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l. ABSTRACT 

Th is program is a test of the 2s complement add (TAD) and rotate logic (RAL, RTL, RAR, RTR). 
Random numbers are used in the Twos Add portion of the test and sequential numbers are used in the Rotate 
portion. Program control depends on operator manipulation of four switches in the SWITCH REGISTER 
(bits 0, l, 2, 3). Error information is normally printed out on the keyboard printer. 

2. REQUIREMENTS 

Storage 

Memory locations 208-4177 8 • 

Subprograms and/or Subroutines 

High RIM Loader, High Binary Loader. 

Equipment 

PDP-8 Processor-Keyboard Reader 

3. USAGE 

3. 1 J..oading 
If the Binary loader beginning at 77778 is in memory, load the Instruction Test - Part 2b. 

Otherwise, the RIM Loader beginning at 77568 and/or the Binary Loader must be loaded into memory. 

PDP-8 Instruction Test - Part 2B (Maindec 801-28) may now be loaded as follows: 

Set 77779 in the SWITCH REGISTER. 

Pres~ LOAD ADDRESS key. 

Place Instruction Test-Part 2B in the keyboard reader. 

Press ST ART key on the operator console. 

Engage the keyboard reader. 

3 .2 Switch Settings 

When starting at the TAD portion (2009) of the test, set switches 0 and 2 to the l state. This 
switch configuration allows the program to print any error message and halt on the error condition. After 
the TAD portion has run for a minimum of 10 minutes, set switch 3 to al to enter the Rotate Test. 

When starting at the rotate portion (2000g) set switches 0 and 2 to the 1 state as above. Th is 
switch configuration al lows the program to print any error message and halt on the error condition. 

al 

Switch 0 

Switch 1 

Switch 2 

Switch 3 

Stop on error ( 4069 for TAD or 24339 for Rotate Test) • 

Scope mode (repeat loop causing the error). 

Print error. 

Leave the Twos Add test and start the Rotate Test. 
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Switch 0 and l 

Switch 0 and 2 

Switch 1 and 2 

Scope mode and stop on error. 

Print error and halt. 

Scope and print error. 

3 .3 Start-Up and/or Entry 

The starting address of the TAD portion of the test is 02003. The starting address of the Rotate 
portion of the test is 20003. If bit 3 of the SWITCH REGISTER is set, it automatically causes an exit from 
the Twos Add portion of the test to the Rotate portion of the test. 

Set either 02003 in the SWITCH REGISTER to start at the Twos Add portion of the test, or set 
20003 in the SWITCH REGISTER to start at the Rotate portion of the test. 

Press the LOAD ADDRESS key. 

Press the ST ART key. 

3 .4 Errors in Usage 

The error halt for TAD Test is 4068 • 

The error halt for Rotate Test is 24338 . 

Error printouts from both tests would appear as follows: 

TWOS ADD ERROR PRINTOUT: 

Good Bad 

0 00000000000 l 0 00000000000 0 

XARG 

000000000000 

Indicating loss of a l bit in AC bit l l . 

ROTATE ERROR PRINTOUTS: 

PAT 0 
RAL 0 
RAR 0 

000000000001 
000000000010 
000000000000 

Indicating loss of a l bit in AC bit 11 as a result of an RAR. 

PAT 0 
RTR 0 
RTL 0 

000000100000 
000000000000 
000000000000 

Indicating loss of a 1 bit in AC bit 8 as a result of an RTR. 

3 .5 Recovery from such Errors 

Y ARG 

000000000001 

(original pattern) 
(pattern after RAL inst.) 
(pattern after RAR inst.) 

The program may be continued after it halts on an error, by pressing the CONTINUE key. 
The program continues to the next test, unless scope mode (bit l) is requested. 

Set the state of AC switch l to l to repeat the loop causing the error (scope mode). 

Reference 4.3 for other switch variations. 
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4. RESTRICTIONS 

This test should be run only after a successful run of the Instruction Test 2A to provide maxi
mum reliabi I ity of the module repair table. 

5. DESCRIPTION 

5. l Discussion 

The PDP-8 Instruction Test-Part 2B tests the 2s ADD and ROTATE logic. 

The 2s ADD logic is tested by the addition of pseudo random numbers. Two pseudo random 
numbers are generated and 2s added by a logical (simulated) adder. The same two numbers are added 
by the 2s add logic (TAD). The results are compared, and if an equality exists, two new r:mdom num
bers are generated and the sequence is re-executed. If an inequality exists, the computer halts and/or 
types the error condition depending on the switch settings. 

5.2 Examples and/or Applications 

The error printout will contain the correct answer, the incorrect answer, and the two random 
numbers used. 

Visual inspection of these patterns will determine the cause of the error. A lookup table is 
provided for rapid repair which will give all of the information shown in section 4.6. 

Exit from TAD Test to the Rotate portion is accomplished by setting bit 3 in the SWITCH 
REGISTER. This switch also causes the program to print "ADD OK." 

The Rotate Test generates 8192 patterns to be tested on two pairs of rotate instructions. The 
first pair of rotate instructions to be tested is RAL and RAR. The test pattern is rotated left once, then 
the result is rotated right once. The following items are compared: 

The result of the RAR should equal the test pattern and original link. 

The result of the link after the RAL should equal bit 0 of the test pattern. 

If the RAR results and link equals the test pattern and link, the RAL and RAR instructions 
have operated correctly. 

If an error occurs and an error printout is requested, the test pattern and the results of both 
the RAL and RAR instructions are printed. Visual inspection of these patterns will determine the pro
bable cause of the error. 

The second pair of rotate instructions to be tested is RTR and RTL. The test pattern is rotated 
right twice, then the result is rotated left twice. The following items are compared: 

The result of the RTL should equal the test pattern and original link. 

The result of the link after the RTR should equal pattern bit l of the test pattern. 

If the RTL results and link equal the test pattern and link, the RTR and RTL, instructions 
have operated correctly. 

If an error occurs and an error printout is requested, the test pattern and the results of both 
the RTR and RTL instructions are printed. Visual inspection of these patterns will determine the probable 
cause of the error. 
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After a complete pass through the Rotate Test, ;·he computer will print ROT. 

A printout of "2B" indicates the completion os a complete pass through the entire set of 
tests, after which the test begins again. 

6. METHODS 

See description section 5. 

7. EXECUTION TIME 

The TAD section takes 1 second for one complete pass; it will cycle continuously unless AC 
switch 3 is set. The Rotate portion takes 3 seconds for one complete pass. 

8. eROGRAM LISTING 

4 
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/PUP .. tl l N!:iTliUCT ! UN Tt!::i I PART ~I:! AUU .. HUTAH. 

fr1[~\l!(~ .. 0 
~jk,~ 0 ((J!J:IVHl 

l1 U} h:) '.'l, Ji1P l. 
li) 2 

i,1!i) s 

((1 !I) f~ \li <>IG)~;;!iti 

!ll 0 Pri )(!..Or' I 0 /r'H!NT LUO!-' 
0f~ ~ 1 Tl.. s 

1,,~)(X 1 T!:if 
JMP LPXX 
Cl.,A 
,)MP l PHXl..,UI" 

t'.6 !(l[Q[{liil CHl,.f !,.!' I 

~ ;~ L'l CLA CMA 
({HO~ iO ANO Ck /CR 
i<H:hH JMS PHXl.UP 

Cl.A CMA 
t.ND I.) /L.f 
JMS PHXLUl;i 
CL.A CMA 
AND L~ I!..~ 

{ JMS PHxL.UP 
,JMP ! GHL~ l..f 

~lill!rH:l CR!.~ 0 
4 ;~ C\..A CMA 

l/)l~ ANU CK /!,;R 
4!tl20 JMS PH XI.OP 

Cl.,A CMA 
ANO I,.,~ / l. F 
JMS PK)(l.,Ui-1 
JMP l CH!,,f 

fli0!iHJ p /?~ g 0 /(;ENEKATUR PATTERN 
XJVJ C1 R.1\1,,,HT!,, I 0 /KOTAH, UfT PATTl:..RNS 

l.,f TL,NK 1 0 /HOTAH. Ll:.FT L.lNK PAT ff.HN!::i 

fa{IJ?~~ flliOlbW RARRTH, f6 /HOT II TE HlGHT PATTE.HNS 

" 001£H7 t~! H.NK1 0 /HOTAH. H!GHT l. JNK PA TT t.R1~S ,, 
~fj\,~56 0ill0 rsn, 0 ITt~T FL Ali 
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!0057 001d0 PROUT1 0 
0 fll 60 401df/J K4lclklfd1 41d0IO 
fc.1061 20fr:ll1 K20!00 I 21110111 
kl062 1"' Ill"' Kl i:HH' I 11110IO 
I0063 k:l401c:l KI04kH"' 010!0 
lr:l064 0200 K02f001 0 c k:l IO 
fr:l06!5 llllfoHl Ki.11fr:l01 0Uld 
f.!)066 0040 KllJ0401 11lkl4IO 
f.!)067 0r.:l20 Kld0<c!fil I 0kl2fd 
!.?11l/11l ftH:l11" Klc:llOl.01 0fd1fd 
0071 01il04 Kfd(IJI041 filfcH"4 
I0'6/2 !0!002 KI00162 t 0!002 
0073 iHl01 Kli:ll!l!Ol 1 010fd1 
113074 fcH:l 5 7 XPRUU I 1 PHO UT 
r.'.ll0/5 1()322 R1 121.S22 
0076 0:.Sld1 A 1 0Jfdl 
fdl!ll'i' 0314 l: 0.S14 
IOl,0121 0.524 k:l.S24 
kl101 fd320 p, 0J2fd 
011il2 024fd sp, 02411) 
l:llfd3 0212 L. f I 0212 
0U4 0215 CH1 021!:> 
IC 1"' 5 fd060 lt:.Ru, 01c!6fd 
kllld6 r.11:161 O"i E 1 0kl6l 
f0107 kl J 17 a, 0J1/ 
l/Jll0 JC313 Kr 0.n,.s 
0111 7764 COUNT1 7764 
kl112 0000 STriCNT, 0 
W:i113 IC262 rwo, 0264:! 
1'1114 0302 t:l , 0,s02 
li:l1l5 klfd011l wu1, 0 
0116 00 00 wu2, 

"' 0117 0k:l00 t:lW 11 l1l 
01<c!0 li:ll:i00 CHY, 

"' 0121 (/)0klk.'l TOTAl.,1 (/) 

lcl122 k.'J(/)(/)k'J SUM, 0 
"123 IH!Jkl0 CNTR, 

"' 0124 liHcHH:I l-IE,Al.JEH, 0 
1:1125 i:l0k10 t:llfST'H1 0 
f0126 1776 SPA Coo, 7176 
0127 0fll00 SPACST1 l1l 
fd1J0 W:iJI07 G, 0.SW:il 
!Cl31 W:i.S04 U1 0..S04 
k'l1J2 VJ..SJ0 x, 0.S3(/) 
IC133 l/J331 y' 0J31 
ftll ,H hHHHJ I. l l\IK, 0 
fd1J5 fell/)(/)"' XAfH,, 1 0 
f01J6 ftHH:llll YA~u, 0 
fll1..S7 1163 CUUNTll.1 716.S 
t:l140 kH:l(/)0 l.,.NKSTH1 0 
1'1141 7317 K7317, 7.S77 
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l/11/b8 31111,1.S 

/fJR!NT OUT 
/MASK LIST 

/H 
/A 

IL. 
11 
If'> 
/SP 
/LF 
/l,;R 
ltU<o 
luNI:. 
/U Al.Pl-IA 
/K 
/MINUS 11 

12 
/'.:J 

/Ml NUS 1 

lu 
IU 
IX 
/Y 
/LINK 
/XAHl> 
/YAHG 

L.OCATIUf>.i 

f 
i 

0 

~ 
\._) 

0 

!.~ 

I··~ ., 
. ~ 
I~ 
I 



ij,_;~-a'l 112~ 
w;::.:,m ~ 7<11 

( 

c 

TAO 1wb 
JMP I '.;,l,.(Jt,; 
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0 
39<2 0000 0 
0143 7240 CLA CMA 
ll144 '1l~40 ANO t LNKSTR 
0145 7440 SH 
0146 ?150 JMP SL 
'1147 5152 JMP CL 
0150 7360 SL, CLA CMA STL 
v.ll'H '5542 JMP ex 
•H52 7340 CL, CLL CLA CMA 
0153 5542 ,JMP ex 
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c 
*4Cll00 

40111Cll 720C/l RAND2, CLA 
40fiH 1417 TAD 1 0017 
4002 3135 DCA XARG /STORE FIXED PAT 
4003 1 417 TAD J 0017 
<lf!lV'4 3136 DCA YARG /STORE FIXED PAT 
'10Ql5 ?216 lSl RCNT 
'l 006 5647 JMP l XSTRXY /EXIT TO TrST 
411107 1 21 5 Tt\O L!STX 
'101111 ~017 DCA Q!CIJj] 
4011 1214 TAD M144 
4f{J12 0216 DCA RCNT 
4013 "i647 JMP I XSTRXY /EXIT TO TEST 

4 014 7634 M144, -144 
4015 4177 LISTX, LIST-1 
4016 Q!0!1J0 RCNT. 0000 
40:1. 7 (i'I 1210 f1l ODEVEN, 001'!0 

40:?0 73fiH'l RAND, CLL CLA /FIXED PATTERN 
4021 ?217 I St' ODFVEN /RANDOM PATTERN 
4022 7000 NOP 
4023 1217 TAD ODF.VEN 
4024 7010 HAR 
4025 7630 S~L CLA 
4026 5230 JMP RAND! 
4027 5200 JMP RAND2 

( 4030 7604 RAND1, CLA OSR 
4031 0 06 0 AND l Kf1l41/J0 
4032 700~l NOP 
4033 7440 SCA 
411J,34 56'50 JMP I ADDX /SW 3 EQUALS A ON[ TO EXIT 
4035 7240 CLA CMA 
412136 lil121 AND ~ TOTAL 
4037 71111Hl NOP 
4040 3135 DCA ~ XARG 
4041 7040 CMA 
4042 lil 121 AND J TOTAL 
4043 711101 !AC 
4044 1410 TAD I r. 1fll 
4045 3136 DCA r. YARG 
4046 '5647 JMP I XSTRXY 
4047 0225 XSTRXY, STRXY 
4050 171312 AODX, PADDOK 

c: 8 



0 

•0017 
v.1017 4177 L!ST-1 

•4051 
4051 7240 F"COMP, CLA CMA /COMPARE SUM AND TOTAL 
4052 0121 AND iii TOTAL 
4053 7040 CMA 
4054 0122 ANO r SUM 
4055 3275 DCA CXM 
4056 7240 CLA CMA 
4057 0122 ANO r SUM 
4060 7040 CMA 
4061 171121 ANO l TOTAL 
4062 3274 OCA CXN 
4063 7240 CLA CMA 
4064 0275 ANO CXM 
4065 7440 SH 
4066 5676 JMP I ERX /ERROR 
4067 7240 CLA CMA 
4070 111274 ANO CXN 
4071 7440 Si!A 
4072 5676 JMP I ERX /ERROR 
4073 5277 JMP LCOMP 
4074 f711l!00 CXN, Iii 
4075 0000 CXM, Ill 
4076 lll400 ERX, ERROR 
4077 7240 LCOMP, CLA CMA /COMPARE CRY AND LINK n 
4100 lll134 AND r LINK /LINK BIT IN BIT 11 '-" 
4101 7040 CMA 
4102 0120 ANO r CRY 
4103 3322 DCA LRX 
4104 7240 CLA CMA 
4105 0120 AND iii CRY 
4106 7040 CMA 
4107 lll134 AND l LINK 
4110 3323 DCA LRY 
4111 7240 CLA CMA 
4112 1'1322 ANO LRX 
4113 7440 SH 
4114 5676 JMP I ERX /ERROR 
4115 7240 CLA C:MA 
4116 0323 ANO LRY 
4117 7440 SH 
4120 5676 JMP ERX /ERRROR 
4121 5724 JMP NOE RX 
4122 0000 LRX, 0 
4123 0000 LRY, 0 
4124 '11407 NOERX, NOERR 

0 
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( 
*4200 

4200 7777 LI ST, 7777 4262 7777 7777 421111 7777 7777 4263 0001 0001 4202 7776 7776 4264 7777 7777 4203 7777 7777 4265 0002 0002 4204 7775 7775 4266 7777 7777 4205 7777 7777 4267 0004 0004 4206 7773 7773 4270 7777 7777 42'117 7777 7777 4271 0010 00H'J 4210 7767 7767 4272 7777 7777 <l 211 7777 7777 4273 0020 0020 4212 7757 7757 4274 7777 7777 4213 7777 7777 4275 0040 0040 4214 7737 7737 4276 7777 7777 4215 7777 7777 4277 0100 0100 4216 7677 7677 4300 7777 7777 4217 7777 7777 4301 0200 0200 4220 7577 7577 4302 7777 7777 4221 7777 7777 4303 0400 0400 12?2 7377 7377 4304 7"177 7777 4223 7777 7777 4305 1000 1000 4224 677"7 6777 4306 7777 7777 4225 7777 7777 4307 ?000 2000 
4226 "i777 5777 4310 7777 7777 
4227 7777 7777 4311 4000 4000 
4230 3777 3777 4312 0001 0001 
4231 7777 7777 4313 7777 7777 
4232 7777 7777 4314 0002 0002 
4233 7777 7777 4315 7777 7777 ( 4234 7776 7776 4316 0004 0004 
4235 7777 7777 4317 7777 7777 
4236 7775 7775 4320 0010 0010 
4237 7777 7777 4321 7777 7777 
4240 7773 7773 4322 0200 0200 
4241 7777 7777 4323 7777 7777 
4242 7767 7767 4324 0400 0400 
4243 7777 7777 4325 7777 7777 
4244 7757 7757 4326 0111111! 0100 
4245 7777 7777 4327 7777 7777 
4246 7737 7737 4330 0200 0200 
4247 7777 7777 4331 7777 7777 .. 4250 7677 7677 4332 0400 0400 
42'51 7777 7777 4333 7777 7777 
4252 7577 7577 4334 1000 1000 
4253 7777 7777 43,~5 7777 7777 
4254 7377 7377 4336 ?000 2000 
4255 ft 777 6777 4337 7777 7777 
42':i6 7777 7777 4340 4000 4000 
4257 5777 5777 4341 7777 7777 
4260 7777 7777 
4261 3777 3777 
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<>0200 
0200 7240 AR !THT, CLA CMA 
0201 3124 DCA 2 HEADER 
0202 7240 CLA CMA 
0203 3135 DCA XARG 
0204 7240 CLA CMA 
0205 3136 DCA YARG 
vl206 7240 CLA CMA 
0207 3121 DCA TOTAL 
0210 3134 OCA r LINK 
0211 3115 OCA i' WD1 
11212 ">223 JMP !NCR 
A213 312121 DCA l CkY 

"'21.4 7340 ADD, CLA CMA C:LL 
0215 "1135 AND l XARG 
11216 1136 TAD f. YARG 
'121.7 3122 DCA 2 SUM /STORE SUM OF RFAL ADD 
vJ220 7004 RH 
1'221 3134 DCA t LINK /STORE LINK OF REAL ADD AT RIT 11 
0222 5737 JMP l XFCOMP /COMPARE SUM AND TOTAL 

0223 '5624 !NCR, JMP I INCRX 
0224 4020 INCRX, RAND 

0225 7240 STRXY, CLA CMA 
0226 0135 AND l XARG 't'. 0227 3115 DCA t WOl /XARG EQUALS W02 

~ 0230 724121 CLA CMA 
0231 0136 AND l YARG 
•0232 3116 DCA -r WO? /YARG EQUALS wo2 
11233 4235 JMS ADDI SM /JMS TO FAKE ADO 
1'234 5214 JMP ADD 

0 
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(' 
112J5 fll 0fll0 ADDI SM, I/I /FAKE ADD 
0236 7300 CLA CLL 
Vl237 31?1 DCA ii! TOTAL 
111240 3120 [JCA ii! CRY 
0241 7040 CMA 
Vlc42 Vil 11 AND .,. COUNT /MINUS 11 
/\ ~) .t, ~~ :Z.123 OCA t CNTR 

..1244 7040 A!SM, CMA 
•,J245 0115 AND ;z WD1 
v1246 7fll10 RAR 
0247 3115 OCA 2 WD1 
0250 7004 RAL 
'1251 3117 DCA ii! BWl 
'1252 7040 CMA 
.1253 t11116 AND ii! WD2 
0254 701121 RAR 
0255 3116 DCA ii! WD2 
v)~56 7041(1 CMA 
0257 11'117 AND BW1 

1.1260 7420 SNL 
0261 '5302 JMP DISM 
0262 7450 SNA 
'1263 '5305 JMP CISM 
0264 7300 CLL CLA 
0265 7040 AX!SM, CMA 
0266 Cll120 ANO ii! CRY 

(' 
0267 7010 RAR 
0270 7fll41il CMA 
'1271 !il117 AND ii! RW1 
vJ272 3120 BISM, OCA ii! CRY 
02 73 7040 CMA 
<1274 '71121 ANO ii! TOT AL 
fll275 7010 RAR 
1t:l276 3121 DCA ii! TOTAL 
0277 ?123 !Si! 2 CNTR 
0300 5244 JMP AISH 
vl301 5635 JHP I A OD ISM 
l1302 7450 DISH, SNA 
111303 5265 JHP AX!SM 
flJ304 7220 CML CLA 
ill31.l5 7040 CISM, CHA 
vJ306 0120 AND t: CRY 
lll::illl7 '7440 SH 
031 0 7H'Jlil CLL 
vl?i1.1 <;272 JHP RISH 
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0312 4041 PAOOOK, JMS 2 CRLF /CR LF 
0313 7240 CLA CMA 
0314 ~076 ANO 2 A /A 
0315 4020 JMS 2 PRXLOP 
0316 7240 CLA CMA 
l1317 0131 ANO t 0 ID 
0320 4020 JMS t PRXLOP 
fil321 7240 CLA CMA 
0322 lil131 ANO 2 D ID 
0323 4020 JMS t PRXLOP 

0324 7240 CLA CMA 
0325 lil102 ANO 2 SP /SP 
0326 4020 JMS t PRXLOP 
0327 7240 CLA CMA 
0330 0107 ANO t 0 10 
0331 4020 JMS 2 PRXLOP 
0332 7240 CLA CMA 
0333 lil110 ANO 2 K /K 
0334 4020 JMS 2 PRXLOP 
0335 '3736 JMP I ROTATE /EXIT ADO TEST 
0336 ?000 ROTA TE. GEN1 
0337 4051 XFCOMP, FCOMP 

0 
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( 
110400 

0400 7611l4 ERROR, CLA OSR /READ IN SR 
0401 7111l6 cu RTL 
041£l2 7510 SPA /SW2 FQIJALS A ONE TO PRINT 
0403 4216 JMS PRlNT /JMS TO PRINT ROUTINE 
0404 7611l4 CLA OSR 
<14(115 75Hl SPA /SWV'I EQUALS A ONE TO HALT 
1Ll412l6 7402 HLT /HALT Of\! ERROR 
"14 QI 7 761il4 NOERR, CLA OSR 
.'.)410 7104 cu RAL 
..1411 7511il SPA 1sw1 EQUALS A ONE T fJ SCOPE MOOE. 
0412 '>614 JMP I c; x y /SCOPE MOOE 
0413 '>615 JMP l JNr:RT /CONT!NUF: MO[)[ 
11414 0225 SXY, STRXY 
0415 0223 I Nr:RT, 1 Nr: R 

0416 001illil PRINT. (II 

0417 7240 CLA CMA 
0420 0124 AND 7 HEAOEH /HE ADER FLAG 
vl421 7440 s r.A 
V'l422 4321 JMS PRHEAO /JMS TO PRINT HEAnFR ROUT INF 
i/1423 7000 PRERR, NOP 
0424 4041 JMS t. CRLF /CR LF 
lil425 4020 JMS t. PR XL OP 
0426 7240 Cl.A CMA 
lil427 0120 ANO t. CRY 
lil430 4635 JMS I XONi!ER /TEST FAKE LINK FOR SEX ANO 

/PRINT A ONE OR ilERO 

( k1431 7240 CLA CMA 
0432 V'l 1(112 A ND t. SP /PRINT SP 
0433 4020 JMS t. PRXLOP 
0434 ') 236 JMP PTOTAL /PRINT CONTENTS iJ F FAKE AOD 
0435 2637 XONt.ER, ONtER 
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0•L~6 7240 PTOTAL, CLA 
0 4 3 7 '1121 ANO "f TOTAL 
0440 3125 OCA 2 A I TSTR 
0441 4266 JMS MESSG 
0442 7240 CLA CMA 
Jl443 0134 AND "l: LINK 
'1444 4635 JMS I XONUR 

'1445 7240 CLA C:MA 
.1446 0102 AND "l: SP 
0447 4020 JMS "l: PRXLOP 
'1450 '5251 JMP XTOTAL 

0451 7240 X TOTAL, CLA 
0452 0122 AND "l: SUM 
0453 3125 DCA "l: 8ITSTR 
0454 4266 JMS MESSG 
0455 7240 CLA CMA 
0456 0135 AND r XARG 
<1457 3125 DCA r 8 ITS TR 
0460 4266 JMS MESSG 
0461 7240 CLA CMA 
0462 Vl136 AND r YARG 
0463 3125 DCA ;z A ITS TR 
k1464 4266 JMS MESSG 
VJ465 '5616 JMP I PRINT 

CMA 

CMA 

/STORE CONTENTS OF FAKE ADO 

/TEST REAL LINK fOR SEX AND 
/PRINT A ONE OR i!ERO 

I PRINT SP 

/STORE CONTENTS OF REAL ADD 

/STORE XARG 

/STORE Y ARG 

/EXIT TO SWITCH ROUTINE 

15 
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c: 
0466 !il000 MESSG, 0 
IJ467 7240 CLA CMA 
..1470 !il137 AND i! cOUNTX 
vl4 71 3112 OCA l STRCNT 
11472 ?112 NBIT, I Sr. i! STRCNT 
0473 7410 SKP 
vl4 7" ':>312 JMP PRSPAC /12 COUNTS FINISHED 
VJ475 7240 CLA CMA 
,1)4 76 0125 AND 1- A ITS TR 
./J4 77 7HH'J CL'-
0501-'l 7004 IHL 
-1501 3125 OCA l R!TSTR /STORE ROTATED WORO 
VJ502 7430 Si!L 
v!503 '5306 JMP PRONf" 
-~504 4764 PRi!ERO, JMS Xi!EROR /PRINT i!fRO 
0505 '?272 JMP NB IT 
vl506 7240 PRONE, CLA CMA 
0507 Vl 11216 AND i! ONE 
0510 4020 JMS l PRXLOP /PRINT ONE 
0511 5272 JMP NB IT 
0512 7240 PRSPAC, CLA CMA 
vl513 0102 AND l SP 
0514 4020 JMS l PRXLOP /SP 
0515 7240 CLA CMA 
0516 171102 AND l SP /SP 
0517 4020 JMS l PRXLOP 
0520 ")666 JMP I MESSG 

( 
0521 17100121 PRHEAD, 0 
l!J522 7200 CLA 
0523 3124 DCA l HEADER /CLEAR HEADER f"LAG 
0524 7240 CLA CMA 
0525 0126 AND l SPAC06 
0526 3127 DCA l SPACST /STORE SPACE COUNT 
.1527 4041 JMS l CRLF /PRINT CR LF 
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v.153111 7240 SPA06, CLA CMA 
0531 '11102 AND 2 SP 
0532 4020 JMS t PRXLOP /PRINT 6 SPACES 
0533 ?127 !St t SPACST 
0534 5330 JMP SPA06 
"1535 7240 CLA CMA 
0536 0130 AND t G IG 
0537 4020 JMS t PRXLOP 
0540 7240 CLA CMA 
111541 '11H'J 7 ANO 2 0 10 ALPHA 
0542 4020 JMS t PRXLOP 
0543 7240 CLA CMA 
'1544 Cll107 AND t 0 10 ALPHA 
11545 4020 JMS 2 PRXLOP 
0546 7240 CLA CMA 
0547 lll131 AND 2 D ID 
v.1550 4020 JMS 2 PRXLOP 
0551 4762 JMS I MANYSP /JMP TO PRINT 12 SPACES 
v.1552 ·. 7240 CLA CMA 
<?553 0114 AND 2 Fl /Fl 
0554 4020 JMS 2 PRXLOP 
0555 7240 CU CMA 
0556 '11076 AND 2 A IA 
0557 4020 JMS t PRXLOP 
0560 5761 JMP I CONHED 
0561 1?1600 CONHED, HEDCON 
1.1562 Cll626 MANYSP, TWELVE n. 0563 5721 HEORJ, JMP I PRHEAD /EXIT HEADER ROUTINE v 0564 2702 Xi!EROR, rEROR 

0 
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11-0600 
v.1600 72-40 HEOCON, CLA CMA 
0601 91131 ANn f 0 /0 
ll602 4020 JMS f. PRXLOP 
0603 4226 JMS TWrLVE /12 SPACES 
'1611l4 724fil CLA \,MA 
,1;6i115 111132 ANl'J I x IX 
'1611l6 4020 JMS l PRXLOP 
0607 7240 cu C: MA 
vl610 0Hl2 ANO l SP /SP 
0611 4020 JMS 7 PRXLOP 
'1612 4240 JMS ARGXXX /ARG 
11613 4226 JMS TWELVE /12 SPACES 
0614 7240 cu f:MA 
0615 91133 ANO 7 y /Y 
0616 4020 JMS 2 PRXLOP 
0617 7240 CLA CMA 
'1620 Cii102 ANO 7 SP /SP 
'1621 4020 JMS f PRXLOP 
0622 4240 JMS ARGXXX I AHG 
<1623 4041 JMS t CRLF /CR LF 
.1624 '>625 JMP I PJHED /JUMP TO EXIT HEADER ROUTINE 
06?5 0563 RJHED, HEnRJ 
lll626 C.H!ll1l0 TWELVE. 0 
0627 7240 CLA CMA 
0630 0111 ANO l COUNT 
lll631 3127 OCA t:. SPACST /STORE MINUS 12 
0632 7240 SPA12, CLA CMA 

( 
0633 111102 ANO l SP /SP 
0634 40?0 JMS f PR XL OP /PRINT 1? SPACES 
.1635 ?127 !Sl l SPACST 
0636 'i232 JMP SP Al? 
/J637 '>626 JMP I TWELVE 

0640 QI 000 ARGXXX, 0 
0641 724121 CLA CMA 
!l642 9111l7 6 AND l A /A 
·1643 4020 JMS t PRXLOP 
'.1644 7240 CLA CMA 
0645 91075 AND t R /R 
0646 412120 JMS t PRXLOP 
'1647 7240 CLA CMA 
0650 91130 ANO l G IG 
0651 4020 JMS t PRXLOP 
V'l652 ') 6 4 fll JMP I ARGXXX 

c , 18 
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?0"10 
201.11 
i!002 
<:003 
i!.1trn<1 
21ilill5 
21111116 
2JllJ7 
2010 
i!.,/lll 
2~12 
2013 
~014 
2015 
2016 
2017 

21112111 
211121 
2022 
2023 
2024 
2025 
2026 
<!027 
2030 
2031 
2032 
t:033 
2034 
2035 
2036 
211137 
2040 
2041 
2042 
2043 

•2000 
4316 Gt:N1, JMS HSEKP 
4142 CONT1, JMS i! ex 
111051 AND l- PAT 
7001 IAC 
3051 DCA l. PAT /STORE INCRfMENTED 
7420 SNL 
'1215 JMP CLRLNK I JMP TO CLEAR LNKSTR 
1060 TAO K4000 
3Hfll OCA ~ LNKSTR /SET LNKSTR TO 41l100 
4352 PllEX, JMS EX 
7440 SH 
'5220 JMP ROH 
5274 JMP GEN2 /EXIT ROTl 
721110 CLRLNK, CLA 
3140 OCA i! LNKSTR 
'>211 .JMP PTtEX 

7240 ROT! I CLA CMA 
3056 OCA i! TST1 /SET TST1 rLAG 
7340 CLL CLA CMA 
0140 ANO i! LNKSTR 
7440 Si!A 
5272 JMP SETLNK 
7140 Cll CMA /CLEAR LINK 
Pl051 REROT1, ANO i! PAT /BRING UP 
7004 RAL 
3052 DCA i! RALRTL /STORE RAL PATTERN 
7430 Si!L /SKIP IF LINK EQUALS A i!ERO 
106111 TAD i! K4000 /SET RAL LINK STORE 
3053 DCA i! LFTLNK /CLEAR RAL LINK STORE 
724111 CLA CMA 
0052 AND i! RALRTL 
7010 RAR 
3054 OCA i! RARRTR /STORE RAR PATTERN 
743111 Si!L /SKIP IF LINK EQUALS A i!ERO 
1060 TAO i! K4011.10 /SET RAR LINK STORE 
3055 DCA i! R ITLNK /CLEAR RAR LINK STORE 

19 
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?044 7340 CLL CL A CMA 
<'045 0054 AN[) r PARRTR /RARRTR SHOULD ECJUAL PAT 
!046 70'10 CMA 
21i147 1051 TAO r PAT /COMPARE RARTR WITH PAT 
?0'5Ql 7040 CMA /AC SHOULD EQUAL '!ERO 
t.'ill':>l 7450 SNA 
»'Vi':i2 14:rn Si!L 
<"itl?3 ')71? ,JMP I FflSW ! X /JUMP TO ERfWR SWITCHES 
c 0'5 '1 H16!il TAO K4000 
(: [6':>5 v,051 ANO l PAT /MASK BIT 0 OF PAT 
<0?6 712140 CMA 
20':i 7 1053 TAO t: LFTLNK /COMPARE LFTLNK WITH PAT 
<'060 7040 CMA /RIT 0 
206l 7440 SH 
c062 57j5 JMP I ERSWIX /JUMP TO ERROR SWITCHES 
2063 Hl55 TAO l R!TLNK 
.:!064 711J41il CMA 
<'065 1140 TAD l LNl<STR /COMPARE PAT LINK w ITH RITLNK 
<'.066 7040 C"1A 
2067 7440 Si!A 
2070 5715 JMP tRSW IX 
2071 '>751 JMP l SXOKX1 
2072 7360 SETLNK, CLA CMA STL /SFT LINK 
2073 5227 JMP REPOT1 
2074 4316 GEN2, JMS HSEKP 
2075 4142 CONT?, JMS 2 ex 
2076 vHil'H AMO t PAT 
2077 7001 !AC 
c lltl 0 3051 ncA t PAT /STORE INCREMENTED PATHRN 

(_ 211111 7420 SNL 
<'Hl2 '?311 JMP CLLI NK /JUMP TO CLEAR LNKSTR 
i:'H13 1060 TAD K4001Zl 
<' 1l~4 3140 DCA 't: LNKSTR /SET LNKSTR TO 401210 
i:'Hl5 4363 PT1 EXX, JMS EX1 
i:'106 7440 SlA 
2107 5714 JMP J ROT2X 
i11!1l '5332 JMP RO TOK /EX IT ROTATE TESTS 

c 20 
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2111 7200 CLLI NK, CLA 
<:'112 3140 DCA i! LNKSTR 
2113 <;305 JMP PTlEXX 

2114 ?200 ROT2X, ROT2 
2115 ?400 ERSWIX, ERRSW1 
2116 l.7!000 HSEKP, 0 
2117 7300 CLA CLL 
<:'120 3051 DCA i! PAT 
2121 3052 DCA i! RALRTL 
2122 3054 DCA r RARRTR 
2123 3053 DCA r LFTLNK 
2124 3055 OCA r RITLNK 
<:!125 3140 DCA ? LNKSTR 
2126 7000 NOP 
21?.7 7000 NOP 
21..s0 7000 NOP 
21.i1 5716 JMP I HSEKP 
<:'1.s2 7200 ROTOK, CLA 
2133 4041 JMS r CRLF /CRL.F 
2134 1075 TAD r R /R 
2135 4020 JMS r PRXLOP 
2136 1107 TAD t 0 10 
2137 4020 JMS t PRXLOP 
2140 1100 TAD t T IT 
2141 4020 JMS t PRXLOP 
2142 40'41 JMS i! CRLF /CRLF A 2143 1113 TAO r TWO 12 v 2144 4020 JMS i! PRXLOP 
2145 1114 TAD i! B /B 
2146 4020 JMS i! PRXLOP 
2147 5750 JMP I AR ITH 
2150 0200 AR ITH, AR IT HT 
2151 1'521 SXOKX1, SWOKX1 
2152 0000 EX, 0 
2153 1140 TAO i! L NKSTR 
<:'15'4 7440 Si!A 
2155 7410 SKP 
<:'1 ?6 "5220 JMP ROTl 
21 <;7 7240 CLA C:MA 
2160 0051 ANO i! PAT 
<:'161 7040 CMA 
2162 5752 JMP FX 
2163 0000 EX1, 0 
2164 1140 TAD i! LNKSTR 
2165 7440 Si!A 
2166 7410 SKP 
2167 5714 JMP I ROT2X 
2170 7240 CLA CMA 
2:J. 71 '71051 ANO i! PAT 
2172 7040 CMA 
:.'173 5763 JMP I EXl 

0 
I 
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*2200 

n ~rn 7300 ROT2, CLA CLL 
nvi1 :'i056 fl CA '! TST1 /CL(AR TEST FLAG 
t'l'Vl2 7340 CLL CLA CMA 
<'?V13 V14k1 A Nf) t Lt-.JKSTH 
,,,.04 744fll StA 
112vl? ') 2 ') !i1 JMP ST! NK 
"2"16 714 (tl CLL CMA 
?.207 0051 REROT2, ANO t. PAT /RR!N\, UP PATT[C!N 

.-:.:210 7012 !HR 
2211 3054 DCA 7 RARRTR /STORE !HR PATTERN 
2212 7430 Stl /SKIP IF LINK E[lUALS A U:Ro 
2213 1 072 TAO t Kf1JIZJIZJ2 /SET RTR LINK STORE 
2214 3055 OCA t RITLNK /CLEAR RTR LINK STORE 
2215 H'J54 TAD t RARRTR 
2216 7006 RTL 
2217 3052 DCA l RALRTL /STORE RTL PATTERN 
2220 7430 Si'L 
2221 1060 TAO t: K4000 /SET RTL LINK STORE" 
2222 312153 DCA t LFTLNK /CLEAR RTL LINK STORE 
1-223 7HHil CLL 
2224 Hl52 TAD t RALRTL /RALRTL SHOULD EQUAL PAT 
t'.2 2 5 7040 CMA 
2226 10 51 TAD ;z PAT /COMPARE RALRTL WITH PAT 
1.227 7040 CMA 
22S0 7440 St.A 
2231 ')652 JMP I tRSW2X /JMP TO ERROR SWITCHES 

( 2232 Hl72 TAD t K0002 /COMPARE ROTLNI<' WITH PAT BIT H'I 
22,33 0051 ANO r: PAT /MASK BIT 10 OF PAT 
"234 7040 CMA 
t.255 1055 TAD t R!TLNK 
2256 70411! CMA 
c'.237 7440 SH 
2240 '5652 JMP I FRSW2X 
2241 H'J53 TAD l LFTLNK /LFT LINK SHOULD EQUAL LNKSTR 
2242 7040 CMA 
2243 1140 TAO r LNKSTR /COMPARE LFTLNK WITH LNKST R 
2244 7040 CMA 
2245 7440 St.A 
2246 '5652 JMP E.R'oW2X /JUMP TO ERROR SWITCHES 
2247 5653 JMP SXOKX2 

225© 7360 STLNK, CLA CMA STL 
2251 '521?J7 JMP REROT2 

~2'.52 ?406 ERSW2X, ERRSW2 
22':i3 ?5:?5 SXOKX2, SWOKX2 

C' 
' 22 



"2400 
24ill0 7200 ERRSW1, CLA 
24(.jl 1244 TAD ROTX1 
2402 3215 OCA ERIN 
2403 1 245 TAO CONTX1 
2404 3214 OCA CON TX 
<'4'15 '?216 JMP ERSW 
,J4v.J6 7200 ERRSW2, CLA 
<'411l7 1250 TAD ROTX? 
!.410 3215 DCA ERIN 
c' 411 1 2')1 TAD CONTX2 
2412 :~214 DCA CON TX 
2413 '5216 JMP ERSW 

!414 VI ~Hl f1J CONTX, 0 
2415 0000 ERIN, fil 
<'416 7604 ERSW, CLA 
<'417 li'l062 AND -r K1000 
c420 7040 CMA 
24'11 1062 TAD ii K100fil 
2422 7040 CMA 
2423 7450 SNA 
2424 4255 JMS ROPR 
2425 7604 CLA OSR 
2426 li'll1l60 AND t K4fil00 
2427 7040 CMA 
2430 1060 TAD t K40011J 
2431 7040 CMA 
2432 7450 SNA 
i.433 7402 HLT 
,>4,34 7604 SWOK, CLA 
24 ,~5 V'1fil61 ANO t K2000 
?.436 7040 CMA 
2437 1061 TAD l K211ll1l0 
.-!440 7040 CMA 
2441 7450 SNA 
2442 '?615 JMP FR IN 
2443 ">614 JMP CON TX 

/SCOPF MOOE RJMP ADDRESS 

/CONTINUE MOOE RJMP 

/SCOPE MOOE RJMP AOORFSS 

/CONTINUE MOOE RJMP 

OSR /READ IN SWITCHES 
/MASK BIT 2 

/TEST SIT 2 SW ITCH 

/MASK BIT 0 

/TEST BIT 0 SW ITCH 
/ERROR HALT 

OSR 
/MASK A!T 1 

/TEST 8 IT 1 SWITCH 
I JMP TO SCOPE MOO 

/JMP TO CONf!NUE MODF 
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c 
?.444 ?0?0 rm T x 1" fHJT 1 
<!4 4'5 ?001 C0NTX1, CON T1 
.'.'446 ?000 GEN1X1, (,£ Nl 
,".'.447 ?fil74 GEN2X2, G£N2 
,'<'l'>(il ??IMi;l HOTX;.>, ROT2 
!4'">1 ?07? CONTX2, CONT? 
/4'>? ;; 1.,,4 n1r;RQX, TWfJRfJ 
,)t\':J;?r :.) -~ f, I/ >!NP'lX, F!NPR 
/4'?4 ? r,•.,r~ R/\RPRX, RARPR 

,-'4'"J"; v00r~ ROPP, VJ /RJMP TO SWITCH HfJUT I NE. 
,.. 4 ., I) 40~·fi .Ji1S f r.HL FLF /PRINT CR LF LF 
/'l'i 7 4 71 4 JMS I PATPRX /PRINT PAT 
!4 bVl 72(il(ll CLA 
!•lfi1 1e'...i6 fAD t TST1 
!.4h2 7<\ '1 !t'I st.A 
146,S '":2116 JMP ROT1PR /PRINT ROTATE ONE PATTERN 
I.. 4 fi1, t, 7 J? :t·lORO, JMS ROT2PX /PRINT ROTA TE TWO PATTFRN 
,) .0 ()"' 'i6".i':i ;~ l NPR, JMP ROPR 
c4ti6 7;!00 R!JllPR, CLA 
c1.1117 1251 TAD RARPRX 
<'4 70 ;p·:<! DCA I PATPRX 
<: 4 7 J_ "0'' l JMS 1: CRLF /PRINT CR LF 
<'472 7:?0~ C!...A 
t.'.4 73 1rt7S TAD 1- R /R 
,•4 7 ·1 4020 JMS t_ PRXLOP 
c 4 J<; HJ76 TAO t A /A 
1..4 76 4ftl?0 J~:s f PR XL OP 
<:>477 1fil 77 TA~ t- L /L 

(' <'5VJ(i'J 402'1 J1'1S r PRXl_OP 
<'?1111 'IHJ2 TAD r SP /SP 
.:'.5"12 40;;:>0 JMS t PRXLOP 
251t.l3 10'53 TAO "l LFTLNK 
?.504 7440 Si.A 
2?0'3 ':1716 JMP L.NONrR /LEFT LINK PRINT ONE 
2? f.16 4 7.l 7 JMS f[RORX /LEFT LINK PRINT i!f RO 
2507 1 J.02 R01X, TAD ~ SP 
2510 4029! JMS ~ PR XL OP /SP 
C:511 Hl'52 TAO l RALRTL 
.~~; 12 31!"l'::i7 OCA "t: PROUT 
?.513 '372!'l JMP I COUNXX /PRINT RALRTL CONTENTS 

?.5111 ?601!.l PAT?RX, PATPR 
?.515 ? ·1~s2 ROT2PX, ROT2PR 
::'?16 ?676 LNDNER, LNDNE 
2517 ?7!7J2 lEROl~X, HROR 
?.520 ?6j6 COUNXX·, COUNPR 
?.521 7200 SWOKXt, CLA 
C:5~2 1245 TAO CONTXl 
~523 ~\ ?.14 OCA GONTX 
<'5~4 'J234 JMP SWOK 

""'5" 5 72f.IJ(IJ SWOKX2, CLA 
2?26 ~ 2•,1 TAD CONTX2 
C.'527 ~~ 214 DCA CON TX 
;)500 ">23'1 JMP SWOK 

c 24 
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•2600 
2600 lil000 PATPR, 0 
26131. 1101 TAO l p /P 
2602 4020 JMS i! PR XL OP 
2603 1076 TAD i! A /A 
2604 4020 JMS i! PRXLOP 
2605 U00 TAO i! T IT 
2606 4020 JMS i! PR XL OP 
2607 1102 TAO i! SP /SP 
2610 4020 JMS i! PRXLOP 
2611 4361 JMS PLINK 
2612 H02 TAO i! SP 
2613 4020 JMS i! PRXLOP /SP 
2614 1051 TAO i! PAT 
2615 3057 OCA i! PROUT /STORE GENERATED PATTERN 

"'< 

2616 4231 COUNPR, JMS MINOEX /JMS TO MASK INDEX ROUTINE 
26H 111137 ANO i! COUNTX 
2620 3112 OCA i! STRCNT 
2621 ?112 LSTBIT, I Si! i! STRCNT 
2622 741111 SKP 
2623 560fll JMP PAT PR /12 COUNTS F'!N!SHED 
2624 7200 CLA 
2625 U.157 TAO i! PROUT 
2626 0410 ANO I i! 10 
2627 4237 JMS ONi!ER 
2630 5221 JMP LSTB IT I~. 

v 
2631 0000 MINOEX, 0 
2632 7200 CLA 
2633 1074 TAD i! XPROUT /INDEX STARTING ADDRESS 
2634 3010 DCA i! 10 /STORE INDEX ADDRESS 
2635 7240 CLA CMA 
2636 ?631 JMP I MINDEX 

0 
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c; 
2637 !/!000 ON?ER, Ill 
~64f/l 7'440 SH 
2641 ':5244 JMP ONE'P /JMP TO PRINT ONE 
~l.l42 430;? JMS tEROR 
<'643 '5637 JMP I ON?ER 
d644 7240 ONFP, CLA CMA 
di:> ~5 fl'1fil6 ANO ? ONE' 
,!646 40?0 JMS t PRXLOP /PRINT ONE 
2647 5637 JMP I ONHR 

l65!1) 7?12!0 RARPR, CLA 
<!651 1273 TAO FINPRN 
:C652 3200 OCA Pl,TPR 
l653 4041 JMS r CRLF /CR LF 
'd654 7200 CLA 
26'::i5 1075 TAO t R /R 
c6'::i6 1!020 JMS t PRXLOP 
2657 1076 T.AO t A IA 
c66!11 4020 JMS t PRXLOP 
2661 4323 JMS RSPACE /R SP 
2662 1055 TAD ? RITLNK 
2663 7440 SH 
2664 5307 JMP LNONEX /RIT LINK EOUALS A ONE 
2665 4302 JMS ?EROR 
2666 111112 R01XX, TAD l SP /SP 
2667 4020 JMS ?- PRXLOP 
26 70 j_ f2154 TAD t RARRTR 
2671 3057 OCA t PROUT 

('' 
2672 IJ216 JMP COUNPR /PRINT RARR TR CONTENTS 

2673 ?465 Fl NPRN, FINPR 
2674 ?507 ROlXR, ROlX 
2675 ?744 RTLPRX, RTL PR 

c 26 
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2676 7240 LNONE, CLA CMA 
2677 li'IUJ6' AND t ONE 
2700 4020 JMS l PRXLOP /PRINT LINK 
2711J1 ?674 JMP I R01XR 

?.7Vl2 111000 ji(RQR, llJ 
17Vl3 7?40 CLA CMA 
f.''704 ffl105 .ANO t i'F:RO 
2705 40?0 JMS !- PHXLOP /PRINT 0 LINK 
27""6 "'>711J2 JMP I n:.RoR 

27'117 7200 LNONEX, CLA 
<:!710 1106 TAD l ONE 
2711 4020 JMS l PRXLOP 
2712 ":i266 JMP RO!XX 

2713 '11000 RTCRLF', 0 
2714 7200 CLA 
2715 4041 JMS r CRLF' ICR L F' 
2716 111175 TAD t R /R 
t!.717 4020 JMS t PRXLOP 
2720 1100 TAD l T IT 
2721 4020 JMS r PRXLOP 
2722 5713 JMP I RTCRlf' 

t!.723 11111100 RSPACE, 0 
2724 7200 CLA '""' 2725 1075 TAD l R /R v n26 4020 JMS l PRXLOP 
2727 1102 TAD r SP /SP 
2730 4020 JMS l PRXLOP 
2731 ?723 JMP I RSPACE 

0 
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032 7200 ROT2PR, CLA 
27-53 1275 TAD RTLPRX 
D-S4 :'i200 DCA PAT PR 
2735 4313 JMS RTCRLF /CR LF RT 
l.7 !J 6 4323 JMS RSPACE /R SP 
C.7-~ 7 HJ5? TAO I RITLNK 
n40 H4f/J SH 
t'.'741 "i3V'l7 JMP LNONFX /RIGHT l ! NK EQUALS A rJNE 
t!.742 431112 JMS i.ZEROR /PRINT Vl LINK 
t.'743 "i266 JMP R01XX /PRINT SP ANO RAtrnrn r;ONTFNT~ 

2744 72f/Jf/J RTLPR, CLA 
t!.745 1273 TAO FINPRN 
d.746 :'i2V'!0 OCA P,ATPR 
d.747 4313 JMS RTCRLF /CR LF RT 
t!.7?0 1077 TAO t: L IL 
<'7?1 4020 JMS r PRXLOP 
t!.752 1 Hl2 TAO r_ SP /SP 
.0?3 402!/l JMS t PRXLOP 
D54 Hl53 TAO t LFTLNK 
.0?5 744!/l Sr A 
d.7?6 IJ276 JMP LNONE /PRINT 1 LINK 
0?7 4302 JMS fEROR /PRINT Ill LINK 
060 1)6 74 JMP I R01XR 

<'761 0000 PLINK, 0 
2762 1140 TAO t LNKSTR /PRINT PAT LINK 
2763 4237 JMS ONi'ER 

(" 
t!.764 '5 7 61 JMP I PLINK 
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~A 0076 K 0110 0 ADO . 0214 K0001 0073 
AOIJ!SM 0235 KfiHl0? 0072 
AODX 4050 K0004 0071 
A!SM 0244 K00H! 0070 
ARGXXX 0640 K002tll 0067 
AR I TH 2150 K0040 0066 
AR I THT 0200 K0100 0065 
AX!SM 0265 K0200 0064 
H 0114 K040tll 0063 
H!SM 0272 K 1fil00 0062 
1-lJTSTR 0125 K2000 0061 
HW 1 0117 K4000 0060 
C!SM 111305 K7377 0141 
CL 0152 L 011177 
CLLJNK 2111 LCOMP 4077 
CLRLNK 2015 LF 0103 
CNTR 0123 LFTLNK 12111153 
CONHFD 0561 LINK 121134 
CON TX 2414 LIST 4200 
CONTX1 2445 L!STX 4015 
CONTX2 2451 LNKSTR 0140 
CONT1 212101 LNONF 2676 
CONT? 2075 LNONFR 2516 
COUNPR 2616 LNONFX 2707 
COUNT 0111 LPXX 0022 
GOUNTX 0137 LRX 4122 
COUNXX 2520 LRY 4123 
CR 0104 LSTB TT 2621 
CRLF 0041 r1ANYSP 0562 
CRLFLF 0026 MESSG 0466 
CRY 111120 MINOFX 2631 c ex 121142 M144 4014 .. 

NBIT 0472 
CXM 4075 NOERR 0407 
CXN 4074 
[) 0131 l'JQERX 4124 
UIS M 0302 () 0107 
~-RI N 2415 LlOtVFN 412117 
t.RHOR 0400 UNF 0106 
E.RHSW1 2400 ONF.P 2644 
t.RRSW2 2406 ONtER 2637 
E.RSW 2416 p 0101 
t::RSW IX 2115 PA OD OK 0312 
t.RSW?X 2252 PAT 0051 
t.RX 4076 PAT PR 2600 t:x 2152 PATPRX 2514 
t.X 1 2163 PLJ NK 2761 
FCOMP 4051 1-'RERR 0423 
F!NPR 2465 PR HEAD 0521 
F!NPRN 2673 PRINT 0416 
FINPRX 2453 PRONF 0506 
G 0130 PROUT 0057 
GEN1 2000 PRSPAC 0512 
GEN1X1 2446 PRXLOP 0020 
GEN2 2074 1-'RlERO 0504 
GEN2X2 2447 !-'TOTAL 0436 
HEAOFR 0124 PT1EX ?011 
HEDCON 0600 f'T1EXX 2105 
HE IJ R .J 0563 rl 0075 
HSEKP 2116 HAL RTL 0052 
!NCR 0223 KAND 40?0 
!NCRT 0415 RAND1 4030 
INCRX 0224 KANO? 4000 0 
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c~ 
RARPR d650 ~WOK 2434 
RARPRX 2'454 SWOKX1 2521 
1~ ARRTR 0054 SWOKX2 252~ 

liCNT 4016 SXOKX1 2151 
rlEROT1 2027 '.'>XOKX2 2253 
REROT2 2207 '::JXY 0414 
"'I TLNK 0055 T 0100 
r{JHEn 0625 TOTAL 0121 
HOPR 2455 TST1 0056 
nOTATE 0336 fWELVE 0626 
liOTOK 2132 TWO 0113 
ROTX1 2444 TWORO 2464 
liOTX;:> 2450 fWOROX 2452 
HOT! 2020 ,.jQ1 0115 
rlOTlPR 2466 ,.jQ2 0116 
li0T2 2200 x 0132 
liOT2PR 2732 ..<AHG 0135 
110T2PX 2515 XFCOMP 0337 
KOT2X 2114 ..<ONi!FR 0435 
RQlX 2507 XPHOUT 0074 
R01XR 2674 XSTRXY 4047 
R01XX 2666 XTOTAL 04?1 
r<SPAr:E 2723 XHHOH 0564 
HTCRLF 2713 '( 0133 
rlTLPR 2744 Y AtlG 0136 
HTLPRX 2675 l.EHO 11110? 
SETLNK 2072 tt::ROR 2702 
SL 0150 tE..HOHX ?.517 

( SP 0102 i) 

SPAC06 0126 
SPACST 0127 
SPA06 0530 
SPA1? 0632 
STLNK 2250 
STHCNT 0112 
STRXY 0225 
SUM 0122 

30 
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~ 
:i/11/6& 1~7,-54 PAGI:. 1-l 

.~ 
fj ;.; 62 744~ ~cA 

(ill'() 3 5k'66 JM"' ONEP /PRINT QNI:. 

~~ ~ 6 4 4,~ 7 2 JMS tt.>iUR /PRINT 2ERO 

()?65 5461 JMr' l IJNtER 

J("61'> 7 2 4 <' (),~!;_ p I Cl.A CMA I (J '.\!£ 

~,;.\o 7 .~ l 41 1\ \ILl ONE 

~ ... ~ 7 (i\" 4C4o - - - . - - - -- ... JMS Pf-<xl.OP 
()i'~l 546! .,JMP l Qi~tt:R 

e 
" 
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c 
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.~~ 3111'-:~1117' 3? PAGE 2 -;~ 

li)"l;_) .. '\ 
kl ('' r~-~uH, i· 

l'.' \ ;' ,, 7 ~. :_;l.A c;MA 
ki ~ I 4, ~;j ·~ ;) A:~L) ll-lO ;cum 
!,. /t., c.; I ol ~ Ji~S Pf<l(i.[)P 

~·. Ir- ?47? j.'1µ I it.l<1W 

/ 0~ 77 ~ ... \J ~· "It.,, !:iG' 0 
~i 1 L.~ f,~ 7 24 <.1 CLA CMA 
~11?1 ~~ 1 4"' ANU COUNTx 
0h'2 3146 UCA Sl~C;H 

01 iJ"' 214~ J St ST-lCt-JT 
(11('4 7~~: SKJ.J 

"1.l~ 5 '.::> 4 ! l jMJ.J I Ht.SSG 
~H~6 724'..1 CL.A CMA 
0107 ~l 14 7 ANU t:l!TSTR 
0110 710Z c:..:.. 
0111 7f.1 ~· 4 RAL 
0112 614 7 LlCA rl!T!:iT~ 

~' 113 745,: Sz!L 
0114 5117 JMP PRONE 
0115 4;:;2 JMS nROR 
0111' :>1n3 JMi.J . -1.s 

0117 724J Prill NE I CLA CMA 
0120 ~ll 41 ANlJ ONE /Ot\Jt. 
0121 4;.'4fi J~;s PRXLOP 
2112:< .., l C: -~ JhP ME.SSG+4 
ill 12 ,( ~ ~i ,.. ' 

(.I\_.·\.•• A(;P, <:) /t.000 AC 
rt124 e·{~z z LxP, v /GOUD Ll NK 
0125 ;)~ <) ,'. Gt. 'J x I fj 

012"' ~ '-"' /: ~'~ 8i_XP1 1.1 /tiAU LINK 

0127 00;; ~ BAGP I (!) /t:lALJ AC 
0130 i:i215 CR, 0~1!:1 /CARR!AGI:. RETURN 

01Jl 0212 L~ I 02li /LI r-iE FU.lJ 
01-52 .n1., M' ki .s 1, /M 

v.iu~~ <:l321 Q, ill J t! 1 /U 
~l1J4 0314 LL• lt.S14 /L 
0135 0324 TT I <JJ24 /T 
Cl Jo 0;140 SP, 'id241:l /SPACE 
01J7 (ijJ01 A I lllJllll /A 
01 4 i1 030.~ c, v;sillJ IC 
'° 141 0261 0 ~E:' 0201 /l 
~i 14 2 0 2 lnl t t_ •·I 0 1 lll(!hlt:) / IJ 

014 3 ((10 ['l ~I LI l•IK' f1 
0144 02?':l T 'J' <?2~5 /OAS!-' 
0145 171:13 c ')I JN T x I 176J 
0146 vJ~' 1W SJ4CNT1 ii' 

it47 00i~ll f3! rsrn. Id 

k;l?li ::.2;:i:1 x w:A T 2, MQ11 T2 
~: 1:>1 1 4 J ~~ X"l''ATJ, MQAfJ 
01!:12 1.)32~ I ,C()R I 11'3 ~() IV 
01., ~ 1 "''~ .• . XSCAT, Sf l:. ST 
v 1'j4 ac.5 T..;h·U., k)~6J IJ 

-·-·~=c•~--· ... cc~-----------
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I: G - 8 -:: " -. x 
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,._ ..._ "- t: 
-r ...... - ;_,_ ,.._ -< ·n 
;). -'or y -' " x ,_ 

_, -> - -> -, <!" _, -. 
•--. ~ ·:;, ":::.J ~ -0 'SI ·_;: 

-. -· -· ·:.. s ~- "S .. <;t 
--, -:;, :_;;i :::;, ~ " ~ J\ 

""""' ("\. f'l":1 ~ ..{'I ....c ,...... -· 
~.oc-0-0.c..o-..... 

..-4 _.( ~ _. ~ ~~ _, ri 
.... ~ .. ~ 3,) : .. --:;:;. ~.s,. ,5,: ~;:.,,. 

! 
'.! 

I 



-f~· 

il_/ 
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' .. 

~ 
} 

k''lHi 
0•1111 
~ -112 
VJ:~u 

k:l 2kHI 
02~J1 
02~2 
~l2~!3 

0?>J4 
lt?~J5 

~21)6 

02n7 
i.1210 
0211 
0212. 
k'213 
0?14 
t121 'i 
0216 
0?17 
022;1 
en1 
0222 
0223 
0224 
0225 
0226 
0227 
0230 

0231 
0232 
0233 
111234 
0235 
0236 
0237 
0241:'1 
0241 
0242 
0243 
0244 
0245 
0246 

11.H' l •' 
vl!1.H 
vl'1,H: 
il' ~1 1~ c1 

0i:1 v)~1 

020•~ 
4?H1 
5247 
4020 
73110 
J12" 
3123 
/241'.l 
J124 
704~ 

0123 
7421 
.312 7 
1620 
5J67 
4156' 
3126 
7040 
11127 
744'1 
5231 
7241U 
1()126 
7450 
5231 
5242 

7604 
7hlb 
7004 
7430 
426~) 

7704 
7004 
7430 
741d2 
'7604 
711116 
7431-.l 
~203 
5202 

3/11/6& 1/ Sl I 1 'i,) 

.-. 
F 1"V'- "' 

.... , •10 
A:;f,\Jll, 0 

MQJ "Hl• icl 
XAC1'1t1!1 VJ 

X"l:);~Ml1 •l 
•1J~t10 

MJLT1 
JM$ l TSCLX 
JMP HSE 
JM::i ~ Gl:..N 
STl. CLA CMA 
ANU l Gl:..l\X 
UCA t ACP 
CL.A CMA 
LJCA i! LXP 
CHA 
ANU t ACP 
M(.,)L 
OCA "!- 8ACp 
CLA SNL 
JMP XPACP+5 
JMS t Sl:..TL 
UCA ~ BLXp 
CMA 
ANU t. BACp 
St.A 
JMP ,+6 
CLA CHA 
ANU l:lLxP 
SNA 
JMP 1 +2 
JMP ,+12 

CLA OSR 
Rll. CLL 
NAL 
Si!L. 
JMS P1'1QI.. T 
CLL CLA OSR 
RAI.. 
StL. 
"IL, T 
CL.A OSR 
RTL. Cl,.L 
StL. 
JMP MCJl..T+2 
JMP MQt,,T+1 

/TEST SCL 
/HOUSE KE.EPING 

/St. T LINK 

/STORE. AC PATTERN 

/STORE LINK TO A ON~. 

/LOAD AC 

/STORE AC RESULT 

/STuRE. LINK RESULT ~~0 

/STORE LINK RESULT 7777 

/AC NOT EQUAL TO 0000 

/LINK NOT EQUAL TO A ONE 
/CONTINUE TEST MC~T 

/TEST SW2 

/PRINT ERROR 
/TEST SW 0 

/HALT MQLT ERROR 

/TEST SW1 

/PROGRAM l.OOP 
/CONTtNUE PROGRAM 

_j 

..-. 





("~ 3111·""--~7; 17, 48 PAGE 5 /~ 

l. )4 7 7 3~ '·~ H')f, CLA CLL 
<2::i•' ..5125 JCA l Gt.Nx 
.: ? '1 150" !ALl Xf'ACP+4 
,~ ?., ? 3:131 !)CA l ~JACK 

c' ?? ~ l <1 3 .I 1 AJ I: XMtJL Tl 
.; :;; ? 4 3;32 UCA l Nl:.XT 

1.'. .!?':- 7<'~·· NOr' 

.:?5t- ne.~ NOP 

•';; ':> 7 .,2~;2 JM!-' MtJL1+1 

f2o? ~~~~' PMUL Tr i6 /PRINT ROUTif\IE 
e. ?01 4 •' 3 ':' J,•IS l CRLF 
02b'.' 4 3 I., JM!:> '1Q 

i:?o~ .nJ:? JMS l 
~· ?o4 4322 JMS T. 

l:'J2o 5 '!.:36 CP, JMS t. CRLF 
~206 4 .:52 7 JMS SP2 
02o7 4337 JMS AC 
rz2n 4327 JMS SP2 
i' 2 71 43')4 JMS PLXP 
~272 4347 JMS SP1 
027.3 47o2 JMS I XPACP 
074 4 .1 y~ ,JMS l CRLF 
02/5 .. ;: 7?. JMS t. ll:.ROR 
..:.271' 4763 JMS I XPACP+1 IR I GHT ARR.OW 
:,.12 7 7 4 3 .5 7 JMS AC 
Vi 3 D? 4321 JMS SP2 
0301 4764 JMS I XPACP+2 
0.3C2 4 .3 4 7 JMS SPl 
01J~ 476':i JMS I XPACP+3 
0304 560'11 JMP I PMOLT /RETURN TO SWITCH ROUTINE 

03C.5 J20\' MQ, 0 

1eH0" 724._1 C(.A CMA 
itJ307 J13? ANU t. M /M 
0311·1 4 ¥!~ 4 f) JMS I: PRXLOP 
0311 7240 CLA GMA 
0.H2 1,,113 3 ANIJ t Q I IJ 

0313 4~46 JMS t PRXLOP 
0314 :. 7 <)5 JMP I Ml.l 

f} 31 'i ,) ,1 (I .I L, VJ 

v. 31f1 7 c 411 GLA CMA 
Y1 ·~ 1 ' •H.54 ANIJ t LL IL 
~, 3 2 '~ 4114i, JMS r PRXLOP 
VJ 3 21 :>71., JMP l L 

~1.~n vi~-~·' · TI wJ 

i·l ~?..I 7 c 4 ·' CLA CMA 
vd24 ,11 j 'J A1~u r TT IT 
~32':i 4J4"i JMS r PRXLOP 
ti.~ .:!6 ~722 JMP I T 
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,-~ ( \ 1 3/11,-~ 7 ; 1 7 • 5 4 PAGE 6 r-~ 
1' 

..:~n v:~J""· Sp;; I '· 
~: ' .\.'"' 7 24f,\ ~L II CM.I 
; -~ J 1 ,Jl._S6 A<\/J C Sr-l /SP 
.:'13:1 4/4~ JC.JS t P-"XLOP 
' ~ 3 :' n4. 1 ~LA ::MA 

"~ .5 4 ,: 1 _\" .:. '<J t Sr' /SP 
.;, ~ j 'i 4 ,14 6 JMS !: P>lXLOP 
,'. 5.)1' 5727 JMP I SP.? 

(; .l.:i 7 f~~:~~·~) AC, ,) 

,) ) 40 7'? 4 ti CLA GMA 
.,, i '11 J137 ANJ i A /A 

l 3 "'..! •d4t'- JMS t PRXLOP 
;)'43 724.l CLA :::HA 
"1.-4 1,\14.1 fl<~IJ t c /C 
;; -~ ,,5 4J46 JMS r PkXLOP 
>:! .l "n 57J7 JMP l AC 

J.l .. 7 ,L~ ~~ '' 5,;i l, <I 

,, )5 :1 7;.4,l CLA CMA 
.~ .351 l) 13;, A:~!) t. SP ISP 
1'3?2 •h~46 JMS t PRXLOP 
0)53 5747 JMP I SPl 

J3?4 JlJ..;,1 PL.JiP, .:i 

._;3:)5 l 2 4 <1 CLA CMA 
,l ~ 5 6 ;)124 ANiJ t LXP /GOOD LINK 
.~ ·_1? 7 ..51. 4 3 LJCA t. LINK 
Ill .3 o'' 4,154 JMS t PLINK 
l1«01 ~ 7:; 4 JMP I PLXP 

~J3o~ 1;41:1 XPACPt PACP 
~ .3b 3 ..;4 (:jf) PT u 
~no.; (} 4 ~~ ~: P1:3LX» 
v~ 5 o5 ,;4 21 PtlACi.> 
c.~ 06 .;2 vH ~WL T 

vl.3o 7 Jl.,!6 OCA t 1:3LXP 
;;J3 7P ?22'1 JMP MQLT+17 

-~----•o=~=-~ .................................. _..,. ... ________ _ 
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J/11/68 17111.?>8 t"IH>;. f 

.~ ~ 

n 4 " .. ~ .... 'ill 
04~(' ~~,~ .. \ Pt;;LXP, i.1 

0 4 1.11 7 2 4 .. ~ CLA CMA 
.c 4 .~? "-~ 12 ~ A ·~ L) t. il L x p /tlAlJ LINK 
1:140.5 3143 llCA t LIN!\ 
.0 4 J 4 4~54 JMS l PLINK 
04J5 5 b .~ .1 JMP I PtiLXP 

04~6 ~1 '~ ..: "'' PTO, IO 

ki 4 ,.\ 7 7 2 '+ •• J CLA CMA 
041'' ..J144 ANLJ TO /Rl(.;Hl ARROW 
0411 4(\ 4;:, JMS t PRXLOP 
0412 5 n;' 6 JMI-' I PTO 

0 4 1 3 . ~,.1 e <J PACP, " 0414 7 24•} CL.A CMA 
0415 .1123 ANL.l t. ACP /ACP 
1:14 l f, 31. 4 7 t.lCA t. BlTSTR 
k) 417 4J77 JMS r Ml:.SSG 
k14 2 Cl 5613 JMP I PACP 

0421 iJ 0 i;j £1 PdACP, IO 

lcJ422 724.i CL.A CMA 
04 2,~ 0127 ANIJ t BACP /tiACP 
0424 .3147 UCA t. BlTSTR 
0425 4>'77 JMS MESSG 
0421' 5621 JMP 1 PtiACP 

0427 5256 MQLT11 JMP HSEl 
0430 402.l JMS Gt:.:N 
0431 7 34,) CLL CLA CMA /CLEAR L,INK 
0432 -'12 5 ANl.l t GE111x 
0433 3123 i.JCA l: ACP /STORE AC PATTERN 
0434 312" OCA r LXP /STORE LINK TO A tERO 
1(435 7 ~J 4 •' CMA 
0436 .~ 12 3 ANL.l l ACP /LOAD AC 
e437 1421 MQL 
~440 3127 lJCA t BACP /STORE AC RESULT 
0441 762'/J CLA SNL 
044;:> 5332 JMP XON£+6 /STORE LlNK RESULT ~0~0 

·0443 4156 JMS i SETL 
0444 3126 OCA i! BL,XP /STORE LINK RESULT 7777 
0445 7040 GMA 
0446 0127 ANO BACP 
0447 7440 Sr A 
~~ 4 ~;)>1 ~27l1 JMP I +21:1 /AC NOT EQUAb TO ~0~0 

rt451 7240 CLA CMA 
~4??. 0126 ANU i! BLXP 
~~4 53 744.:I Si A 
1·14?4 ~2 7 ,1 JMP 1•14 /LINK NOT EQUAL TO A iERO 
04?5 ';)301 JMP MQ1+4 /CONTINUE TEST MQLTl 

-~~=•c '·~--•~.....,--~-.....-~-~-................. __________ _ 
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3/11 l7!18,3 PAGE 6 ·~ 

;:: 4 '.)" 7 5 <J ... H:; ~· l 1 CLA CLL 
;": :1 7 312? uGA i G('\IX 

.: <:u: l'.'.13.I fALl i XM~LTl 

.·~ 4'")1 ,$.1.51 JCA i t3A~K 

,_;4n2 1 ;~ .34 : "J t. )IMQA T 

l 4" ~ S."S2 tJ CA t. ~1t.x i 
.~ 4 b 4 7 : 1 0~ •\j \)., 

~'.4 ti5 7.~ ~ ,.J \i l)I" 

~)4 6 6 7 r~ 'l J ;\, ll fol 

,Z.46 7 ?2 3 ,, JM"' '1JL T 1+1 

t,'4 7 ,, 7n~4 CLA :JSR !TE.ST sw2 
<' .j 11 71<J1' ~lL. CLL 
(:' 4 7;; 7,jk'.)4 •~AL 

i~ 4 l .~ 74,30 s i: L. 
(474 5307 JMP XMiJ1+1 /PRINT ERROR 

J475 7">~.14 Mi~ 11 CL" OSR /TEST Sw0 
(4 7" 71J4 >'iAl. CLl 
V:,477 7 43,1 st L. 
~'" ,', ,, 14i2 "'L 1 
05.31 70./J4 CL.A OS~ 

;.1" ~' 2 71<l6 RTL CLL 
;)5,i3 7 43 1.) Sil 
05kl4 5231 JM " '1 IJ L T l + 2 /PROGRAM LOOP 
~,, ~ 5 ., 2 31.l JMP '1UL T1+1 /CO~T!NUE PROGRAM 

0':>06 .;4;? x .;,Jl, '1Jl 
V.J5i'.:17 7 2 41;l CL.A C"1A 

e5l•' 13 306 14NLl ,(MQJ. 

0511 ,5731 llGA I X01'<(+5 

0':>P 4J36 JMS t CRU" 

0513 4 7 ?.1 JMS I XCP+l 

0? 14 <I 7 ;.>?. J,,1;, I X(.;P+2 

~~51? 'i 12 -~ JM~ : XL:P+J 

0516 4.324 JMS XOl\Jt. 
0., 1 7 5 7 2~) JMf.l I XCP 

05 2~l ~l26':1 XCP, (.;p 

0521 ~l30':i M~ 

L<J52? J .s 1 ., L 
052:5 ,J32 2 T 

W:i24 [.J vJ " ·' 
XJN£ 1 

.., 
0';2'i 7240 Cl~ CMA 

0?2" Jl4t AND t. QNl /ONE 
0527 4.146 JM~ PRXL.OP 
05.H1 ~124 JMP I XONE 
05.H 1,12 () ;,1 PMtJLT 

0? 3 ;;> .s 12 ti JCA t t3L.\P 

~'>33 524':1 JM>' '1QL1 1 +t6 

OOo'o-o=---------------------
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.) / 11 / 6 6 1 / I 18 1 !'! t'"r\Ut,;., 7 

~ ~ .._, 
~ _i f"J \'.' ") •'.) (.1 

~-~ ,.. :, \: \ '..> ·~ ,, 'i ~1 ·-" --' T , .;M,,; "SF.:t! 
vi f- J 1 4.12,i Jr1S Gl.14 
.;c- .. 1? , ,, I)" STL CLA CMA ISU LINK 
'-~ ~ ~' ~' 1'1.2'.l i• ·~ J l: (,t. ti, I( 
~; t-- ,) 4 .5123 c)CA t ACP /STORE AC PATTERN 
1:.., ~1 lj 724.:1 [;LA GMA 
,•"ii,1h J?24 llCA I U(P /STORE Ll~K TO A ONE 

"'"', 7 
/ l~ 4 u CMA 

•'6 li' lJ 12 .5 ANLJ t /\CP ILOAU AC 
t'., 11 7421 Mt..lL. /LOAD MQ F"RQM AC 
~Al? 7";>~\1 f'.~J.A /LOAD AC F"ROM 1-:p 
,, "1 ~ 312 i' LJCA t 3ACp /STURE. Rt.SULT GF MOL, MQA 
l~ f, 14 762(1 CLA <:;:~L 

11 n l » ?34/ JMP YA+:.l /STORE LINK R[SULT ~~~~ 

~· "'1" 41.~A JM~ ~ SLTL 
~\ 61 7. 3126 LJCA t:lLXP /STORE LJ NK RE.SULT 7717 

t.'6 21~ ];14 -~ RLt• CM:. 

~;6 2~ ~1 125 .l.i\iLl t ACP /COMPARE ACP w!TH RACP 
0622 714 vi CLL CMA 
0623 1127 iAu t. 8ACp 
tl"' 2 4 7 ,) 4 ~1 C:i1 A 

1Mi2':i 7 4? "' 5r~ A 
i) 62fi 74S.J s t.L 
0627 5?.4 7 JMP '1SE2+12 /MQ DID NOT EQUAL AC 
1:)6311 7?40 Cl,.A CMA 

Mi31 ;il 21i A"<J ~ dLxP 
06.S? 7 4")<~ SNA 
1i1i;n ';124 7 .JMP HS[i:+12 /LINK DIU NOT EQUAL A ON£ 
~l>.34 52b2 .JM"' PMUAT-5 

06.3S 7 s0 .. 1 HS[2, CLA CLL 
.:Jn31i 3125 LlCA t. GE.NX 
Md? l 1 1 -~4 TAU t xr1QAT 
0 6" .. 1 3031 OCA t 8ACK 
i;i641 lll.S5 I AlJ t XM(JAT1 
J642 3;132 OCA t NE.xr 
0643 Jll:.')1:,I ·~OP 

0A44 7 ''01:J NOP 
0645 ?~HW NOP 
I~ 6 4 fo :. 2•'1 JMP "IUAT+i 
~'ii'! 4 7 /o;\4 CLA QSR /TEST SW2 
Ol'>':>l 1 7 lil" hi TL CLL 
~· 6, j 7 ,, L] 4 RAL 
;jfo'.>2 74;:>d S••I-

l:ll'i53 ., 2 ':>I) .J"' p ,+3 
06?4 4267 JMS PMQAT /PRINT ERROR 
•J '>5? 4274 JMS MQAl 
V1i'i?" 7D~14 CLA QSR IT E.::iT S ;. (J 

£t-57 1104 RAl. CL.,L 
c66fj J 4 3 ~1 s i! l. 
06ot • 74.:lC. r;(. r 

---- -----~~=~~~~-..---------p----~, .. .----..... -........ liiiiiiliii--------------
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J/11/6ti 17 llA 114 l"Aur. .j.V 

~ ..-
.~ "'(' ' I } I \ _ .. ~ 1 11 • ,AT I 

,'."I·' •i ,\ -~~ JM:' t Cl1L~ 
,) "11. .,J(J_t> JMS l Y::if>2+:,. 

•'"I? ..;,s,s? JM~ :, f 

"I'>/.~ ?"6 7 JM~ I PM(J 11. T 

~·" / 4 ~l\1;.a' M ».I l 1 i' 

.: (', "1 ':< 4 ,~,:\I'> JMS ~ ci.u 

.; "'7,.. 4724 JM::i I YSP2+J 
I.' A 7 7 4721 JN::i I YSP2 
:' 7 ~'I' 47~1 JMS I YSP2 
•-' 7:~1 4722 JM::i I YSP2+1 
., 71.)2 "7d1 JM::i I YSV2 
07P3 4723 JM::i J V'SP2+2 
.~ 7 ;;4 4124 JM::i l YSP2+J 
{!7l~5 412? JM::i I YSP2+4 
u7~\f. 4i1JI'> JMS ~ Cf1LF 
1r.'71.17 .. 7 21'1 JM::i I YSP2+5 
i•.17 lt' .. 12 7 JH::i I YSP2+6 
n11 4 7 ;~4 JM::i l ySP2+J 
v) 71 ::> .+7?.fi JM ::i I YSP2+5 
:H13 4342 JM::i YA 
~:dl4 .. 7;.>1 JM::i I YSP2 
0715 "'7 31~ JMS I YSP2+7 
071" -+ 724 JMS I YSP2+3 
'l 717 4731 JMS I YSP2+ll:i 
{:7'1.-1 5674 JMP I MQAl 

(.) 7 ~1 0)321 YSP2a 5P~ 

J7n 0337 AC 

ic723 k.135" PLXP 
l:.'7 2 4 ~1J4 7 SPl 
LJ?e.5 t,~413 PACP 
Pt!.f:. ,:.3G':> M\J 

'l.!727 v!J l '::> i.. 

1.17 S>' ~14 ~)111 r'dt..XP 
'1731 .) 4 21 P!lA(;P 

~732 "'-~~(.? AT, i{) 

0733 7241.1 CLA CHA 
~) 7 J4 i.J137 ANLJ ~ A /A 
i.17.>5 4tl46 JMS PHX.LOP 
il.)7..S6 /2411) CLA CHA 
:;737 ~iU5 ANU l! TT IT 
"'7 .. ~\ 4lt41'1 .JM::i l. PHXLOP 
J741 ~ 7.S2 JMP I AT 

074/ ,: ,, ~}\} y A' c 
(:. 7 4:; l?.+1l CLA CMA 
:i 744 l.'.lt J' Ai>iU t A /A 
.! 745 4,A4t.) JM:) r Pl1xL0P 
1674" 5742 Jl"ll' I YA 
J74l 3126 Ut;t. l HLXP 

--· ; _, 

·-~::::c:.-:,.~ 
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3111108 11:1e.20 t' Al.tr;. .&. "' 

~ .... 
l <1 ,l .' *l :_.1,1 

1 ' . ' 
~" .. ;. .H ",.,;,, I 1 , J'IS -iSE..S 

1 ',· 1 q. I 2 ~' JMS :.;L \J 
l · ~'? 7 ... ~ '• .} i.:Li. CLA CMA /Clt:..A~ LINK 
1 ',1,S ,' l .! ') .:. .J ;. Gt.'1x 
1: ,,w ..) 1,) ' .1c A t Ai.;µ /~TUhl::. AC PATTiRN 

'1·"''; 31 ?.4 JCA r. LXP /STORE LINK TO A ~EMO , ,. .. __ .,. - , ' I .. 4 • :MA 

l ·"~' 1 ," 1?.' A~u 2 ACP ILOAIJ AC 
l ',l. 7.; ?.1 "•QL /LOAD MQ F'ROM AC 

1 .11 7-, 0' '1..)A /LOAD AC PIOM "1tJ 

1 .l ;:i .;pl JCA f. 'iACp 1STORt. RE.SUL i· Of MQL, MQA 
1 \ 1 ~ 7o/' C1..A S1\L 
! . 14 ? 2 7'.l JMr> \JQPR+14 
1•'15 41?6 JMS 2 Sl::.fL 
l" l(i 3120 uC.:. c dLXP /STORE LINK RESULT 7777 
1 'l 7 7,_14'·1 CMA 
1"2' v•12J A~J f. ACP /COMPARl ACP WITH BACP 
1 ·'21 ll•H\ CLL.. CMA 
l ·'?.? 1127 TAI) r 8ACp 

1·'2 -~ i' .. 4 ~1 CMA " 
1·'24 7 4 .,,1 :>·\JA 
1.'25 /43tl ScL 
1 '2~ '.:>24o JMP '1QAl::.R1 /MQ Oin NOT EQUAL AC 
i ,·;.. 7 72<1.l c;.:. CMA 
1, J,J 01;>6 A'llJ 2 dLXP 
l ·' 31 7 4 4,: ~t-' 

1-: J;' ?:?<16 ..1'1" "1'JALR1 /LINK DIU NOT tQUAL A 2ERO 
l'J3 ::i262 .. P1i' \IOPt-<+4 

1 ... .34 732):; 11::.EJ, CLA CLL 
ic: .,)5 3125 uCA t GENX 
l<'Jb 1~1 3., T~J ~ XMQATl 

1.;J 7 J.'31 .JCA t BACK 
ll't? 11':1 ~I f AJ t. XMl~A T2 
1(14 t 3Ll3?. :JCA t \ll::.XT 
1<'42 7 <1 0l~ ~OP 

l·'"~ 7 <} 'C .-.: \jQ,.> 

1.~44 7~.10i..I 'H)f>l 

1~45 !:>201 JMI> t~(.IA T1+1 

-.-.-=----.__ ~ - -- -- - -- --
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3/111.-cl 17:18,25 PAGE 12 

1/<if.. 71',l<I ~t:~ A UH' '.;LA f)SR /TEST sw2 

1 ... .:;7 71 t1 !'> -l TL L:LL 
t ( ::i ·' 7 , 1 i·.:. -<AL 

1. ?1 f 'l?. ,1 :-., "~ 

l 1i~)? '5 2.., (' J 1" 'WPK 

1.. ,' ':1.< .,.nn I J:1~ [ :\lQP"'+ll /PR l i\JT 1:.RROR 

/ 1 '? ,, <i"'; ,: J~S l ;~UPR+ !.2 
1 , . .,'j .. Ii / 1. JM!:> I '\IUPi~+ 13 

1.~? t'\ lh ·'.4 ~.,. .j '-1 •1 ' CL.A 'lSR /TEST SWl.l 

l ',., 7 11.~ ..i -iAL CLL 
1''6l'i 7 4J.l StL 
1;'01 7'+J2 '"'L 1 

i .·o:> /':-1..;4 .;LA JS~ /TEST 5:,.il 

F1 0~ 71,;16 ..;fl CLL 
1·~04 74J<) ;:itl 

1.i65 :i2tj2 J:"IP MlJAT1+2 /PROGRAM LOOP 

l·'O,:, 52 .11 JMP M(JAT1+1 /CONTINUE PROGRAM 

1"67 ki66 7 ".~ :.JA T 

1 ·~ 7 •: ~•?24 
)((,)'Jt. 

Fil 1)074 ,.LJAl 

1'l7?. 31~0 JCA t BLXP 

1nn ,217 JMP '1LlAT1+17. 
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~ 

1 ? \~ ') 

1?. t 1 
1;;: ·'? 
1 ·;; t' .< 
1::: ~'4 
1) .j~; 
l 2J., 
1?,,7 
l ?l·' 
l? i. 1 
1?12 
Pl~ 
l ~ '..,.4 

l?l':i 
Pl!' 
1~17· 
1 2 2 ', 
l'.?d 
l ??.? 

12n 
1224 
1 ::i25. 
l ;::.:o 
i;'.127 
1 ;3,' 
P..)l 
1232 
1?33 
1~34 

1)3'j 

12Jfl 
12.3 7 
l 2~,, 
1 ?41 
1?4? 
1243 
1244 
1245 

l;,.',ll 
';?j"> 
4/,1·1 
i .j6ll 

.. : L? ., 
7 •14 ,) 
,uc..~ 
, .. ,,. l 

J 1 ,?.4 
7 I• " .... 
:' l 2? 
74;.>1 
724,1 

1:.\12 ~ 
'1':>,_11 
,5121 
7 f'I (' ~' 
?.3 111 

41 "" J12h 

724.1 
11 1? I 
h'4•' 
744d 
5247 

'·' 4,1 
!Jl26 
7 45v' 
::>24 l 
'>2112 

73uvl 
3lr.':i 
11:5•' 
JJ~Sl 
1 ~- ,:t 
3,132 
7<..•0~ 
7it. 0<1 
70vHJ 

l24t- 52WL 

____, 

1247 
1?':>0 
12 ~1 
1;>:>2 
1;>:>3 
1?=>4 
i;:;:, 

7604 
71\l(l 
7,1 ,;4 
742:6 
:>?56 
46~7 

<1270 

3/11/68 17118~28 

~ 

PAut. .l...> 

·1~--,'-~ 
•1, .l T 2, 

Rl. 4, 

HSE4, 

J~t-> "'5E4 
JMS Gi:.N 
;,TL CLA CMA 
A ~J t. Gl:.Nx 
C1'!.l.i\ 

uCA ~ ACP 
~~A 

J~A ~ LXP 
CMA 

ANJ t. Gi:.Nx 
~\JI.. 

CL A C1'l A 
Ai~ Ll t. ~ C P 
M (J A 

LJCA l_ ~ACI' 

CLA SNL 
JMl-l CLRL4 
Ji'IS Y:. S!:. TL 
JCA t. dLXP 

CLA CMA 
Ar~u r BACP 
CHA 
St~ 

JMJo' MQA£f-12 
CMA 
A.'~J t. t:lLXP 
:).\IA 
JM~ '1QAt.R2 
JMP LNPR2+4 

GLA CLL 
1.JC A t. GENX 
T Au t. XMUA T?. 
uCA t. t:3ACK 
T ALJ t XMQAT3 
JCA t NEXT 
'\IQ,.> 

:'l!Ot-> 
·'111.H' 
JHt-> "IUAT2+1 

Mi.JA(R2, CLA OSR 
~TL CLL 
-<AL. 
S"4L. 
Jt.IP LNPR2 
JMS I XPMQAT 
JM!) EMfJAT2 

/SU LINK 

/~OMPLEMlNT GE~X l'ATTlRN 
/STOHE AC PATTERN 

/STORE LINK TO A ONE 

/LOAD MQ 

/LOAD AC w I H~ COMl'LlM£NTED GENX 

/STORE RtSULT Of MQA 

/STORE LINK RESULT ~~~~ 

/STOHl LINK RESULT /777 

/AC SHOULD EQUAL 7717 

/MQ DID NOT INCLUSIVE OR wlTH AC 

/LINK DID NOT EQUAL A ONE 

/TEST SW2 

i 
'----"'' 

/PRINT ERROR 

~ 
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r~ (,•, 
,)/ll, 11:18,SJ 

./·--. 
PA.GI:. 14 

l _;;" 7 ~,. 4 I ,P,l 2, C:LA (.) s ·l /TE.ST Sw0 
. "' . ., 
! /?I 71 ,: ..! ·~AL CLL 
:!. ) t: '~ ' ' ' .. .,) .:ill 
• ; ,.,.. 1 ......... 7 '1 t ~ ~) H L. 1 

l ; ();; l t-,' ·• l:LA ')SK IT[ ST Swl 
l>b~ 7 .i.. h ·< 1 L CLL 
l?b4 l 4 .~ .' StL 

Ub" ) t.' ,, ;:: JMr> Ml.IATc+2 /PROGRAM LOOP 

l /t'l~ ? ;i •• 1 J i1 r' ~ll.lAl2+ 1 /CONTINUl PROGhA.H 

Po7 < 1' 0 7 X.J l4AJ, PMi.l AT 

• ···-r. 
~ / J ' <--' 1.._1: l "1'.:AT &!. , ,1 

12/1. ... 5 4? JMS PT \.JU 

:n2 4:130 A T ,\, JMS t. CRLF 
:;. ? i 3 .. 7 2 t' JM:, I XSf>l+l 

1?74 4 72? JMS I XS Pl 
pn; 4727 .JM S I XSr>i+~ 

1 ;>/A .. 7 2 f:. .JM S I XSF1+1 

: ? 11 "' I ,) • JMS l XSf-1+.~ 

j, .5 ~\ ~ 47,:'.? Ji1S I XSi-'1 

1~'"1 4 7 3, JM!::i I XSPl +4 
1,~ ~ '2 4/S'> Jr1S t CHU 

1 '-' ;·. ~ ·il ·~ 6 JMS I XSP1+1 
1 3 ~, 4 4 1 'l-? JMS I XSP:L 
1 ~ < .. 4 l 3;; JMS l X Sf' 1 + ':> 
1 ~;: 1' "7 2 (', JMS 1 xs~1+1 
1.U7 .. 7 26 JMS I XSPt+l 
1 ~ J. :' 72•U CL A CMA 
' ~ 1 1 1.,., - .; -~: 2 'J ANU t Gt.NX 
1,H2 :n2 ~ Ot.:A l At.:P 

1-513 4 "/ Sl JMS I XSP1+4 

P14 4 J3ti JMS l. CRLF 

13:i.? ... 7 .S2 JMS I x_,P 1 •':> 

Ult- 433') JM::i VOR 

1317 .. 7 2 7 JMS I XSP1+2 
132~ 4726 JMS I x::;Pl+l 

1321 4733 JMS I XSPi+6 

132? 4725 JMS l XSP1 
1-~2 3 47 H JMS l XSP1+7 

1 3 2 4 '.'; b 1 .1 JMP I EMQAT2 

1ns ,)3 4 7 XSPl, s p 1 

l 5d" 032/ SP~ 

1.~ 2 7 ,13 s 7 At.: 

15 s •' ,!,,$'.) 4 Pl,XP 

l~Sl •:1413 PACP 

1 n:> 113 .), M lJ 

i:sn ! . 4 "-' ... ~ Pl:.iLXP 

13.54 ,14 21 Pt;At.:P 

t3J'> ~)'~~~~ v )f.i t k'l /PRIN·T INCLUSIVE UR 

--~·-----·--~------- - -- -
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('. .c., "· • ·;t " ;t ... 
'.\J - "' .-i . ...... .... . ...... . " ~ n ") 

t°'\_ ...,.., l 'l " 
: ~ !' ..r- ·..r 

.'.L 
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3/11/68 17l18,•hl l"'Altt. J,O 

~ ~ ~ 

l4;)l • 1 ·•~c 
14 ;.'. (1 :>?J4 '1 0 l\ l ,~ I JMr' '1$1:.!:i 
14 ,;1 <1•1,>,l JM~ Gl:.l\i 
14 ,, ::> 7 ~ 4 ,, Ci.L CLA CM/, /CLt.Af< Ll NK 
1 41.' ,< ~12" A•\;J t G!:.NX 
14 £14 /<'• 4<i (;MA /CONPLEMl:.NT GE'X PATT!:.RN 
J405 .S123 UGA e ACP /STORE AC PATTERN 
14k'A .Sl 24 LlCA LXP /STOR!:. LINK TO A tERO 
14,i 7 7 J '+ ,l CM-< 
141 (>\ ~. 1 ;i? A Nu t Gt:. t-.ix 
1411 7421 "'lJL /LOAD MQ 
141? /24;1 l;i.A CMA 
1413 ,112 -~ A·~J i!; ACP /LOAD AC wlTH COMPLEM!:.NTEO GENX 
1414 7?01 '1QA 

,141'> -3127 JCA 2 sAcP /STORE RtSULT OF MOA 
14lb 702..:. Ct.A SNt. 
1417 741•' St.P 

1420 41 ')6 JMS t St:lL 
1421 3126 IJCA ~ BLXP /STORt: LINK RESULT 7777 
1422 724:~ CLA CMA 
1423 ~127 ANu t 8ACp /AC SHOULD EQUAL 7777 
1424 n4:J CMA 
1425 7440 Si!A 
1426 5246 JMP MQAl:.R3 /MO DID NOT INCt.USIVE OR WITH AC 
1427 hl4[l CMA 

1430 0126 ANU 2 BLXP 
1431 7441'1 St A 
1432 5246 JliP •HJA!:.R3 /LINK DlO NOT lQUAt. A lERO 
1433 ?201 JM~ \JOPR3+4 

1434 730il HSl5 1 CLA CLL 
14.S5 3125 OCA t Gt.N>.: 
1436 1151 TAO t. XMOAT3 
1437 3•~ 31 DC.A i ~ACK 

1440 115.5 TAiJ i i<SCAT 
1441 311132 i.JCA t. Nt:.XT 
1442 7MHl \IQP 

1443 7000 ;~OP 

1444 7iil~l:l NOP 
1445 52tl1 JMi:i MQAT3+1 

1446 7604 M-.1A£R.S1 CLA llSR· /TEST SW2 
1447 l1J6 IHi.. CL.I., 
1450 7004 RAL 
1451 7420 SNL 
1452 5255 JMP ).JQPR3 /PRINT ERROR 
1453 4666 JMS I APMQAT 
1454 5271 JMP AMQATJ 



0 
\~ 

' c 

,, 



~ 

14 ?':i 10.;,. 
14.," 71 ._1 4 
14?i 14 ·' . 
14 ().' 7 4' ? 
1.i..,1 7.., . .: 

146? 11 ;'-
ii: I>~~ 7 4 ,5. 
14o4 - ,-?c' i -:. 

1465 s ?.\' 1 

14 b"- ~ f-" I 
14o7 14'.:> ':i 
14 7 .~ 1?7·' 

1471 42 77 
1472 724/ 
1473 .J26 7 
1474 3,, 1.:· 
1475 5, 7.c, 

1476 12 72 

1477 -;i 1 ·1' ""' (• ~ .. 
15~0 724.' 
15.(11 ;: 1? 4 
15\22 <;:14~ 

1503 5677 

N:JPR3, CLA QSR 
'<AL CLL 
StL 
rli.. I 
CL A ,151{ 

Kl._ CLL 
st l. 

~ 
3/L 8 17:18,45 PAGt, 17 

!TEST SWkl 

11Esr sw1 

JMP '1(JAT.5+2 
JM!-' M(,)AT3+1 

1PROGRAM LOOP 
/CONT!NUl PROGRAM 

1~~QAf, PMUAT 
~UPHS 

t.MUAT2 

A•F:A.T J, JMS PTHRE.E 
CLA CMA • 
ANLl APMlJ,q+l 
tJCA ! APMQAT--2 
JMP l XATJ 

XAT.3 1 Afj 

PT'"'RE!:.r 0 
CLA CMA 

A 1,f) ~ TH~E..t. 

JMS t. PRXLOP 
JMP l PTHRE.E 

----~----- ~~c~~ - ~,,.,,,.._.,,........,...__ 

~ 

}-



c 

c 



~ 
J/1l/6H 1/118 1 48 PAC.t. in 

" ~ 
~ 

tti0•: * l 1.'tld 
16,,;i 4 3 •. ·,• ST t. $ T, ,JM :i i<P 1 /t10uSE K!:.EPING 

1 ~01 4112;• r;;.,lLSri I JM!:> ~ Gt.N /NUMHER G~NlRATOR 

l "J;> 7 .5t> ~· Sl L CLA C~1A /SU L!Nl'I CNO SHIFT GUARD> 
Hi0~~ .u 12 '.:> ANu t Gt.Nx 
t n~14 74G1 Ml~L /LOAD Mll 

tfii.:5 '4 t .s SHL. /SHIFT LEFT 

160~ ,.} \' \·1 ~'· L.tl='TS1 ~ /NUM~t.R OF SHlfTS 
1n,.i7 Jlo?. uCA t. L.FrAG l5TO~t. AC 5HIFTED LEFT 
16 l (~ 7 4;.;1 ::iNL 
l~lJ. !:d3.S Jt':r' CLL l Ni\ ICLlAR A~O STORE LINK LFTAC 
16l:? :;535 JMP STL! NK /SET ANG STORE LINK·LFTAC 

l 1'113 77.Jl ."\(JA CL,A 
l'iH 31o5 l)GA t. l.FTM!l /~TOHE MO SHIFTED LEFT 
1615 7;,i41~ CMA 
lfiH 0lo2 A"IL) t. Lf TAC /RESTORE AC 
1617 741' LS"I /SHlrT RIGHT 

1620 0~lfiH' RIGHTS, vl 
1621 3163 tlCA i! RlTAC /STORE AC SHIFTED RIGHT 
1622 74~/; SNL 
1623 ;;34(1 JMI-' CLRll>;K /CU:.AR A"-ID ·STORE L.INK RI TAC 
1 fi24 5342 JMP STRINK /SET AND STORE LINK RITAC 
11\2'5 7h11 '1tJA CLA 
1t'>2A 31b4 JCA ~ RlTMQ /STOR~ MC SHIFTED RlGHT 
1~27 7041/. GMA 
1630 0:i4 7 ANLJ LFTINi< 
1631 7440 St.A 
1632 ?255 JMP SHERR /LINK EQUALS A ONE lN ERROR 
1633 7040 CMA 
1634 0351•1 ANu R!TlNK 
16.S.5 744~ !:itA 
1636 52?? JMP SHEriR /LINK EQUALS A ONE IN ERROR 
16.37 704.t CMA 
164'1 '1163 ANO t R IT AC 
1641 7440 !:it:A 
1642 ?255 ,JMI' SHERR /RlTAC SHOULD EQUAL 0000 
lli43 7040 CMA 

1644 b125 ANU l. Gl:.NX 
1645 7140 CLL CMA 
1646 1164 TALJ e RITMQ 
1647 704~ CMA 

1650 7440 ::; i!A 
16:>1 5255 JMP SHERR /RITMQ OlO NOT EQUAL GENX 
1652 7430 Sil 
1653 ?255 JM? SHERR IRITMQ DID NOT EQUAL. G(NX 
1654 5272 J1'1P SHEHR+15 

--
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'(,.; 



~ 
r-'· } ~-~ 

. '"" 
3/11,~d 17:18,~3 PAGE 19 

1~':>'.l 7 '>,o 4 S ,_; ~,:;I ..:LA DSR /ff.ST Sw2 
p,;,r. 71•'. 6 -<H CLL 
1'">?7 1 .. i ~J 4 ·~AL 

l"'ot' 74?,.'1 S\i,,. 

1 "l>l ';)'?n.A .J~1f.l SHERR+11 

1 "()? 4 (l /7 J1'1S I PH I i~T 
166 ~ 7 v~ ,1.i -JOP 

1664 7 {1,).; '>;QP 

160? 71\11) .I ~(Jr' 

1 'ib'i 1b~\4 :;LA OS rt ITE!:> T Swi.l 
l"• b 7 111:14 -<AL CLL 
1 "'I :.1 7 4 :$ .~ ScL 
1'i11 '7 •l ,'.) 2 ••L l 
1'i7 2 7bJ4 :;LA OSR /TEST Swl 
1'i73 71•:; 6 ~Tl. CLL 
1674 7430 StL 
1675 :..202 JMP STEST+2 /PRUGRAM LOOP 
1676 5?J1 JMP Srlll.SR /CONTINUE TEST 

16 '/7 2~:hJ~~ P.:{ ! NT, "~ l \IT::, 

1700 ~l /) v. -~ ..; ,) 1 , J 

17 ;11 724.l Cl.A CMA 
170~ 0166 ANJ t, K7764 /MINUS 12 
17 ~\ 3 .335 :i. JCA TWELVt. /STORE 12 COUNT FOR EXIT 
1 7 ~14 312':> 8CA t GENX /uEAR GENX 
17115 3?06 JCA LEFTS /CLEAR SHIFT COUNT STORE LEFT 
1 70A 7J 4~1 t:M A 

1 '~17 03?? Atliu SNU~1 

1 7 i;;1 .5101 JCA t PR IUH /STORE SH IF T 
1711 704/J C1•\A 

171?. k:.134'5 .H~u RSUtl 
1713 .3 i:J .51 tJCA t 8ACi<; /SWJ REPEAT SU8 TEST 
1714 71'l4 ,J C'1 A 

1715 JS4h A 1'-i u l\J SU rl 
1716 3 ~ .52 JCA c NlXT 1Sw3 NEXT TEST 
1717 3220 lJCA R!GliTS 
1720 7040 (;MA 
1721 ;J3?3 ANU PRTAA 
1722 3754 uCA I PRTAA•1 
172J 57vW JMP l t<Pl 

1724 2206 I ~CSUti, l St Lf .. FTS /INCREMENT SHIFT COUNT LEtT 
1725 2:::>2'' !Si RIGHTS 1INCREMENT SHlrT COUNT RIGHT 
172'1 2161 l st t Pr<r~1JM /INCREMENT SHIFT # TO PRINT 
1727 2351 !Si Tl'IELVE /TWELVE SHIFT TESTS 
17.50 :??01 JMP SHLLSH /CON!lNuE PROGRAM 
1731 5732 Jl'F I I NCSUf'i+ti /JMP TO NEXT SHIFT TEST 
1732 24V.0 <jTt.STl 

-~o--....:c:...~~-=_;;;;,_;~;_;~~- --- - --.,-~ .... - l w ---ill $f -,, -•• Jr#' .- -Mi 
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3/11/08 17:18,':)9 PAGt. i!Y.J 

~ .~ ~ 

1 l .L~ 334/ 
17J4 ?!15 

CLLlNK, :JCA LFTHI~ 
JMP LH TS+?. 

' /CLEAR LFTAC LINK 

l 7 J"> 7 ·" 4: 
l I.SA 3 5.: I 
i 7 .P ?213 

STL!NI\, Ct1 A 

i..ICA LFTINr\ 
JMP Lt.Fi S+':> 

/SET LFTAC LINK 

174:1 3.5?.' 
l 7.; 1 :>2;?? 

CL•·d NI\, LJCA RITINK 
.;MP "l!GHTS+? 

/CLlAH RlTAC LINK 

174? 7) 4 <1 

17.; 5 3 5 'i '~ 
1744 :;,;'. :;>'..J 

ST 11 INK, CMA 
UCA RITINK 
JMP 1dGHT5+? 

/SET RITAC LINK 

1745 l6<Jl 
1746 1724 

RSiJd, SHLLSR 
\JSt1tl, I NCSU!:l 

174 7 '"' il ~~ "' U TlNK • iJ 

1 7? ,· ,~ , l ~ ~ Ii. 

1 l?l J '1 ':I~ 

1752 2.:, 4 4 

175.3 2J0? 
17:>4 2154 

~~JTINl\ 1 ~ 

T..itLVt.1 f1 

S ,._,; 'i"\ I TNUM 

P"1TAA1 PkTW 
PRT 

, ___ / 

~~~. ·~~~ ........ --------------------
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' 3I111 v ti 17 ; 19, 1 PAGE 21 

<:'. (J) l;«.l it 2< 0~1 
2·-~ ... 1~} J'.LW P~ll\iTS, ., 
2 1;.ll 4036 J>1s t CKLF 

2 1 0? 4 741 J '1 s I 212+15 
2 ,_lJ3 4 6 'l 3 J il s I StlLX•'.3 

/ 2 ·ivl4 5':>61 J'1P I t. PRNuM 
/ 

2·1~15 4,!136 PRT,;, JMS t CKLF 
2 ;·;16 4 7 -~6 JMS [ ?.12+12 
?..1;17 4737 J~1S I ll2+13 

2 r' l ~I 4 7 4 ~) JMS l i112+14 
2 c111 4,, 3 7 Jr-lS I SHLX+l 
2~: 12 4645 JtlS I SHLX+? 

2013 7 t, 41~ (.;MA 

2 -~14 VJ 125 ANL) t GlNX 
2~115 3147 lJCA t 81 TSTR 
2·116 4 IJ 7l JMS l '1E.S5(; 

2<-117 4~36 JMS l CRLF 
2f'2v' 4342 JMS Tb.ISP 
2:121 4736 JMS l U2+12 
2 ij 2 '2 47,37 J~IS I l12•13 
2023 46 4 il JMS I SHLx•2 
2r. 2 4 4~37 .JMS I SHLX•l 
2(125 4342 JMS H:NSP 
21126 4736 JMS I r12+12 
2C'•27 4737 JMS I t12+13 
2t13Vi 4 7 4 l~ JMS I t12+14 
2P31 4637 JM::> l SHLX+l 

2 ·~ .s 2 4036 JM::> t CR'LF 
2t133 4636 JM::> I SHLX 
2Y13 4 4036 JMS t CkLF 
2,135 5 6 QH.1 JMP I PRINTS 

2L13f:i 2221 SHi.Xt SHLP 
?.v13 7 221?. ~PAR 

2 k.14 C'I 0337 AC "· 
2il41 14 77 PTHRU. 
2~42 1342 - 'PTWO 

2e43 0347 SPl 

21'44 5262 T\JUM1 Jt1P H 
2r4i; ?265 .;MP t2 
2046 ?267 JMP l3 
2047 5271 Jr-If' !14 

2~~5ri 5274 JMP i:. 
20?1 5277 JMP t6 
2052 531.12 JMP t7 
?. :1:, .~ 'J 3 ;/)., JMP r8 
2·''::>4 53FI JMP 1:9 

2:.'':>5 531.~ JhP tl0 
2>··56 ?33.7 . JMP ~11 

2 ;':; 7 ?S.24 JMP t12 

=-=~--=..:.:..---:-::-_ 
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3/11/08 1/119,6 PAGE. 22 

~ .~ ,...., 
2;:ot·' ' 14 A PRt T, JMS 2 PHXLOP 
2. 'I) 1 , 7? 4 JNP I P~T 

2 ,, 'i 2 7 114 (. ~ 1. C: M .l. 

r·'C~ 4 \''• ~) '.. JM-:; t ONi!:.R /l 

2 ·' l> 4 5 7" '! J"ll-' i Pf.IT 

2 :: ()" 4c4? u.' J'1S l SHU• 4 12 
e .~ 66 ?h4 JMP I PIH 

2: 1 1> 7 .; "41 r !11 JMS I Srll.)t.+,I /J 

2 :' 7 ·' , 7 :;,4 JM p l PHT 

2 .1 71 7'2 4 ~' ,14' CLA CMA 
2·'7? ,..) .53 .~ ANIJ FOUR /4 

2tn3 5 '.) 6;) JMI-' PRET 

2<' / 4 7 2 4 ~·1 c '.:). CLA CMA 
? ·~ 7" ()3,11 ANiJ F!Vt. 15 
2l1 7f. "2 0 ,l JMP PRU 

2~.1 77 7240 ?o. Ct..A CMA 
2 1 kl '1 ·-~ 332 ANu six lb 
21 ~11 52til1 JMP PRET 

21 ~1 ? 7 2 4 l' t7 I CLA CMA 
21.'.13 •'.53 3 ANIJ SlVEN 17 

21<~4 ? 2 0 ~) JMP Pr?t:T 

2105 7240 t. ij , CL.A CMA 
21J6 ~334 ANIJ EIGHT /8 
2107 5260 JMP PRET 

211<1 7 2 4 ~~ 29. CLA CMA 
2111 u335 A Nu N P,;E ;9 
2112 5?6>:l JMP PRET 

2113 7 ~ 4:J tll1 CMA 

2114 41J61 JMS i ONt.ER /10 
2115 4061 JMS t 0Ni!£R 

2116 5754 JMP I PtH 

2117 7 iJ 4 l~ 211. CMA 
212;;'1 4,, 61 J~1S t Oi'lt£R /11 

2121 7 J4~' CMA 
2122 '!/161 JMS t or~iER 

2123 5754 JMP I PRT 

2124 7J4~l t121 CMA 

~12':5 4iJb1 JMS i O'U£.R /12 
2126 4642 JMS l S'HLX+4 

2127 ~754 JMP l PRT 

._,,___/, 

~-~c-co_c'~'°--,.-- .. ;o:;;,;;c;,-,--~- ---- -- ;o-·----1.-illllllilliiilliii ______________ _ 





r->~ 

213•:' 0264 
21.31 ()?ti? 

213? (1266 
21;;.1 .]2 6 7 
21.54 vj 2 71/i 

/ ;>U"> 0211 
2136 22~~p 

.2137 2 ;:> {.!., 

214P ,-)3('1? 

2141 .s 1) b 2 

2142 c v1 IJ ;.1 
2:1,.41 7 2 4:~ 
2144 it352 

214'> 3.553 
2141) 4643 
2147 23?3 

. 21 ?t' 5346 
21?1 :,742 

21?2 7765 
2153 0001-J 
2154 · ~W00 

1 

t :J-.'R, 
Fl·, I;., 
s I' , 
S, :_ ".. t. N 1 

t[>-iT, 
·~ [ . t: • 

TE" ~P, 

T \.: ''\,)1\1 f, 
S?.iCST1 
P"'(T 1 

--~ 

3/lltwfi 11119,11 PAGE. 23 

;!(:b4 

'/J,: b? 
.:.::ou 
.. ·,t!. h l 
J ~ / 't) 

,,,;u1 
..>(.; 

L.'" Afl 
"\\,) 

Sri I FT 

<I 

CL A CMA 
A NlJ TCOUNT 
0CA Sf'ACST 
JMS I SHLX+5 
lSt SP AC Si 
JMr' H.t..JSP+4 
JMf' t Tt.;...iSP 

ll b';) 

IJ 
IJ 

/STORE M!Nl!S TEN 
/PRINT 1~ SPACES 

~ 
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~ ...... ,.-. 

22~<) *2~.:J~l 

2? :i ·~ u~;0~ PC, i 

2 2;'i1 / 2 4 () :.;LA CMA 
2?D? ,114 'l A~L) t C 
~? ,) ~ 4 \~ 4 6 JM S f ? R X L(l P 

2?~'.4 :i (.h'.Ll jt.1,..> I pc 

220'J ti~1 J kl LPAR, .:, 

22 )6 7240 l:LA CMA 
2;:>,17 v~? 17 A ·~ LJ L P A KI:: N 
2:?1(1 41'146 JM::> t PRXLOP 
2?11 5 6 ;J':> .JMi> l LPAR 

2.-ll? 0:-i 0vi RPAt"?• ll 

2213 7 2 4 VJ CLA CMA 

2214 ~'22D ANtJ RPARt.N 
2215. 4l:l4A JMS t. PRXLOP 
2216 5612 JMP l RPAR 

2 ?.1 7 kl2':i0 L;.>Af<(i~, <l2?" 
2?2•1 ~· '.?? 1 R~~REN1 1"2?1 

2221 000itl SHLP, " 2222 7240 CLA CMA 
2?23 C30') ANJ SX 
2?24 4"146 JMS t PRXLOP 
2?2'5 7 <)42 CMA 

2226 ~' :~ ;j 4 ANJ HX 
2227 4046 Jl'IS PRXLOP 
2" J V1 4703 JMS l LX 
2?31 4706 JMS l L X + .3 
2?.32 7240 CLA CHA 
2 2.33 0707 AN Ll l L.X+4 
2234 4~)b 1 JMS l ONiER 
2?S5 4h~6 J~S I LX+J 
22.36 72 4 .~ CLA CHA 
22.57 ki162 A Nu 2 LF TAC 
2240 3147 ..JCA 2 B!TSTR 
2241 4077 .,JMS i: "IE.SSG 
2242 4706 JMS I LX+..S 
2243 4706 JM::! I LX+3 
2244 4706 JMS l LX+3 

-------- - -- .~-~_..--.... ------.-------..__...,. ____________ _ 
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3/i:.. 17:19,17 PAGE 25 
~. 

2245 724Z C!,.A CMA 
2246 ~165 Af\/lJ I! L.F H;Q 
2247 3147 lJCA l Bl TSTfl 

22':>'1 4 >t 7 7 Jt•lS r Mt.SSG 
22':>1 4 .~ 3 6 Jt,::; l CHLF 
225? 47J3 J1AS I LX 
2?53 7 24 t.1 CLA CMA 
21'':>4 i.J VJ':> ANL) SX 
22':>5 4J46 JM:. i Pf<XLOP 
2256 7 24 ,, CLA CMA 
£ 2':> 7 <J31·) ANU RX 
2:?6~ 4046 JMS t PHXLOP 
2261 4h6 JMS I LX*3 
2262 724"1 CLA CMA 
2?63 0111 ANt.! l LX+6 
2:?64 4.161 JMS t ONt.EI< 
2265 4 7i:Hl JMS l Ll<+3 
2?.bA 724~ CLA CMA 
2267 D1r:d ANU l RITAC 
22/kl 3147 lJCA t HlTSTR 
2271 4 ~l 7 7 JMS t MlSSG 
2272 4706 JMS I LX+3 
2273 4711 /) JMS l LX+3 
2274 .. 7 •' 6 JMS I L X,+ 3 
2?. 7 5 724J CLA CMA 
2276 0164 ANO Z R!TMQ 
2217 3147 UCA t 81TSTH 
23~0 4'~ 7 7 JMS r. Mt.ssr. 

2301 4<'.l,36 JMS t. CRU" 
2302 ':>o.?1 JMI-' I SHLP 

. 
2303 031'> LX, L 
2304 ~131 k' HI(' i:!SHl 
2305 0323 sx, lbJi!J 

2306 tJ347 SPl 
2307 !747 LfT l 'JK 

2.HvJ .. !322 RX1 113 c2 
2311 1750 R [Tl NK 

·--=-==~-=--~---=----= ~.:_o ·----~ -- - ---: _ _...,,..._...,_._._ ......... iMiiill ......... 
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,, / l ,l I 0 0 J. I I .> Y I '• '-

~ .~ ~. 

240•) •24~0 

2 4 .~ v' 43;?7 sr~sr1, JMS ~PlXX /HOUSE KEEPING 

2 4 .11 7 2 4 ~, fl'~ I CLA CMA 
;i 4 1) 2 0 -~ ') 2 ANLl Tl4X 
24;: 3 3351 JCA \JTS1 /STORE NEXT T£ST AOURlSS 
24it4 43"'S JMS GU~N /GE.NERATOK JUMP 

24J5 4772 SC>='131 JMS I TXXX 
24iZh 52~1? ..iMr> SCPU 

24C7 4767 T14, JMS I KKK NU 
2 41 ,, ,;35;~ ANU Tl4X+l 
2411 33';>1 lJCA :<>JTST 

2412 4333 JMS G(NN 

2413 477? SCPl41 JMS I TXXX 
2414 5613 JMP I SCP14 

2415 4767 Tl5, JMS l KKK NU 

2416 ~l3?4 ANLl Tl4X*2 
2417 33')1 
2421~ 4J[J3 

UCA NTST 
JMS GENN 

2421 4772 SCP15f JMS I TXXX 
2422 ??21 JMp SCP15 

2423 47o7 T16 I JMS I r<KKNU 
2424 ~J355 ANiJ T14X+;~ 

242'3 3351 UCA 1\JTST 
2421' 4303 JMS GE.NN 

2427 4772 SCP161 JMS I TXXX 
243W'I 5227 JMP SCPlo 

2431 4767 Tl.71 JMS l KKKf\JU 
2432 r~356 ANLJ f14X+4 
2433 3351 OCA ~HST 

2434 4303 Jl':S Gt.NN 

2435 4772 SCP17 1 JMS I rxxx 
243A '.J?.3? JMP SCP17 

2437 4767 Tll:'l1 JMS I KKKNU 
2440 1'.1357 ANU Tl4X*5 
2441 3351 LJCA ;HST 
2442 4303 JMS GE.NN 

2443 4772 SCP181 .;MS I TXXX 
2444 5243 JMP SCP18 

2445 47o7 Tl9, JMS I Kr\KNU 
2446 .03 6 ~~ ANIJ Tl4X*6 

J 





-~ ... 
-"~ 

2447 3351 
245Z 4303 

2451 4 772 
t'4':l2 ?251 

OCA NTST 
JMS G!:.:NN 

SCPlO, JMS 1 rxxx 
JMP SCPl9 

.~,-.. 

3/11· ~7:19,27 
l6'i 

PAGE ~6.,1 
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J/11/00 J.f i J,Y t r;.u . ·~- - -

~ ~ ~ 

24?3 4167 T .! "° • JMS I Kl<Ki'vU 
24?4 ~ .. 31) 1 ANU Tl4ll+/ 
2 4?" J ,.,, l JCA 'HST 
24?1'1 4.h:-~ JMS Gli\IN 

24?7 4172 5.C•'20, JM'.:i I TXXX 
24o,1 !)2?1 JMP SCPC:l.1 

2401 4167 T 21 , JMS I KKll.Nu 
2462 036?. Ar>.ill Tl4X+1et 
2463 33?1 JCA 'HST 
24o4 4J03 JMS GlNi'o 

2405 4 7/2 St,;'1211 JHS I nxx 
2466 .526? JHP SCP21 

2467 47o7 T 2?. I JMS I KKKr~u 

247~ ~363 A1'4U T14X+l1 
2411 J3':>l LJCA 'llTST 
24/2 .;31.)3 JI S C1t.NN 

2473 4772 SCP22t JMS I TXX;< 
2474 5273 JMP SCPC:!2 

2475 4767 T23, JMS I Kl\KNU 
247fl kl364 ANl) T14X+l2 
2477 3351 UCA 'IJTST 
2 '5<hl 43J3 JMS GE..NN 

251.11 4772 SCP23• JMS I TliXX 
2502 5301 Jl'lt' ScP2J 

2503 [00 0~1 GE'1Nr d 
2?04 ;..•34 7 co·· TIN, !St NGEN /CONTINUE CURRENT TEST 
25~'.5 7240 Cl.A CMA 

2506 0346 NCOMP, ANl) l<KK 
25.17 71<140 CMA 
251:7J 1347 TAO :\!GEN 
2511 7VJ4((l CM/\ 

2512 745i?I SNA 
2513 741•~ S~P 

2'514 5 lkl3 JMt' I GlNN 
2~:>15 3347 iJCA NGEN 
25lft 7604 CLA OSR /TST SW3 
2517 7 llt6 >(TL Cl.L / 

252~ 7006 RTL. 
2<;21 743!b Stl. 
2522 5703 JMr' l GlNN 
2520 2771 !Si I KX 12+3 /INCR[M~NT SHIFT COUNTEH LfFT 
2524 2771.:: 1Sl! l ·i<Xl2+2 /lNCREM[NT SHlfJ COUNTER MIGHT 
2'525 2161 1Sl! c PRNUM /lNCR~MENT SHIFT NUMijER TO PRINT 
2S26 5751 JMP r NTST 

I -.. I 
·J 
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~ ~ ~ 

2?27 e .,, ~ t'· Ki.> 1 XX, ~~ 

2'JS.' 7? 4 ~~ \.:Lil CMA 

2 5 .31 •· .i b., A1~J 1(4,1<l~ 

2">3? s 541'1 JCA '<KK 

;:->,i' J54l ,JC A %lili 

c')j II : ,3 0 ~ I Au ><Xl,: 

25.3? 3 ;' / l LJCA I KX12+.5 

2"3-.S6 :::ioh TAu KXU 

2"3 7 3 77~ JGA I Klil2+2 

2'54:' l-~ ,,5 TAJ PPPNUM 

2541 3161 JCA t PRNUM /PRlNT NUMBERS 13 TO 23 

2'J42 ;. j 7 3 TAu PRTTA 

2'>43 ~ 774 iJCA ! PRz'T A 

2'544 ':> 7 2 7 JMP I KPlXX 

2545 3 Df).-1 PPPNUM, PPNUM 

2?.;A ~~~:J\~ K'\><'.' ~ 

2547 \)080 NGUi, 0 

25'.>!7 Lr~~J~; EU .. VEN, <J 

25?1 \ ', r.~ /', l. ~ \ITST1 " 25?2 24('7 T14X I T l'I 

2"5 ~ 241') Tl' 

2"54. 2423 Tl6 

;;!?55 2431 T 1' 
2551' 2437 11 t) 

';!'?57 2"·"' Tl9 

2~0."' ,; 4?3 Tt'."'1 

2?01 2 461 T21 

2562 ('. 4 0 7 TU 

2'::>6:) (.4 7? T20 

2'5t>4 32~J SH.ST2 

2?6 '5 4;1t';? K4v'i601 4 01LJ:6 

2?6t- ,~ l~ 1 4 Kx12, '1014 

2567 2 6~·~" KKKNlJ1 KKKN 

25 7" 2631 RiTXXX 

2571 2617 IJTXXX 

257? 261~ TXXX I TXXXX 

2573 2.<ll? PRTTA1 PRTW 

2574 3~60 . P~i2TA1 PRTT 

.J 



c: 



.~ 

2fi1'ir 
21)01 
21',l!_l? 

:? h1: .. ~ 
2 ,,%14 
2605 
2fi06 
26lH 

2 fil ;, 
2611 
2612 
2613 
2614 
2615 
21'116 

2617 
262v1 
2621 
21i22 
2623 
2624 
2625 
2626 
2627 
21>3:>1 

2631 
2632 
2633 
2634 
2fi..S5 
2636 
2fi37 
264~1 

264l. 
2642 
2643 
2644 
2645 
2646· 
2647 
265~ 

2651 
2fi~2 
2653 
?6.,4 
2fl~'j 

26':11) 
2'1':17 
21io.1 

~60·~ 
n·~!0 
i' .s 4 v1 
116(.j7 
71,litJ 
-~60 7 
7040 
~6vll1 

<:!:>46 

,)VJ 0 0 
7?40 
\) 7~liJ 
7421 
7040 
0301 
7413 

'HHl0 
:.S16:? 
7420 
5266 
52/Vl 
7701 
3165 
704~ 

£162 
7417 

0000 
3163 
7420 
5?73 
5215 
7701 
31o4 
7040 
0702 
7440 
!:>3"17 
711140 
~J 703 
7440 
!:>J07 
7040 
1(1163 
"14 4 '~ 
5307 
7(14v1 

1" 7011 
714•~ 

1l64 
7{4\·) 

·"~ 

3/11'.' 17119,.58 PAGE 29 

• 2,, .d0 
Ko\" NI l 

CLL CLA C~A 
ANI.) l KKKN+l 
'<AR 
LJ(;A I KKK'\!+ 7 
(;MA 

JMP I KKKl\J 
r<Kr<. 

lxxxx, t 
CLA CMA 
ANLl l NGE.NX 
"IQL 

CMA 
ANO K252!:> 
SHI. 

LFTXXX, t? 
LlCA t LFlAC 
SNL 
JMP CLLl 
JM!' CLL1+2 
MQA CLA 
IJCA t. LFTMQ 
CMA 
ANO i! LFTAC 
L.S~ 

RilXXX1 kl 
oc;A i! RP.AC 
sNL 
JMP CRLI 
JMP Cf<Ll +2 
"1CJA CLA 
OCA t RlTMQ 
c;MA 
ANO I LL P~ 
St.A 
JMP SHEHRX 
GMA 
ANU I RLlN 
StA 
JMP SHERRX 
CMA 
ANu l RlTAC 
titA 
JMP SHERR)(. 
CMA 
ANl) I \JGE.Nll 
CLl. CMA 
TAIJ l QlT~O 
CMA 

/COMPARl CONSiANTS FOR TESTS 

/SCOPE ·MODE RETURN INDIRECT 

/LOAO MQ 

/LOAD .AC 2525 <OCTAL) 
1sH1n u .. n 

/STORE AC SHIFTED LEFT 

/CLEAR ANO STORl LEFT LINK 
/SET AND STORE LEFT LINK 

/STORE MQ SHIFTED LEFT 

/RESTORE AC 
/SHIFT RIGHT 

/SlORE AC SHIFTED RIGHT 

/CLEAR ANO STORE RIGHT LINK 
/SET ANO STORE RIGHT LINK 

/STORE MQ SHIFTED RIGHT 

/LINK EQUALS A ONE lN ERROR 

/LINK EQUALS A ONE lN ERROR 

/RIT~C SHOULD lQUAL 0~00 

~ 

~~== ........ ~~ ........ ...-.._~ ...................... _. ................ _ 
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~1 7 4 4 ~) St.A ~ ~ 

266? 53lJ7 JMP SHEHRX /RI lt.ioi 0 IO NOT EQUAL NGE:N 
26b3 7-13 '~ St.L 

2t.o4 :, -~ ,1 I Jr1f' SHErrnx /H!TMW DID NOT EQUAL NGlN 
2665 :;,324 JMf' SHEHkx+l5 

\__,; 

:_::-_;:_~~-;:,.,.;=-~ ......... -~~- . ......;;:_,;:-•---~--- -- - ·-~ ""'~-.=-=.,~."-.•< ___ _ 
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3/11. .17:19,44 PAGt: 30 

2ho6 3Hl2 cu 1, ilCA l LL! N /CLlAR LEFT Ll~K STOR~ 

2flb 7 5224 J~lf-' LFTXXX+5 
21i7;\ 7.(,40 GMA 

2" 11 370? UCA I LL! N /SET LEFT LINK STORE 
2 f, 7'2 ~224 JMr' LFTXXx•5 

2" 73 ..s 703 C..(L l, JCA I RL!N /CLlAR RIGHT LINK STORE 
2614 5236 JMP RITXXX+5 
26/5 7~14 \) GMA /SET RIGHT LINK STORE 
2 f) 7 h 3 7vl.5 UCA I RLI N 
2t.77 5231:> JMP R!TXXX+5 

2700 2?47 ~~(,!:.NX, ~~l.lN 

2701 2':'25 K2">2'51 c?~'.:> 

2702 1747 LLfN, Lr T Ir~ K 
2703 1750 RL!N1 R IT l NK 

2704 2503 l\J\)~· GI GlNr~ 

2 7~i'j 21-1v.w Pk!NfS 
2 7~)6 2"J04 T PUE1 CONT IN 

27<.\7 761'.'4 SHf.RRX1 CLA OSR /Tt:ST Sw2 
2710 7106 RTL CLL 
2711 70~4 RAL 
2712 7420 SNL 
2713 5320 JMP SHERRx+11 
2714 7240 GLA CMA 
271? 0 7~.~J ANU I NGE'NX 
2716 31.25 uCA r GE.N)i 
2717 4 li-15 JMS I TlNUl-1 
2720 76(14 GLA OSR /TEST c;W0 
2721 7104 RAL CLL 
272?. 7430 StL 
('723 7402 HLT 
2724 7 6 ~\ 4 (;LA OSR /TEST SWl 
2725 7Hi6 RTL CLL 
2726 74Jk'l S!L 
2727 561'1 JMP I rxxxx ;SCOPE MODE 
2 7 3f' !:)7~6 -JMP I TINUE /CONTINUE MOOE 

PAUSE 

·-~~=-~c.c~~-~~-• -·-- ·~~-----........,_ ______ _ 
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~ ~ '~ 

/EAE 1-'At-IT SA OF l~STRUCTIUN TEST " TAPE 3 
3 ,_, ,,, <' •S• .-.lvl 

j .' 2 V' ?21·5 PP'•UM, JMP tlS 
" ~ , --i .......... - ... 5 21., J:-IP tl4 
3.'~? ':> 217 JMr' tl '.> 
3 ' '·; .... ' 5221 JMP tlb 
3.•;:;4 5223 JMP tl 7 
3 .'C ~ :i22s JMP f.18 
3JC1' !:1227 JMf' i119 
3 ., L~ 7 52 31 JMP t2ill 
3C l•i "'2 3" JMf' 21 

3-'11 ':>24U JMP ~i:'.2 
3 ;i l 2 ? 2 4 :~ JMr' /123 

.5·'1' 424? t l ·~, JMS :JNE.ONl /1 
3,· 14 5651 JMf' I PrH3 /3 
3'.115 4245 f.14 I JMS ON((JNl /1 
3•' l 6 5652 JMP I PRT3+l /4 
3c1 l 7 424S t1?, JMS ONEONE. /l 
3: 2 ~' 5"'53 JMP PRTJ+2 /? 
3.'21 4 24':> tl"'• JMS bNEiJNE /1 
3.·n 56':> 4 JMP I PRT3+.) /6 
3,~23 «245 t 1 7 I JM~ ONE.ONE /1 
3•' 2 4 ,65;; JMP I PRT3+4 I 7 
3<'2'.'> 424'::> Cl fl I JMS 0N£LlNE /1 
3·'26 ;651' j t1 p ! PRT3+5 /b 
3,> 2 7 4245 l19, JMS ONEUNE /1 
3 •.. - ,,)(. :i t'>5 7 JMP I PRTJ+(l 19 
3.:J1 <, libl t2 ,, ' JMS I T WOHJ[J 12 
3.'3? 7 >C 4 ·' CMA 

3,' 33 .;24? JMS O~<EONE /0 
3<'34 5663 JMP I PRTT 
3._•35 -i661 ~211 JMS I TWOTWO 12 
3 .~ 3 6 .. 2 4., JMS ONE0N£ /1 
3 ,· J 7 5 66~: JM f' l Pf.ITT 

3 '\ 4? 4661 1:22. JI' s I rwonio 12 
3.'41 41161 JMS I TWOTWQ 12 
31'4 2 !:106 J JHP I PR Tl 
3 0 4:t 4661 t.23, JMS I Tw0TW0 12 
3044 5651 JHP I PRT3 /J 

3 ~'4 5 Jt1~\!} O~tONt:, l'.'.I /PRINT ONE 
3>'46 J .3 4 ~· CMA 
3047 4061 JMS 2 ONt.ER 
31'5? ';>o45 JMP I ONE.nNE 
3 ('51 2067 PRT3 1 t .s 
3<1 ':12 2Z'71 t4 
3 .15 .3 2074 t :i 
31~54 'i.077 tb 
3r·:i5 £:1~2 t7 
3 ~., .... 21',,? t ti 

,);'57 2110 t9 
3;;6{. fl W.' W} ~1 PRT T, (l 

J 
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3/1l/68 11:19,?~ F""'·'"'• ...,_ 

.~ ~ ~ 

3002 iJ;3i:JJ SHIFT I iiJ 

3~·03 7~1411 CMA 

3;~ n 4 •' :h1 '~ ANU SS IS 

31'0? 4 ~'" ('. 
JMS i: PrlXLOi' 

3•'66 71' 4" CMA 

'~ ;)6 7 ,:,h•4 ANU ss+l Ir! 

31~n 4 ~~ 4 6 JMS t PrlXLOP 

31171 7 u4•' CMA 

3i17? i:.13VI' 
ANu SS+2 I ( 

3 >1 7 :~ 4V.46 JMS t PHXLOP 

3 '17 4 7 0 4,' CMA 

.~ ;i 7 5 Z'30h 
ANLl SS+.S IF 

3 ,17 6 4046 JMS t PRxLOP 

3n77 7'14 t. CMA 

31001 .;135 ANU i! TT IT 

31;)1 4~~ 4 6 JMS t PRXLOP 

3102 ,t>62 JMP I SH!f"T 

3103 .. ~ 323 SS1 113~.S 

31J4 z 31 •' 
IU.SH1 

31J5 0311 k.1311 

3106 ll3t'6 IJ31U6 

··~' 

·---
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PAGE 33 

.)t'Dll •j?illli'J 
32;),(I .. ~12 ST~ST2, JMS HSKI\ 
3:::i0t ... ~~~' JMS Gl:.Nt-lR 

32~? 7;\ojkl CL.A CLL /CLEAR LINK 
,P0:) 74?1 'IUL /CU.AR AC AND MQ 

3204 7 ,14 Vi CMA 

32k;5 ,116 7 ANLl t. xK400 /SET ~IT v.l 
3? i;:',, 741~ ASR 

3207 rJ vl iJ ~' ASRSHr, ,'.) /SHIFT # OF PLACES 
321 t) 311:1? OCA r LFTAC /STORE·AC 
3211 751Ul M(JA 

321? 311'5 g C A c L f' T ~ (J /STORE MQ 
3213 7o.i2.:J NL 
3214 ~271 JMP SSINK+l /CLlAR ANO STORE LINK 
3215 5?70 JMP SS!NK /SET AND STORE LINK 
3216 7?4~) CLA CMA 
3217 VI 162 ANIJ l. U TAC !AC CONTENTS 
3 22c• 71411 CLL CMA 
3221 1?73 fAIJ ACCOMP /AC COMPAR[ CONSTANTS 
3222 ;;.~ 4 k1 CMA 
3223 744~1 SZ:A 
3224 . ?342 JMP ASRERR /ASR ERROR (AC IN ERROR> 
3225 74jkl StL 
3221' 5342 JMP ASRERR /ASR ERROR (AC IN ERROR) 
3227 71il4<J CMA 
3?3Vl VJ 165 ANO e LFTr·rn /MQ CONTENTS 
3231 7140 CMA CLL 
3?3? 1274 TAU MQCOMp /MQ COMPAR[ CONSTANTS 
3?33 7lJl\1'1 CMA 
3234 744~ so 
32J5 5342 JMP ASRERR /ASR ERROR (MQ IN ERROR) 
3? 3" 74511 Sil.. 
3;;37 !53 4 2 JMP ASRERR /ASR ERROR (MQ IN ERROR> 
3?40 7 24(~ CLA CMA 
3241 .~677 ANu I LLLLNK /AC l.!f\JK 
3?42 ., 4?1!1 SNA 
3243 5542 JMP ASRl:.RR /LINK ERROR <DID NOT EQUAL A ONE> 
3244 :>356 JMP TSSW!tl•4 
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~ ~ 
1 ,..-. 

3?45 ll<'0VI GE.~RR1 111 

3?. 4 (' 12 ... ... ~ CLA CMA 
3 2 ... , ~' 4 l ,' ANU I 1' ACIND /AC AUTU INDEX PATTlHN COMPARl 
3?'.1'1 3273 UCA ACCOMp 
3 ?':11 7l'4~ CMA 
,.P?2 •. : 411 ANll l l' Mi~ 11\iD /MO AUTO INDEX PATTlRN COMPARt. 
3 ?':I~ 3?74 llCA MUCLlMP 
,P?4 n.17 !st ASr\~HF ;INCHlMENr SHIFT ff 

3 ;;> ':)" 2161 !St l µHNUM /INCREMENT ASR PRINT # 
3)51', (.2 7? I St ASHlX /INCREMENT TEST COUNT 
3 ?':) 7 5645 JMP I Gt.NRR 
J261' 2J63 !St Rt.EE 
3;J61 ?:.?.:.'ll JMP STEST2 
3;Jo? 7'>0'°" Cl.A OSR /TEST SwJ 
3?.63 7 06 RTL CLL 
3264 7~06 RTL 
3265 7430 ::.cL. 
3201\ 5 2~j(\ JMP STEST2 ;REPEAT TEST 
3267 5 70~; JMP I SS TEST /EXIT TO NEXT PROGRAM 

3?7'.' 7J40 SS!NK, CMA 
3?71 3':!77 UCA l LLLLNK /STORt: LINK 
3272 5216 JMP ASRSHF+7 

3273 0t'iJl' ACCOMP, 111 

3274 0J ~ ,.~ MiJCOMP I :.0 

3?75 J,)t:,\~ AS••EX • " 327f> 7 / 5 Vi AS'<EXX, 17 ':J'J 

"J277 ::.7 4 7 LLLLNK1 UT lNK 
3,~0.1 4.HF' SSTEST, SH.ST J 
33;1l 3., ~~2 M\lAUT1 MUAUTX 
33J2 3'.>16 ACAUT1 ACAUTX 
3333 3o0l STPR, ASKPNU+l 
3SJ4 34Ct' TYPE 
33J5 2154 PH T 
3~06 306 .. ~ PR!T 
3307 34?:, TY PRE 
33H'l 3546 TYP£2 
3311 3414 TYPEA 

,_,/ 
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3/11. 117120,s PAGE 35 

3 31? t:hH3kl 1-1 S;.; I( I il3 
3.H3 7?4k:' CLA CMA 
3.\14 y130 7 AN!.l ASRl:.XX+11 
3 H? .S7v.l':i JCA I ASf.l!:.Xx+7 
3 116 704'0 CMA 

31l7 vJ .. HJ 7 .:\ ·~ J AS Rt.XX+ 11 
.. n2l1 37Vlf. JCA I A::)R[XX+lil3 
3-~21 7;14 D \;MA 

3322 0.~02 Ai\lll ACAUT 
3323 3;1111 LJCA l AC!ND 
3~~4 7 ~' 4 r: CMA 

\ 3325 .1301 ANJ '1fJAUT 
312f- 3;111 JCA t: '1QINO 
3~27 7 ,14 ., CMA 
333 :~ 3207 LlCA ASRSHF 
3331 7 0 411 Cro!A 
3332 "3J 3 A"JIJ STPR 
3333 31.01 OCA t PHNUM 
3334 7 ~ 4 ·-~ CMA 
333? it~ 2 76 Al'ILl ASRLXX 
3336 3275 DCA ASR!:.X 
3337 7 il~hl ~0"1 

3S40 70., k.'I NOP 
3341 ?712 JMI' I HSKK 

3342 7604 ASt:;£RR, CLA OSR 
3343 7106 RTL CLL /TEST SW2 
3344 7 ,1 ~14 RAL 
3345 7420 SNL 
3346 5J?2 JMP TSSW0 
3347 4H.14 JMS I ASR£Xx+6 /PRINT ERROR 
3 3 5 ~1 4710 JMS I ASR(XX+12 
3351 4711 JMS I ASREXX+ l..S 

- - -=----..::--- -,--- ,;;....;:-___ ~ =--·~ 
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3/11/68 11:20,tj t"'/4.U~ vw 

"". ..... 
' ) 

,... 
33?2 7 Cl ,14 T5r.;,.i;t, I CLA 0$rl 
3 5 5 :1 /lJ4 >-lAl CLL /TfST sw~ 

3.)54 J 4 :) ;: StL. 

3:''"' 1 . '~ HLl /~RROR HALT STlST2 
... t .:::: 

35'.:>fi 7 b .. ,4 CLA OSrl /Tl:.iT Swl 

33:;,7 7 L~6 flTl CLL 

3 .5b·1 7430 st L. 

331.:>1 ::>'.202 JMP STES12+2 /SCOPE MODE 

3362 52;Q1 JMP STEST?.+l /CONTlNUl. MODE 

3363 r' ~' e '~ I~ £t. E. ' it 
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PAGE. 37 

34.Jt * 3 i1 ,1(._1 
J<i;W k;1,:I ;J ;j T yPI:., ,_1 

3401 4~·y, J:-!S t C"!.F 
340;> 461)n JMS l AS1-11rr 
34i-3 4667 JMS I ASHPT+l 

34~4 5., ,, 1 Ji<\P I i-'"1\/UM 

3405 4 ;136 TYPRE, JMS i! Cf<U:' 
340() 4,, 7 kl JMS I ASH!FT+2 
3407 4 f> 7i JMS I TYLP11R ' 
341\J 4672 JMS I ASH;FT+4 
3411 4 6 7 3 JMS I TYRPAR 
3412 .. oo7 JMS l AS•q~ T+l 
3413 5tnJI'; JMP ! TYPE. 

3414 000~: TYP(A, ., 
3415 4,136 JMS t CRLF 
3416 4674 JMS I ASH!Fi+6 
3417 46 7 .. ~ JMS I A;,HJFT+2 
342r1 4b71 JMS l TYLPAR 
3421 4672 JMS I ASHtrT+4 
3422 46 73 · JMS I TYRpAR 
34d3 4674 JMS t ASHjFT+6 
3424 4,, 7 ;1 JMS I ASH!FT+2 
342? 4671 JMS I T YLPA!-i 
3426 u,fl75 JMS I ASH!F"T+7 
3427 41, 7 3 JMS I TYRpAR 
3 4 3 (1 4J36 JMS c CRLF 
3431 7 24\'l CLA CMA 
3432 ~) 13 7 ANJ 2 A 
34.53 <1/u,6 JMS PRXLOP 
3434 724r) CLA CMA 
3435 ;)276 ANL) TVS 
343fl 4046 JMS t PRXLOP 
3437 7240- CLA CMA 
344\1 ;;277 ANll TYR 
3441 4~146 JMS t PRXLOP 
3442 t+A67 .JMS I ASH!FT+1 
3445 4667 JMS I ASHJFT+1 
3444 4667 JMS I ASH!FT+l 
3445 7 2 411 CLA CMA 
3446 i: 7kH.1 AN() I TYL I 
3447 4''n1 JMS t ONtER 
3450 4667 JMS I ASHJFT+l 
3451 7240 CL.A CMA 
,54?2 0162 f,NU t t.FTAC 
34:,~ 3141 OCA t !:lllSHI 
34?4 4017 JMS t 1'1t.SSG 
34?5 46o7 JMS I ASh!FT+l 
3451- 4 ff, 1 JMS I ASHJF"T+1 
3457 t,66 7 .,JMS I ASH!FT+l 
340:· ') 2 4 ;J . CLA CMA 
346t 1:16':> Af\ll) i U TM() 

-
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3/11/68 11:20,15 PAl..t. .)t•J. 

~ 3147 
~ " ,2 Ul,;A t dlTSH< 

3463 4 '/. 7 I JMS t MlSSG 
3464 4 l13b JMS t CKLF 
3465 ?014 JMP I TYPEA 

· .. _) 





-~ ,~ ~ 
3/11. 1/120,16 PAGE 38 

J41)f, 3~62 AS~!Ff, SHIFT 
J4o7 ~'.5.; I SPl 
.34 7 ,l 2 .:.•· /' PC 
:.S4 I<. ~?.:'~ T vt.PAl'I, LPAR 
.S4 72 ,:33 7 AC 
31n 2?17 T v ·<P At-i I RPAR 

3474 214? It.NS? 
j4/':i .~ .3"., M(,I 

347h ~!523 T 'I'~' l:l3~3 

j4 /7 •. :.SU f 'f "/ I ia.Sll 
,35~.- !.747 TYL I, Lf 11 'IJI\ 
3'?i.1 3777 i< A.~ 7 7 I, .s 117 

3'>~, ;.> ,e.'.'J>' Ml) AIJT X, i.:J 

3".>'~ 3 DL1 0~" " "' 
350.G 0'~t:W ltl 

35~? kl 1•., •" 11 

3501'1 :J ~"~"lo ~ 

J5f' 7 ~iH;ll "' 35111 '°'' 011 
11 

3511 ;wzi ltl 

351:.> s .. 1i;-1 ltl 

3513 ~~·'0~ I) 

3514 N 1 0v1 Ill 

3':il') k) 0 CJ ~l 11 
3., l fl 4 ~I <i I:' AcAUTX, 411Jli'llJ 
3517 o"'ZCI 60161.1 
352:~ I ~0l' /llJl<1it} 

352! 7 4 ?-it 7 4 lilftl 

3'>22 7o~·· I b 1<11tl 

3523 1 n10 77/JllJ 

.3?24 7 7 4l1 77411J 
3525 7760 l7bf4 

3526 7 f7~j 171'/J 
3527 7174 1714 

.353< 7776 ., /lb 

3531 7777 1717 
353? 7 717 1117 

3533 7777 1717 
3534 7777 7717 
3535 7777 "1717 
35Ji, 7777 7717 
3537 7777 7117 
354'7. 7777 "/717 
3541 "1777 7117 
J.,42 7777 7717 
3?43 7771 nn 
35'+4 7777 7117 
3545 7777 1717 

~-,~~---~--~-= ......... --...--------------------
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3/11/68 1I;~171 1 2~ PAGt. ~'J 

~ ~ ~ 
' 

3 .,-4 6 kWIZICl TvPl:..21 Q 

3?'<7 7 20'1 CLA 
jl''i?f' '! ~1 f. 1 JMS t ONi'LF< 

3??1 «66 7 .. ws I ASHJFT+l 
3">':>? i' 2 4 V1 CL A CM A 

S':>':>:~ vl S 1 f> ANl) ACALIT Jr. 

3 '">., 4 ,Ut\ I JCA i' tllTSTR 

S? ';'' 4 fl l I JM'.:, ~ Ml:. S '.·.;t; 
5'>?1' 5/46 JMP I TYPE.2 

35?7 0<.ll'.)1-1 Ty;.>£3, () 

35on 7241'.l Cl.A CMA 

3'::i61 4.161 JMS t. ONlE.R 
3'56 2 4 6() 7 JMS I ASHIFT+l 
3563 7 2 4 ll· CLA CMA 

3564 >)301 ANLl KA3777 

3565 3147 LlCA t HlTSTR 
3566 4071 JMS t MlSSG 
3'::io7 57?7 JMP I T YPE.3 

' 

J 
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3/11. 7:20,23 PAGI:. 40 .-.. 
3 6 i:'l\3 •36ia~J 

31,;)F l~ ~': i) <'. AS-.:PlllU, :0 
.3 I); 1 5" 3;~ JMP l TYl 
3fi;l?. ?631 JMP I TYl+l 
J6i5., 5632 JMP I TY1+2 
31-,,,\4 .,,., 33 JMr> I rv1•3 
..SAU? :_,634 JMP I TY1+4 

, 3 6'1 A ;63'.> JMP I 1y1 +'.> 
36'-17 '.>636 JMP I TY 1 + li 

·3"H' ?637 JMP I TYl+ 7 

3611 5ti4.:l JMP I 1Y1+1~ 

361? ?o41 JMP I Ty1+11 
31iU ~16 4 2 JMP I TY1+12 
3Al4 51;4:) JMP I TY1+13 
3A15 5644 JMP I TY1•14 
3611) 5o45 JMP I TY1+15 
3617 .,646 JMP I TY1•1o 
36t:P 5o47 JMP I TY1+1/ 
361:1 '.;65':' JMP I TY1+20 
362? ~651 .,J~IP I TY1+2l 

3623 565? JMP I TY1+22 
..Sll24 '.>6'.>3 JMP I TY1+?3 
3625 5 0 ') 4 JMP I TY~+?.4 

3626 71655 JMP I TY1+25 
3627 5650 JMP I TY1+26 

363('! 2'1o2 TY1 I H 
3631 21-'65 a 
3fiJ2 2~· 6 7 t.) 

..s 6 .n t:i'l71 t4 

36..S 4 2074 t? 
36J'i 2'1l77 t6 
3636 2102 t7 
36J7 2Hl5 tB 
3641~ 211il t 'I 
.5h41 2113 tl~ 

3642 2117 tll 
364:s :::124 tlt! 

3644 3(11,~ tlJ 
.564'i ..Sill? tl'+ 

3646 J1-J17 u~ 

3647 3021 t16 
.56?n ~rn23 tll 
31i?1 3(1(l'.> ilt:i 
36?? .31~ 2 7 tlY 
~i6?3 ,3kl31 ak'l 
3fi?4 .303? t21 
36?5 ..$040 tU 
3~?6 3il43 t2J 

~ -~ ·~- "'~-"............_""'-=_..._. __ ...,....,iiiliiliiliOlilll ________ _ 
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~ 3/1 l/66 1-~ t 28 PAGt. 41 -
3657 J~JJc:l MQCLC, Ill 
366,' 7777 1717 
3Ao 1 ? 7 7 7 1117 
3t-li2 7771 1111 
3f- b.\ 7771 fl 17 
3'i'>4 !777 17 ll 
31'6'i 7777 77/l 
3hbh 7177 1111 
3fl6 7 7777 1717 
367.' 7777 I/ 11 
3671 nn 1117 
367? 7777 7717 
3673 3 777 AGCLC 1 .511/ 
3674 1777 1111 
3675 '<)777 0717 
3676 ('.3 77 'iJ317 

3677 . nn '(Jl/7 
3 7J(ll (1077 0'1.Jll 
37~;1 0;~3 7 003/ 
3 7("2 ;:017 IO!Ul 1 
3703 LlklC 7 l.'.ll:H.17 
;) 7 _:,4 C~J3 il!LJl;J j 

.3 7 ;:<? i~£1 '10111 
37J6 ~0011 1:)'(1110 
3 7 ,_17 l; i) ~ t_! <J.Ov0 
3 71,°' l1~0 ~' ;100 !.l 
3711 ... 1 ~~Ch.~ ~) vll'l0 

371? C(.'l·~l v '~., k1 
,3713 -"'.:: ,. ~k10i0 

3714 ;h~ L1t: vH100 
3715 J~0~:" '(J '(J k1 iO 
3711'1 klr:l 0 0 l:Hl00 
3717 M~0~ IO 0 Ill lei 
3 7 2<' !Ok'.'01£! I:) kJ IO !cl 
3721 J'li!H1 l:l!lik:0 

3722 ()~l00 i:Jl:Hl0 

(.._) 
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~ 3/111 '120, 31 PAGE 42 

400k:i *4v:11!l:J 
4 \I l1 {! 4336 STtSTJ, JM::; ~KEl:.P 

4 .'01 4Jp JMS GNNN 
4;•02 7 .So•~ CLA CMA Sil /SET LINK 
4:'(;3 7 <12 l MQL. 

4 ,· ;: 4 7VI 4P CMA 
4 ~\ ll? ,)JvJ~) AN[) H..ST4+5 /AC HST PATTERN 

' 4 (1 (iii 741? ASK 
4('('7 ,)P~H1 ASi~ 3, I!) 

4 l~ l i1 31b2 UCA jX LFTAC /STORE AC 

i' 
4i:~11 7?0t MQA 

i 4P12 .;i165 UCA l U HW /STORE MD 
4(!13 7420 SNL 
4v114 ">21!> JMP SXLl~K+l /CLl:.AR ANO STORE LINK 
41115 ?245 JMP SXLI fliK /SET AND STORE LINK 
4•116 7240 cxsx, Cl.A CMA 
4<'17 i:'.162 ANi.J l UT AC /AC CONTENTS 
4('ii" 'l t 4"1 CLl. CMA 
4fJ2t 1273 TAu ACCrlK /AC COMPARE CONSTANTS 
4·12? 7?40 CMA 
4~ 1 2 -~ /4 40 SCA 
4ll24 :-;.5ill JMP AASHEX /ASH urnoR (AC IN ERROR) 
4C'25 7430 StL. 
4i)26 525Vl JMP AASREX /ASR ERROR (AC IN ERROR> 
4 •'2 7 71/l 4\1 CMA 
4 ~1Jvl ~l 16? ANU l Lf'TMQ /MQ CONTENTS 
4 l,~31 7 t 4V1 CLL CMA 
4:JJ2 12 /4 !AU MQCHK /MQ COMPARE CONSTANTS 
4vlJ~ /f'1421 CMA 
4,134 7441'.l Si!A 
4~J65 525ll JMP AASREX /ASH ERROR (MQ IN ERROR) 
4036 7430 Sil.. 
40J7 ?250 JMP AASREX /ASR ERROR (MQ IN ERROR) 
4C14(1 7240 CLA CMA 
4ci41 ~Pt-12 ANt,J l LI INK /AC LINK 
41''+2 7440 Sz!A 
4 vt4 :s 5?. 'j Vl JMP AASRE.X /LINK ERROR (010 NOT EQUAL 2ERO> 
4ri 4 4 ??.61 JMP AS3PR-? 

4(145 704~~ SXLINK1 CMA 
4 f',46 3 7~12 DCA l LI INK 
4047 'J216 JMP CXSX 
41~?0 7604 AASREx• CLA OSR /TEST Sw£ 
40:.>1 . /HJ6 Rll. CLL 
4f15? 70(14 RAL 
4~1?3 l43Vl StL 
4v'54 4?.66 JHS ASJPR /PRINT ERROR 
40?5 /6'1!4 t:LA OSR /TEST SWW' 
41656 7HJ4 RAL CLL 
4 (',., 7 14 3,~ Si!L 
4 ;1f)(·I I 41'1? HL T ;E.RROR HALT STEST3 
4·,1 01 l" k) 4 CLA OSR I H. ST S,W 1 
4''62 7 HJ6 RTL CLL 
4i'f:d I 4 Sl-1 St I.. 
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3/11 1;20,37 PAGE 43 ~ 

4~oo .H~e11 AS3pR, 11 
4 . .'~7 4 7V.1 JMS I I+ 12 
4 ,' 1 ;_' ... 7 ;,_· JMS I • • 1 kl 
4 ,, 71 4on JM!:> I .•6 
4 ·' 12 ':i66 ry JMP I ,-4 

4>' 7 3 r· ', i.~ ;j ACCt1K I io 
/ 4 ,, 7 4 ;1/ ;,:. t M:,CHK I ~ 

4,:75 J :' i· ~ As;:;Exr. ~ 

4;~·16 42;.)J TlST41 NOflMT /NORMAL l H TEST 
4"177 J414 T\'PU 
41;Jtl .)55 7 T YPl:.3 
4101 :s 4 v\ >] TYPE 
410? :. 7 4 7 L ! l NK I LFTINK 
4103 5777 3717 
4104 34;._i5 TY PRE 
410? 2154 1-'R l 
4 ti}6 3J60 PRTT 
4107 ..S673 ACCLC 

411 (l 775<· /l':>kj 

4t11 3o.i1 ASRPNU+l 
4112 Jo57 MQl:LC 
4113 J00iV G;-..i:-..,N, iO 

4114 7240 (;l.A CMA 
4115 0410 ANU I ~ AC!t~D /AC AUTO INUEx PATTERN COMPARE 
4116 3273 lJCA ACCHK 
4117 7( 4 ~I CHA 
412rl J411 A NU I ~ MfJ!:~D /MO AUTO INDEX PATTl:.RN COMPARE 
4121 3274 lJCA M(JCHK 

4122 22<.P I St ASR..S /INCRE~ENT SHIFT # 

4123 2161 !St t Pt-<NUM /lNGRlMENT ASR PRlNT # 

4124 2275 1 St AS~txT /INCREMENT TEST COUNT 
4125 5713 JMP I GNNN 
412 f) 2364 I St RE.EH 
4127 ':> 2<.h! JMfl STE.~TJ 

413il 76()4 CLA OSR /TE.ST SW3 
4131 7106 ~Tl. CLL 
4132 7'.'JJ6 ~~TL. 

41.33 743:.J StL 
4134 52"1'1 JMP STEST3 /HEPEAT TEST 
4135 ';;;676 JMP I rt:::s T4 

c ~--. ---- = ·~~-~ -.- , ••••• 
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~ 3/11/6.8 1,~.41 PAGE 44 ~ 

41S6 :.F\00 Hr<U:.Pr <') 

41.3 7 7 2 4 .~ CL.A CMA 
414:' 03J4 Ailli.l TlST4+6 
4141 3 7 il'.:> lJCA I Tt:.ST4+7 
414? 7 .~ 4/1 C '1 A 

414~ t.J 3 ~~ 4 ANU Tt:ST4+b 
4144 j 7 "l 6 LlCA l Tt:.ST4+10 
414') 7 <1 4 ~ CMA 
4146 ,; 3 (J ' ANU Tt.ST4+11 
4147 30 1 ~1 OCA t AC! ;JD 

41 ':> ~' 7 ll 4 \1 CMA 
4151 0312 AN Ll Tl5T4+14 
415::? 3J11 () C A r 'I (j I :~ L) 

41':>3 7<14l.l CMA 
4154 . 32'[;7 UCA A3R..S 
41;5 7<!43 Ct-IA 
4156 0311 ANtJ TlST4+13 
41':>7 ·3101 UCA i: PRNUM 
4160 7 (J 4" CMA 

4161 J 3 Hl ANU T£ST4+12 
416? 3275 OCA ASRt:xT 
4163 5736 JMP I H:ffEP 
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3/11. .1:20,44 PAGE 45 

410.: Jl-1,;~ REEH, ~ 

.. 2 ;,i -~ *4?.00 
4 2 ',' ?2ol '"O'<MT I JMP HSENM! 
42 .. :1 4321 .JM::i GXE.N 
4 2:?. 

.,,.,. • 1 

, t:."6\. CLA CMA 
4 2 .: ~ t.dl 4 A~U MlJNM1X 
4;;..;4 7421 MlJL /LOAD MQ INDEX!:.D PA TH.RN 

/ 42>35 l ~~ 4 '.."\, CMA 
4?JA ;313 ANLJ ACNMIX /LOAD AC l NOEXED PATTERN 
·4? J 7 7411 NMI 
4?1." 3311i UCA AC~JM!N /STORE AC 
4211 75.31 M[,)A 

4~12 3315 t.JCA MQ.'~M!N ;STORE MQ 

4?1.'~ 1441 ~CA 

4?14 33C7 LlCA SCAST /STORE SCA COUNT 
4215 704,t\ CMA 
4216 ,)316 ANO ACNM I,~ 
4? 17 714.l CL.L CMA 
422[' 13U T11Ll NMIULlO /6111kl0 

4<21 7 _, 4 ·' CMA 
4?2? J44J Si!A 
4?23 ?2?•' JMP \IM!!.:.RR /AC 010 NOT EQUAL 6~0~ 

4?24 743..l StL 
422".I ::>?.~:. JMP NM 1 !.:.RR /AC DID NOT EQUAL 6~~~ 

422~ 7 2 4 •' Cl,.A CMA 
4227 ~131' A1~J MQNM IN 
4 2 ,5 t1 744'3 so 
42 .3 t ?2'7·' JMP NM!C.RR /MQ 010 NOT EQUAL 0000 
4?.32 J J 4 ·' CMA 
4233 l.501 ANU SCAST 
4234 714 ,, CLL CMA 
4?3"> 1312 TAU SCASTX /INUEXED STEP COUNT # 

41?J" 7 ,14 .~ CMA 
412.3 7 74.q~ StA 
41?4vl '..>25ll JMtJ 'llM!E.RR /SC IN ERROR 
4241 743.; StL 
4?.42 525J .JMP NM!t.R~ /SC IN ERROR 
4 ;.> 4 .~ 7 2 4 ,1 CLA CMA 
4?44 · JS12 ANu SCASTX /TEST SCA COUNT ro~ ~ 

4245 7 44.:l St A no EXIT 
4?41' !>26? JMP '.'JM!t:RR+12 /CONTINUE TEST 
4?.47 i; 3 ~1 1 ,.JMP EXINM! 
4?.?~ 7 6~14 NM!E.Ri-11 CLA OSR ;TEST SW2 
.q 2':>1 7111 ti IHL CLL 
4252 7?-v4 RAL 
4?.53 742~ SNL 
4?':>4 7.q 11.l S r<t-" 
4?':>':> 4 7 2•' JMS I SCAST+11 /JUMP TO PRINT ROUT1Nt 
4?.?6 7604 CLA OSR 
4 ,., 7 71 c4 f-IAL CLL 
4?b' 7432 StL /TEST SW0 
4?l:i1 74{? HLT 
4?6;.> 7 f,:. 4 CLA OSR 
4;; I) 3 IHl:i IHL CLL 

_c.-c---=-..:.:::.-=_...;:._~~~_;; 
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4?64 
4 t>65 
4266 

7430 
':52e:2 
5201 

3/11/68 1~0,49 

::>tL 
JMP \10i~MT+2 
JMf.' \IO'iMf+l 

1l:r.ST SW1 

PAGi:. 45•1 -. 
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~ I~ ~ .:s11L _7120,50 PAGl 46 

4?.I) 7 7240 H:,tNMl, Cl,.A CMA 
4? ;:i ~-~Jo A N lJ A N C M ! rJ 
4)71 J~1 t? LlCA XACNMJ /AC AUTO START ADURlSS 
4 ",I/?. 'v 'd (.;MA 

4 ;:>? .s v:..ss 7 Al\j:J '1lJ\JM I i.1 
4;;i,4 Jll 13 JCA ~~iJ.'<~ I /MQ AUTO START ADURlSS 
4?/'l /04P CMA 

/ 42/~ '~.s11 A>''<lu SCC.:!3 /SC 2.3 
4(77 3312 !.JCA 5CA5T)( /STORE DlCIMAL 23 
4 ~i·~' ;;,?01 JMI' 'llO~Mf+l 

4 '331 76i,J4 rX!Nt"!, CLA JS"1 /JEST SWJ 
4 hi2 7106 ~TL CLL 
43~.3 7<'1~16 RTL. 

4 ·' J4 74.S~J Stl 
4~e5 52111(~ J1"ll' \JORMT /REPEAT ENTIRE TEST 
4J~l6 !:i 717 JMP l SCAST+l,0 /JMP TO NEXT NMI TEST 

4H7 e ;.iv:.~ SCASTt IO 

431''1 611;)1' !\I"' I ODLi, olOtdlll 
4 .311 0~127 scr.23. ~ lJl.7 123 DECIMAL 
431? 0.~I:)~ SCASTx, il 

4.313 iJv~0vi AC:.t-1JX, IC 
4314 ,J(il0 <I MQ''M Ix I ;,!J 

4315 021110 MlJ '·MIN' Ii:) 

4311' ~HHJ0 A C·\·M I·~ I IO 

4 317 5v.lt:J~ 'lj0~r1Tl 

432<'1 44()v.I l'Rr\IMI 

·0~1 ~~~0 GXF.N, "' 4322 7240 CL.A CMA 
4323 0412 ANlJ I 2 XACNM I 
4324 3313 LJCA ACNMix /STORt AC PATTlRN 
432'> hi40 CMA 
4.S2A l(l413 ANl.J l !! XMO\IM I 
4327 3314 UCA "'11.JNMlx /STORE MQ PATTERN 
4531' 7 ,!41) CHA 
43J1 J31:? ANU SCASTX /SU~THACT ONE FROM SCA COUNT 
433? 7 .~41 CIA 
4333 704.:' CMA 
4334 3312 UCA SCASTX /STORE OlCREMENTEU SCA COUNT 
43J5 5341£1 JM"' EXEN 
4336 4517 ANC'1IW1 ACNMI 
4337 4i,3.~ M:J'1"'1ll.lt MQNMI 
4,HkJ. 7241.~ Ein.N, CLA CMA 
4341 0312 ANu SCASTX 
4342 744~ St A 
4343 :,121 JMI" I GXEN 
4~44 ., -~ 01 JMP t.xlNMI 

~----. ~~. =--~.---................ .......___.......iiiiiiiiiiilllliiiiiiiiililliil _____________ _ 
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~ :S/11/68 1~1, 1 PAGi:. 48 

' .. ~ 

440, 724-' CLA CMA 
4 .. ~, 011 ANI.) I SPl<2•15 
4 cl 7 ,, 3147 llGA -!. 4lTST"I 
4471 •h'// JMS t '1lSSC. 
.. 4 7?. 4 l'36 JMS t GRLF 
4 .. n 56.:.':' J1'1f' I PRf\IM l 

4,:74 .'32 7 51>•<2 I SPc 
4-l ?; 22.J•' PC 
447A 22(15 LfJArl 
4477 ~337 AC 
45.;.' 2212 RPAR 
45,,t 214? H.NSP 
4'5,:2 JJJ5 :-I lo! 
4'l : . . ~ 4313 AC,\jMIX 
45.:;4 1:)34 7 SPl 
4;,,;5 4314 M.JNM Ix 
4.,:'6 . 4310 AG(\jM IN 
4'l.)7 431' MQNM! 111 

451.' 4312 SGASTX 
4'>11 4307 5GAST 
4;1~ 460<' 'lM I TPH 
4'.'13 4624 1\iM I XX 
4'.>14 4b27 SCAT XX 
451::) 4633 SCAXX 
4'516 Jie..i ti 

4517 i J ti~' AC'.1Ml1 ~ 

4'>2(' 7777 1111 1sC22 
4521 7777 1111 ISC21 
'l522 7777 1717 ISC20 
4523 7777 1717 /SC19 
4524 7777 7717 ISC18 
4'>25 7777 1117 /5C17 
4.,.: .. 7777 117 7 /SClfi 
45.U 7777 1117 /SC15 
45.5·1 7777 7717 /SC14 
4531 7777 7777 /SC13 
4532 7177 7717 ISC12 
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~ 3/11/68 1~1,1 PAGt. 48 ,.._ 
440~ 7240 CLA CMA 
4.; !) 7 .:'711 Ai\JI) I SPfl2"t5 
4 ~ 1.~ 3147 JCA t 'llTST~ 
44 71 4 ~'I I JMS t '1t:SSG 
4 4 7? 4.'.'3b JMtl ~ CRLF 
4.: I I :>b.:1;: Jt'll-' I PRiliM l 

4474 .~ J 2 7 SP•<2 I SP£ 
4..: 7? 22•}'' PC 
447A 22;;5 LPAR 
44 77 (;3 J 7 AC 
45;.;f ... 2212 RPAR 
45 l.,_ t 214? H.·\JSP 4., ~ 2 JjJ5 1'\\J 

4 "'.:- .~· 4313 AC.\JM IX 
45~4 J347 SPl 
4.:,,;5 4314 Mj ,\J/1 l X 

4':-:'6 '4-~lll AC•\JM IN 
4;;,;:_17 4jl'.J MQNM!N 
451<' 4 ..112 SC AS TX 
.. ? 11 4'30 7 SC l!.ST 
451~ 460<.' \JMlTPR 
4?13 4624 NM I xx 
4':ll4 4627 SCATXX 
4 ''.>15 4b33 SCA XX 
4516 .,,~ e J 1(1 

4517 ~~ cJ ,, AC'·M l 1 0 

4?2(' 7777 1111 15Cz2 
4521 7777 1111 ISC21 
452:? 7777 17 77 ISC20 
.;'523 7777 1717 ISC19 
4524 7777 7 717 ISC18 
4'525 777 7 1717 /5C17 
4-,z" 7777 1177 ISC16 
4527 7777 1117 ISC15 
45.S,1 7777 7717 ISC14 
4531 7777 7777 /SC13 
4532 7 777 7717 ISC12 

' ; f -. v 
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~ 
r' ·' 

4?.n 7777 
45J4 nn 
4-,35 7 '17" 
4.,J.., 7174 
4537 77 1v; 
4:; .• ,.., 7 7t:d 

'4.,4l 7 7 4VI 
4 •; .. 2 77-M: 

4;;4~ 7600 
4.,44 74(.1.!I 

\ 4"> ~., 7 ~~ o/J 0 
4C:,4~ 600.; 
4?47 4 21 7J ,• 

4"''"' ,.,~,z~' 

4:'>71 N01.l 
4552 ~vH1~ 

4553 J00ill 
4?54 ~~ ~" ~ ~j 
4;;5i; t}ii!M 
4<,51; (l;-10<' 

4?'.>7 0111),, 

4<;0 .. 1 [ll~,Ovl 

45b1 J ?I li 0 

4562 ~JI:)~ 

4'.>61 0/lll0 
4564 kl le.~ 

~Q~ I'll• 1717 
1111 
7 llo 
17 I 4 
l //'() 
/lb'(] 

//4tJ 
., / 'i)'t) 

lbwl-IJ 
/4!0"1 

- NJvl'/J 
!nhl J 
4it.1"' 
~ioio.:> 
'()'()1£,l~ 

VJl!l"kl 
.i 
16 
'() 

IO 
Ill 
'iJ 

"' 11.1 

(d ., 

(~ 
3/11~ ~1:21,5 

/SC11 
ISCHI 
l5C9 
IS Cd 
/SC7 
ISC!> 
ISC? 
/SC4 
ISC3 
ISC2 
/5Cl 
/5CJ 

/~ 
PAGI:. 49 
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~ 3/11/6f\ 1~1t8 PAGt. !:>0 ~ 

4 6~ ~I *4b,jlZI 
41, ,/ ' J~~;I NM!TPrl, I() 

4"~'t 42 ;_: 4 JMS PNORM 
4~~2 4?17 JMS X!\IJRMT 
4"'~<~ ? 6 0.~ JM p l 'llM I TPR 
4., ,' 4 -~ z;:;. P11flf(M, ;l 

4"' 2"> n. 4 l CLA CM>I 
4i',J6 J25b A ill() \J 

46J7 4'346 JMS '?: Pr1XLOP 
4617 724J CLA CMA 
4Al1 J257 Ai'.lU \J+l 

4612 4t46 JMS t PRllLOP 
4,<.13 7 24 .. ~ CLA CMA 
4f 14 -'26-~ ANLJ "-1+2 
4 e-1? -1045 JMS t PRXLOP 
4616 5604 JMP l PNORM 
4617 J 0 () .~ X,\iQRMT, c 

4623 7240 CLA CMA 
4621 J261 ANtJ N+ .3 
46.!2 4.:146 JMS t PRXLOP 
4i',2J ~517 JMJ.I I XNORMT 

4"i24 .. ) \1 <:J /; NMlXX, IO 

4625 4n4 JMS PNOr<M 
4 62fl 5624 JMP l Nf'1 I XX 

4627 ") ~, ~ l. .. SCATXX, ,J 

4t-Jr1 .. -23~ JMS PSTC:P 
4631 4251 JMS PSTEPT 
4oJ?. 5627 JMP I SCAT XX 

46.33 ;,)21 ~ ~ SCAXX1 id 

4634 42.36 JMS PSTEP 
46.35 5633 JMP I SCAXX 

46J6 iJ .::10 ll PST£P1 O!) 

46J7 7 24 ... CLA CHA 
464.~ '~262 ANIJ N+4 

4641 4 <l 4 6 JM5 2 PRXLOf> 
4642 7 2 4 ~I CLA CMA 
41'43 0263 A·'HJ N+5 
4644 4,\46 JMS t PRxLOP 
4t'>45 7 2 4~~ CLA CMA 
41' 4 6 J264 ANlJ "J+6 

4647 4J46 JMS i1. PRXLOP 
46511 5636 JMP l PS TEP 

46~1 J;l~:ti PSH.P r, 0 

4652 7'1.4<J CL A CMA 
4b?3 .:i~61 ANl) N+.S 
46::)4 4<l40 JMS {: PriXLOP 
4655 5651. JMP I PST£PT 
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~ 3 / 11/68 1 -1 I 14 PAG£ 52 
~ 

. 
'jC~0.1 • ,..1i00 

5 :°'-.)\1 52ol NJ•<MT la JMP riSE.NM 
';i.':1 427? JMS GENNM! 
5.'J2 12 4,l CL" CMA 
5 ! .~ .3 ) 71 'J A'" i] I TST?.5+1 /LOAD MQ PA TTEFN 
:> ,:J~ 7 4 21 '1Lll 
5 '. ~· 'J 724.1 CLA CMA 
5 ,',~ h .1 716 ANLJ I TST25+2 /LOAD AC PATTERN 
5 ·.• ,, 7 7 411 NM! 
5 1 4 ,, .... .3 7 2 4 LJG A I r::,T25+111 /STORE NORMALlrEO AC 
5 . '1 .... 75,;1 '1 '.J A 
? ~ 1? .5725 UC A I TST25+11 /STuRE NORMALltED MQ 
5 '13 7441 SCA 
5. 14 3726 LJP I TST2?+1:2 /STORI:.. SCA COUt-.iT 
').'15' 7 2 4v1 CLA CMA 
5 '1" 0724 At~ L) I TST2'5+rn 
5,· 17 It 411 CLL CMA 
5 ,' 2? t715 TA iJ I TST25+1 
5 .· 2, n4vl C '1 A 
5::12? 7 4 4L' St A 
5.' 2 ~ 53.32 JMP NMERR /AG DID NOT EQUAL 2525 
5'24 7 4 3vJ StL 
5"25 5332 JMP NMEHR /AC DID NOT EQUAL 2525 
5 <' 2 6 7 24~' CLA CMA 
5 ,t27 i.: 7 25 AN l) I TST25+1l 
5,30 7 4 4 l1 St A 
5;'31 5 ,) 3? JMP \JMERR /MO DID NOT EQUAL 000~ 

5l3? 7 2 4 ,l CLA CMA 
5;133 ,)72b A'~ L) l TST25+12 
5JJ4 714 ~) CLL CMA 
5(35 133J T ALJ :::l(Gl2 /DECIMAL 12 
5£:36 7J4J CMA 

~"' 3 7 7 4 4 ~~ 
5<'4 ;~ 5332 

St A 
JMP NMERR /SC U!U NOT EQUAL 12 

5 L• 41 743c1 
5«42 '.:.>332 

SrL 
JMP i\IMERR /SC UID NOT EQUAL 12 

5 ;14 ~ 2314 !St TSTt:5 /REPEAT CURRENT T~ST PATTERN 
5 :~ 44 5202 Ji'1P \JQRMT1+2 
5~45 7604 CLA OSR /TEST Swl 
~;i'.146 7 H'J 6 RTL CLL 
5?4/ 7430 Stl 
5'.~?P 5202 JMP NORMT1+2 
5~1 ?1 2321 lSt NMFLG 
s~·?2 5201 JMP i\IORMT1+1 
5f\50 7604 CLA OSR /TEST Sw.3 
:n·:? 4 7HJo 
5~''.:)5 nl l:l 6 

~TL CLL 
t{ TL 

?1150 7 4 JL~ Sil 
5 ,15 7 52VIJ JMP NQRMTl 
5 ~6 ~1 s 12:s JMi" l Nt.XNM I 

5;'01 7'?. 3 /. 
5Co2 3S14 

HSENM1 CLA 
lJCA TST2:i /CLEAR TEST COUNTER 

51.'03 7:10>1 'llJP 

' ) _.... 
.~-~ .. 
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5Co4 7 :i 4 •l 

5;'.65 032? 
':>: t" 3321 
": tl 7 1 :~ .s ,) 
5. I , j 72 7 

": 7 '- 5 ~ t ~-

t;MA 
ANU NM7776 
LlCA NMF"LG 
TAU u~Cl2 

,,~~ 

3/11 7;21,20 

llCA l TST2~+13 
JMP \IQRMT1+l 

PAGE 52•1 ~ 
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~ 
3/1l/o8 11121, 2i.1 Pi\GE. 53 .-.. ~ 

5 ,1 7?. .)0 0·' GC::~'l\iM ! I ti 
5 '7 :5 72 4 ,, CL A Ci~ A 
5. 74 >J 3 21 Ai\JU ~JMFL(, 

5 ~ ·. I '.> 7 ,, 4 •1 Cl'IA 
?" l;., 14 4 ~1 StA 
"; 7 7 ? 3.ll JMrl PA2?2:> I L.E I~ ER A n. 2 ? 2 5 
51 -~fl '.:dvn JMr' PA2?.'.5+5 ;GE.r-,ER A Tt 52?2 
51.11_ 7(.'..pJ PA252? I CLA CMA 
5 i:1?. 0317 A i'J lJ ~M2?25 IMO PATTERt-.. 25?5 
51 J.1 3 7 1 <; LJC A I TST25•1 
51.:4 3716 UCA l TST25+2 I AC PATTERN f!l0V,li:J 
51Ct; 5672 JMr' I GlNNM! 
5 Hln 7 2 4 (j CLA CMA 
51.:7 .:J 32<1 ANIJ \JM52?2 /MQ PATTERN 5252 
511' 1. 3715 JCA I TST25+1 
5111 7 r.14 VI GMA 
5112 3716 OCA I TST25+2 I AC PATTERN 7777 
?113 . ::5672 JM!-' I GlNNM! 

?114 ;_1.-1 iJ v1 TST251 lLJ 

:i115 4314 MQi\JM!X 

5116 4313 ACNMIX 
5117 2'J25 NM252::> r 2?t5 
512~ 52::52 N;1?25.:!, ::>2'2 
5121 < J ~10~ N.-;F LG I [>; 

5122 7776 "4M777b1 11/o 

1)123 ??.~Hl \J(XNMl1 \JORM T2 
?124 4311'1 AC\JM!i~ 

5125 4J15 MQNMJN 
512 (, 4 3 i:J"l SC AST 
5127 4,512 SCASTX 
5U'1 0014 D£Cl2r l:li.114 
5131. 4400 PR,llMI 

51:;2 76~4 .\JMERR I CLA OSR /TEST Sw2 
51.53 7'..06 -<TL CLL 
5134 7 fl04 rlAL 
5135 /420 SNL. 

5136 74 i·b SKP 
5137 4 731 JMS l DEC12+l 
514'1 7604 GLA OSR 
5141 7104 RAL CLL 
5142 7430 S :CL /TEST SW0 
51 4;;; 1402 HLT 
5144 7604 CLA OSR /TEST Swl 
5145 7106 r<Tl. CLL 
5146 74211 SNL 
5147 5202 JM!-' NORMTl+2 /CONTINUE 
5151~ 7 2~i'.1 GLA 
51?1 3314 l)CA TST25 /CLEAR CuRRENT TEST COuNTER 
51~?. :>202 JMI-' NORMTi+2 /SCOPE 
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:1/11 .7:21,26 PAGE .54 

5200 •521tHI 

521:.1 0' ':>307 NuRMT2, JIH' I\[ /HOUSE. KEE.PilllG 
52:'.'1 425" JMS ulX /PAlTE.Q~ Gl~lRATO~ 

5::>l'1? 7621 GA·• 

5 2 ::J.3 7 :) .... : (.;; ~ 

5;;>~4 .::· 7 3 4 ~ .~ · J I P" T wl 1 
5?.~5 74,:?1 ~11,L /MQ PATH.RN 
5hi6 714•'.l ';LL CMA /AC PATH.RN 
!:::> 2 vJ 7 ~7J':> ANLl I PA.T11l"0".,_.~--·-- l·AC ·P·HTE~~"''· 

5?1'1 7411 NM! 
??ll 3 7 31i UCA I 5PAT;.llJ /STORl .AC NORMALftEU PATTERN 
521?. 7':>~1 .11(.)A 

5'..'13 J737 ,: .. uCA I SPA1'11 /STORl MLl NORMALl~EU PATTERN 
5?14 7441 SCA 
5215 3743 DCA I SCANM . -rs-TORE SCA COUf\iT 
521(, 7[.l4{! CMA 
5217 '-i 7 36 A f\il) I SPAHrn /AC PATH.RN 
5220 70411 CMA 
5?21 i340 T11Ll CHKAC /CHECK PATTERN AC 
5?22 7l'l'<ll CMA 
5223 7440 SCA !TEST AC BITS 
5?24 5314 JMf' MT2lR ISPAT~~ NOT EQUAL TO CHKAC 
522'} 7431'' Sil 
522h 5314 JMP MT2t.R /SPAT0~ NOT EQUAL TO CHKAC 
5227 7.-J4il CMA 
523C~ 0737 AN I) I SPA nJ1· /MQ PATTERN 
5231 7C4 /' CMA 
523? 1341 1ALl CHKMQ /CHECK PATT~RN MQ 
52.53 7040 CMA 
5234 744~ StA /TEST HQ l:l I TS 
5'..'.5':1 5014 JMI) MT2rn /SPAT01 NOT EQUAl TO CHKMQ 
52..Sb 7430 StL 
5:?37 5.51. 4 JMI) Mi2t,R /SPAT01 NOT EQUAL TO cHKMQ 
524vl 7040 CMA 
?241 ,j 7 43 ANO I SCANM /SCA COUNT PATTERN 
5?42 7041 Cl A 
5? 4 :~ 1742 TAO I CHKSCA /CH~CK PATTERN SCA 
5244 7420 SNL 
5(145 ?314 JMP MT2E.R /SCANM NOT lOUAL TO CHKSCA 
5246 2345 lS~ AGAIN /4096 REPEATS CURRENT TEST 
5247 5202 JMP NORMT2+2 "· .. 

- . ·~ 

52?vl 7604 NMTSl1 CLA OSR /TEST SWl "-.. -

5251 7106 RTL CLL 
52?2 7 4 31, Si!L 
5253 5202 JMI) \JQRMT2+2 
5254 :i :s., 4 JMf' PATCH /JUMP TO SW3 

- --~~~~--
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'~ .~ 

'?::> 5 ,)kl0VI G £. x • ~ 

? ?'.)f, 12 4 vl Cl.A CMA 
?ii:> 7 t'S4o A ·lll TPFLAG 
5 ?I>;' ,,, 411 i,; 11 A 
??61 744<1 Si!A 
5?6? '.)2n4 JM p • + 2 /GENERATE 0000 MO PATTERN 
? ;.> () 3 527.3 jMI-' • + l t:) /GENERATE 0~0l MO PATTERN 
'.:>2o4 7 2 u v: (.;:.. ,\ 

??o'"i S73':l JCA I ~'A TVHl /STORE AC PATTtRN 
5?66 J7J4 uCA ! PA Tl:H /STORE MQ PATTlRN 
., 2 b 7 3S4 >~ uGA CrlKAC /STORE AC CHECK 
? :.> 7 v' .5 j 41 iJCA CrlKM(J /STORE MD CHECK 
??J j .3 7 4? lJC A I Ct1KSCA /STORE SCA CHE.CK 
??. I '2 5 ':l?? JMP l GU 
?273 7 c'.4U CLA CMA 
5?/4 ·k)-344 ANJ SCANM+l /MQ PATTERN (0001J 
??75 .57 34 JCA I PAT!ill /STORE MO PATTERN 
5?7n 7l14J cMA 
5? 77 :JS4 7 ANO TP>LAG•l /22 DECIMAL PLACES (0"30) 
51:" 3742 LlC A I CHKSCA 
5 .' ~: 3735 tJCA I PAHH'l /STORE AC PATTERN 
5.\ ,, ? 3 -~ 41 tJCA CHKMQ /STORE MD CHECK 
5,3,::.3 7.140 CMA 
5~J4 uS?0 ANtJ TPFLAG+2 /2~001:1 

530'J 3 34 ~; uCA CHKAC /STORE AC CHECK 
53:16 5655 JMP l GlX 

5 !, ;: 7 7 24!1 HK£ 1 CLA CMA /HOUSE K(EPING 
?5lP .1351 ANJ TPFLAG* 3 ;7776 
5311 3,346 LlCA TP>LAG /LOAD Fl.AG 
531? 3345 DCA AGA l'.'J /CHECK TEST COUNTER 
5313 5201 JMP NORMT2+1 

5314 7604 MT 2ER, CLA OSR /TEST SW2 
'.:1315 7106 RTI.. CLL 
5316 7004 RAL 
5317 7430 Si'!L 
5320 4752 JMS I TPFLAG+4 /PRlNT ROUTINE 
5.'i 21 7604 Cl.A OSR /TEST SW0 
5322 7104 RAL CLL 
5323 74311) Set. 
5324 74~2 Ml,T 

5325 5250 JMP >HHSl 

5326 76ki4 NMTS3, GLA OSR /TEST SW3 
5327 7106 RTL CLL 
5 3 J ,l 7vl06 f.I Tl. 
5331 7 43.1 Sh 
5332 5200 .,IMP '110RMT2 /CONTINUE 
5333 5 75:~ JHP l TPFLAG*5 
5334 4:~ 14 PAT011 "'\JNMJX 
5.)..)5 <d.J.3 PATJi;I, A(;NM!X 

5336 4J16 Spt.T01(), AC'iM r .\j 
53.37 4315 SPll Hll. 'llJNM t.'-1 

-- -~-~-~-----..... .......... __ ,_ ___ _ 
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.1:21,J8 PAGE. 57 

540[' •54i1H' 
5 4 ... ~ l:;.' ~ ~ Ts:;L, I(! /SCL. TESTS 
5.;;: 1 72i.·~ S~I. 1, CLA /TEST SCL=0 
54. ? 74ZJ I q <l. /SCL 
5 4 .' :~ 77 37 11 .) ' 1Sc=0 
54, .. 4 7"' 41 :,,. 

54, '=' ''"''''' St A 

5 '";"' /4.J2 f.SCLl, ML• /UHIOK l SC NOT=0 
54.17 74C3 SCL21 '4t?J /TEST SCL=01 
·54j.,\ 7/76 I lib /SC=l 
54:.1 /441 SCA 
5412 :21l' TA lJ ,•2 
5413 7.'i«t: CMA 
541'l 7,,~d CLA 5iA 
5415 7 4(';2 l:.SCL2, HLT /ERROR: SC NOT=01 
5 41"' !41~3 SCL3, /4t?J /TEST SCL:kJ2 
5417 ... 7 7 r; 1115 /SC=2 
54l? 7441 SCA 
5421 1~17 TA\J ,-2 
542:? 7 vl 4/. CMA 
542:i 7641'1 CLA SH 
5424 /4;,2 ESCL3, HLI /l:.RROR: SC NOT=02 
5425 ·7403 SCL4 /'I laJ /TEST SCL:i:l4 

54l~ :nn I 
71/J /SC:4 

5'127 i441 SCA 
543,1 1226 . TAU ,•2 
5431 ] <!4 ~I CHA 
5 4 3? 76-+•' CLA StA 
54.53 / 4;.•2 £SCL41 HLf /l:.RROR: SC NOT : 04 
5434 7 411:\3 SCL.5, /41Cl..S /TEST SCL=Ul 
5435 7767 llbl 1sc=10 
54J"' 7441 SCA 
5437 1235 TAU .... 2 
544;1 7~4ll CMA 
544' 764.~ CL.A SlA 
544? 7 4 .:12 ESCL.51 till /lRl'lOR: SC NOT=1~ 

\ 54'1~ 74J3 SCL61 /410J /Tl:'.ST SGL:2ttl 
5444 7757 n,1 /SC=2fd 
?44"i. '744 t SCA 
544~ 12'14 TA L) .·2 
·5447 7t~4i<'I CMA 
54?PI 1,;4~ CLA S~I\ 

?4?1 741()(.' ESCL6r Ht.f' /l:.R~OR; SC NOT=20 

-~ .. -.. -.-=~=7•·-·-------~ ........... --~-----------------



<: 
··~ 

,.,,, 



s1111011 11:~1,'lJ >'Alot. JO 

.~ ·~ ·"' ?4':>2 7411-~ s C \. 7 I I 4 ;OJ /T(!), SCL=12 
? 4 ~> ~ 7 lb'? II o') /SC=1~ 
? 4., .... 7441 i~ , A 

"' '.;>4?':> 12? 3 TAJ .-2 
54?A 7 ,14 ~1 CM~ 

"4? 7 7A·H1 \;LA :jt A 
., .. ti'. / 4 ,, 2 tS•~L7• HLl /UlnORl SC NOT=12 
')·I" 1 / ·1 ;I .I S.;t /'I I I 4 ,1 j ;Tt:;T SCL•25 
~ ·1 f) t' 1752 I I:> t!. 
? .i o:S /441 :;i.; A 

?464 12h2 T Ai.l • -2 
?46"> 1 '14 ;1 CHA 
5 4t)f1 76 40 t.:LA SO 
54b7 74~2 t.SSL81 HLI /i:.RHOH; SC NOT=25 
? 4 I vi 7 4vJ s SCL9, 1 .. .1 J /TEST SCL=kl 
5471 0071 Ji)/! /SC=~ 

54 J:? 7441 SCA 

5473 7640 CLA SH 
54 ·7 4 7402 lSCL91 HLT /t.Rf<DR i SC NOT=~ 

5475 7 .. rn3 SCLl~• 74JJ /TEST SCL:J7 
54/h 7 hJ'I> I / ,1 kl 

?477 /441 SCA 
5? .. !fl 1321 TAU K 1740 
55J1 7,J 4 0 CMA 
5? 0 2 7 6 4,J CLA SO 
55,13 7402 E SCL1.:l, "t. r ;l:.RHOR; SC NOT 37 
5'.iC4 23(17 !St ,+3 
5'iC5 >;2;)1 JI'!µ TSCL+l 
?'>,".(- 56C 11 J."1~ I TSCL 
5':>tl7 0vl([.0 ,; 

55H1 4~36 EJA 1 JMS t CRLF 
5511 72 4i) CLA CMA 
5512 ..1154 ANll r THREE /3 
5513 4046 JMS t. PRXL(JP 
i;:; 14 71.340 CMA 

5'?15 0137 A~iJ 2 A /A 

5516 4046 JMS 2 Pt-IXLOP 
??17 5 7 2vl JMf> I ,+l 
5".>2/l .J201 8!GL, MQL T 
5521 7740 K774flt 7/'l't; 

$ 

THERE ARE NU ~RRQRS 

_ _,, 

----·----~.·~,,~~~·=,~~=~,_, __ ,......... _______________ _ 
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5YMti'1•_ T "OLI:.. 

A ('1~ 7 
A A<;~ F ,_ 4.J?J 
A(.; (1 .s '7 
AC:.ur .<3i:2 
ACA1 :T >. \':)1ri 

:...:c''" 4 ·' 7.) 
Ai.;CL(." .~6 7 .s 
ACC;1'4P :S27 3 
AC.: I ··:fJ 1 'll l .1 

A Cr,,~\ I, 4:_,11 

AC.:~11!1\ 4Jl•J 
AC~J:'i l,;. 431..~ 
ACP :•1::.s 
Ai;AIN 'i,,4:i 

AMQlqJ 147'.i. 
A·~CM l Q 43:so 
APMLJAT 141\.; 
ASH l rT 34,.,6 
ASFi 7415 
ASf1t.'HI \342 
ASRUC -~ 2 7 :> 
A:jR[.)( T 4~75 

ASRUX 3270 
ASRl3"u 3o.:'., 
AS RS Hf ~2!1 7 
ASRJ 4t'07 

AS3P'< 4IC66 
AT c 7 .32 
AT3 1272 
8AC~ rt.'·3.1. 
!:JAC:P r~ l?. 7 
!:l!GL "~ 2 ,) 
RlTSlR r.147 
BL.XO ~120 

c ;' 14 ~ 
CA"'f 7621 
CHt<AC !:>J4t.l 
CHl<11Q ~ .S4.l 
CHKSCA ":1342 . ;• CLLI 2000 

CLLI NK 1733 
Cl.RI ~JK 174'1 
CLRl.4 hi4 7 
COio.i TIN 2504 
CIJUNTX l~l4~ 

Ci' r.205 
c~ ~1.SJ 

Ct-lLF' 011Jo 
Ct-ill 2o7J 
·~ x ~,, 4?1o 
llll2 ?1.U 
EIGr1T ;:> 1.i 4 
ELE Vf N ?551tl 
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S) '1 "Ll L 11111\ U. ~ ~ 
['I iJ .~ T 2 l27J 
F Sl'L l "4: ".' 
l~CLl•' ?'..> .. s 
f sr1..? 54: '.'> 

I:. ~!'1.. ~ 'l4?~ 

E:, C'L 4 "i<13J 
ESCL "> "4-ld 
E. s f'.'L." ':-45: 
E::iCt..7 ':>4!'lJ 
rsr:v• .;, 4 f., 7 
1:. srL o c;.; 7 4 

E xF 'I 43<1l.l 

E )\ l ... ~Ii 4..i,l 
E JA ??L·· 
F !.VE ?.1.~:. 
Full~ ;>l 3vi 

Gt~ .~ .i 2 .;l 
Gt.:-.i·~ '2?•'J 
Gt.N""" I .., ... .,2 
Gf.~J;:<I.( ~24::> 

f.t. 'd '12; 
Gl:.X 'l2'>? 
G ~"J.~ 411..3 
GxE,, 432l 
Hr(I'.. s.sn 
Hl\Ft.P 4136 
H:iF .'247 
H:)E ,., 5J~: 

HSFN'-11 4267 
rlSEl l1 4 :5 0 
f1SF:2 .~635 

H5E3 1J3'< 
HSE4 1235 
HS('> 1434 
HSK:-. :-312 
H,( 2 3 '~ 4 
I H':OR ~152 
I .-iCsuB 1724 
KA377 7 35~1 
KKK 2546 
KK I(;~ 261hl 
Ki<K:JU ?. ., 6 7 
KP1 17 Lj ,) 

KPtXX '252 7 
KX12 2566 
i<2525 2 7>1 1 
K 4~hl0 ?.50~ 
K 17471 5521 
K 1764 n6o 
L ;'Jl:j 

LEFTS l ci.•., 
LF Jl'l 
LfrAC: 0102 

_/ 
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UT': 
LfT~X' 
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Li\~. 

Li.. 
LL l • 
LLL L \:'\ 
l .P-12 
l~A~ , 
L µA...: F: <J 
ls;( 
u: 
LXP 
M 
MESSG 
M·J 
"LJA 

M()Ar.~l 

1-UA[q~ 

M J A·~" 3 
M:J ,.\ T 
'1 l.iA T 1 
M>H 1 ~ 

MJAT3 
"IQA0T 
t-1,J A J ~ ,( 

'~ ,J Al 
M:.JC:,..1<'. 

M"'CLC 
M ;\,l)"P 

M1.1 l ·~ ') 
MQL 
MQLT 
MJLT1 
M•JV1 l 
MJl\IM J ,~ 
M!)l'.JM I lJ 
Mi)l\JM l X 

M(J1 
MT ;:>t..~ 

N 
NCOt-1P 
N£X\1MI 

Nt.X r 
NGt1'1 

Nl..E :\i X 
NI \JF. 
1\iM[.:<R 
\I •H" Li: 
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\i 1 l t •<I~ 

.\I"\ r . i :1 0 

: 7 4 I 
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:' ~ 5 ... 
'? I "2 
)?77 
1 2 'i,) 

?<'.· "' 
2217 
7417 
2 5 ,, ~ 
/ j,_24 
v1 '.:..~2 

~J77 
.13;." 
75: .. .t. 
1l40 
1247 
144 ll 
r>o.'J 
1 J ,' r) 
12 ,' ~' 
14·"~ 
~3.'1 
3" \ 2 
~ b 7 4 

"('. 7 4 
.3057 
.~2 7 4 
~\ t.~ 11 
7 4?:. 
,, 2 ;• :i. 
I 4 ,J 7 
4':>3J 
4315 
4337 
4J14 
~'14 7; 
5314 
ii b">Cl 

2~"' 
5123 
?0.S z 
2?47 
271'.1 
2135 
r; 1-~ 2 
5V1 
7411 
4('h1 
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:\; ·1 :) ? :> :J 

:\: ,.4 'i 2" ,! 
,.,, "! 7 1 7 b 

>Hf .. ,; 
"JUPR 
i\IJP k 3 
''HRMT 
i'\H)~ i-1 Tl 
\/cJRMT2 
\j(ib 

·Hsr 
0 ~ f" 
0,'<fO"Jt. 
Q,~[ p 

O~i!LR 
p ;),(' p 
P.,TC'1 
P ,\ T ;~ -' 
PALll 
PA2'.?2'.'5 
Pt3ACP 
Pt1LX 0 

PC 

pl. l '" 
Pl.\(~, 

P'10~ T 
p,·1QL T 

P ~ORY. 
oµ~iUM 

PPP ~d·\ 
Pr<ET 
PR FiT 
PR!.~TS 

PRr-m l 
PRNUH 
PRO"IE 
PRT 
PRTAA 
PRTT 
P0HTA 
P1iT w 
PRT3 
PR X 1_ 0r> 
Pi-IH~ 

DSH.i' 
p::)Tf,.pT 
PTrlR[( 
pf() 

Prw0 

"" ',j 
4o?4 
., 2 s ,1 

''.Po 
..., l '. l 
;,.; l).: 
':>1)2 
? 7 '1 4 
1,'?o 
1 ",.,:) 
4 2 l ,) 
5 ~) / 1' 
"i 2 ,' vl 
174 6 
?5'51 
1'14 l 
,hJ4? 
?dt'b 
:'~\I) J. 
:1-1 l J 
':d'?4 
5 "S3? 
5354 
?Pl 
::'4 ;.> l 
c~ 4 . ~ ..:" 

;.iz .' u 
'~~ '"l 4 
:~s., 4 
066 7 
"21' j 
4 b ,, 4 

3 -~·q·' 
?.:).+<; 
?,1f,I'.) 

1~77 
2 J ~.' 1 
44,il'.,) 

,; l 'i l 
0117 
2154 
17':'3 
,3 -~ ('\ (:l 
?573 
2005 
3r5S 1 
v10 4 6 

2574 
4 6 ~' 6 
46':>1 
1477 
; 4~~6 
1.342 
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SvM':iOL TA~LI:: 
J 

() ~1=~3 
"1 t. Fr. .~ ;;, 3 
Rr_ff[ 41 ':,. 
R 1(;'1T S 16 2 ·::1 

4: T 1\ 1:: ·'1!.>J 
Kl Tl "J" 1 7 ':i ,, 

R l T Mi~ ''l :'i4 
RlT,<XX ?651. 
RL ! ·• · ?7 ,13 
Rl.? :16?V) 

RL4 i 12?S 
RPA,( ?212 
R» J\R~: N ?2 ~',) 
RSl 1d 1.745. 
~x 231J 
SCA 7441 
SCAi~M 5.34 3 
SCA:) r 4 3 ii'] 
SCA·.;r X 431.2 
SCAT ;(l( 46'21 
SCAi<X 4633 
SCCZ,3 4311 
SCll 54.'~1 

SCLlil 5475 
SCL 2 lj 41• 7 
SGL J 1)41 6 
SCL4 ?4 ;;>., 
SCL5 S434 
ScL 0 ?44 .s 
SCL7 '54?2 
SCL b 5461 
SCL9 5470 
SCP13 ?405 
SGP14 ?. 41 3 
SCP1 "i ?421 
SCPll) 2427 
St;Pl 7 ?43'> 
SCP1A ?443 
SCP19 24') l 
scr1 ;>v1 ? 4 ~17 

St;P?. l ?46? 
SGPc?. ?473 
SCP?.3 ?:iY11 
SETL l11 '>o 
St Vi,'~ ?1~3 
S•H >?H 1 ti?'.? 

.. 
Stif. rl rl X 2107 
S>1Ir-T 3062 
S·1L 741.S 
c,;,11.1. ~H 1(l1' l 
S ><LP ;221 
S•1L X '.'0.~6 
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SlX 21s2 
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SY M•:l!ll 

S \llH 

~ ,;> 

-;rJ A~'i T 
S..>Af,I,) 

S" AT.' 1 
<;»q2 
Sr' 1 
S.J;> 

S:::i 
S:> I 'I"' 
s.;n.sr 
s n:s r 
SFSTl 
'i p·5 T 2 
STEST3 
STLI\JK 
ST Pl~ 
STRCNT 
sr•n:~i< 

SJ\ 
SXL I ·~I\ 
T 
TCOV"JT 
H.\JSP 
H.ST 4 
T'1Rl:.E 
T!NUF 
T ~ll'1 
T0 
Tr'FLAG 
TSC:L 
T:::iCLX 
r ss..i ;~ 
TST25 
TT 
T •El Vt:.. 
T .-iO 
r..inrwo 
T.<X x 
TXXXX 
TYLI 
TYLPAI'( 
T YPt:. 
T'<PEA 
TYPC:2 
TYPE3 
TY PRE 
TYR 
TYR~AR 

TY'S 
TYt 
T13 
Tl.4. 

~ 
·/., ' .. -

1 7?2 
·'t.h 
:?1?3 
".'5.lo 
'> 5 I 7 
4 "7 4 
·' .5 4 7 
,1_5;2 7 
3l(j 
327u 
3.F0 
lbiv.l 
? 4 :.> £1 

.521'0 
4<J~r.) 

1735 
33•\3 
-~ 14 6 
1742 
?3·'5 
4,'4? 
l..122 

? 1")2 
2142 
4J7o 
01 >;4 

?7<'6 
2.; 44 
(I 14 4 
5346 
5 4 l1 J 
217.J 
3352 
5114 
<'135 
17?1 
ll '?5 
3<J6l 
'2572 
261.C 
3500 
3471 
34<'J 
3414 
3546 
355 7 
34,)5 
3477 
3473 
3470 
~~6310 
;'.?4ll 
'?4•H 
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SY~1c'.)'- TA ti LE 

f14X ??'> 2 
T15 ? 4 't., 
Tl" ?4;?.S 

T.;, 7 24~1 

T'" .. ::>4.H 
Tl~ ;?44? 

T.U ?4'.?:S 
T 21 ?461 
Td2 ?4f.i7 
rn "4 7 5 
v .J'< ' 13 V:> 
x Ar~.., I ~.112 

UT3 1" 7o 
i<CP i':O?v.l 
X~4~0 :.i 11:• 7 
)(.'1QAT 0034 
X·'1rJ.\T1 Ovl35 
X."\QAT 2 <"15c:l 
x;;r)ATJ <1151 
X'10l.Tl ~.J.33 
x 'l'J 1,•.q <1':113 
XMOl J5/b 
x~o~~r 4617 
XO~E e524 
XPACP \;i 3'12 
XP~:JAT 1l~7 

XSC AT ;>153 
XSPl 1325 
YA .~ 7 4 2 
y:iP2 ~·n1 

h!-?'J 0142 
cEr<u~ i'<l72 
H 2'11i2 
?.l? ?113 
i'l 1 ?117 
H? 2124 
H3 3.013 
1.14 ~01; 

i!l5 3.Jl 7 
H6 30?1 
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