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Selective Auto Monitor, MU SAM1 - (Octal Print) 

G. A. Westlund and M. R. Storm - March 17. 1958 

Midwestern Universities Research Association, Madison, Wisconsin 

PURPOSE 

To monitor one to five blocks of instructions in memory and print all 
pertinent information as the instructions are performed. 

RESTRICTIONS 

The SAM PRINTER BOARD is used, which is wired according to the 
diagram shown on the attached sheet. 

METHOD 

The blocks to be monitored are designated by up to five control cards. 
SAM1 will assume control of the monitored program only upon the per­
formance of the instruction located at the numerically low end of a 
block. It will relinquish control upon the performance of any instruc­
tion located outside of the block. An erase feature is provided to re­
move any block by means of sense switch 6. After each instruction is 
monitored. a one-line octal print-out is executed, consisting of (1) the 
location 0 f the instruction, (2) the instruction itself (operation in letters. 
address, tag and decrement in octal numerals), (3) the contents of a 
location in memory if referred to, (4) the contents of the AC, (5) the 
contents of the MQ, (6) the contents of index registers if referred to, 
(7) sense switch settings, (8) the status of the sense lights, (9) the status 
of the AC and MQ overflow lights, and (10) the status of the divide-check 
light. Lights on are indicated by *J lights off by -. 

USAGE 

1. SAM1, backed up with one to five control cards. is inserted between 
the program to be monitored and its transfer card.* 

2. Control cards are blank except for the 12 left word. which contains 
the lower limit (in binary) of the block to be monitored in the decrement, 
and the upper limit in the address portion. 

3. SAM1 will recognize the program's transfer card. and after digesting 
the block limits, will execute the transfer. 
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4. If sense switch 6 is down while SAM1 is monitoring a block. the 
limits for that block will be erased. followed by a stop (HPR) at 
SAM1 + 377. Upon pressing START. control will return to the pro­
gram until another block is encountered. 

5.� Space Required: 

UA� SAP 

24 words� self loader at 0-278 
579� words program at SAM1 

6.� Relocatable Cards: The symbolic address SAM1 has been defined 
in the relocatable deck as 308. 

If relocated. change the address found in location 128 of the self­
loader to� conform with the relocated program deck. 

7.� Assembly: Cards 25 - 605 can be assembled 22 words per card. 
but cards 1 - 24 must be assembled using the 24 word per card 
option. 

conING� INFORMATION 

The printer will operate at full speed (150 lines per minute) if the 
time between exit and successive re-entry to this routine is less 
than 95 milliseconds. 

Panel Check: If the wrong printer board is used. a stop (HTR SAMl + 17) 
will occur. To continue. insert SAM board and press START. 

*NOTE:� The program's loader must recognize and relinguish control to the SAM1 
loader. 
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REM MU SAMl MURA SELECTIVE AUTO MONITOR 
~ "CXA. 0 ;~5'" - "-' ~_. ". '.' .~_. ..."--... _., -....~_._ .._. '"._._'" ....._._. ,------'.--.---.,---~ .._.' .'-. -.-...._... MU SAMl-~o ....- --- -- ....SAMi·--oo6T­

1 Cpy 2.4 SELF LOADER FOR SAMl 'SAM! 0002TXI 1.4, -]-_.---.- . ------ ---.- '-".' ­2 '-sA-pH- -0003­
3 HTR 31 SAMI 0004 
4 LTM -'SAMl- 0'0(f5-­
5 RCD WORDS 0-23 ON ONE CARD SAM! 0006

~-' - . '~-'.'" ~~ ..... .- -. "., •.._, ....-....__.__.--_ ......_-- -~~. 

6 '-Cpy'-b' .- ---·----..--·sA·MI-6co7 
7 LLS 17 SAM! 0008 

• ,.+-_ .. - --..-.--~~.._.-.-.-~ ._­

8 ANA 3f;. 

SAMl 0009 
9 Cpy 1­ SAMl 0010'--'-.-.... -- . 6-0"1·1-­SA~rl·10 TZE SAMl IF RELOCATED. CHANGE THIS. 

11 PAX 21,4 SAMl 0012 
. 12 ADD O· "sA'r·1f-oo 13­
13 STA 16 SAMI 0014 
14 STA 17 -SAMT '0015 
15 CAL 0 SAMI 0016 
16 Cpy **.4 --sARi- .. (feH 7'­
17 ACL **,4 SAMl 0018 
'18 fIX 16,4,1 -- ...._~._~ 'S'AM":r- '-6tii9~'-

19 SLW 2 SAM1 . 0020 
20 CLA 2 -SAM1-'0021 
21 SU~ 1 SAMl 0022 
22 . TZE 5 SAMl 6-6-23-­
23 HTR 5 SAMl 0024-.---- 'SAMT-002S-­ORG 24 

CAL 0 SAMl 0026 
TNZ 0 SAMi 002'7-­
LXA 11,6 SAMl 0028 
Cpy 1 COpy CONTROL CARD SAM-1 0029 
TIX SAM1+3.4.1 SAMI 0030 
CLA 1 --SAM'lOo'3f 
TlE 23 IF ALANK CARD, HALT SAMl 0032 
STA SAM1+153,1 SAMl 0033 
ARS 18 SAMl 0034 
STA SAIv11+158,1 SAMl 0035 
STA SAMl+12 SAM1 0036 _...,....~.- ._. --'~-' .". ,~ .._-,~-~- ~SAM i'· 003'7
STA SAMl+15 
CLA ** SAVE LOWER INSTRUCTION SAMl 0038 
STO SAMl+163,1 AND RlPLAC[ WITH TTR SA;'U 6039 
CLA. SAMl+60tl SAMI 0040 
STO ** SAMl 0041 
TXH SAMl+30,1,O SAM1 0042 
WPR PANEL CHFCK SAM1-- 6643 .. 
LXD SAMl+23.4 SAM1 0044 
TXH SM11+21,4,O SAM} 0045 
HTR SAMl+17 SAMl 0046 
SPR 3 SAMl 0047 
SPT SAMl 0048 
TXI SAMl+19,4.-1 -. 'SA'M 1 "0049 
WPR FORM SKIP AND DATE SAM1 0050 
SPR 1 SAMl 0051 
WPR PRINT HEADING SAMl 00_52 
TXl SAMl+?8,2,3 SAMI 0053 



Cpy SA~1+55,2 SAMl 0054 
T I X SAM1+28,2,1 SAMl 0055 
TXI 4,1 tl SAMl 0056 
OCT 000400000000 CARD f"'iAGr 9L SAMl 0057 
OCT 
ocr 

or;) n f) o 21) 1 (21)' 

oo()oC ;") 0 ()o() 0 r 
8L 
7L 

SAMl 
SAMl 

0058 
0059 

OCT o o () 0 4 ':) C) o 0 Ion 6L SAMl 0060 
OCT (}()(ICJOCOC,OOOO 5L SAMl 0061 
OCT OOOOOUO]OOOO 4L SAM1 0062 
ocr ]()(JOOOUOOOOn 3L SAMl 0063 
OCT (jOO OOCjuO 2 OU? 2L SAMl 0064 
OCT 0OO20nCjOf)On IL SA~l 0065 
ocr 0(";00001 ?Or)(:t; Ol :lAMl 0066 
OCI 00:) ~)OU:· ?/~·J()n -L SAMl 0067 
OCT J 0 (I 10 c, ':4 0 ;)0 I) +l SAM1 0068 
OCT 24 () ()!.~ no 0 c 00 (I 9R SAMl 0069 
OCT 40000nnOU650 HR S~Ml 0070 
OCT OOOIO(Jooonnn 7R SAMl 0071 
oc: OCQOD:i l)()4noo 6R SAMl 0072 
OCT COOOOlif)CHL:() 1 5R SAMl 0073 
'~r- -
u~ , non 00, "!C U:.Jon 41..: SAMl 0074 
ocr (;JJL4COOCJOI) '-3R SA\11 0075 
OCT C:l~'(),_)G()(; 16411 ?R SAMl 0076 
OCT 
OCT 

:~ r) C) ? C) .• 0 '14 0 nn 
(; no1 4 (.i J () ()0 I. ? 

' p.. -, 

()f~ 

SAMl 
SAMl 

0077 
0078 

(J( r n t; () it () nn ton ()1 -·R SAMl 0079 
OCT II n 0 0 f) o ? 6 1 :=I ? 4 +R SA,.,l 0080 
HIP ** SL f D p.je, R I 1 <r; V lOUR SMll 0081 
r Tr~ SArv11--+19? TRf\ N<F F :~ S TO :J LPLACf SAMl 0062 
TlR S/\Ml+196 Ln\:ir:~ I I'J _.~ r F Ie: iOW; SAMl 0083 
T 1 (, ,c) A ~1 it? n!~ SAMl 0084 
1 T;" SAf\~l+? \4 SAMl 0085 
i TF ~~.!\;v; 1 .,?;-, 2 S,AM 1 0086 
OCT !OO()61674377 TXt iAdLL ( , ~ j. [ r'l'j T R~,I( T I ON~ SAMl 0087 
(J( 

,­, 6 C0 C6 '3z, ? 6 7 7 7 TNX SAi'-1l 0088 
OCT 
cc r 

"~(Wr,6'361''3077 

;'Cl (J C6 3 3 1 6 7 17 
TXH 
TI)< 

• :-il"M 1 
SAMI 

OOB9 
0090 

f""Ir~

'" '- I 1OG06361''3 t 77 TXi SAM1 0091 
c,,- T !) .' 'I 151 ?')f)h!e, PFW SAMI 0092 
ocr 0770?!'::>16771 AR'~ SAMl 0093 
OCT ''J 'l h l &6? ~ ;~ f\ ;~,I" WF:F SAMl 0094 
ocr ~, (" b 6 2 t 416? ;? ~ AL.~ SAMl 0095 
rJC f n76 r)66')16?C., Wi<.S SAMl 0096 
(i( T I') -/6 '+I! ~~ 'J 1 6 ? "2 ~ LRS SAM} 0097 
c-c.r ;"':76 -':'2 ;>676 ~(1s HST SAMl 0098 
OCT :J762'-l34,62?~ LLS S,4)"11 0099 
OCT 076 J e, 12462", RD~:; SAMl 0100 
ocr O16045 l . 6 4 12 1 NOP SAMl 0101 
OCT ()7'-J747622531 PSf SAMl 0102 
OCT ()1Y3/~7?l672?' PAX SAMI 0103 
0(1 ()6 772'34 77(1('0 cry SAMl 0104 
OCT ()6276263/fl?r1 SIP SAMl 0105 
OCT 062162632l~20 STD SAMI 0106 
OCT 062fJ62612l20 STA SAMl 0107 
ocr 06016243662n SLW SAMl 0108 
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r"­ - OCT 060062634620 5TO 

t:.' 
SAM1 0109 

OCT 
~ .._" _ ..,~. .- . 

ocr 
057762637120 
05-5743245020 

STZ 
LDQ 

SAMl 
SAMl 

0110 
0111 

OCT 05134367?l ] f) LXA SAMl 0112 
OCT 
OCT 

050123 /<:\6?20 
04772341212n 

CL5 
CLA 

SAM} 
SAM1 

0113 
0114 

OCT 045 74::P4? ll)~ LDA SA~l OIlS 
bCT Old 130 '+ 7 5 1 2 ~ HPR SAMI 0116 -­
OCT 0401626427.2('\ SlJR SAM} 0117 
OCT ()4002124442() ADM SAMI 0118 
OCT 03712124242n ADD SAMl 0119 
OCT 0360212Vd?n ACL SAM} 0120 
OCT O'P>7?3?16?70 CA " SAMI 0121 
OCT o "3 J 7 2 1 !~ 56 2 ~ () AN:; SAM} 0122 
OCT o '~.J 12(,6 2 2 2? 0 FSB SAM} 0123 
OCT 027726?l242r FAD SAM1 0124 
OCT 0257264447?n FMP SAM1 0125 
OCT 0240Z624477.n FDP SAM1 0126 
OCT 02372624302n FDH SAMl 0127 
OCT 02202465'-+7?O DVP SAMI 0128 
OCT 0217246C,?,C"{j DVH Sl,M 1 0129 
OCT o 1 -71 I...4 4 7 7 ') ? n MPY SAM1 0130 
OCT o1 6 1 6 3 '; (\ If 7 3 A TQP SAM1 0131 
OCT 
OCT 

(1 1(, (/6 3 50 1+ 6 3 6 
OJ3761466536 

roo 
Tev 

5,1\M1 
SAM1 

0137­
0133 

r- OCT 011763'-+74336 T?L SAr·ll 0134 
eCT 007763712':),/S Tit"' SAM} 0135 
OCT O()i'36362616i~ T~;x St~M 1 0136 
OCT 00 3 76 34 3 5 (j 3h TlQ SAMI 0137 
OCT OC206363S1"(-, ~ 1'­I ,< SAM! 0138 
OCT ()(;i7635J2136 T!~A SAMl 0139 
OCT 400n106'351~6 H I J~ SAM1 0140 
OCT '~J 0 o6 3'~ '; -, 1 1 h TN/ SM-i} 0141 
OCT l~ 120o~44 31 ~~6 n.1( Sl'lMl 0142 
OCT 41/~06345463h TNO S:\ t-11 0143 
OCT 4200'+44751 rJ ~WR ';AMI 0144 
OCT (~/6(l6426l+I+?; UF~ s,q.·q 0145 
OCT 430064262120 UFJI SAMl 0146 
GCT 430264266Z20 IIF ". SAMI 0147 
OCT 43?()21452120 ANA S,.\M 1 0148 
OCT 1+ l~ 0 It 6 2 ;:> ? 4[, ? () SR"1 5~Ml 0}49 
OCT 45CJ23?ltd?r CAL SAM1 0150 
OCT 
OCT 

l~ Ij :I 1'+ A "II? 1 ? n 
i+5 '3'+ i, 36 -,? II ~ n 

ORt~ 

LX!) 
sr~1I.11 

Si>.Ml 
0151 
0152 

OCT 4534,)1636~j04 RTT SAM} 0153 
OCT b.60062f,35020 ~. TC SAM1 0154 
aCT '+6n 1 'j 1 2144 2 ~ RA.M S;"MI 0155 
OCT 46 0 1'~ 3 6 3'+ 4 2/t LTr., SAM1 0156 
OCT 46(,·ZI... 6516270 OR', SAM! 0157 
OCT 462()6243'-)02n SLQ SAMl 0158 

r> 
OCT 
OCT 

463462672 '-+10 
l~ 6 '), 4 6 26 /.4 't~ 4 

SXD 
SSM 

SAMl 
SAM1 

0159 
0160 

OCT 473447246721 PDX SAM1 0161 
OCT l~734472?6324 PP,T SAMl 0162 
OCT 475 l14767242'l, PXD SAMl 0163 
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OCT 475'+24236324 OCT SAMI 0164 
OCT 476044622531 MSE SAMI 0165 
OCT 476051452424 RND SAMI 0166 
OCT 476025634404 ETM SAM1 0167 
OCT L~ 76023464·424 COM SI-\Ml 0168 
OCT '. 76 3437.7432~ LGL SAM1 0169 
OCT 477351504323 RQL SAMl 0110 
OCT 477362624724 SSP SAMl 0171 
OCT 477323306224 CHS ·S·AMi 0172 
OCT 
OCT 

477343726324 
477323434l~7.4 

un 
CLM 

SAMl 
SAMl 

p113 
0114 

CLA ** UPPFR LIMITS SAMI 0175 
CLA ~.* SAM1 0176 
CLA ** SAM1 0177 
CLA ** SAMI 0178 
CLA ** SAMI 0179 
CLA ** LO\'![R LIM! r s SAMI 0180 
CLA ** SAMl 0181 
CLA 
CLA 

** *il· 
SAMI 
SAM1 

0182 
0183 

CLA ** SAMI 0184 
HTR ** LO\\'~R INSTRtJCT IONS SAM} 0185 
HTR ** SAM1 0186 
HTR **. SAMl 0187 
HTR ** SAMI 0188 
HTR ** SAM1 0189 
OCT OOOOOOOOOO?O CONSTANTS SAMl 0190 
OCT 000000000077 SAM} 0191 
OCT 000000200000 SAM} 0192 
OCT 000100000000 SAMl 0193 
OCT O()2C'OOOOOooo SAM! 0194 
OCT OlOOOOOOOOOo SAM1 0195 
OCT 016000000000 SAM! 0196 
OCT 024777777TI7 SAMl 0197 
OCT 076000000140 SAMl 0198 
OCT C7600000014] SA",! 1 019_9 
OCT 400000000000 SAM1 0200 
OCT 70000000000n SAMl 0201 
ocr 700000700000 SAMl 0202 
OCT 377700000000 SAMl 0203 
HTR 1 SAMl 0204 
HTR 3 SAM1 0205 
HTR 4 SAM1 0206 
HTR 

'-HTR 
5 
6 

SAMl 
SAMl 

0207 
0208 

HTR 7 :SAMl 0209 

r-
HTR 
HTR 

12 
** AC SAV I OIIP 

SAMl 
SAMI 

0210 
0211. 

HTR ** o AND P SAVIOUR SAMl 0212 
HTR 
HTR 

** 
-If* 

AC 
MQ 

OV SAVIOUR 
SAVIOUR 

.SAMl 
SAMI 

0213 
0214 

HTR ** 'MQ OV SAVIOUR SAMl 0215 
HTR ** CURRENT INSTRUCTION SAMI 0216 
HTR ** MODIFIED INSTRUCTION SAMl 0217 
LTM LOWER ENTRANCE NO 1 SAM1 0218 



r"' 1 

SXD 
L.X[) 

SAMl+3Q9,4 
SMH+19?,4 

SAMl 
SAMI 

021Q 
0220 

TXT SAM1 -+ ? 1 1 • o , I, SAM! 0221 
LTM LOWER ENTRANCE NO 2 SAM1 0222 
SXD SAMl+399.4 SAMI 0223 
lXD SAMl+199.4 SAMl 0224 
TXT 
Ln.l 

r.AM1+211.0.~ 

LmAJER EN Tf<ANCF NO , CiAMl 
SAMI 

0221) 
0226 

SXD SAi'" 1+39 9 • 4 SAMl 0227 
LX!) s .tI.~H +20'3 • I.. SAM1 0228 
TXI :, M'1 1+2 11 • 0 • ? SAMl 0229 
LTM LOWFR ENTRANCE NO 4 SAM1 0230 
SXD SAMl+399,4 SAMI 0231 
LXD <J\M 1+2 in. if SAMl 0232 
TX! SAMl+211.0" SAM1 0233 
LTM LO'.'J f R FNTRANCE NO ') SAMI 0234 
SXD 
LXA 

SArv' 1+3qQ .l, 
.t",AMl+?16." 

SAM} 
SAM1 

0235 
0236 

STO ':iAMl+185 SAVF AC S~Ml 0237 
ARS 2 SAMl 0238 
STP SAMl+186 SAVE 0 AND P SAMl 0239 
CLA SAMl+221 SAMI 0240 
STA 5AMl+?~R SAM1 0241 
rXD 0 SAM1 0242 
TNO SAMl+219 SAVE AC OVERFLOW SAMl 0243 
CLA SAMl+178 SAMl 0244 
S10 SAMH 187 SAM! 0245 
STO SAMl+188 SAVE MQ SAMI 0246 
PXD SAMl+229 SAMI 0247 
TQO 51\M1+224 SAVF M() OvERFLOW SAMI 0248 
TRA SAMl+22'j SAMI 0249 
(LA SAMl+178 SAMI 0250 
STO SAMl+189 SAMl 0251 
SXD SAMl+4fl?1 SAVF ! R 1 SAMI 0252 
SXD ~) AMI +4 0 1 .? SfNf IR? SAMI 0253 
TTR SAMl+??9 SAMI 0254 
(LA ~AMl+lS8,4 SAMl 0255 
STA SAMl+?'34 SAMI 0256 
(LA SAMl+163.4 SAMl 0257 
TRA'SAMl+23'; SAMl 0258 
LTM LOOP ENTRANCE S,4Ml 0259 
(LA ** LOCATION SAVIOUR SAMl 0260 
STO SAMl+190 SAMl 0261 
STO SMJ\ 1+398 SAMI 0262 
LXD SAMl+239. /t ERASE FEATURE SAMl "-0263 
SWT 6 SAMI 0264 
TXI SAMl+256.0.') SAMl 0265 
CLA SMH+234 SAM1 0266 

,,-. CAS SAMl+154,4 SAM1 0267 
TIX SA,M 1+241 • 4 tl SAM1 02~8 
NOP SAMl 0269 
CAS SAMl+l59.4 SAMI 0270 
TRA SAMl+248 SAM! 0271 
TRA 
TIX 

SAMl+248 
SAMl+241.4.1 

SAMl 
SAM! 

.027], 
0213 

_.-._-_ ..... . -, .....~ . . .' ~. .-. . . .'.' .~ . ~.~ -....­ .~-..... '~-. . , ..... ~ . .., , ..... --- .., •. _.... 



eLA SAMl+159,4 SAMl 0274
STA SAMl+251 SAM! 0275 ... _- (LA 'SAM 1 -+ 164.4 SAMl ....0276·· 
STO ** SAMl 0277 
PXD - 'SAM1-+402 SAMl 0278 
5 T0 SAM 1 ... ! 54 • 4 SAMl 0279 
STO SAMl+159.4 SAMl 028-0 
HPR HALT AFTER ERASE SAM.l 0281 
LXD SAMl+402,1 SAM 1 . 0'28-2 
LXO SAMl+401.2 SAMl 0283 
LXD SAMl+399.4 SAMl 0284 
LDQ SAMl+190 EFFECTIVE ADDRFSS MODIFICATION SAMI 0285 
SLO SAMl+191 SAM! 0286 
~TO ~AMl.J.2b4 SAMl 0?87. 

lDQ SAMl+221 SAMI 0288 
SLQ SAMl+264 SAMl 0289 
HTR if* SAMl 0290 
COM SAMI 0291 
ARS 18 SAMI 0292 
ADM SA~1+190 SAMI 02.93 
PAX 0.4 SAMl 0294 
TXI SAMl+270,4" SAMl 0295 
PXD ~ ,'+ SAM} 0296 
ARS 18 SAMI 0297 
STA SAMl+191 SAMl 0298 
LXA SAMl+281.5 CLEAR CARD IMAGE SAM} 0299 
STZ SAMl+':>6t1 SAMl 0300 
TIX SAMl+274,1.1 SAM} 0301 
LOO SA~1+234 LOCATION TO CARD IMAGE SAMI 0302 
LLS 20 SAMl 0303 
CAL SA~1+174 SAMl 0304 
SlW SAMl+55 SAMI 0305 
LLS 3 SAMl 0306 
PAX 25,2 SAMl 0307 
CAL SAMl+5S SAMl 0308 
ORS SAMl+40.2 SAMI 0~09 

ARS 1 SAMI 0310 
TIX SAM}+279,4.Ci SAMI 0311 
LXO SA~i+293,3 TEST INSTRUCTION FOR TYPE SAMI 0312 
CLA SAMl+190 SAM! 0~13 

ARS '33 SAMI 0314 
TZF SAMl+?97 SAM! _0.315 
PAX SAMl+402.1 TFST A TYPE ' SAM1 0316 
TPL SAMl+293 SAMl 0317... rx I-_.~._.. 

SAM1+293,1'2 SAMl 0318 
TXT SAr-1l+294.1,82 SAM!. 0319 
CLA SAMl+290 SAMl 0320 
STA SAMl+398 SAMl 0321 
TRA SAr-1l+380 SAMl 0322 
CLA SAMl+148.1 TEST B TYPE S~.~L_.9_3.~.3..'. . .~ .. -~ ..­

~ .-.... ····-'·cA~S SAMI+190 SAMl 0324 
TIX SAMl~297,1.l SA.ton 032.5 
TXT SAMl+301.0.64 IR2 TFMPORARY SAVIOUR SAMl 0326 

. ANA SAr-11 +165 SAM} 0327 
PAX 0.2 SAMl 0328 



,--. 

SXD SAMl+300,2 SAMl 0329 
TXL SAM1+359.2.~4 SAMl 033P 
TRA S.A.M 1+3 58 , 2 SAMl 0331 
SXD SAMl+400.1 DUMMY PERFORM TSX SAMl 0332 
LXD SAMl+402,1 SAMl 0333 
LXD SAr>11+401,2 SAM}' 0334 
LXD SAMl+399,4 SAMl 0335 
CAL SAMl+190 SAMl 0336 
.A,NA SAMJ+57A SAMl 0337 
ACL SAM]+?5? SAM1 0338 
SLy! ~,AM 1+ 3 21 SAMl 0339 
SL \v SAMl+3Q8 SAMI 0340 
I. ()(; SAMl+302 SAMl 0341 
SlQ SAMl+321 SAMl 0342 
LDG: SAM]+269 SAMl 0343 
SLC ::>AMl+39R SAMl 0344 
CAL S.l\f-11 +2 34 SAMl 0345 
cm", SAMI 0346 
HTR ** SAMl 0347 
NOP SAMl 0348 
sxr; SAMH40?,l SAMl 0349 
5XD "iAMl+401,2 SAMl 0350 
SXD S.A,Ml+399,4 SAMl 0351 

»< LXD 
lRA 

SAMl+4(IO,1 
SAMl+380 

SAMl 
SAMl 

0352 
0353 

l, :...t, 
STU 

SAMl+191 
SAM1+39g 

PRFPAR[ f3 TRANSFER• TYPE SAMI 
Sa\Ml 

0354 
0355 

CLI, SAMl+334 SAMl 0356 
S 1 r'!, 
7 R1\ 

~,M-11+39R 

:iAMl+35'J 
~;~ .. 

SAMl 
SAM! 

0357 
0358 

(LA SAMl+191 TEST M< t: 
' ' '­ OR P1") ~_ TYPE SAMl 0359 

P/~ X SAMl+4·()3 ,~ SAMl 0360 
TPL SAMl+1'?7 SAMl 0361 
f X ; SA~~I+3'37./~ .11 SAMl 0362 
THi SAM.l';'345,4.~O SAMl 0363 
(Lf~ :,A~1+148t4 SAM! 0364 
!,NA ',AMl+183 SAMl 0365 
SUI' SA.Ml+lBO SAMl 0366 
TNl SAMl+345 SAMl 0367 
PXD 0, t. SAM! 0368 
PDX 0.1 SAMl 0369 
TRA SAM 1+-374 SAMl 0370 
(LA SAMl+191 SAMl 0371 
r Pl. SAMl+~r;l SAMl 0372 
ADD ~,AM1+173 CHECK MSf: SAMl 0373 
TPL SAMl+378 SAMl 0374 
AD!.'" SAMl+120 SAMl 0375 
TPL SAMl+380 SAMl 0376 
SUB SAMl+172 CHECK PSE SAMl 0377 

r­ iMI SAMl+37R SAMl 0378 
SUfi SAMl+181 SAMI 0379 
PlI SAMl+3sn SAM1 0380 
SUR SAMl+lR4 SAM1 0381 
r"'lI SAMl+378 SAM1 0382 
SUB SAMl+l82 SAMl 0383 



r-, 

TPL S,'\Ml+378 SAM1 0384 
CAL SAMl+14R.l nc;r OPfRt\TION BITS SAM1 0385 
ANA S.II.Ml+177 S~Ml 0386 
SLW SAMl+t;') SAt" 1 0~87 
(LA SAM1+19f' SAMl 0388 
T~l SAMl+365 SAMl 0389 
.<;tJR '=,AMI +167 SAM} 0390 
ftY.A S/~Ml +177 SAM! 0391 
SUH SAMl+S':> SAMl 0392 
TZE SAMl+377 SAM1 0393 
(Lt, SAM1+ 1 7C' -,-- Tn ( J\I('I) I i·1 '\ Cr F SAM! 0394 
ORc SAM1+41 SAM! 0395 
(/\L :';AM 1 +-? 3/., SAM} 0396 
ADD Sft"'l1 -t 1 -1 P SAM} 0397 
STA SA"'11 +- r-l4 SAMl 0'398 
r f.,' A SAiV'1+'d7 SAM1 0399 
(LA ~:,A!v11+I4A, 1 SAM 1 0400 
1\r>!A S,t\M]-I-1A') SAMl 0401 
p;,X n,? SAMl 0402 
TXH ('A,V.i+1WI~?C, SAMl 0403 
eLA 'iA"il-+?LJ3 S~Ml 0404 
S T(, SAMl+39B SAMl 0/.05 
~~ Xi) :,'l""q +400,1 -')/\V~ : ? 1 SAM! 0/..06 
LX:) C,.l\"'llt4:"?,1 SAMl 0'.07 
LXD (~AMl+'.(··l ,? !\r-=,c:., T()F,r iNDFX ? FC, I () r f. R(I :)AMl 0408 
LXi) SAM1+ :3 1)!} .. I; S.AM1 0409 
CL/'\ (;AMl'~lH9 p~ ~';1"()R~ ,'~" r. (\ V t: '.1 F ,_ n ','; SAMI 0410 
Lh T SAMl 0411 
TRfl ~MI'1+3:Hi SAMl 0412 
FAr; \A1'11 +1 71 SAM1 0413 
( Lf, S,,\'v1]+lFJ6 r< ;' ,'; Ti) P f'- " A j\~n D SAM! 0414 
AL.S c " SAM1 0415 
ADD :-, t> ~·1! +1 R-, SAM,1 0416 
L131 SA""l 0417 
TOV SA¥1+3<;)~~ :':lAM 1 0418 
Sl)f~ ')AMl-t187 SAMl 0'.19 
ADM '::,M~l + 18') R~STnpF AC 1-''\ c.: SAM! 0420 
LDQ SA~,q + 18 L , .SAMl 0421 

(~~~ c; T()R fLlS 0 AC 'I I (~N SAMl Ol~?2 

LOr) ","I M i'~ 1 flR f~ C' .S T :-~J j=,l ~ . '\10 SAMI 04?1 
~~ T ".~ --'- -_. Pi. ~.(.' (:f~ IV Jf~<:T~'JCTION--- SAMI 04?4** 
T;~ : Sf,Ml+41l ,O.li:-' iR4 -S /\ V j :JI ) ;'.~ SAMl 0425 
.~ X 1 .~, !~:~ : +It "(I • c •* .,; L<1 H I'vlPor<M~Y CiA\! JOUR SAMl 0426 
TXt 'IA"''': tit;) 7,n •.::~ ! r~: ? S!~ V: C'l..' l"\ SAM! ,0427 
1 x i -",AI-"l +4':') ,0.** rR1 <«VI (){J'< SAMl 0428 
eu, SAt'" J + 191 SAMl 0429 
~' :': l\ SAM1+t.lh SAMl 0430 
(LA SA1'11+190 SAMl 0431 

r< TRA SAM1+416 SAM1 0432 
(LA SAMl+179 SAMl 0433 
TRfl: SMJ1l +41 ') SAM! 0434 
CAL SAM1+412 Sil,M1 0435 
TRA SAMI+41':> SAMl 0436 
STO SAM1+185 SAVf AC SAMI 0437 
ARS 2 SAMl 0438 



; ,. 

r-. 
it 

STP SAM1+186 SAVE Q AND P SAMl 0439 
CLA SAMl+l7A SAMI 0440 
ADD SAMl+234 TNCRfMFNT LOCATION COUNTER SAMl 0441 
STA SAMl+?11! SAMl 0 /..42 
SXD S t\ r~ 1 +."9 q , 4 SAVE I RI.. SAMl 0443 
(LA SAM1+512 SAMl 0444 
ST./\ ~JAMl+228 LOOP BACK TO S.!l.VE OTHERS SAMl 0445 
T ~i\ SII,Ml+216 SAM} 0446 
CAL SAMl+19P I R TO C/\Rr> IMAGE SAMl 0447 
ANt\ SM·11 + 5 711 SAM! 0448 
Tn: SAMl+437 SAMl 0449 
/\CL :-),1\1-11+116 SAM1 0450 
SLW SAM 1+1.26 SAMl 0451 
HTR ** SAMl 0452 
LRS 33 SAMl 0'+53 
LX-,\ SAM I +/+3 I' ,l; SAMl 0454 
CAL 
<:.LW 

SA/vl1 + 16A 
.s~'i~q + 5., 

SAM} 
SAM} 

0455 
0456 

u.s 1 SAM1 0457 
PAX 5 t ," SAMl 0458 
CAL S/\Yl+5,,> SAM} 0459 
ORS SII..'.-Il+5?:-' SAfI.o1l 0460 
ARS 1 SAMl 0461 

r< T! X S,l',M1 t-l+30 ,4, 1 S!~Ml 0462 
l.Xi) SA:~ 1+-30n,"2 P F <:. TOf\!. IR? SAMl 0463 
,XL SAt" J + 4 44 , 2 , n SAMl 0464 
TXt-; '. A>' 1of 4 I) 7.2 , i () SAMl 046~ 

T XL 5A:-11 +41:)"7,2, r, SAM 1 0466 
~X;f SAV,1+ld.. l... ?, 1 :: SAMl 0467 
(LA c.Ni.,A 1 + 190 SAMI 0468 
iX! SAMl+I..4 tj,O,]? SAM! 0469 
CUI, S,\Y,1+19J SAM} 0470 
STA SAM]+4 l.6 SAM} 0471 
LDO ** MfMOW{ TO eM·; 0 I Ml\Gf SAMI 0472 
Lxr. SMil 1+44'; , 4 SAMl 0473 
CAL SAMl+166 SAMl 0474 
~) U" Si\M1+55 SAMI 0475 
eLM SAMl 0476 
LGL '1 SAMl 0477 
PAX 48.2 SAM! 0478 
CAL SAMH55 SAM! 0479 
OR::> SAM}+4(),2 SAMI 0480 
ARS J SAMl 0481 
T I X SAM 1+449 t '., 1 SAMl 0482 
LXA SAMl+452.5 AC AND MQ TO (AfW IMAGE S~Ml 0483 
LDQ Sf\/'''' H 185 SAM} 0484 
CAL S/\M 1+454 SAMl 0485 
STA SAM1+467 SAM! 0486 

,./'"" 
(/,L 
SLW 

SliM I +164 
&AM1+55 

SAMI 
SAMI 

0487 
0488 

eLM SAM} 0489 
LGL 3 SAMl 0490 
PAX SAM1+1)?2 SAMl 0491 
CAL SAMl+55 SAMl 0492 
ORS **.2 SAM1 0493 





~~ 

'" 

.>-" ./""" 1.~ 

ALS 1 SAM1 0549psr ........:?!'Ml.. 0550�··-fR·A SAMl+5?7 SAMl 6551 
SPR 7 P SAM1 0552 
CAL SAMl+190 INSTRUCTION TO CARD IMAGE SAMI 0553 
SLW SAMl+398 SAM! 0554 
LRS 18 SAMl 0555 
STA SAMl+398 SAMl 0556 
LlS 36 SAMl 0557 
STD SAMl+398 SAMl 0558 
lX~ SAMl+547.!J SAMl 0559 
(LA SAMl+398 SAMl 0560 
ANA SAMl+J76 SAMl 0561 
TZE SAMl+543 SAMl 0562 
ANA SAMl+171j S.A.Ml 056~ 
TZE SAMl+541 SAM! 0564 
SPR 9 RIGHi COMMA SAMl 0565 
TXJ SAMl+541.4.~ SAMI 0566 
SPR 8 lFFT COMMA SAMl 0567 
TX! SAM 1+54 3 • I • • 1 SAMl 056f3 
LDQ SAMl+3Q8 SAMl 0569 

r:-t ' LLS 2 SAMl 0570 
CAL SAMl+168 SAMl 0571 r-- LLS 3 SAMl 0572 
PAX ,.2 SAMl 0573 
ARS 4 SAMI 0574 
ORS SAMl+40.? SAMl 0575 
TIX SAMl+546,4.1 SAMl 0576 
OCT DIVIDE' CHECK TO PRINTER SAMl 0577 
TRA S/\Ml+554 SAMl 0578 
TXI SAMl+556.0.1? SAMl 0579 
DVP SA\11+178 SAMl 0580 
SPR 4 SAMl Olj8l 
LXD SAM 1+553 • '. CARD JMAGF TO PRINTFR SAMl 0587­
Cpy SAMl+4'3.4 SAMl 0583 
Cpy SAM] +55,l. SAMl 0584 
TJX SAMl+557.4.i SAMl 0585 
CLA SAMl+167 SAMl 0586 
STD SAMl+300 SAMl 0587 
CLA SAMl+234 TEST NEXT LOCATION SAMl 0588 
CAS SAMl+154.1 SAMl 0';89 
TIX SAMl+563.191 SAMl 0590 
TXL ~,AMl+570. 1.1 SAMl 0591 
CAS SAMl+159.1 SAMI 0592 
TRA SAMl+233 RETU'~N VIA LOOP ENTRANCE SAM! 0593 
TRA ~AMl+572 SAMl 0594 
TIX SAM1+563.1.1 SAMl 0595 
SUR SAMl+154.1 SAMl 0596 
TZE SAMl+233 SAMl 0597

"" CLA SAMl+60 SAMl 0598 . ... - .. ­-~··STO SAM1+398 SAMI 0599 
CLA S'AM 1+234 SAMl 0600 
STA SAMl+398 SAM1 0601 
TRA SAMl+38l EXIT SAMI 0602 
HTR 4096 SAMI 0603 
OCT 0OOOOO7000nt) SAMI 0604 
END 0 

--~--"-" ~.•. -_......._. .•.... .'..i" '\." f.: t.Q.~
 



) ) i')
TYPE 718 PRINTER

".,. 2.-41127-0 ~ 

2 3 4 s 6 • • IQ II 12 13 14 1$ 16 17 " It 20 21 rr n~n"V""~~~"~"HVH"~~U~« 
a 

• 
e ~nO~--O-O  O~~:" t£' i f '2P: iEt9T euS ~IZoCTEl< ;0=
G 

""ONO 

K JON 0 0 

L 'oeo 0 

MOO 0, 
N 0 0 0 0 

o 0 0 0 0 
21 

p 0 0 0 0 

000000 
41 45 

R.90 0 00 0 

5.000000 
61 65 

T 00000000 

uoooooooo 
81 85 

y 000000000 

w 10 0 0 0 0 0 0 0 0 0 
'01 105 ~ 110 

X 000000 0 ~ 00 000'0 
S-'~-C~OR  ECHO ENTRY EFT-15 
000 000 0 000� 

rW 5 ~ ~
 

Z 0 0-Te0 0 0 0 ~ 0 0 E> 10 
4- 5 CM€66EAiOR NTRY RIGHT­
000 ' 000 0 0 0 0 . . 

f~4 ~ 0 ~,. ZIN~5~~U~:,..:~ar,~r"~--0-0-'J 

c;000~~~00000 

D ~ 0 ~ 0 0000~'O  cl"'""'Ol~ o~o 

41 ~ 50 55 60 
0001!irn0 00000000 
~  ~ ~  

000 000 0 000 0 0 000 
81 85 90 95 100 
o 0 0 0 0 0 O~ 0 0 0 0 0 0 0 0 0 0 0 
101 105 -rv 110 115 12010~ '0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TYPE 716 321801 PRINTED IN USA 

.. SH?RT1~1 ~, •• .CALCUL.,ATORl!T••L.EF1ii~~.15t  04,'910-0 .~;t; ~  c FI:. E,35
• • •• 4 •• • , :;;"~,~,,.;f:ro.  ""t~"' V 

-I 

n~ 

c 0--0 ~::\  <-..~  • I I;r' • I ~ ~ ~ ~ 

M': 
D 

I~ b~  .11 I I ~ 1 I ~~ r ,~ 

, 3. I ~co-~ . . < 
"'"!1 

G 

H 
8US f7 ItI i!t1- 6'1 ~  

I~~~': za ~.~",." ~'1 ~ t, '1 1fiiii I ~~);,
l 

K 

f11fi 1 "'2, t.....M 9;:' YM 

I'~rrf.h 111!.~s~HJl.~~A~IDan 111llid"l.i ~ 
 9 {4P¥t ? ? ? ~1 Ii A.FA A ""~~q.,¥u A A~~? 1111 
l ! ! A 

"j:" -os b b ?? li"".' ~ • •'II 
l.WTI I I 11 ! ! r
'~ ? ? A A 0 0 0 • • =- .• _. !< ,

CO-SEL.ECTORS 

TO 


