 
u 

.. 
II 

" 

II 

It 

II 

fl 

It 

It 

II 

.. 

.. 
" 

It 

It 

II 

" 
II 

II 

It 

Ii 

" 
If 

.. 

19 
21-25 
21=29 
31-33 

35 
37-39 

41 
43-47 

49 

49 to DP & Be Deto Ento 49 
51-53 
55-57 

59 
61 

63=64 

51-53 19 

55=51 II 

59 Ii 

61 u 

63-64 II 

61-69 " 
11=73 II 

'15=16 II 

79 tI 

1 
10 
12 
18 
20 
26 
30 
34 
36 
40 
42 
48 
50 
54 
58 
60 
62 

65-66 
10 
14 

11-18 

.. .. 
II .. 
tI " 
Ii .. 
" " .. " 
II II 

.. II 

.. 

It It 

" tI 
II 

n -Ii tv 

It t1 Ii 

.. 
f-I U ., 

.. .. 
" '1 

n n 

•• 
II II 

., 
It .. 

" II 

n .. 
•• 

Ii .. 
If .. 
.. .. 

II 

II 

.. 
" 

II 

II 

n 

II 

tI 

fI 

.. 
" 
" 
II 

II 

" 

.. 
" .. 
n 

II 

It 

tI 

" .. 
tI 

It 

.. 
II 

" 

1 
10 
12 
18 
20 
26 
30 
34 
36 
40 
4~ 

48 
50 
54 
58 
60 
6~ 

65=66 
10 
74 

11=18 

61-69 
11-73 
15-76 

19 



Jack plug BC Det.. Control 74 to 75 
79 to SO " " II " " 

Explanation of the program listing, for the program 
written, for the above control panel. 

S.P.s. Card No. Remarks 

01030 - The required starting location for the 
first instruction of the read routine .. 

01040 - OIOSO - Symbol definitions which are required 
to tie into the simulator program. 

01090 - The card is read alphanumerically, in 
order to check for the presence of "12" 
punches in load cards and for missing 

01100 - 01110 -
01120 - 01240 -
01250 - 02020 -
02030 - 02070 -
020S0 - 02190 -
02200 - 03060 -

03070 - 03120 -
03130 - 03200 -
03210 -

03230 - 04190 -

04200 -

04220 - 05020 -
05030 - 05050 -
05060 - 05100 -
05110 - 05180 -

05190 - 06060 -

fl12·f punches in non-load cards .. 
Initialization for the read~ubroutineo 
Teats for load cards (columns 1 and 10)0 
Test for Read Entry B (x - punch in colo 
79) .. 
Tests for RBAO Entry A ("0" or "3" in 
col. 7) .. 
Transfers READ Card C data to BUFFER 
storage using a subroutine. 
Transfers Read Card A data to BUFFER 
storage using a subroutine .. 
Transfers R_ad Card B data to BUFFER 
storage usi~~ a subroutineo 
Transfers Loculi Card Data t.o BUFFER 
storage using a subroutine .. 
Instruct.ion necessary to branch to dat.a 
address of the 650 Read Instruction 
when a load card occurs .. 
Subroutine for transferring card fields 
to words in BUFFER storage .. 
The required starting locat.ion for tbe 
first instruction of the punch routine .. 
Tests for Punch Card Ao 
Test for Punch Card B. 
Test for Punch Card C. 
Transfers BUFFER storage to the Punch 
out locations for PURch Card C .. 
Tests control information for siCJR 
control and x - impulses for Punch 
Card C. 
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06070 - 06230 - Transfers BUFFER storage to the 
Punch out location for Punch Card B. 

06240 - 07120 - Transfers BUFFER storage to the Punch 
out location for Punch Card A. 

07130 - Instruction to Punch Card alpha
betically. 

07140 - Required branch instruction back into 
the simulator program. 

07150 - 08150 - Subroutine for transferring words in 
BUFFER storage to card fields~ 

08160 - 08200 - Symbol definitions for control panel 
program. 
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1 
N 
I 

30000 
24845 
2071$ 
23250 
30000 37 36.141 0\)500 
30012 l63~?o-4 1(4'944-
300241636309 L6139 
300'36 25 30051 3Ol~;8 
3()048t4 30057 0 .... 0--4 
300:60 46~0648 01~00 
3007232 36140 00000 
30084 14'-6,1:41 OOOL 0 
30096 4630648 01200 
30108 11 36158 36140 
30120 25 '3()i~1 36140 
30132 1'4, 30141 0"'0"'4 
30144 46 3'0648 01200 
3015fv 14 3:6159 OOOL 0 
30 l;6,833361'58 00000 
30180 4630648 01200 
30192 2:5 30213 3629'6 
30204 14 30213 0-0-2 
30216 46 30576 01200 
30228 25 30249 361'53 
3024-014 3()249 0..;.0-0 
3025'246 30432 01200 
30264 14 30249 000 .... 3 
302764630432 01200 
30288 1130168 -0007 
3030'0 1130768 -0005 
30312' 1730168 .... 0008 
303~4 t't 30168 .... 00'06 
30336 17 30168 -000' 
3034817 30768 -000. 
30360 17 30168 .... 0000 
30372 17 30168 -OOOQ 

1010 *VIRGI tUAOEPARTMENT OF HIGHWAYS ROADDES16N SERlES CONTROL PANELZ 
lO~O * FOR: THE IBM 1620 DATA PROCESSING SYSTEM.Z 
~030 DORG 30000."t.REQUIRED FOR C. P. PROGRAM.Z 
1040 BUFFER OS .24845."REQUIRED FOR C. P. PROGRAMZ 
1070 6EGINDS ,201'78, .. REQUIRED FOR C.P. PROGRAMZ 
IOSO STORE OS ,23250uREQUIREtl FORe. P.·PROGRAMZ 
1090 READ RAe!) CAROl; ..•.. 
1100 TFM WORO,BUFFER&99Z 
1110 . TFM CDCOL.CARt)-2Z 
1120 TO *&21~CARDt717Z 
11:30 CM *&9,' .. 810l 
1140 BE LOADZ 
1150 SF CARD-IZ 
1160 eM, CARP,3(hlOZ 
1170 BE L6ADZ 
t180 MF CARO&17,CARD-l~ 
1190 TO *&21,CARD-IZ 
1200 CM' *&~':4,810Z 
1210 BE lOADZ 
1220 eM CAR{)&18,30:,10·l 
1230 CFCARO&17Z 
1240 BE LOADZ 
1250 TD *&21 ,CARD'S IS5l 
2010 CM *&9,2,810Z 
2020 BE ENTRYBl 
2030 TD *&21,CARD&12Z 
2040 CM *&9,O,810Z 
2050 BE. ENTRYAZ 
2060 CM *-15,3,10l 
2070 BE ENTRYA! 
2080 BTM SUB,i.7Z 
2090 BTM SUBR,5! 
2100 8TM SU8R,8Z 
2110 BTM SUBR,.6Z 
2120 BTM SUBR,S.?11Z 
2130 STM SUBR,8.~11Z 
2140 8TM SUBlh8,711Z 
2150 8TM SUBR,8,711Z 



.L 
w 
I 

30384' 11 30168 -0000 
3(:)396 17 3016;8 -OOOQ 
30408 41 24943 OO(l05 
3042'0 49 23250 00000 
30432 1730768 -0001 
30:444 17 :3 0 76;8 -0005 
3045,6 17 30768 -0008 
304c68 12 36304 -0010 
30480 17 30768 -0010 
304'921'7 30768 .... 0010 
3050417 '30768 -0010 
30516 17 30168 -0010 
305,28 17 30168 -0"010 
30540 1730168 -0010 
30552 41 2491+:3 00005 
3056449 2'3250 00000 
3057617 3076:B -0010 
305881536,114 OO()07 
30600 1730168 -aOOG 
30612 11 30768 -0'008 
30624 1130168-0010 
306.36 1f,9 23250 00000 
3064:81(1 30708 -0010 
30660 17 30764 -0010 
3067217 30768 -OCHO 
306:8411 30768 -0010 
30696''17 30168 .... 0010 
30708 11 30.1·6!S ... O'()10 
30729 173076;8 ... OfHO 
3073217.,01$8 "'O(HO 
307'44'322:3'250 OG"OO{) 
307!>6 49 23'250 00000 
30768 71 30168 30767 
3C)7S0 26 3631436304 
307,2 2236'314 30167 
308,04 1136314 .... 00'01 
30816' :3:236'1 M 00:600 
3082821 36309 30761 
30840 2136309 307"67 

2160 
2170 
2180 
2,190 
2200 
2210 
2220 
2230 
2240 
2250 
3010 
3020 
3030 
3040 
305'0 
3060 
3070 
3080 
309'0 
3100 
3110 
3120 
3130 
3140 
3150 
3160 
3170 
3180 
:n:90 
3200 
3210 
3220 
~230 
3240 
3250 
4010 
4020 
4030 
4040 

BTM 
BTM 
MOP 
B 

ENTRYA BTM 
BTM 
BTM 
SM 
BTM 
BIM 
BTM 
BTM 
BTM 
BTM 
MOP 
B 

EHTRYS BTM 
TOM 
BTM 
BTM 
BTM 
6 

LOAD BTM 
STM 
8TM 
aTM 
BTM 

--BTM 
BTM 
BTM 
SF 
B 

SUSR MF 
TF 
S 
AM 
SF . 
A 
A 

SUBR.8.711l 
SUBR.8.7111 
BUFFER"9~~5l 
STORE ... REQUIRED FOR C. P. PROGRAM.Z 
SUBR.7l 
SUBR.5Z 
SUBR.SZ 
WaRthl0l 
SUBR.IOI 
SUS-R.IOZ 
SUBR.lOI 
SUBR.IOl 
SUBR.IOI 
SUBR,IOI 
BUF-FER&C)8·.51 -
STORE ••• REQUIRED FOR C. P. PROGRAM.Z 
SUBR.IOI 
CAR&&33.7Z 
SUBR.S.?lll 
SUBR't8l 
SUBR.IOZ . 
ST0RE ••• ReQtH~Ef}FOR c. P.PROGRAM.Z 
SUBR .. IG'Z 
SUBR.IOZ 
SUBR.IOZ 
SUBR.IOZ 
SUSR.tOZ 
SUeR.10Z, 
SUBR.IOI 
SUBR.IOZ 
STORE ••• REQUIRED FOR C. P. PROGR-AM.Z 
STORE •• tREQUl~e:D FOR C- P. PROGRAM.Z 
SUBR.SUBR,..!Z 
TEt'hWORDZ 
TEM .,~BR-IZ 
TEM.IZ 
TEM •• 6Z, 
cnCOl..suBR-lZ 
COC0L.SUBR-II 



30854 12 3630R 3630M 
30864 33 3631M O()OOO 
30876 43 30900 30761 
3088832 36~lM OOQO<;) 
30900 44 310Q8 3076lJ 
30912 1236314 ... pOOI 
30924 153631M 00009 
30936 12 36309 ... OQOl 
30948 25 30969 3630R 
30960 14 30969 0 .... 0~1 
30972 47 30996 OllDO 
30984 15 3631M 000'08 
30996 11 36309 -OCl01 
31008 1236304 ~0010 
31020 42 qo'ooo 00000 
35000 
35000 16 36309 L6139 
35012 26 36322 246'52 
35024 15 3,6321 0000-
35036 :33 36315 00000 
35048 25 36322 36316 
35060 14 36322 000~8 
35072 46 35636 01200 
3508425 36322 36311 
35096 14 36322 OOO~8 
35108 46 35432 01200 
35120 2536322 36320 
35132 14 36322 000-8 
3514432 35828 00000 
35156 41 35180 01200 
35168 33 35828 00000 
35180 17 35826 =0110 
35192 17 35'828 -1110 
35204 17 35828 ..,.2110 
352'16 11 35828 .... 3110 
35228 11 35828 ""'4110 
35240 11 35828 ... 5110 
35252 17 35828 -6110 
35264 11 35828 =7110 

4050 
4060 
4010 
4080 
4090 
4100 
4110 
4i20 
4130 
4140 
4150 
4160 
4170 
4180 
4190 
4200 
4210 PUNCH 
4220 
4230 
4240 
4250 
5010 
5020 
5030 
5040 
5050 
5060 
5070 
5080 
5090 
SlOe 
5110 
5120 
5130 
5140 
5150 
5160 
5170 
5180 

TNS 
CF 
80 
SF 
BtiF 
SM 
TOM 
SM 
TO 
eM 
BNE 
TOM 
AM 
SM 
BB 

·OORG 
TFM 
TF 
TOM 
CF 
TO. 
CM 
BE 
TO 
CM 
BE 
TO 
eM 
SF 
BNE 
CF 
8TM 
BTM 
8TM 
BTM 
BTM 
BTM 
BlM 
BTM 

C0COl~WORO~611Z 
TE~,,6Z 
*&24.SUBR-IZ 
TEMu6Z 
*&108,SUBRZ 
TEM~lZ 
TEM,9,6Z 
coeOL,IZ 
*&21 9COCOl, lIZ 
*&997,8101 
*&24Z 
TEM.·fh6Z 
(DCOl,IZ 
WOROjlOZ 

Z 
35000, uREQUIRED 
COCOL,CARO-2Z 
TEMP,BUFFER&7Z 
TEMP-1 ~o, l1Z 
TEMP-7Z 
TEMP,TEMP=6Z 
TEMP,8.10Z 
PUNCHA! . 
TEMP~TEMP~5Z 

TEMP,8,10Z 
PUNCHBZ 
TEMP,TEMP-2Z 
TEMP,8,lOI 
StJBPZ 
*&24Z 
SUBPZ .. 
SUBP,110Z 
SUBP,111QZ 
SUBP,2I10Z 
StJBP,3110Z 
SUBP,4110Z 
SUBP,SllOZ 
St;JBP,6110Z 
SUBP,7110Z 

FOR C. P.PROGRAM.Z 



35216 25 36322 36318 5190 TO TEMP,TEMP-4Z 
35288 14 36322 OOO-S 5200 CM TEMP,8,101 
35300 41 35324 01200 5210 BNE *&24Z 
35312 15 36292 00005 5220 TOM CAR.D&I51 ,51 
35324 25 36322 36315 5236 TO TEMP,TEMP ... 7Z 
35336 14 36322 000-8 5240 CM TEMP,8, 101 
35348 47 35372 01200 5250 SNE *&24Z 
35360 15 36268 00005 6010 TOM CARD6- 127 ,5 Z 
3531'2 25 3632'2 36319 6020 TO TEMP,TEMP-31 
35384 14 36322 000-8 6030 CM TEMP,8,lOZ 
35396 47 35804 01200 6040 BNE ENOZ 
35408 15 36278 00007 6050 TOM CARD&137,7Z 
35420 49 35804 00000 6060 B ENOZ 
35432 32 3'5828 00000 6070 PUNCHB SF SUBPZ 
35444 17 35828 -0401 6080 BTM SUBP,407Z 
35456 17 35'828 -1605 6090 BTM SUBP, 1605Z 
35468 17 35828 -2308 6100 BTM SUBP,23081 
35480 17 35828 ... 9506 6110 BTM SUBP,9'506l. 
35492 11 35828 -3308 6120 BTM SUBP,3308Z 

I 35504 17 35828 --4308 6130 BTM SUBP,430az 
~ 35516 17 35828 -5308 6140 BTM SUBP,53081 
U1 
I 35528 17 35828 .... 6308 6150 BTM SUBP,6308l . . 

35,540 17 35828 -7308 6160 BTM SUBP,7308Z 
35552 11 35828 -8308 6170 BTM SUBP,830az 
35564 11 36309 -0002 6180 AM CDCOl,2Z 
35576 33 35828 00000 6190 CF SUBPZ 
3558'8 17 35828 -1105 6200 BTM 5UBP,lHl5l 
35600 15 36288 00000 6210 TOM CARD& 147 ,Ol 
35612 15 36'269 00000 6?20 TPM CA RO& 148,Ol 
35624 49 ~5804 00000 6230 B ENOZ 
35636 33 ~5828 00000 6240 PUNCHA CF SUBPZ' 
35648 17 358?8 ... 0110 62?0 BTM SUBP,llOZ 
35660 32 35828 oqooo 7010 SF SUaPl 
3<5672 17 35828 -1308 10.?0 BTM SUBP, 13c08Z 
3.5684 17 358Z8 l"'?308 7030 8TM SUBP,Z30SZ 
35696 11 '3.5828 ... 3110 1040 BTM 5UBP,3110Z 
35706 11 35828 "'9506 7050 BTM StJBP,9506Z 
3572Q 11 35828 -5506 7060 BTM 5uBP,5506Z 
35132 17 35828 --6506 1070 BTM 5UBP,6506Z 



35144 11 35828 -1308 1080 BTM SUBP,1308Z 
35156 11 35828 -8308 1090 BTM SUBP,8308Z 
35168 11 3582i8 -4308 1100 BTM SUBP.4308Z 
35180 16 36299 01(000 1110 TFM CARI>&158,2000.8Z 
35192 33 36296 00000 1120 CF CARIl&155Z 
35804 39 36141 00400 7130 END WACO CARDZ 
35816 49 20718 00000 7140 B BEGIN",REQUIRED FOR C. P. PROGRAM.Z 
35828 32 35826 00000 1150 SUBP SF SttBP-2Z 
35840 32 35824 00000 1160 SF SUBP-4l 
35852 21 36309 35821 7170 A CDCOL,SUBP~lZ 
35864 21 36309 35821 1180 A CDCOL ,SUBP-IZ 
35876 32 35825 GOOOO 7190 Sf SUBP-3l 
35888 25 35909 35825 1200 TO *&21 ,SUBP-3Z 
35900 11 35909 O-OJO 1210 AM *&9,10,810Z 
35912 25 35825 35909 1220 TO SUBP-3 ,*-3Z 
35924 16 35954 1(4944 12'30 TFM *&30.8UFfER&99Z 
35936 22 35954 35825 1240 S *&18,SUBP-3Z 
35948 32 24944 00000 1250 SF BUFFER&99Z 
35960 21 35954 35821 8010 A *-6'SUBP~lZ 

i 35972 12 35954 "'0001 8020 SM *-18 ,ll ,.jl!o. 
0\ 35984 13 3630R 3595M 8030 TNF COCOl,*~30,611Z 9 

35996 44 36128 35828 8040 BNF *&132,SUBPl 
36008 12 36309 -0001 8050 SM COCOL, lZ 
36020 25 36041 3630R 8060 TO *&21 ,ClKOL, lIZ 
36032 14 36041 0-0-5 8010 CM *&9,5,610Z 
36044 46 36116 01200 8080 BE *&12Z 
36056 15 3630R 00004 8090 TOM CDCOl,4.6l 
36068 11 36309 -0001 8100 AM COCOL,IZ 
36080 43 36128 3630R 8110 80 *&46,(OCOL,11Z 
3'6092 12 36309 -0001 8120 SM CDCOL,lZ 
36104 15 3630R 00003 8130 TOM CDCOl,3,6Z 
36116 11 36309 "'0001 8140 Af\l1 CDCQL,lZ 
36128 42 00000 00000 8150 BB Z 
36141 80 8160 CARD DAS 80Z 
36304 5 8110 WORD OS 5Z 
36309 5 8180 (DCOL OS 5Z 
36314 5 8190 TEM OS 5Z 
36322 8 8200 TEMP OS 8Z 
2 (J442 8210 OEMO 20442" ,REQU IRED FOR C. P. PROGRAM.Z 



x. Ao Explanation of RcP.Qo E07386 

When reading a card alphabetically on the standard 1620 
A 0 punch is internally coded as 70 
II 11 11 U n u ft 20 
II 12 u II " II n 10 
tt 11-0 If " .. fit II 50 .. 12-0 .. If II It It 70 

A "0 1' punch and a "12-0ft punch are both coded as a "70 n e 

This creates a problem for simulationo If a card had 
a "12-on punch in the load column and the "12" punch 
was necessary to recognize it as being a load card, 
there would be no way of making the decisiono Also if 
load cards are to be punched by the simulator, there 
would be no way of punching a "12-0" punch" 

R.PoQo E07386 will allow a card that is read alpha
betically containing a "12-0" punch to be converted 
internally to a code of 300 Also code of 30 will punch 
out alphabetically as a "12-0 If. Therefore, using this 
R.P.Qe it is possible to recognize load cards with the 
control panel progr~o This R"P&Qo is necessary to pro
vide full compatibility with 650 computers, so that cards 
may be used interchangeably during a period of transition 
from the 650 to the 1620" If there is no transition period 
from the 650 to the lb20, or full compatibility is not de
sired, it would be possible to use the simulator without 
the R"P"Qo As explained previously, the RoPoQo is used 
only in the control panel program.. Therefore, if there 
is any punch by which load cards may be distinguished from 
data cards, it would be possible to write a control panel 
program without using the RoPoQ., 

Example: 1.. In the load column, an ll-punch could be 
used instead of a 12 punch to distinguish 
load cards .. 

2. In the load column, if a 12-0 combination 
does not occur, but if l2-punches are pre
sent, the 4 of the alphabetic codes (A-l, 
41-49) could be used to distinguish load 
cards., 

Bo Example of Control Panel Program without R",P .. Qo E0138b 

Following is a short control panel wiring diagram that 
has been programmed and will show how the simulator may 
be used without using th~ R"P"Q", deVice by the method 
shown in Example 1" 
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Load Card, if "12" punch in column 1 
READ Card C, RSU plugged .. 
Col. 1-2 to Sto .. Ento C. Word 1 POSe 10-9 

f. 7-10 u 11 U U It n It 8-5 
" 3-6 n fI fI U fI It " 4-1 
11 11-12 .. .. fI II n 2 .. 9-8 .. zeros .. If II .. .. It If 7-3 .. 13-14 II If n n II II .. 2-1 
n 15-21 It II It It It 3 " 7-1 
n 23-24 " It " It It 4 n 9-8 
t. zeros II It U U U II II 7-3 
II 25-26 " n It " It 'u II 2-1 
It 27-33 " It II " U 5 " 7-1 
n 35-43 n n " It n 6 It 9-1 
n 46-53 .. It .. f' " 1 " 8-1 

It 80 if "X" emit 8 in sto. Ent. C Word 10 Pos .. 1 
It II II II No XIt Emit 9 in sw. Ent. C word 10 POSe 1 

Punch Card C, RSU plugged 
Word 1 Pos. 10-9 wired to Punch Card C col. 1-2 

It 1 II 8-5 II II II II fJ fJ 7-10 
n 1 II 4-1 ft .. It .. n n 3-6 
It 2 1I 9-8 Ii It It fiI It It 11-12 
It 2 u 2-1 u It ft U II II 13-14 
It 3 It 7-1 II II fI II .. It 15-21 
It 4 .. 9-8 I' tt fI It It fI 23-24 
It 4 n 2-1 n It It fI " ft 25-26 
fI 5 II 1-1 .. II II II II II 27-33 
II 6 u 9-1 u II II fI U fI 35,,:,,43 
fI 7 n 8-1 .. It tI n tI .. 46";:53 
tI 8 It 7-1 u .. n n it n 54-60 

If a in pOSe 1 of sto. Exit C Word 10, Emit X in col. ao. 
The 650 program deck of load cards after being processed 
by the address conversion program as explained in Part XI, 
was reproduced with an u11 u punch in Col .. 1 instead of 
u12" puncb. 

Following is the program necessary to simulate this con
trol panel without using the R .. PoQ. device .. Notice 'that 
the card may be read numerically.; 

-48-



30000 
24845 
20778 
23250 
30000 36 
3001244 
30024 32 
30036 32 
30048 32 
30060 32 
3007232 
3008432 
30096 32 
3010826 
30120 26 
30132 26 
30144 26 
30156 26 
30168 26 
30180 26 
30192 2'0 
3020432 
30216 49 
3022'8 32 
3024032 
302'52 32 
30264 21 
30276 21 
30288 21 
30300 32 
30312 32 
30324 21 
30336 21 
3034832 
30360 21 
30:37232 
3038432 

35312 00500 
10228 35312 
35382 f;)OOOO 
35392 '00000 
35402 00000 
35~12 OOOO{) 
35422 00000 
3',5432 00000 
35442 OiOOQO 
24944 35:381 
24934 35391 
24924 35401 
24914 35'411 
24904 35,421 
248'94 35431 
248'84 35441 
2487435451 
2~250 00000 
232'50 00000 
35372 00000 
35378 00000 
35374 00000 
24936 35373 
24940 35381 
24944 3'5377 
35382 00'000 
35·3,84 O()'OOO 
24927 35383 
2493435385 
35386 00000 
24924 35392 
35394 00000 
35396 ,00000 

1010 
1020 
1030 
1040 
1050 
1060 
1070 
i080 
1090 
1100 
lIte) 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1225 
1230 
1240 
1250 
2010 
2020 
2030 
2040 
2050 
2060 
2070 
2080 
2090 
2100 
2110 
2120 

*EXAMP 

BUFFER 
BEGIN 
STORE 
READ 

ENTRYC 

LE C 
DORG 
OS 
OS 
OS 
RNCD 
BNF 
Sf 
Sf 
SF 
SF 
SF 
SF 
SF 
TF 
TF 
TF 
Tf 
TF 
TF 
TF 
Tf 
Sf 
B 
SF,. 
Sf 
SF 
A 
A 
A 
SF 
SF 
A 
A 
SF 
A 
SF 
SF 

ONTROL·PANEL PROGRAM WITHOUT USING 
30000,~ uREQUIREDFOR C.P.P'ROGRAMZ 
,248'45"REQUIREf) FOR C.P.PROGRAMZ 
,20178, ,REQ~lREDFOR C.P.,PROGRAMZ 
,23250.,REQUIREQFOR C.P.PROGRAMZ 
CARO-79Z 
E".TRYC, CARD-79Z .. ' ., 
CARQ-69Z. 
CARD-59Z 
CARD-49Z 
CARD-39Z' 
CARD-29Z 
CARD-19Z 
CARD-9Z 
BUFFER&99,CARD-70Z 
BUFFER&89,CARD-60Z 
BUFFER&19,CARD..,.50Z 
BUFFER&69,CARD ... 40Z 
BUFFER&59,CARD-30Z 
BUFFER&49,CARD-20Z 
BUFFER&39,CARD-IOZ 
BUFFER&29,CARDZ 
STORE",REQUIRED FOR C.P.PROGRAMZ 
SrORE",REQt,JIREO FOR C.P.PROGRAMZ 
CARO..,.19Z 
CARD-73Z 
CARD-11Z 
BUFFER&91,CARD-78Z 
SUFFER&95,CARD-10Z 
BUFFER&99,CARD-14l 
CARD-69Z 
CARD-61Z 
BUFFER&82,CARD-68Z 
BUFFER&89,CARD-66Z 
CARD-65Z 
BUFFER& 19 ,CARD-59Z 
CARD-57Z 
CARD-55Z 



30396 2124907 35395 
30408 21 24914 35391 
30420 32 35398 00000 
304322124904 35404 
30444 32 35406 0·0000 
30456 21 24894 35~14 
30468 32 35417 00000 
30480 21 24884 35424 
30492 15 24854 O!)009 
30504 44 30528 35451 
30516 15 24854 00008 
30528 49 23250 OO!)OO 
35000 
3'5000 3135372 35453 
35012 26 35373 24936 
35024 71 24937 35312 
35036 26 35381 24940 
35048 11 24941 35378 
35060 26 35377 24944 
35072 11 24926 35374-
35084 26 35383 24927 
35096 11 24933 35382 
35108 26 35385 24934 
35120 71 24918 35384 
35132 26 35392 24924 
35144 11 24906 35386 
35156 2635395 24901 
35168 11 2491335394 
35180 26 3539724914 
35192 71 24898 35396 
35204 26 ~5404 24904 
352J"6 71 Z4S8q 35398 
35·228 26 35414 24894 
35240 1124811 35406 
35252 26 35424 24884 
35264 71 24868 35411 
3S276263S43124874 
35288 333542.500000 
35300 2535321 24854 

2130 
2140 
2150 
2160 
2170 
2180 
2190 
2200 
2210· 
2220 
2230 
2240 
2250 
3010 PUNCH 
3020 
3030 
3040 
3050 
3060 
3070 
3080 
3090 
3100 
3110 
3120 
3130 
3140 
3150 
3160 
3110 
3180 
3190 
3200 
3210 
3220 
3230 
3240 
3250 
3260 

A 
A 
SF 
A 
SF 
A 
SF 
A 
TOM 
SNF 
TOM 
B 
OORG 
TR 
TF 
MF 
TF 
MF 
TF 
MF 
TF 
MF 
TF 
MF 
TF 
MF 
IF 
MF 
TF 
MF 
TF 
MF 
TF 
MF 
TF 
MF 
TF 
CF 
TO 

BUFFER&62.CARD-56Z 
BUFFER&69~CARD-54Z 
CARD-53Z 
BUFFER&59~CARD=47l 
CARD-45Z 
BUFFER&499CARD~31Z 

CARD~34Z 

BUFFER&399CARD~21Z 
BUFFER&9992 
*&249CAROZ ~ 

BUFFER&9.8l 
STOREtHREQUIRED FOR C.P.PROGRAMZ 
35000,.,REQUIREO FOR C.P.PROGRAMZ 
CARD-79~BtA~f(S-49l 
CARD=789BUFFER&91Z 
BUfFER&929CARD-t9Z 
CARO~10\lBUFFER&95Z 
BUFFER&96tCARO~13Z 

CARD-74.BU~FER&99Z 
BUFFER&81.CARD-11Z 
CARD-6S 9BUFFER&82Z 
BUFFER&889C~RD~69Z 
CARD-06 ~ BUFFE.R&89l 
BUFFER&13.CARD-67Z 
CARD-599BUFFER&79l 
BUFFER&61.CARD-65Z 
CARD-569BUFFER&62Z 
BUFFER&68~CARD-57Z 
CARD=54~BUFFER&69l 

BUFFER&53,CARD-55l 
CARD-47.SUFFER&59Z 
BUFFER&419CARD-53Z 
CARO=379 BUFFER&49l 
BUFFER&329CARD-:",45l 
CARDR2798UFFER&39l 
BUFFER&239CARO";"34Z 
CARD';'20iBUFFER&29l 
CARD~26l 

*&219BUFFER&9l 



8 
U'I 
I-' 
I 

~5312 
~5324 
~5'36 
~5348 
35360 
35451 
~5452 
35502 
355:32 
35533 
20442 

14 35321 
4735348 
32 35451 
38 35372 
4920778 

80 
1 

SO 
~O 

1 

O ... Oa$ 
01200 
00000 
00400 
00060 

3210 
3.280 
3290 
3~OO 
3310 
3320 
33~0 
3340 
3'150 
3360 
3370 

CARD 

BLANKS 

CM *&9~8~810Z 
SNe: *&.24Z 
SF CAROZ 
WHet) CARD-79Z 
B BEGHh9,REQUIRED FOR CePePROGRAMZ 
DS 801 
DS 11 
DNB SOl 
DNa 30Z 
DC 19@1 
(lEND 20442,9·99REQUIRED FOR (oPoPROGRAMl 



XIG A. Address Conversion Program 

This program is used to convert 8000-8003 addresses to 
2000-2003 addresses for the 650 simulator. The 650 program 
deck will be the input to this program and the output will 
be the same program deck with all 8000-8003 addresses con
verted to 2000-2003 addresses. 

The 650 program may be in the st:.i!UWard one, four, five. or 
seven per card format. Also prOVision is made for testing 
and changing all eight words. 

Procedure to convert a 650 program deck for use by the 
simulator. 

1. Push RESET and INSERT. 
2. Type 310000300002. 
3. Push RELEASE and STARTo 
4. When memory has cleared, push INSTANT STOP and RESETo 
5. Place 1620 program deck in 1622 read feed followed 

by the 650 program deck to be,. <?onverted. 
6. Place blank card in the 1622 p~nch feed. 
7. Push LOAD button on 1622 read'feed. 
8. When program has been loaded, the 1620 will stop, to 

allow the alteration switches to set. 
9 .. Set the alteration switches: 

Switch #1 on: 2,3, and 4 off - 650 ,program is in 
standard one word / card format 0 

Switch #2 on,; 1,2, and 4 off - 650 program is in 
standard four word 8 card format .. 
Switch #3 on1 1,2, and 4 off - 650 program. is in 
standard five word / card format." 
Switch #4 on: 1,2, and 3 off - 650 program is in 
standard seven word / card format. 
If all switches are off, all eight words will be con-
verted .. 

10. Push the START button on 1620 and Punch START on 16220 
llG The deck will be converted. 
12. Clear out read and punch feed .. 
13. The punch feed contains the program to be used by the 

Simulator. 
14. If other 650 decks are to be converted, set. the alter

ation switches as in step 9. Place cards in the read 
and punch feeds and continue" 
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NOTE: 1. Care must be exercised when converting a 
four, five, or seven word per card deck 
because the load routine is in another 
format 0 The load routine should be pro-. 
cessed separately withall switches off. 

2. Care must be exercised when a constant 
of 8000 to 8003 is used in the d.ta or 
instruction address of a word. Tbese 
addresses will be converted to 2000 to 
2003 and if the constant was to be used 
with a BDX ope~ation code or to select 
control information, it would give an in
correct result. Also, numerical constants 
of 8000 to 8003 must not be changed. 

Tbe program listing of this program is given. No block 
diagram is required. 

-53-



1010 *8000 TO 2 000 ADORESS CONVERSION PROGRAMZZ 
1020 *FOR U SE W ITH 650-1620 SIMULATOR PROGRAMZ! 

02178 37 03029 00500 1030 ~EAD RACo CAROl 
02190 46 02346 00100 1040 SCI OHEZ 
02202 46 02382 00200 1050 SC2 FOURl 
02214 46 02442 00300 1060 SC3 FIVEl 
0222, 46 02514 00400 1070 SC4 SEVENl 
02238 17 02598 -3047 1080 BTM SU8,CARO&18l 
02250 17 02598 -3067 1090 BTM SUB .CARD&38l 
02262 17 02598 -3087 1100 STM SUS,CARO&58l 
02274 17 02598 -3107 1110 8TM SUS.CARD&78l 
02286 17 02598 -3127 1120 8TM SUS, CARD&98l 
02298 17 02598 ... 3147 1130 8TM SUS, CARD& 118l 
02310 17 02598 .... 3167 1140 BTM SUS,CARO&138l 
02322 17 02598 -3187 1150 BTM SUB,CARO&158Z 
02334 49 02994 00000 1155 S PUNCHl 
02346 17 02598 -3087 1160 ONE 8TM SUS,CARO&58l 
02358 17 02598 -3107 1170 STM SUB.CARO& 782 
02370 49 02994 00000 1180 B PUNCHZ 

u 02382 17 02598 -3067 1190 FOUR 8TM SU8,CARD&38Z 
U'I 023~4 17 02598 -3107 1200 BTM SUB,CARD&78l 
~ 02406 17 02598 ~3147 1210 STM SUS9CARO&118l c 

02418 17 02598 -3187 1220 STM SUS,CARD&158Z 
02430 49 02994 00000 1230 a PUNCHZ 
02442 17 02598 -3067 1240 FIVE STM SUS,CARO&38l 
02454- 17 02598 -3087 1250 BTM SUB9CARO&58Z 
02466 17 02598 -:3107 2010 STM SUB9CARO&78Z 
02478 17 02598 ... 3127 2020 BTM SUB.CARO&98Z 
02490 17 02598 -3147 2030 BlM SUB, CARO&- 118Z 
02502 49 02994 00000 2040 B PUNCHZ 
02514 i5 03019 03047 2050 SEVEN TO CTR,CAROb-18Z 
02526 16 02549 ""3067 2051 TF'M *&23,CARO&38Z 
02538 17 02598 -3067 2060 8TM SUB,CARO&38Z 
02550 12 03019 000-1 2070 SM CTR,I,lOl 
02562 46 02994 01200 2080 al PUNCHZ 
02514 11 02549 -0020 2090 AM *-25,204 
02~86 49 02538 00000 2100 a *-48l 



02;,9'3 72 025:9P 03027 2110 SUB TNS SUa-l.WORO.6Z 
OZ610 14 03023 00000 2121 eM WQRD-4.S000.az 
02622 ·46 02946 01200 2122 6E DATWOZ 
0263,4 lit- 03023 00001 2'rJO eM WORD-4.S00l,8Z 
02646 46 02946 01200 21040 BE DATWOZ 
02'6:58 lit- 03023 00002 2150 eM WORD-4;8002,8Z 
02670 46 02946 01200 2160 BE OATWOZ 
02682 14 03023 00003 2170 eM WORO-4.8003.St. 
02694- 46 02946,01200 2180 BE DATWOl 
02706 71 02598 03'027 2190 MF SUS.WORDZ 
6271>! 71 03024 03020 220'0 MF WORD-3,WORD~7Z 
02730 14 03027 OQOOO 2201 eM WORO.8000,8Z 
0274·2 46 02970 01200 2202 BE INTWOZ 
02754- 14 03027 00001 2210 eM W.GRO .80·01 ;8Z 
027:66 46 02'970 01200 2220 BE INTWOZ 
02778 14 03027 00002 2:230 eM WORD.B002.az 
02790 46 02970 01200 2240 BE INTWOZ 
02802 14 Og027 OQ()03 2250 CM WORD.B003,8Z 
02814 46 02910 01200 3010 BE INTWOZ 
02826 11 03027 02598 3020 MF WORO.SUBZ 
02,8'38 11 03020 0302'4 3030 MF WORD-7.WORD-3Z 
02850 73 0259P 03027 3040 TNF SUB-l.WORO.6Z 

I 02862 12 02591 -0001 3041 SM SUB-l,lZ 
VI o 2871t- 44 02£898 03027 3042 BRF *&24.WORDZ VI 
I 02.6 42 00000 00000 3043 68 Z 

028'9'8 15 0259P 00004- 3044' TOM SUB-l.4.6Z 
02910 43 ()29'4 03027 3045 so *&24.WORDZ 
02922 15 o 25'9P 00003 3046 TOM SUB .... 1,3.6Z 
02'934 42 00000 0000'0 3050 68 Z 
02946 15 03020 O()()OK 3060 DATWO TOM WORD-7.2.1lZ 
0295$ 49 02106 00000 3010 B SU8&108Z 
02970 15 03024 00001{ 3080 INTwo TOM WORD-3.2,11Z 
02982 49 02&2:6 00000 3090 B *-lSf»Z 
02994 3'9 03029 00400 3100 PUNCH WACO CAROZ 
03006 49 0217S 0000'0 1110 B REAOZ 
03019 2 3120 eTR DC 2.00Z 
03(),27 8 3190 WORD DC s.OZ 
03029 80 3140 CARD bAS 80Z 
02178 3150 DENO fUI;AOt 
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