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LOC O0BJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOB8APRTO 9/16/70
1 kddokkkgokkkikkkkk SOMEBODY ELSES CODE LR SRS I LR R B L 2
2 COPY LP1SECTA 004
000000 3 FIRST CSECT 00000100
000000 05CO 4 BALR 12,0 00000200
000002 5 USING *,412 00000300
000002 41DO CO36 00038 6 LA 13,FIRSTSAV 00000400
000006 41F0 CCTE 00080 7 LA 15, FIELD 00000500
00000A 50F0 C136 00138 8 ST 154POINTER 00000600
00000E 1BFF 9 SR 15415 00000700
12 #x&kkdokdopkkickikkkkxkx B8 R U C E S C 0 D E sfkdosksdoksodokkaofordokokofookd kR korokok %
000010 48A0 Cl136 00138 13 LH 10,POINTER LOADS POINTER INTO REG 10
000014 D20A CGB7 A025 000B9 00025 14 MVC DATA1(11),37(10) PUTS *'MY NAME IS*' IN DATAl *
00001A D204 COC2 C022 000C4 00024 15 MvC DATAL1+11(5) 4 NAME THERE'S MY NAME...
000020 47F0 CO028 0002A 16 B8C 15,CONT INUE ENDIT ALL *
000024 C2D9E4C3C5 17 NAME DC C*BRUCE" MY NAME *
18 * x®
19 * *

20 ok s s ok ok o o o sk o o ek ik 3K 36 5 ke e ok e g ok i ok oo ok ok oK 3 R KoK o oK o e ok R R 8 koK ok o R ok

22 skskaockksokiokdokkkk SOMEBODY ELSES CODE koo ook sk sokok ok ok ook ok sk ook

23 * *

24 * *

25 COPY LP1SECTB *
002029 00
0G002A 4110 COB6 oooB8 27 CONTINUE LA 1,DATAL-1 00010100
J0002€ 58F0 C132 00134 28 L 15,ADCON 00010200
$00032 O5EF 29 BALR 14,15 00010300
000034 0000 30 DC H* Q! GET A DUMP NEXT 00010400
000038 31 FIRSTSAV DS 18F 00010500
000080 32 FIELD DS 9F 00010600
0000A4 40D4E840D5C1D4C5 33 DC C' MY NAME IS °* 00010700
00C0B0O T1C1D9C4E5C1D9D2 34 bC C! AARDVARK! 00010800
00o0B8 F1 35 DC cr1t 00010900
0000B9 4040404040404C40 36 DATAL DC l12CcL10°" 00011000

37 EXTRN PRINT 00011100
000131 000000
000134 00000000 38 ADCON DC A(PRINT) 00011200
000138 00000C00 39 POINTER DC F'Oo? 00011300
00013C 40 END *
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F.P. REGS.

REGS 0-7
REGS 8-15

200000
000020
000040
000060

041120
041140
041160
041180
0411A0
0411CO0
0411E0
041200
041220
041240
0412606

041820

CGu.0C0GCO 00CCG300

FFFFFF2E 00041108 dOClC?SC 5G8CC00C0
0001C370 0000000C OCCOOCC4 0GCCCOOO

000000CC
FF040003
0004DFBO
00C4CGC00

05CC41D0
4TFOCO26
000415EC
00C15BD&
948 C5BOC
D503CG0C
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000000CO
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LOC OBJECT CODE ADDR1 ADDR2 STMT

SOURCE STATEMENT FOBAPRTO

R+ttt + bttt 4444444+ 41+ 4 PROLOGUE++H++HH 4+ HH 4+ttt b+ttt i+t +4

SPECTIAL I NSTRUCTTIONS PROJECT

G EXAMPLES OF THE RESULTS OF INSTRUCTIONS AT ASSEMBLY TIME
AS WELL AS EXECUTION TIME WILL BE PROVIDED.

O WRITE THE ANSWERS TO ALL QUESTIONS IN THE SPACE PROVIDED.

O ANSWERS WILL BE PROVIDED WITH EXPLANATIONS WHERE NECESSARY.

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

G DUMPS OF STORAGE WILL BE PRUVIDED TOU SHOW THE RESULTS OF AN +
INSTRUCTION AT EXECUTIGN TIME.(THE DUMPS ARE OBTAINED +

BY THE FORCING OF A PROGRAM CHECK. THIS CAUSES LINKING +

TO A DUMP PROGRAM. THE PRUGRAM CHECK IS FORCED BY AN +
ATTEMPT TO EXECUTE A ZERO INSTRUCTION.) +

-
+
N

O READ THE COMMENTS, THEY SAY A GREAT DEAL ABOUT THE INSTRUCTIO

XXXXXXXXX XXX XX XXX XXXXXXXXXKXXXXX XXX XX XXX XK XXX XXX XX XXXX XX XX XK XXX

DOCUMENTATION REQUIRED

1.D0S ASSEMBLER MANUAL

2.5/360 PRINCIPLES OF OPERATION MANUAL

3.PROGRAMMER 'S INTRODUCTION TO S/360 ASSEMBLER LANGUAGE
STUDENT TEXT

3636 3 36 36 56 36 3 36 56 3 36 36 3 36 3t 3F 46 36 3 56 3t 56 36 3 36 36 3F 3 36 3 36 3 36 36 36 3 36 3 36 3t 3 3¢

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

R R o b o o s o S o A S R S o S o o S O e o R R R
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9/16/70

00001200
00001300
00001400
00001500
00001600
000601700
00001800
00001900
00002000
00002100
00002200
00002300
00002400
00002500
00002600
00002700
00002800
00002900
00003000
00003100
00003200
00003300
00003400
00v03500
00003600
00003700
00003800
G0003900
00004000
006004100
00004200
00004300
00004400
00004500
00004600
00004700
00004800
000C490¢C
00C05G00
6C005100
000605200
00005300
00005400
00005500
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LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT R FO8APR70 9/16/70
58 mummkkmkmpackdorrdkwckykxnxix T ON T R O D U C T I O N serseosdokksxsokkxaxdxkxxxxkx 00005800
59 * * 00005900
6C * THIS PROJECT DEALS WITH SCME OF THOSE S/360 INSTRUCTIONS WHICH * 00006000
61 * YUU MAY NOT HAVE SEEN BEFORE. THE PROJECT IS DIVIDED INTO * 00006100
h2 * TWO SECTIONS. * 00006200
63 * * 00006300
64 * THE INSTRUCTIONS WE ARE GOING TO LOOK AT ARE: * 00006400
65 * * 00006500
66 * SECTION ONE * 00006600
6T *x  ————————e——— * 00006700
68 * * 00006800
69 * 0 SHIFT INSTRUCTIONS * 00006900
70 % 0 MOVE INSTRUCTIONS * 00007600
71 % C  PACK AND UNPACK INSTRUCTIONS * 00007100
72 * O EDIT AND EDIT AND MARK * 00007200
73 * * 00007300
T4 * SECTION TWO * 00007400
7w x  m—em—e—————— * 00007500
76 * * 00007600
77 * 0 EXECUTE INSTRUCTION * 000077C0
78 * O TRANSLATE AND TRANSLATE AND TEST. * 00007800
79 * * 00007900
80 ek sk ok i e R SRk R e R O SRR St 33 R i ook R kol OR MR OR ROR ROR0R R SRR RR R RRRR R RRRRRE KR RFRX%E 00008000
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LOC O0OBJFECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOBAPRTO 9/16/70
83 * T117707007707 0007770700077 71777777 00008300

84 * / / 00008400

85 * / SECTIOCN 0 NE / 00008500

86 = / / 00008600

87 x / / 00008700

88 * 1107071707707 077777700777177770777777 00008800




oL

PAGE 5

LOC O0OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APRTO 9/16/70

91 * 00009100
Q2 ook kRkFRkEkRkEkx S H I F T I NS RUCTTI ON S skskxkiskskskksk 00009200
93 * * 00069300
94 * * 00009400
95 * * 00009500
96 * SHIFT INSTRUCTIONS ARE AS THE NAME IMPLIES DESIGNED * 00009600
97 * T SHIFT THE CONTENTS OF A REGISTER. * 00009700
98 * . * 000C98CC
99 * THE DIRECTIUN THE REGISTER IS SHIFTED IS DETERMINED BY THE * 00009900
100 =% TYPE OF SHIFT INSTRUCTION. * 0C010C00
101 =* * 00010100
102 * THE NUMBER OF BIT PUSITIUNS SHIFTED IS DETERMINED BY THE * (00010200
103 = LOW ORDER 6 BITS OF THE SECOND OPERAND UF THE SHIFT INST.* 00010300
104 * * 0001C400
105 * FOR EXAMPLE A SLL 291 WOULD SHIFT REGISTER 2 LEFT 1 BIT * 00010500
106 * POSITION., * 00010600
107 * * 00010700
108 * SOME SHIFT INSTRUCTIONS ARE CAPABLE OF SHIFTING TWN * 000108C0
109 % REGISTERS AT ONCE. * 000109G0
110 = * 0CO0l1000
111 * THESE ARE THE DOUBLE SHIFT INSTRUCTIONS.(SLDL) * C001l1100
112 * * 0001l120¢C
113 * THERE ARE SPECIFICATIUNS TO BE FOLLOWED WHEN USING DOUBLE * (G0011300
114 * SHIFT INSTRUCTIONS. * 00011400
115 = * 00011500
116 * ONE IS THAT THE FIRST OPERAND MUST POINT TO AN EVEN * C0011600
117 = REGISTER OF AN EVEN / 0ODD CNMBINATION. * 00011700
118 * * 00011800
119 * ANOTHER IS THAT NO MORE THEN 632 BIT PUSITIONS CAN BE * 00011900
120 * SHIFTED WITH ONE DOUBLE SHIFT INSTRUCTION. * 00012C0C
121 = * 00Ul21G0
122 =* OTHER THAN SINGLE AND [UUBLE SHIFT INSTRUCTIONS SHIFT * 00012200
123 % INSTRUCTIONS CAN BE CLASSIFIED AS LOGICAL OR ALGEBRAIC. * CG0123G0
124 * IN A LOGICAL SHIFT ALL RIT PUSITIUNS OF THE REGISTER * C00L1l24C0
125 * PARTICIPATE IN THE SHIFTING INLLUDING THE SIGN BIT. * C0012500
126 * * 00012600
127 = IN AN ALGERRAIC SHIFT THE SIGN BIT OF THE REGISTER IS * gCcQol2vce
128 * NOT SHIFTED. (IN A DOUSLE ALGEBRAIC SHIFT THE SIGN OF * C001280C
129 * THE ONDD REGISTER IS SHIFTED AND THE EVEN REGISTER SIGN * 00012600
120 * IS NUT). * 0C013G00
131 = * 000131a¢C
132 * NOW THAT YNU HAVE ALL THE SHIFT INSTRUCTINNS OGWN PAT * 0C0Ul132C0C
133 = WE CAN LOOK AT SOME EXAMPLES .« PLcASE TURN THFE PAGE. * 00013300
134 * * 000134CC
136 st sk ook sk ool R I SRR I R AR R 30 R R 3 ROk 36 R TR IR ORI SRR R R oK SR RO RO SRRk G001 35C0




C00012 5820 802A
000016 1832

000018 4840 802C

LL

00001C 1755

COOO01E 4350 802D

LOC OBJECT CODE

ADDR1 ADDR2

000c2C

00C2E

0CC2F

STMT

138
139
140

- 141

142
143
l44
145

147
148
149
150
151
152
153
154
155
156
157
158
159
16C
161
162
163
164
165
166
167
168
169
170
171
172
173

SOURCE STATEMENT

FOBAPRTO

R R A R R R B R R Bk a0 S R o b A S A o R o SR S S S S A S A R S R S S

*4
s
s+
e
T
s+

T R o o 2 b S o S B S o o o R R R k& S S R R A

L
*
*
*
%
LR
*
*
*
*
LH
%
*
x®
*
*
XR
*
*
*
*
IC
*
*
B3
*
s e 3 oK KOR %K %

O WE'LL USE THE FAMILY OF "LOAD"™ INSTRUCTIONS TO LOAD
INFORMATICON INTO THE REGISTERS WE'LL BE SHIFTING. THE
COMMENTARY WILL DESCRIBE THE ACTION PERFORMED BY EACH 0OF
THE LOAD INSTRUCTIONS.

29CONSTANT

4, CONSTANT +2

-

5 CONSTANT +3

(LOAD INSTRUCTION) PLACES THE COUNTENTS OF
STORAGE LOCATION *CONSTANT*® INTO REGISTER 2

(LOAD REGISTER) PLACES THE ENTIRE CONTENTS
OF KEGISTER 2 INTO REGISTEK 3.

(LOAD HALFWORD) PLACES THt CONTENTS 0OF THE
2 BYTES AT STORAGE LOCATION 'CUNSTANT+2?
INTO BIT PUSITIONS 16->31 OF REGISTER 4.

THIS EXCLUSIVE OR REGISTER CLEARS REG 5. I

,DID THIS BECAUSE THE FOLLOWING INSERT

CHARACTER INSTRUCTION WILL ONLY CHANGE THE
LOW-CRDER BYTE OF REGISTER 5.

(INSERT CHARACTER) PLACES THE CONTENTS OF

+
+
+
+
+
+

THE ONE BYTE AT STUORAGE LOCATION "CONSTANT+3!

INTO BIT POSITIONS 24->31 OF REGISTER 5.

N

st sk e s o o ek ok 3¢ 3o oK oo e SR K SRR R e SR K 3 50 30K R ke R R R 3 0K K Kok R

3

o
X
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00013800
00013900
00014000
00014100
00014200C
00014300
00014400
00014500

00014700
00014800
0001490C
00015000
c091510¢C
00015200
0001530¢C
00015400
00015500
0001560°0C
coo1570¢C
0001580C
0CC1l590C

00016C0OC

000161CO
0C016200
0001620C
00016400
000165C0
00016600
00C16700
000168C0O
00016900
006017060
00017100
00017200
0C017300
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LOC OBJECT CODE ADDR1 ADDR2 STMT SNURCE STATEMENT FO8APRTO 9/16/70

176 skksckksksokkkkkokskkick T H E LOAD A D DR E S S sksokksorkikskkikirxkx 00017600
177 = * 00017700
178 * * 00017800
000022 4165 J0GC 00GCC 179 LA 6,0(5) (LOAD ADDRESS) THIS INSTRUCTION IS SLIGHTLY 00017900
180 * [ I DIFFERENT FROM THE OTHER LOAD INSTRUCTIONS. IT 000180CO0
181 * L I | ADCDS THE DISPLACEMENT VALUE,THE CONTENTS OF 00018100
182 * R V1 THE SPECIFIED BASE REGISTER AND THE CONTENTS 00018200
183 = 1 DV OF THE SPECIFIED INDEX REGISTER (IF ANY) 0C018300
184 * I P TNGETHER. THIS SUM IS WHAT IS KNOWN AS AN 00018400
185 * S A EFFECTIVE ADDRESS. THIS EFFECTIVE ADDRESS IS 00018500
186 * P S THEN PLACED IN THE REGISTER SPECIFIED BY THE 00018600
187 * L E R1 FIELD OF THE INSTRUCTION, 0Cc018700
188 = A 00018800
189 * C R 00018900
190 * . E 00019000
161 * G 00019100
192 * 00019200
000026 47F0 802C 0C02E 193 B *+8 ) 00019300
00002A 0000
00002C 000000GC1 194 CONSTANT CC Felt =========0(00CC001====4BYTES===1 FULL WORD 0019400
195 * 00019500
196 = D EGI ST ER S 2-->6 NOW CONTAIN..ss 00019600
197 * 0000C001 00019700
198 * 00019800
199 =* ON TO THE EXAMPLES. PLEASE TURN THE PAGE. 00019900
200 * 00020000
D01 ek s ook oo sttt ook o e o sl ke ool ok ek ol s sk ok s sk sk O stofok ok s Rk R ok sk ROk ok Rk ok Ex 00020100




PAGE 8

LOC OBJECT CuDE ADDR1 ADDR2 STMT SOCURCFE STATEMENT FO8APRTO 9/16/70

204 % eeeeasooososnoscccsososssesse B X A MP L E S seeeeeeoascoscescssssacsees 00020400

205 * 00020500

206 * 000206C0

000030 8920 C004 ©0004 207 SLL 244 I JUST SHIFTED REG 2 LEFT FOUR BIT POSITIONS. 00020700
208 % 00020800

209 * 00020900

21C = NOW FOR A SHIFT RIGHT DUUBLE LOGICAL. 00021000

000034 8C60 CO2C 00020 211 SRDL 6,32 1 JUST SHIFTED THE BIT ALL THE WAY TO POSITION 00021100
212 * 31 OF REGISTER 7. REGISTER 6 IS NOW EMPTY. 00021200

213 * €C0021300

21 & s s ko dedk ook ol i 3k Sl sk sl S 3k i 303 R 3 Sl 3R Rk SRkl e e i Reoiok ROk SkoR s ok orkok ko kokookkok Xk kckxkkk%k 00021400

215 = 00021500

216 * 0 1 FORGOT TO MENTION THAT THE NUMBER OF POSITIONS SHIFTED IS A 00021600

217 = FUNCTION OF THt EFFECTIVE ADDRESS GENERATED BY THE INSTRUCTIUN. 00021700

218 * LET'S LOOK AT AN EXAMPLE. 00021800

219 * 00021900

000038 8930 30C4 02004 220 SLL 3,4(3) THE 1 IN REG. 3 WILL BE ADDED TO THE DISPLACEMENT 00022000
221 * VALUE OF 4 TO RESULT IN A TOTAL SHIFT OF 5 POS. 00022100

222 * 00022200

223 ek s s sk A gk g R i S R e e e R R BRSO O R R R R CR R KRR R R R R R R RRRRF KRR ERREEKXX 00022300

224 * 00022400

225 % LET!S TRY AN ALGEBRAIC SHIFT ON FOR SIZE... 00022500

- 226 * 00022600
w 227 * 06022700
0C003C 8B50 GC1F 00C1F 228 SLA 5,31 REG 5 WAS JUST SHIFTED LEFT 31 BIT POSITIONS. 00022800
229 * 00022900

230 okl sk ek s i Rk R 3k Rk o NN R R RO R R RORAOR MK R KRR KA RRRFRRERERXXRXRxRxFRRkRxEKLX 00023000

231 x %* 00023100

232 * ACCORDING TO MY CALCULATIONS THE REGISTER CONTENTS SHOULD BE * 00023200

233 % * 00023300

234 * * 00023400

235 % REG 2=00000010 * 00023500

236 * REG 3=00000020 * 00023600

237 * REG 4=G0C000G1 * 00023700

238 * REG 5=80000CCO * 00023800

239 % REG 6=00000000 * 00023900

240 * REG 7=00000001 * 00024000

241 %  LETS GET A DUMP AND LOOK AND SEE IF WE'RE RIGHT.eesses * 00024100

242 * PLEASE TURN THE PAGE AND LOOK AT THE DUMP. THEN ON TO * 00024200

243 * THE QUESTION ON THE FOLLOWING PAGEssssss * 00024300

244 * * 00024400

245 * * 00024500

246 e 3k ek A sk 3o 3l i R 3R 3k K k3 etk o 3 i sk Rk kR e sk R o o ok Kk ok 3l s e sk et i sfe o ko R R Rk ok ok ok ok skokokskokkoksk k% k 00024600
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F.P. REGS.

REGS 0-7
REGS 8-15

000000
000020
000040
000060

063820
063840
063860
063880
0638A0
0638C0
0638E0
063900
063920
063940
063960
063980
0639 A0
0639C0
0639E0
063A00
063A20
063A40

064000

00.00000C C0000000

R2
00000050 0006E7F8 0000001C 0000CO020
€F063822 C0000000 O0006E7BO OO06ETFS

00000000
FF150003
40001598
00040000

058058F0
802D4165
92FF8046
00000203
41F08086
00000000
80E05B20
0000D20C
80D280C0O
06109258
812F0610
00C14420
0C134450
07030101
81D60704
415081E6
8206820E
00200A0D

000C0000

0000020C
4F 063850
0C000000
00000366

82260201
000047FC
47F 08048
805B805A
00000000
00000000
68202020
80D280C0
DECC80D2
100CC000
92581000
816C4780
818847F0
09080409
02050809
47FC81FA
47408216
47F09084

00000000

FOFOF 2C0
FF150008
400016C0
000400C0

FO000800E
8C2C0000
00CCD200
00004 7FO
F3338082
00000000
68202021
DEOC80D2
80F6C000
47FC8134
00004110
8172477C
8192436¢C
03000A09
00010306
C7(906C8
01040607
000&3DCE

00000000

00.0CCCCC Co0000CC

R3

5006EDSO
BF063860
0C002120
CCC0030A

47F 08010
00000001
80528046
8C76F1F2
8€720000
0CCCCOo00
4B82020C3
80CDO0OCO
924C80CO
00002567
00FF4410
81765500
818CFLF2
08070605
FFFEFDFC
CSC30104
00010305
DCC447F0

occcecoo

00.000000 00000000

00.00000C 000000CO

R»g RS Ré R7
00000001 00000000 00000000 00000001
60063222 0006E7TBO 00002170 000€2DOE

00063820
0000FFOO0
588F62C0
00000000

C7FES820
89200004
47F08054
F3C40000
4TFOB0AE
F27480 A6
5749297C
925C80C0
4110800C
5C000000
215447F0
8170C100
F3F4F500
04030201
FBFAF9F8
0301001C
05000502
S0ECDOOC

€C000000

00002A18
00000000
00071248
0000CA68

802A1832
8C€600020
00000000
00000000
FEF3F2F1
8092F377
00000000
4TFOROFC
D20C80C2
001€D20C
81549200
4150008C
0000DC09
00000000
FTF6F5F4
£0000000
00580000
05C004F0

00004000

01040080
FF470130
00040000
00040000

4840802C
89303004
47FC8060
F2338072
€C4000000
80GE80A6
00000000
00091775
80COLFOC
800280C0
81581F00
00004130
819E8 1A8
0Co681CO
00000009
00000000
4130820¢€
07004110

9400025D

8003AFFE
80012938
000002C0
0000022¢

17554350
8B50001F
F1000000
80£C0000
00000000
000047F0
00000000
4C00D20C
80D2812A
CFOC80QD2
c0004120
00044150
4TFO81BR4
81CA4TFO
81E681F0
ocoocCCo7
00004110
co100511

00790000
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LOC O0BJECT CODE ADDR1 ADDR2 STMT

249

251
252

254
255
256
257
258
259
260
261
2¢€2
263
264
265
266
267

SOURCE STATEMENT FO8APRTO

ook o sl e sl ok oK o R o 3 HOR st el e R Rl R sl R R o R R SRl e sl e e oot sl R ek
* *
* HOW ABOUT THAT ALL OUR ANSWERS WERE RIGHT EXCEPT THE ONE FOR REG *
* 5. I MUST HAVE MISCALCULATED THE 'SLA' OPERATION. THE DUMP TELLS *
* ME THAT REGISTER 5 IS EMPTY AND THAT THERE'S AN INTERRUPTION *
* CODE OF 08 IN THE PROGRAM OLD P.S.W. *
* - *
* *
*$555665555555555955555959% QUESTION 1.1 5558555 5555555353355355555555555%%
*$ $
*$ TELL ME WHY WE GOT THE PREVIOUS RESULTS???? $
*$ i $
*$ $
*$ $
*$ $
*$ $
x4 $
*$ $

$

5555555855555 555558555355555555555855555555555555555555555555555558¢%6

PAGE 9

9/16/70

00024900
00025000
00025100
00025200
00025300
00025400
00025500
00025600
C0025700
06025800
00025900
00026000
00026100
00026200
00026300
00026400
00026500
00026600
00026700




9l

PAGE 10

LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOBAPRTO 9/16/70
269 #k=================z=z====== ANSWER 1l,] ==========z======z========z===z======= (026900
270 *= = 00027000
271 *= LET'S LOOK AT THE INTERRUPTION CODE 0OF 08 +IRST. = 00027100
272 *= = 00027200
273 %= I THINK ITS SAFE TO SAY YOU FOUND THAT IT WAS CAUSED BY A FIXED = 00027300
274 *= POINT OVERFLOW.THE INSTRUCTION POINTED TO BY THE PROGRAM OLD PSW = 00027400
275 *= WAS THE SLA 5,31 = 00027500
276 *= = 00027600
277 *= REGISTER 5 ALSO WOUND UP EMPTY SO WHY DON'T WE LOOK AT WHAT TOOK = 00027700
278 *= PLACE DEEP WITHIN THE SYSTEM/360 WHEN WE ISSUED THE SHIFT LEFT = 00027800
279 *= ALGEBRAIC. = 00027900
280 *= = 00028000
281 *= WHEN ORIGINALLY LOADED REG 5 LOOKED LIKE THIS: = 00028100
282 *= 00000001 SO FAR SO 6G0OD. = 00028200
283 *= = 00028300
284 *= EXPANDED IT LCOKED LIKE THIS: = 00028400
285 %= UC€00000000000CC0O0C0OC00000000000L = 00028500
286 *¥*= AFTER 15 SHIFTS: < = 00028600
287 *= 00000000060000000100C000000CO0000 = 00028700
288 *= AFTER 30 SHIFTS: < = 00028800
289 *= 0100000000000C000000000000C00000 = 00028900
290 *= = 00029000
291 *= LO AND BEHOLD, ONE MORE SHIFT TAKES THE BIT OUT OF THE 1 POSITION = 00029100
292 *= AND THINGS BEGIN TO HAPPEN OR NOT HAPPEN AS THE CASE MAY BE. = 00029200
293 *= = 00029300
294 *= = 00029400
295 *= AFTER 31 SHIFTS: = 00029500
296 *= 0000000000000CG000000000000G00000 = 00029600
297 *= BIT BUCKET=1 REG 5 IS NOW EMPTY= 00029700
298 *= = 00029800
299 *= SINCE THIS WAS AN ALGEBRAIC SHIFT WE COULDN'T SHIFT INTO THE = 00029900
300 *= SIGN POSITION AND THE BIT WAS LOST FOREVER«esesse = 00030000
301 *= = 00030100
302 *= IF WE LOOK AT THE 360 PRINCIPLES OF OPERATION MANUAL WE CAN SEE = 00030200
303 *= THAT A FIXED POINT OVERFLOW OCCURS WHEN THE VALUE OF THE BIT = 00030300
304 *= SHIFTED OUT OF THE *ONE' POSITION DIFFERS FROM THE VALUE OF = 00030400
305 *= THE "SIGN' POSITION.IN OUR CASE THE 'ONE' POSITION CONTAINED = 00030500
306 *= A VALUE OF ONE AND THE *SIGN' POSITION CONTAINED A VALUE OF = 00030600
307 *= ZERO.HENCE THE FIXED POINT OVERFLOW. = 00030700
308 *= = 00030800

309 %k=z============z=======S==== =T =S=SS===S==ST=S==S=====Zz==============z=z========= (00030900




LOC OBJECT CODE ADDR1 ADDR2 STMT

312
313
314
315
316
317
318
319
320
321

323
324
325
326
327
328
329
330
331
332
233
334
335
336

L

338
339
340

342
343

345

SOURCE STATEMENT FOBAPRTO

sk ROk OO . MURE USES OF SHIFT INSTRUCTIONS #okdsokssorsons fok sor stk
s P
E3 *
X *
* C ONE NTHER COMMON USE OF THE FAMILY OF SHIFT INSTRUCTIONS IS *
* THE MULTIPLICATION AND DIVISION QOF REGISTER CONTENTS. *
x* *
* LET'S SEE HOW THIS MAY BE ACCOMPLISHED....SUPPOSE WE HAVE =
* AN 9 BIT REGISTER(FOR EXAMPLE PURPUSES ONLY). LETS PUT A *
* 1 BIT IN THE LOW GRDER POSITIUN: *
* THE REGISTER NOW CONTAINS: 000000001 ===== | *
* . *
% TOTAL | SUPPOSE WE WERE TO SHIFT THIS REGISTER LEFT 2 PUSITIONS  *
% OF |  THE REGISTER WOULD THEN CONTAIN: 000000100 ===== 4 *
* 3 POS. | *
*SHIFTEDC  THEREFORE INORDER TO MULTIPLY THE CONTENTS OF THE REGISTER*
* MULT. |  BY 2 WE SHOULD SHIFT THE REG LEFT 1 POSITION. *
* ORIG. | THE REGISTER WOULD THEN CONTAIN:000001000==== 8 *
#*NUMB. X 8+___ *
* X
* IT SHOULD NOW BE QUITE OBVIOUS THAT IN ORDER TO DIVIDE THE
* CONTENTS OF A REGISTER WE MERELY FOLLOW A REVERSE *
* PROCESS. WE SHOULD THEN SHIFT THE REGISTER RIGHT. *
* LETS ATTEMPT TO DIVIDE THE 8 IN OUR HYPOTHETICAL *
* REGISTER BY 8. I THINK WE BETTER SHIFT RIGHT 3 PLACES... %
* THE REGISTER NOW CONTAINS: 00000C001 *
* *
* *
* IF YOU HAVE QUESTIONS SEE YOUR INSTRUCTOR *
* IF NOT TURN THE PAGE TO THE MOVE INST. %
* *
sk s ko sk e e st stk s e e ok i ok ol o oKl o R o o R o o o o s i ok o K i i 3 R R e 3 3 o o oK R SRR SRR
*LET'S GO ON TO THE NEXT SUBJECT:THE MOVE INSTRUCTIONS *

PAGE 11

9/16/70

00031200
00031300
00031400
00031500
00031600
00031700
00031800
00031900
00032000
00032100
00032200
00032300
00032400
00032500
00032600
00032700
00032800
00032900
00033000
00033100
00033200
00033300
00033400
00033500
00033600
00033700
00033800
00033900
00034000
00034100
00034200
00034300

00034500




13

Loc

000040
000044

000048

000049
00004A
000050
000054

000055
000056

OBJECT CODE ADDR1 ADDR2

92FF 8G46 00048
4TF0 8048 C004A

00

00
D200 8052 8046 00054 00C48
4TF0 8054 C0056
00

00
00C0

STMT

347
348
349

351
352
353
354
355
356

358
359
360
361
362
363
364
365
366
361
368
369
370
371
372
373

374
375
376
377
378
379
38C

381
382
383
384
385
386
337
388

SOURCE STATEMENT FO8APRTO
* 1170070777770 7177717 *
* /MOVE INSTRUCTIONS/ *
* 1111117777770 177777 *

e 3 3 3 e o el o o e e s i i e e e 3§ i sfe e o o i s e e i e o ok 3k e e R e sk e e e 3 8 i e 3k 3k i ok S X Sk ok e g e Rk sk ek R ek
* *
* THE MOVE INSTRUCTIONS WE'LL LOOK AT ARE: *
* 0 MVI MOVE IMMEDIATE *
* 0 MVC MOVE CHARACTER *
* *
* LET®*S LOOK AT WHAT A MVI WILL DO FOR US: *
* x*
MVI SWITCHyX'"FF' PLACE X*'FF' IN STORAGE LOCATION *SWITCH®* *
* *
BC 15,MOVE BRANCH AROUND CONSTANTS. *
* *
SWITCH  OC X100" *
* : ]
3 350 ok 3 ok 3 3k kK SR 3O3R R 3R 3N R 33k O e 3R SRR 3R R OROK 3R 3R 3R R ROR R N3R5 A 3Rk Roi RSk R R ROR Kok
* 3
* LOCATION 'SWITCH®' SHOULD NOW CONTAIN FF, *
* *
* LET'S NOW TAKE THE FF AT LGCATION *SWITCH' AND MOVE IT IN *
* STORAGE TO LOCATION *READ'. *
* *
Sk ke e s e s o sk oo oo o 3 a3 3 33 36 o ol R R Sl skl o ok ok sk el kR AR S Rk e o e ROR R ROR oK 3K SR SRR ek
s
MOVE MVC READySWITCH BOTH 'READ' AND *SWITCH' SHGULD CONTAIN *
% FF. #
* *
BC 15,DUMP BRANCH AROUND CONSTANT. *
* *
READ CC X'00* *
* %*
DuMP oC H'Co! *
* *
* #*
* THE FOLLOWING DUMP HAS BOTH 'READ' AND 'SWITCH' CIRCLED.. ... *
*® *
* *
% *
s 3 ek sk o s sk e s et ol i s 33l 33 s sk R I o R R STk i skl ol R o R Rk S sl K o 3 Kl R 3 % R 0O K e sk ok

PAGE 12
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00034700
00034800
00034900

00035100
00035200
00035300
00035400
00035500
00035600

000357C0

00035800
00C35900
00036000
00036100
00036200
00036300
00036400
00036500
00036600
00036700
00036800
000369C0
00037000
00037100
00037200
00037300

00037400
00037500
00037600
00037700
G0037800
000379C0O
00038000

cu038100
006038200
00038300
00038400
00038500
00038600
000387G0
00038800
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F.P. REGS.
REGS 0-7
REGS 8-15

000000
000020
000040
000060

063820
063840
063860
063880
0638A0
0638C0
0638EO0
063900
063920
063940
063960
063980
0639A0
0639CO0
0639E0Q
063A00
063A20
063A40

€64000

00.00000C cccccoac

00000050 0006E7F8 €C00COO1C 00000020
6F063822 C0000000 O006ETBO OOO6ETF8

0€000000
FF150003
40027000
00040000

058058F0
80204165
Q2FF8046
0000D203
471F08C86
00000000
80E05B20
0000D20C
80D280C0
061C9258
812F061C
00C14420
00134450
07030101
81D60704
415081E6
8206820E
00200A0D

00000000

0000020C FOFOF2CO
BF063860 FF150001
50CC0000 40001590
000003€6 0CC4C0CO

al
8226D201, FCCCEOQE
000047F 0 2Q2C0000
47F080484::b002co
805B805A 0047FO0
00000000 F3338082
0000000C C€0CO0QCO
6B202020 6B202021
80D280C0O DECC8CD2
DEOC80D2 80F€0000
10000000 47F08134
925B1000 00004110
816C4780 81724770
818847FC 81924360
09080409 03000A0S9
02050809 00010306
4TFO081FA 07090€08
47408216 01040607
47F09084 00063DOE

0oQcccoc cccoococ

00.0CCCCC 0C000000CC

5CC6ED90
TF063878
00002120
0C00030A

47FC8010
0C000001
80528046
8CT6F1F2
8C720000
00000000
48202003
8CCDO0OOO
924(C80CO
006002567
00FF4410
81769500
818CF1F2
€8070605
FFFEFDFC
CSC30104
000103¢C5
D00447FO

CCCC0000

00.000000 00000000

00.000000 0000COOCC

00000001 00000000 00000000 00000001
60063A22 0006E7BO 00002170 00063COE

00063820 00002A18
CCOOFFO0 00000000
588E09C0O 00071248
0C000000 0000CA68

07FE5820§802A1832
892000040:%600020
4TF08054 00000
F3C40000 000000
4T7F080AE FB8F3F2F1
F27480A6 8092F377
5749297C 00000000
©25CR0CO 47F080FC
411080DC D20C8002
5C000000 001CD20C
81544 7F0 815A9200
817CC100 4150008C
F3F4F500 0000DCOS
04030201 00000000
FBFAF9F8 FTF6F5F4
0301001C 00000000
€5000502 005B0000
90ECDOOC 05C004FO0

00000000 00004000

01040080
FF040234
00040000
00040000

4840802C
89303004
47F08060
F2338072
C4000000
809E80A6
00000000
00091775
80CODFOC
80D280CO
81581F00
00004130
819EB1AS8
DCO681CO
0000DDOS
00000000
41308206
07004110

9400025C

8003 AFFE
9001820A
000002CO
0000022¢

17554350
8B50001F
F1000000
806C0000
00000000
000047F0
00000000
4C00020C
80D2812A
DFOC80D2
00004120
00044150
47F0O81B4
81CA4TFO
81E681F0
0oooLbCo7
00004110
C0100511

00790000

¥eee0e00e002ccccecccccsccsccccnnse
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174

LOC O0OBJECT CODE ADDR1 ADDR2

000058 47F0 8G60 0CGC62

00C005C F1

000050 00600050

STMT

390
391

392

393
394
395
396
397

399

401

403

405
406
407
408
409
410
411
412
413
414
415

PAGE 13

SOURCE STATEMENT . FO8APRTO 9/716/70
*$$56555¢5599555555555955588 QUESTION 1.2 $5535555895555555$555555588888 00035000
*$ . $ 00039100
*$ $ 00039200
*$ $ 00039300
*$ GIVEN THE FOLLOWING: $ 000394C0°
3 $ 00039500
8C 15,MVC BRANCH ARCUND CONSTANTS $ 00039600

*$ $ 00039700
A DC cr1e ‘ $ 00039900
*$ $ 00040100
B GC X* C000C000" : $ 00040300
*$ $ 00040500
*$ WRITE THE MVC INSTRUCTION THAT WILL FILL LOCATION *B' WITH 1°'S $ 000406C0
*$ FROM LOCATION *A', $ 00040700
*$ $ 00040800
5555555555055 55555555555555555955955595555555955535555555555555585588% 00040900
*$ $ 00041000
*$ $ 00041100
% $ 00041200
*$ $ 00041300
*$ $ 00041400
5555599555555 55559959555555555535555559555555555555555555555958585%888 00041500
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LGC O0BJECT CODE ADDK1 ADDR2

000061 0OC
000062 D203 805b 805A Q005D 00G5C
000068 0C00

STMT

418
419
420
421

423
424
425
426
427
428
429

431

SOURCE STATEMENT FOBAPRTO
¥============================ ANSWER ],2 ==============================
k= =
%= THE ANSWER COULD RESEMBLE THE FOLLOWING MVC =
MVC MvC ByA OR POSSIBLYsessssMVC B(4)4A

DC H*CO*

= LET'S LOOK AT A DUMP ON THE FULLOWING PAGE WHICH HAS THE FOUR
= BYTES AT 'B' CIRCLED...

¥eseoeseesssecscssesseesON TO PACK AND UNPACKessesoesosessssosossescesse¥

PAGE 14

9/16/70

0004180¢C
00041900
00042000
00042100

00042300
00042400
00042500
00042600
00042700
00042800
00042900

00043100




F.P. REG
REGS 0-7
REGS 8-1

000000
000020
000040
000060

063820
063840
063860
063880
0638A0
0638C0
0638E0
063900
063920
063940
063960
063980
0639A0
0639C0
0639E0
063A00
063A20
063 A40

N 064000

S.

00000050 0006ET7F8 00000010 00000020
5 6F063822 CCCOCCCC O006E7BO O0O06ETF8

00000000
FF150003
40001598
00040000

058058F0
80204165
92FF8046
ol Yoo00203
4 1F08086
0000000
80E05B20
0000D20C
80D280C0
06109258
812F0610
00C14420
00134450
07030101
81D60704
415081E6
8206820E
00200A0D

0000C000

00. 000000 C0000000

0000020C
TF0€3878
5000000C
00000366

8226D201
000C47FQ
4TFC8C48
805B8805A
00000000
00000000
68202020
80D0280C0O
DEOC80D2
10000000
92581000
816C4780
818847F0
09080409
020508C9
4TFO81FA
47408216
47FC9084

00000000

FOFCF2CO
FF15C001
400016CO
00040000

FO00800E
802C0000
FFO0OD200
00CC47FO
F3338082
00000CCC
68202021
DEOC80OD2
80F60CCO
47FC8134
00004110
81724770
81924360
03000A09
C0C103C6
c7C906C8
0104C€07
00062DCE

00000000

00.CCCCCC cooo0cCcC

5006ED90
TFC6388A
00002120
CGCCO30A

47TFC8C10
0C000001
80528046
8076F1F2
8C720000
cC000000
48202003
80CD0O000
924080C0
0C002567
O0CFF4410
€17695C0
818CF1F2
08070605
FFFEFDFC
CSC30104
0€010305
DCC447FO

0CC00000

00.000000 00000000

00.C0O0GCCC 0Qocoo0cCo

00000001 00000000 000Q0000 00000001
60063A22 0C06ETBO 00002170 00062DOE

00063820
0000FFO00
588CB5CO
00000000

07FE5820
89200004
47F 08054
F3C40000
4TFOSOAE
F27480A6
5749297C
§25€80CO
4110800C
5C000000
81544 7F0
817CC100
F3F4F500
04030201
FBFAFOF8
0301001C
05000502
9Q0ECDOOC

€0000000

00002A18
00000000
00071248
0000CA68

802A1832
8C600020
FFO000000
00000000
FRF3F2F1
8092F277
00000000
4T7FO80FC
D20C80D2
0oLcb20C
815A2200
4150008C
0000CCO9
00000000
FTF6F5F4
00000000
00580000
05C004F0

00004000
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00004130 00044150
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LocC

00006A
00006E

000072
000074

000078

00007E

OBJECT CODE ADDR1 ADDRZ2

4T7F0 8076 00078
F1F2F3C4

0000
00000000

F233 8072 8C6C UCOT74 0006E

0000

STMT

435
436
437
438

441
442
443
444
445
446
447
448
449
450
451
452
453
454

455
456
457
458
459
460
461
462
463
464
465
466
467
468

SOURCE STATEMENT FO8APRTO
*
I111777070777 777777777777 777777 *
/PACK AND UNPACK INSTRUCTIONS/ *
L1000 0000700 0000000000000 7/7777 *

6 3 3 3

sk sl oK ok KRRk IOIDORoOIOR Rk P A C K AND U N P A C K kssrssgsmiorss
* *
* THE PACK AND UNPACK(UNPK) INSTRUCTIONS PROVIDE A MEANS OF CHANGING =
* THE FORMAT OF DATA WHILE IN STORAGE. *
* *
* *
* THE PACK INSTRUCTION CHANGES THE FORMAT OF THE SECOND UPERAND FROM *
* ZONED DECIMAL TO PACKED DECIMAL AND PLACES THE RESULT IN THE %
* FIRST OPERAND LOCATIONeesossvcssaoss e WATCHe oo esecsnnnsne *
* *

BC 154PACK ®
* *
LONE DC 2'1234"  FIRST I NEED SOMETHING TU PACK..I®'LL ASK THE =
* ASSEMBLER TO BUILD A ZONED DECIMAL NUMBER. *
PACT DC Frcor *
* *
PACK PACK PACT(4),ZONE(4) =
* *

DC H*CO! *
*LOCATION *PACT' SHOULD NOW CONTAIN THE PACKED DECIMAL EQUIVALENT OF =
* F1F2F3C4. *
* *
* LET'S GO INTO STORAGE AND TAKE A LOOK .... *
* ON THE FOLLOWING DUMP LOCATION *ZONE' AND *PACT®' ARE BOTH CIRCLED.
* THEN ITS ON TO THE UNPACK..ees. *
x® *®

e 33 3 i i sk sk sf skooR kR Sk 3R SRR SRl e ol 3ol 3R R AR SR 3RO S0 3K i NI 3R R R SR RN 3R 3k iR e R R RO R R R AR K
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06043500
00043600
00043700
00043800

00044100
00044200
00044300
06044400
00044500
00044600
00C44700
00044800
00044900
00045000
00045100
00045200
0004530C
00045400

00045500
00045600
0C04570C
00045800,
00C45900
0C046000
000461C0
00046200
060046300
00046400
000465G0
00046600
000467GC
00046800




| A

N
&

F.P. REGS.
REGS 0-7
REGS 8-15

000000
000020
000040
000060

063820
063840
063860
063880
0638A0
0638C0
0638E0
C63900
063920
063940
063960
063980
0639 A0
0639CO
0639E0
063A00
063A20
063A40

064000

00.00000C cccccooc

00000050 0C06ET7F8 00OCCC1C C0000020
6F063822 00000000 0CC6ETBO COOGETFS8

00000000
FF150003
40001598
00040000

058058F0
802D416°¢
92FF8046
F100D203
47F08C86
00000000
80E058B20
0000D020C
800280C0O
06109258
812F0€10
00C14420
00134450
07030101
81060704
415081E6
8206820E
00200A0D

00000000

0000020C
TF06388A
occcoooc
000003¢€6

82260201
000047FQ
47FC8048
805B805A
00000000
0coo0000C
68202020
80D280CO
DEOC80D2
100C0000
92581000
816C478C
818847F0
09080409
02050809
4T7FO81FA
47408216
47F0S084

00000000

FOFCF2CO
FF150001
4000167C
C0C40000

FOCOEQ0E
802C0C00
FFQOD200
000047F 0
F3338082
000000C0
6B202C21
DECC80D2
80F6000C
4TF08134
00004110
81724770
8152436C
03C00AO09
00010306
07C90608
01040607
0CC63DOE

oocoocco

C0.CGCCCCO 000000COCC

00.0C000C 00000000

00.000000 00000000

00000001 00000000 00000000 00000001
60063422 0006ETBO 00002170 00062DCE

5006ED90 0C063820 00002A18 01040080 8003AFFE
7F0638A0 0000FF00 00200000 FF040134 BOO17F60
00002120 588B4DCO 00071248 00040000 000002C0
0C00030A 00000000 0000CA68 00040000 00000226
47FC8010 07FE5820PR02A1832 4840802C 17554350
0CCC0001 8920000488C600020 89303004 8B50001F
8C528C46 47FQROS4TEFQ0000C 47F08060 F1F1F1F1
ecT4F1F 2 ZonNEF3C4000040001234C]F2338072 806C0000
80720000 47F080AE FBF3F2F1 C4000000 00000000
0C000000 F27480A6 8092F377 809E80A6 000047F0
4B2C2003 5749297C 00000000 00000000 00000000
8CCDCO0O 925C80C0 4TFO8OFC 00091775 4C00D20C
924(80C0 411080DC D20C80D2 80CODFOC 80D2812A
00002567 5C0C0000 001CD20C 80D280CO DFOC80D2
0CFF4410 815447TF0 815A9200 81581F00 00004120
81769500 817CC100 415000RC 00004130 00044150
818CF1F2 F3F4F500 0000DC09 819E81A8 47FO81B4
08070605 04030201 00000000 DCO681CO 81CA4TFO
FEFEFDFC FBFAF9F8 F7F6F5F4 0000DD09 81E681F0
05030104 0301001C 00000000 00000000 00000DO7
00010305 05000502 005RB0000 41308206 00004110
DCC44TFO SOECDOOC 05C004F0 07004110 €0100511
€CC00000 00000000 00004000 9400025C 00790000
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LOC O0OBJECT CODE ADDR1 ADDR2

000080 47F0 8086 00G88

€00084 00000000
000088 F333 8082 8072 00084 CCO74

& 00008E 02000

STMT

471

473
474

476
477

479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500

SOURCE STATEMENT FOBAPR70
Jeokodok Bop ok kR BRIk (N P A C K R ok koo H0iofosk 3 sl ook sk sk ik 0K 8RRk 0k kR ok
k3 *
%  THE UNPK INSTRUCTION CHANGES THE FORMAT OF THE DATA AT THE SECOND *
* OPERAND LOCATION FROM PACKED DECIMAL TO ZINED DECIMAL AND PLACES*
* THE RESULT IN THE FIRST OPERAND LOCATICN:e cecocesasaanocens ®
* *
% NOW WETLL SEE WHAT THE UNPK INSTRUCTIUN WILL DO TO THE DATA WE JUST %
% PACKED INTO LOCATION 'PACT'...LET'S UNPACK THE DATA AT *PACT' INTO *
% A LOCATION CALLED "UNPACT'...AND HERE WE GUseoveoonnas *
sk *
* IT MIGHT BE A WEE BIT CONFUSING BUT YOU CAN MAKE IT. *
s *
* *

BC 15,UNPAK BRANCH AROUND CONSTANTS *
* *
e s s sk e s ok s ok i o sl ok e s ok e 3 96 S ol et o i e o s s o ol o 3 R o S R 3k sk iR St R ORISR SRR R K
UNPACT  DC FroQ" *
* *
UNPAK UNPK UNPACT(4),PACT(4) LOCATION 'UNPACT' SHOULD NOW CUNTAIN *
* THE ZONED DECIMAL EQUIVALENT OF 1234C *

DC H'00' THIS CAUSES A DUMP. *
* *
* *
% LET'S TAKE ANOTHER CORE DUMP AND CHECK IT UUT.!UNPACT' IS CIRCLED. *
* *
®TUNPACT' SHOULD =F1F2F3C4 AND IT DOESecacsoss *
b3 *
* *
* *
5

e s S e ek sk ook ok e e e 3 3k o e 3 e 3R e e e s ot e afe e 3l ol o 350 Rk 3 3 e iR e R 3k e sie sk ok R ok R SR R R R SRR R R OR R OR R RO
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00047100
00047200
00047300
00047400
00047500
00047600
0004770C
00047800
00047900
00048000
00048100
00048200
00048300
00048400
00048500
00048600
00048700
00048800
00048900
00049000
00049100
00049200
00049300
00049400
00049500
00049600
00049700
00049800
00049900
00050000




F.P. REGS. 00.000000 00000000 00.0CCCCC 000000CO 00.000000 00000000 00.00000C 00000000

REGS 0-7 00000050 COO6ETF8 00000010 00000020 00000001 00000000 00000000 00000001

REGS 8-15 €F063822 C0000000 0006E7BO O006ETFS 6006322 0006 ETBO 00002170 00063DOE

000000 00000000 0000020C FOFCF2C0 5006ED90 00063820 00002A18 01040080 8003AFFE *eueeoeee002cececcccsascacocassssk
000020 FF150003 7F0638A0 FF150001 7F0638B0 0000FF00 00000000 FF470130 80012938 *ueseesesvascacccscscsaccacssaces¥
000040 40001598 50000000 400016CC 00002120 588A12C0 00071248 00040000 000002C0 ¥ seveoees ceoesesccacccccscancenes¥
000060 0004000C 00000366 00C40000 CCCCO30A C0000000 0000CA68 00040000 0000022€ *euesoosooccsosceacsscsscsscasesesk
063820 058058F0382260201 FOO0800E 47F08010 07FE5820 802A1832 4840802C 17554350 *.400eeKelooaeOeovooccooce soeoeek
063840 802D4165p00CC4TFC 8C2C0000 00000001 89200004 8C600020 89303004 8B50001F *eeeeeeeOceeccosssocccanccaccseseo¥
063860 92FF8046847F 08048 FFCOD2CO 8C528046 47F08C54 FFO00000 47F08060 FLFLFIFl *eveeeOeoeeKeooooaCooooaaeOoallllx
063880 F100D203-805B805A 000047F0 BOT6F1F2 F3C40000 0001234C F2338072 806C0000 *leKeeeeoooseO0eel23Deeeseeececceak
0638A0 47F08086UF1F2F3C4)F 3338082 8C720000 4TFOB80AE F8F3F2F1 C4000000 00000000 %.044123D3ceeccecee0ee8321D00cccsd
0638C0 00000000 00000000 00000000 CCCCOOQ0 F27480A6 8092F377 B09EB0AE O0004TFO *eeeoeeececososcoelosassdenncneesl
0638E0 80E05B20 6B202020 6B 202021 4B202003 5749297C 00000000 00000000 00000000 *eueeeeooscsascsoscssscssosccsassaaas¥
063900 0000D20C 80D280CC DEGCC80OD2 80CDO0OOO 925C80C0 47FOB0FC 00091775 4C0O0D20C *¢eKoeKeoeooKeoeoooooaOaooaonaoKoX
063920 80D0280C0O DEOC80D2 80F60C00 924C80CO 411080DC D20C80D2 80COLCFOC 80D2812A *eKuseeseKebose ooeoeeKeoKaoaaoaKaok
063940 06109258 1000000C 47FC8134 00002567 5C000000 001CD20C 800280C0 CFOCBOD2 *.ueesseeeDecococcccccaakKeakaaooasKE
063960 812F0610 92581000 00004110 OCFF4410 815447F0 815A9200 81581F0C 00004120 ¥eeeeessoccscscsscessloccccococnasck
063980 00C14420 816C4T780 81724770 €1769500 8170C100 415000BC 00004130 00044150 *uAeeeeocoscccosocchoccccccncoceaX
0639A0 00134450 818847TF0 81924360 818CF1F2 tF3F4F500 0000CCO09 8L9E81A8 4TFO081B4 *eeseeeeOoeoeeel?2245ceeancaceealeok
0639C0O 07030101 09080409 03C00A0S 08070605 04030201 00000000 DCO681CO BLCA4TFO *eeeoeooooososccccsccccccsacasseal¥
0639E0 81060704 0205C8C9 00010306 FFFEFDFC FBFAFQFR F7FA6F5F4 0000CLO9 81E681F0 *e0eeesecccoccoseeeaIBTE5b0aaealeO¥
063A00 415081E6 47F081FA 07(9C6C8 (9030104 03010C1C COC00000 00000000 OOOOLLO7 *eueeWeOosaossoccesccsccccsoaccaces
063A20 8206820E 47408216 01040607 0C010305 05000502 005B0000 41308206 00004110 *ueeees eceessccscscscsassccccccee¥
063A40 0C200A0D 47F09084 00063DCE DCC44TFO 90ECDOOC 05C004F0 07004110 COL100511 *eeeeeOeeoaceaseOececcceConnnanadk

8 064000 00000000 00000000 00C00000 0CCCO00O0 0C0CO0000 00004000 9400025C 00790000 HFeeeovoosooscscccscacsces esnsssscadc¥




000090 47F0 80AE

000094 F8F3F2F1C4

000099 00000000060000
0000A0 00000600000060000

0000A8 0000000000000000

/4

LOC O0OBJECT CODE ADDR1 ADDR2

000BO

STMT

502
503
504
505
506
507
508
509

511

513
514
515

519

521

523
524
525
526
527
528
529
530
531
532
533

SOURCE STATEMENT FO8APRTO
*¥$$$55555555555556865% QUESTION 1.3 $55555555555555535555555555555555%%
*$ $
*$ $
*$ NOW ONE FOR YOUsesooos $
*$ $
*$ GIVEN THE FOLLOWING: $

BC 15,0017 BRANCHES AROUND THE CONSTANTS. $
*$ $
cc DC 1v83214" THIS GIVES US THE ZONED DEC IMAL $
*$ EQUIVALENT OF 83214.... $
*$ $
*$ $
DD DC D'00" $
*$ $
EE DC b*Go? $
*$ $
*$ WRITE THE SEQUENCE OF INSTRUCTIONS THAT WILL PLACE 'CC*' IN 'EE"' $
*$ PACKED DECIMAL,THEN UNPACK 'EE' INTO LOCATION 'DD'... $
*$ $
5555555555555 55555555%% PLACE ANSWER HERE $5555555553855555555535558%8
*$ $
*$ $
*$ $
*$ $
*$ $
5555555555555 855555555555555550FES555585568 5555555535585 55555555885%%
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00050200
00050300
00050400
00050500
00050600
00050700
00050800
00050900

00051100

06051300
00051400
00051500

006051700

00051900

00052100

0C052300
00052400
00052500
000526C0
00052700
00052800
00052900
00053000
00053100
00053200
00053300




PAGE 18

LOC OBJECT CODE ADDR1 ADDRZ STMT SOURCE STATEMENT FOB8APRTO S/16/70
536 *====================z======== ANSWER 1.3 ================z============== Q0053600

537 *= = 00053700

538 *= = 00053800

539 *= HERE'S ONE POSSIBLE SOLUTION.eceeoososonse = 00053900

540 *= = 00054000

541 *= = 00054100

0000B0 F274 8GA6 8C92 0GOA8 00094 542 DOIT PACK EE(8),CC(5) THIS WILL PUT PACKED DECIMAL IN LOCATION = 00054200
543 *= "EE' eennnsn = 00054300

544 *= = 00054400

0000B6 F377 809E 8CA6 000AO 000AS8 545 UNPK DD(8),EE(8) THIS WILL UNPACK *EE' INTO LOCATION *DD'. = 00054500
546 *= = 00054600

547 *= = 00054700

0000BC 0000 548 bC H'O0O! THIS WILL GIVE US A DUMP TO GAZE UPON = 00054800
549 *= = 00054900

550 *= LET*S LOOK AT LOCATIONS 'DD'AND 'EE' ON THE NEXT PAGE.. = 00055000

551 *= = 00055100

552 *= = 00055200

553 ¥(==========S==-==SSSTSSSSSSTS=S=S =SS SIS S==S=============xs====z=============== (0055300

555 FkFxEk%kkk*k%%k%k% ON TO THE BIGGER AND BEVTER EDIT INSTRUCTIONS *&x%*xk%x¥*% (00055500




F.P. REGS. 00.00000C ccCcCcCOCC CC.CCCCCC 00000000 00.0C0000 00000000 00.000000 00000000

REGS 0-7 00000050 0006ET7F8 C000001C 00000020 00000001 00000000 00000000 00000001

REGS 8-15 €F063822 C0000000 OCOGETBC COOGLETFS 60063A22 0006E7BO 00002170 00062CCE

000000 00000000 0000020C FOFOF2CC 5006ED90 0C063820 00002A18 01040080 B8003AFFE *eeeeeees002cccccccscescaccscnnse®
000020 FF150003 7F0638B0 FF150001 7F0€é38DE CCOOFFO0 00000000 FF470230 80012938 *eeeceocoscscsscscsscsssccccscacanss¥
000040 40001598 0C00000C 40CCl67C 00002120 5888D7CC 00071248 00040000 000002C0 * ceeeeee sososecesPocecsccacancse¥
000060 00040000 0000C3¢6€6 COC4CCCC CCCOO30A 00000000 0000CA68 00040000 0000022€ *eeeoesseosssscsccsscsccsscsncssse
063820 058058F0 8226D201 FOOCRBOOE 47FC8010 O7FES5820 802A1832 4840802C 17554350 *e4e0eeKeOseoelOeoocccconcs cocsee¥
063840 80204165 000047F0 802C0000 CCCO0001 89200004 8C600020 89303004 8B50C0LF *eeeeeeeOeosecvcosscocncsccasacnsscX
063860 92FF8046 47FCB8048 FFOOD200C 8C528046 47F08054 FFO00000 47F08060 F1FIFLIF1l *eoeeeCosoeKeoooooOoovnaeoalaallll*
063880 F100D203 '805B805A 000047F0 8076F1F2 F3C40000 0001234C F2338072 806C0000 *1leKesseoooeeCeel23Dsecceeaencanaa¥

0638A0 00 47F08086 F1lF2F3C4 F3338082 8C720000 £ 47F080AE F8F3F2F1 C4000000 00000000 *¢0¢e123D3cccceeealee8321Ducencac®

0638C0 W FOFOFOF8 F3F2F1C4 [CCCCOCCO CCB3214C | F27480A6 B092F377 B09EB80A6 000047F0 *0008321D0cccccceslecccedeccccasasl¥

0638E0 80E05B20 6B202020 6B202021 4B202003 57492G7C 00000000 00000000 00000000 *eeeeececssecccscosscecssscascncsee™
063900 0000D20C 80D280C0O DECC80D2 80CDO0OO 925C80C0 47FO80FC 00091775 4COCL20C *eeKaeKeoseoKosasooooaloroaaoa oKX
063920 80D0280C0O DECC80OD2 80F6C000 924C80CO 411080DC D20C80D02 80CODFOC 80D2812A *iKeseosKebooeo soceoeKeoKaasooKs o*
063940 06109258 1000C000 47F08134 00002567 5C000000 001CD20C 80D280CO DFOCBOD2 *.eeeeeees0occecccscccakKaeKesosoK¥*
063960 812F0€1C $25B81000 00004110 OOFF4410 815447F0 815A9200 81581F00 00004120 *ceecevsoscocccccceelocccacaoaced¥
063980 00C14420 816C4780 8172477C €1769500 8170C100 415000BC 00004130 00044150 *.Aeeeeescacosccscchecescccncncsc¥
0639A0 00134450 818847F0 81924360 818CF1F2 F3F4F500 0000NCO9 819EB1A8 4TFO081B4 *eeeeeeeloveoeeal2345000acccaaalee®
0639C0 07030101 09080408 03000A0G C€070605 04030201 00000000 DCO681CO 81lCA4TFO *ieeeeeocccasscssscsosscssnsosaaseal¥
0639E0 81D60704 02C50809 00010306 FFFEFDFC FBFAFOF8 F7F6FS5F4 0000DD0S B8lE681F0 *eDeeeesoceascoseseasFE8T6540000aW.0%*
063A00 415081E€ 47FC81FA 07C90608 0S030104 0301001C 00000000 00000000 OOOODLO7 *eeeWeOcooesooconseoncsconcosscsnss¥
063A20 8206820E 474C8216 C104C607 00010305 C5000502 005B0000 41308206 00004110 *eueee csecccocsesscccccssccssscssss¥
063A40 00200A0D 47F0SC84 00063DCE DO0O0447FO 90ECDOOC 05C004F0 07004110 CO0100511 *eeeeeOcoacecoceDenccccelonacccask*

8 064000 00000000 00000000 CCCCOCOO 00000000 00000000 00004000 9400025C 00790000 *eeeosecocessenscssacses cvsosccnss¥




Loc

0000BE
0000C2
0000C3
00o00C8
8 0000C9
0000CC
0000CD

0000CF
000CD4
0000DC

0000E1
0CO00E2

0000E8

O0O0OEE

OBJECT CODE ADDR1 ADDR2

4TFO 8UEQ
58
2068202020
68

202021

48

2020

000E2

035749297C
000000000600CGG0
0000000600

00
D20C 80D2 80CU 000D4 000C2

DEOC 80D2 80CD 000D4 O0OCF

0000

STMT

557
558
559

561
562
563
564
565
566
567
568
569
570
571
572

574
575
576
577
578
579
580

582
583
584

586
587
588
589
590

591

598

599
600
601
602
603
€04
6C5

#* 3 3

3036 36 3F 36 3 3 3F b 3 3 36 3 3¢

p

¢ 3k 3 3¢ 3t 3 3¢

M
I

e 3 36 3 36 36 9 3t

3

E

E3

3t

3t

SOURCE STATEMENT FO8APRT70
(1717070070007 0777777077771777777
/EDITLEDIT AND MARK INSTRUCTIONS/
1110117700700 00777070077777777777

kK Nkxkkk T H E MAGNIFICENT E D I T kmckmekdekokckkkkkkkk
e e e e e e e e a TNSTRUCTION G o o o o o o o
THE FORMAT OF THE DATA SPECIFIED BY THE SECOND OPERAND IS CHANGED
FROM PACKED TC ZONED DECIMAL AND IS MODIFIED UNDER CONTROL OF A
PATTERN POINTED TO BY THE FIRST OPERAND.THE EDITED RESULT
REPLACES THE PATTERN.
ko R AR AN FRREKRAEEENR LET'S TRY UNE oo ooe oo OK?2727? Seaiosisiiokskodok siok fofdeof ik yek ok
SINCE EVERYONE IS INTERESTED IN MONEY WE'LL USE A PATTERN WITH A
$ IN IT.
BC 15,EDITIT  BRANCHES AROUND CONSTANTS.
ATTERN DC crs’
DC X12068202020' CONTAINS DIGIT SELECTORS AND A COMMA
DC Cry ANOTHER COMMA
DC X1202021" DIGIT SELECTORS AND A SIGNIFICANCE
oC cr.t STARTER. A DECIMAL POINT
DC X12¢20" MORE DIGIT SELECTORS.
THE PATTERN LOOKS LIKE THIS:S_y___y___ e _
AND THATS A BIG NUMGBER.
WHY DONT I.BUILD A NUMBER TQ EDIT?
NNEY DC P135749297' THE RULES SAY IT MUST BE PACKED DECIMAL
MAGE DC XL13'00"

IF WE'RE RIGHT AND I SUSPECT WE ARE,AFTER THE EDIT INSTRUCTION
IS EXECUTED LOCATION 'IMAGE' WILL CONTAIN THE FOLLOWING:

5B5B5BF3F5FT6RF4FOF24BFOF 7

PRINTS ¢ $ $ 3 5 7 4 4 9 2 « 9 7 = $$3$357,492.97 A TIDY SUM AY WHAT

DITIT MVC IMAGE(13),PATTERN WE'LL WORK IN LOCATION 'IMAGE®' SO WE
CAN SAVE THE PATTERN FOR LATER USE.
ED IMAGE(13)sMONEY

H*00' LET US PEEK AT A DUMP,

*
3
3t
*
¥*
3#*
3*
*
3*
3*
3
b
3
3
3
%
3*
3
¥*
3
3
3*
3
3
3¢
*
3*
3¢
3
3*
3
3
3
*
3
3t
¥*
*
3*
3t
3*
*
3
3*
*
3%
¥*
3%
3
3
3
3t
3#*
3
*
*
+
3
3
3¢
3#*
3¢
3
3%
3
3*
*
3#*
3t

36036 36 36 3k 3t 3 3 3 36 36 gt 3t 36 36 3E 36 36 3¢ 3 3t 3 3F 4 3t 3 3 I 3 3¢

L O R I

* 3 3¢

3 g ¢
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00055700
00055800
00055900

00056100
00056200
00056300
00056400
00056500
00056600
00056700
00056800
00056900
00057000
00057100
00057200
00057300
00057400
00057500
00057600
C0057700
00057800C
00057900
30058C00
00058100
00058200
00058300
00058400
00058500
00058600
00058700
0005880C
¢0058900
00059000

0005910¢C
00659200
U0e59300
C0059400
00G595C0
GU059600
00059700
ccos5980C

C005%90¢C
Cco06C00C
GCC6L0100
G0060200
CC06030C
0C0060400C
000605CC




F.P. REGS.

REGS 0-7
REGS 8-15

000000
000020
000040
000060

063820
063840
063860
063880
0638 A0
0638C0
0638E0
1063900
063920
063940
063960
063980
0639A0
0639C0
0639E0
063A00
063420
063A40

3>

064000

00. 000000 000C0000

00000050 CCO6ETF8 00000010 00000020
6F063822 CCCOCOCC CCCO6ETBO OOO6ETFS8

00000000
FF150003
40001598
0004C€000

058058F0
80204165
92FF8046
F1000203
47F08086
FOFOFOF8
80E05B20
[F7pop2oc
80D0280C0O
06109258
812F0610
0CC14420
00134450
07030101
81060704
415081E6
8206820E
00200A0D

000000CC

0000020C
TF0638DE
0C000000
00000366

8226D201
00CO047FO0
47TFC8048
805B805A
F1F2F3C4
F3F2F1C4
6B2C2020
80D280C0O
DECGCC80D2
10000000
925B10CC
816C4780
818847TF0
090804CsS
02050806
4TFO81FA
47408216
47FC9084

00000000

FOFCF2CO
FF150001
4000167C
00040000

FO00800E
802C0000
FFCOD200
000047F 0
F3338082
00000000
68202021
DECC80D2
80F60COC
47F 08134
00004110
81724770
81924360
03C00A 09
€cocC103¢Cé6
07C90608
01040607
0006 2DOE

00000000

00.000000 0cCccocCcCcC

5006ED90
€F063910
0C002120
0000030A

47F08010
cccooool
8C528046
8CT6F1F2
8C7200¢C0
008321 4C
48202003
80CD000O
924080C0
0C002567
O0CFF4410
€1769500
818CF1F2
08070605
FFFEFDFC
05030104
0C010305
DCC447FQC

00000000

00.000000 00000000

00.000CCC 00000000

00000001 00000000 00000000 00000001
60C63A22 0006E7BO 00002170 00063DOE

00063820
0000FF0Q0
58879CCO
00000000

07FES5820

00002A18
00000000
00071248
0000CA68

802A1832

89200004.8C600020

47F08054
F3C40000

I

F000000
0001234C

4TFO80AE(F8 F3F2FL

F27480A6

5749297

925C80C0

©411080DC

5C000000
815447F0
8170C100

‘F3F4F500

04030201
FBFAFSF8
0301001C
05000502
90ECDOOC

00000000

€8092F377

01040080
FE040130
00040000
00040000

4840802C
89303004
47F08060
F2338072
C4000000
809EB0A6

8003AFFE
800011Dé6
000002CO
0000022 ¢

17554350
8B50001F
F1F1F1F1
806C0000
00000000
000047F0

5B5B5BF3 F5F76BF4 F9F24BF9|

4TFO80FC
D20Ca0D2
001CD20C
815A9200
4150008C
oooopceo
00000000
FTF6F5F4
00000000
00580000
05C004F0

00004000

00091775
80COCFOC
80D280CO
81581F00
00004130
819E81A8
DCo681CO
0000CCO9
00000000
41308206
07004110

9400025D

4C00D20C
80C2812A
DFOC80D2
00004120
00044150
47F081B4
81CA47FO
81E681F0
00000DO7
00004110
€C0100511

00790000

Heooeeeee002ccceccsssccccccsssaneek
Heeoesesesescscssccsssccscsccscsscsascel¥
¥ eeeecee eoscececcccccccsccccccsse™
*

ceecsesecccsesssssssesssssscssccs oX

¥eoeeleeKelOeooeOeoooocosoees seaaea¥

eesoooolecoscoscococsosssccnsneek

¥eeoeeel0eoeeKeoooeeCaoooeealaallll*
¥leKeeoooeoeO0oel23Deeeooe2enonsnssek
¥00e0e123D30eccceee0ee8321lDeccncce*
*¥00083210ceescceeleceesBecceseeel*
Heoeeossesevssecscscssceeee3574492.G%
¥TeKeaeKeaoooKoeooeoooeloooaooooKak
FoeKeaeooKebooe soeneeKeeKeaoeakKaak
HeoeoseoeeDoecceescosseelKooaKaass oKk
Feoeeoosossesoscessesselececnceccnnea¥
FeMeeeeeoosseseeeseAoececcecnnnanek
¥eeaoevoeeDeseeeel?2345 0 ccecancecelea*
¥eoessessssccseccssssscccssssccnsal¥
¥eOeeeesoesseaceeeesG87€540caeaahs 0%
¥oeaoeWeOooeeoosoeooosassceoosnncscX
Keoeee secsceccescccssssscccnaase e
¥eeeealaceveceeelevccceslocennane*

*

ceseccsescsseesccscece ssccesces¥
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LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOBAPRTO 9/16/70

608 *$3555%535359595885888%% QUESTION 1.4 $$55555555555955353555985555885%8 00060800

609 *$% $ 00060900
610 *$ $ 00061000
611 *$ GIVEN THE FOLLOWING INSTRUCTION STREAM: $ 00061100
0000F0 925C 80CO 000C2 612 MVI PATTERN,CY %" $ 00061200
0000F4 47F0 80FC 00OFE €13 BC 15,EDPROB ARJDUND CONSTANTS $ 00061300
0000F8 00C917754C 614 MANUMBER OC PL5'917754' MY MAN NUMBER-ISN'T IT PRETTY? $ 00061400
0000FD 00
O00OFE D20C 80D2 80CO 0COD4 0GCCC2 615 EDPROB MVC IMAGE(13),PATTERN WE'LL USE THE SAME PATTERN...EXCEPT $ 00061500
000104 DEOC 8CD2 8&0F6 0UOD4 OCOF8 616 ED IMAGE(13),MANUMBER FOR THE ***IN POSITION UNO..... $ 00061600
E17 *$ $ 00061700
618 *$% $ 00061800
619 *$ WHAT WILL LOCATION *IMAGE' LOOK LIKE AFTER THE EDIT IS EXECUTED???$ 00061900
620 *$ $ 00062000
621 *¥$3555855555555555595555555555555559555555555555555555555555855558$$%8% 00062100
622 *$ $ 00062200
623 *$ $ 00062300
624 *% $ 00062400
625 *$% $ 00062500

626 *$55 5555555555555 5555F5555555F555555555555555555555555555555585858588% 00062600

(4




€€

LOC OBJECT CODE

00010A 0000

ADDR1 ADDR2

STMT

€28

629

630
631
632
633
634
635
636
637
638
639
640
641

SOURCE STATEMENT FO8APRTO
¥zz====================== ANSWFR ],4 =========z==z=z======z===============
= =
k= =
= HOW ABOUT  ###%%9,177.54 =
= =
*= ANOTHER ANSWER IS 5C5C5C5C5CF96BFLFTF74BF5F4 =
*= -
T sesssessseees SEE THE SECTION IN THE STUDENT TEXT ON EDIT IF YCU =
= ARE STILL A TEENEY BIT HAZY ceeececeoocccsosnss =
X= =
*= LET'S LUOK AT LOCATICON *IMAGE' IN THE FOLLOWING CORE DUMP TO BE=

DC H* 00" SURE . =
*= THE EDMK IS NEXT. =
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00062800
00062900
00063000
00063100
00063200
00063300
00063400
00063500
00063600
00063700
00063800
00063900
00064000
00064100




F.P. REGS. 00.000000 000C000CO C0.CCCCCO 0000000C 00.000000 00000000 00.000000 00000000

REGS 0-7 00000050 0006E7F8 000C001C C0000020 00000001 00000000 00000000 00000001

REGS 8-15 6F063822 00000000 O0QC6ETBC QOQLETFS 60063 A22 J0006ETBO 00002170 00C63DOE

000000 00000000 0000020C FOFOF2CO 5006ED90 0C063820 00002A18 01040080 B003AFFE *eeeeeeee002ccceccocsccccconcssnesck
000020 FF150003 6F063910 FF150001 6F06392C O00O0FFO0 00000000 FF040130 8001800€ *eeeeoocscsscosseccccoscscsssssceakX
000040 40001598 0CC0000C 400C167C 00002120 58862FC0O 00071248 00040000 000002C0O0 * ceeecoce ssccccsccscsocscsnsscsce e
000060 00040000 00000366 00C40000 00C0030A 00000000 0000CA68 00040000 0000022€ *eeeseessscscscssscccscscsonsnsasas¥
063820 058058F0 8226D201 FCOO800E 47FC8010 O7TFE5820,.802A1832 4840802C 17554350 *eee0eeKeOeeoeOesosoaccnoes saoses¥
063840 80204165 000047F0 802C000C CCCO00O01 89200004I8C600020 89303004 8B50001F *eeeeseolevscoccccccccococccoassosc¥
063860 92FF8046 47F08048 FFO0D200 8C528046 47F08054MFF000000 47F08060 FLFIF1Fl *.ceee0eceelKeovoooeOsoneeeeloallll*
063880 F100D203 805B80S5A 000047F0 8C076F1F2 F3C4000040001234C F2338072 806C0000 *leKeoooooeeOcel23Deeeceeleccesses¥k
0638A0 47F08086 F1F2F3C4 F3338C82 8C720000 47F08OA§2F8F3F2F1 C4000000 00000000 *.0ee123D3cceceeeeeCeeB321lDevcocedk
0638C0 FOFOFOF8 F3F2F1C4 00CO0CCO C083214C F27480A6)8092F377 809EB80A6 000047F0 *0008321Deeecsceclecece3docesesssl¥
0638E0 80E05C20 6B202020 6B202021 4B202003 5749297 5C5C5C5C 5CFO6BF] FTFT4RFS] *uvianueencnscesoonccacaeaeaCalTT 5%
063900 ODZOC 80D280C0O DECC80OD2 €CCDCOOO 925C80C0 4TFO80FC 00091775 4CO00D20C *4eKeeKeooooKeoooeoooeConsoonsaKo¥
063920 80D0280C0O DEOC80D2 80F60000 924C80CO 411080DC D20C80C2 80CODFOC B80D2812A *eKeseooeKebooso coeceoeKeoKesoaakaok
063940 0€10925B 1CCCO000 47F08134 00002567 5C0C0000 001CD20C 80D280C0O DFOCBOD2 *eeesoeeoelecocecccecneeKeaKaaaoask
063960 812F0610 925B100C 000C4110 OOFF4410 815447F0 815A9200 81581F00 00004120 *eeeoseeesoscccocscceCosococscasnasX
063980 00C14420 816C4780C 8172477C 81769500 8170C100 415000BC 00004130 00044150 *eAeceseococccscocscocPNececcannsosnask
0639 A0 00134450 818847F0 819243€¢0 818CF1F2 F3F4F50C 0000DC0O9 B19EB81A8 47FO081B4 *eeeeooeOevoeeel2345000ucacnnelaak
0639C0 07030101 09080409 03000ACS9 C8070605 04030201 00000000 BCO681CO BlCA4TFO *eeeeoeeooosecososscccsccacnsoscssesnel¥
0639E0 81D60704 02050809 0001030¢ FFFEFDFC FBFAFGF8 FT7F6F5F4 0000DD09Q BlE6B81F0 *e0seeeecesesoccseeaaSETESLeaaaalalX
063A00 415081E6 47F081FA 07C90608 09030104 C301001C 00000000 00000000 O000DDO7 *eeeWeOeoooococesssossscscasasasssX
063A20 8206820F 474C8216 01040607 00010305 C5000502 005B0000 41308206 00004110 *eeeee ecososccsscsscsncssnscssase¥
063 A40 00200A0D 47F0G084 00C63DCE DCC447FO QCECDCOC C5C004F0 07004110 CO100511 *eeeeeOceoceeceeCoecsceseCasoancasck

064000 00000000 00000000 00C00000 C€CC000000 00000000 00004000 94000250 00790000 * eeeeesocccccscsccscsseas sassacaaak




]

LOC O0BJECT CODE ADDR1 ADDR2 STMT

643
644
645
646
647
648
649
650
€51
652
653
654
655
656
657
658
659
660
661
662
663
664
665
00010C 9240 80CO 000C2 666
667
000110 4110 80DC 000DE 668
669
670
671
672
673
€74
675
676
677
678
679
680
681
682
683
000114 D20C 80D2 8CCO COOD4 000C2 684
00011A DFOC 8CD2 812A (000D4 0012C 685
686
687
688
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SOURCE STATEMENT FOB8APRT7O 9/16/70
kkxx T H E FAMODUS 'EDIT A ND M A R KT Sedoxssiokikxiksickk®s®x 00064300
* * 00064400
* * 00064500
* * 00064600
* 0 ['™ SURE YOU NOTICED IN THE EXAMPLES OF THE EDIT INSTRUCTION * 00064700
* THAT IF WE DIDN'T HAVE ENOUGH SIGNIFICANT DIGITS TO FILL THE * 00064800
* PATTERN WE USED THE CHARACTER AT THE LEFT MOST POSITION OF THE * 00064900
* PATTERN AS A FILL CHARACTER($,*).THIS CAN GET A LITTLE MESSY. * 00065000
* THE ANSWER TO YOUR EXTRA DOLLAR SIGN PROBLEMS IS THE 'E D M K? * 00065100
* NOT ONLY WILL THIS LITTLE GEM DO ALL THAT THE 'EDIT®' WILL,BUT * 00065200
* IT WILL DO SO MUCH MDRE......NAMELY PROVIDING YOU THE USER WITH #* 00065300
* THE ADDRESS OF THE LEFT MOST SIGNIFICANT DIGIT IN THE PATTERN * 00065400
* AFTER EDITING.THIS ADDRESS IS LOCATED IN REGISTER ONE.BY A * 00065500
* SIMPLE FLICK OF THE WRIST ITS THEN A SIMPLE MATTER 7O STUFF ONLY * 00065600
* ONE $ OR * IN THE EDITED NUMBER.SINCE ONE EXAMPLE IS WORTH 00065700
* 10,000 BYTES(2500 WORDS OR PICTURE/4)LET US LOOK...* 00065800
* * 00065900
%R 3R 0 30 A0 R e AR N Aok AR 3R e e i ek A A 3k 3R R R R RO R RO R 3R R R OROROIOR ORIk R Rk R ok ook kkkokkkkk 00066000
* * 00066100
* WHY DON'T WE USE THE SAME *"PATTERN' WE USED IN THE EDIT EXAMPLES * 0C066200
* BUT FIRST I'LL GET RID OF THE LEFTMOST CHARACTER (*)AND MAKE IT* C0066300
* A "BLANK':eeeoee s ABRA CADABRAcseseecese * 00066400
* * 00066500
MVI PATTERN,C® ' "PATTERN® IS NOWeaow _9___9v___o__ * 00066600

* * 00066700
LA 1,IMAGE+10 JUST TO BE ON THE SAFE SIDE.IF THE NUMBER * 00066800

* IS TOO SMALL ‘'EDMK' WON'T RETURN THE * 00066900
* ADDRESS IN REGISTER ONE.(THE X*21'WE * (00267000
* PLACED IN 'PATTERN'IS CALLED A * 00067100
* "SIGNIFICANCE STARTER'.IF THE MOST * 00067200
* SIGNIFICANT DIGIT OF THE NUMBER TO BE * 200673C0
* EDITED FALLS ON OR TO THE LEFT OF THIS * 000674C0
* "SIGNIFICANCE STARTER'AN ADDRESS IS * 00067500
* RETURNED IN REGISTER ONE.IF THE MOST * 0006760C
* SIGNIFICANT DIGIT OF THE NUMBER TO BE * 00C677CO
* EDITED FALLS TO THE RIGHT OF THE * 00067800
* 'SIGNIFICANCE STARTER'IN THE PATTERN,THE* 00067900
* ADDRESS WON'T BE RETURNED IN REG.1) * 000689200
* * 00068100
3 33 R A R A A A o R 3R K ROR K NER AR AR IR 3R 3ROR TR 3R 3080k 00R %R ORI OROR kR okokoloR Rokpork ok xokeckskx Q0068200
* * 00068300
MV C IMAGE(13),PATTERN * 00U€e8400

EDMK IMAGE(13),CASH * 0C0685C0

* * 00C68600
* * 000687C0
< *% 000688CO
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LOC O0OBJECT CODE ADDR1 ADDR2 STMT SCURCE STATEMENT FO8APRT0 9/16/70

691 3k s % %k A o g R R AR AR AR R R R R AR R R R A e e RO Rk e 3R ek e ok R sk kR ol RORSOR R ROR Rk E R Rk Rk k%% 00069100
692 * * 00069200
693 % * 00069300
694 * * 00069400
695 % 0 REGISTER ONE SHOULD NCW CONTAIN THE ADDRESS OF THE '2' IN LOCATION* 00069500
696 * CIMAGEY e eeeecnansnne * 00069600
697 * * 00069700
000120 0610 698 BCTR 14C THIS SUBTRACTS 1 FROM REGISTER UNE,AND DUESN'T * 00069800
699 * BRANCH cecooevns * 00069900
7C0 * * 00070000
701 * O REGISTER ONE NOW POINTS CNE POSITION TO THE LEFT OF THE *2' IN * 00070100
702 * LOCATION ! IMAGE!'. * 00070200
000122 925B 1000 00000 703 MVI O(L),C*'$" WE'LL PUT A *'$* IN IMAGE * 00070300
000126 0000 1C4 DC H*GO' LET US EXAMINE A DUMP OF COREeeeeescoces * 00070400
000128 47F0 8134 0C136 7C5 BC 15,EDMKQUES AROUND 'CASH! * 00070500
00012C 000025675C 706 CASH DC PL5'25675" * 00070600
707 * * 00070700
708 * * 00070800
709 * O WE NOW HAVE $256.75(5BF2F5F66BFTF5)—-A MERE PITTANCE-IN LOCATION * 00070900
710 * *IMAGE"'. * 00071000
711 * * 00071100
712 * seecessecseee e LET'S HAVE A LOOKseeeeooosocoveooococcscss * 00071200
713 * * 00071300

T4 koo oksor ookl dolol ook fofolotoR ookl Rk R ok ook s R SoloR ok sk Rk 000 71400




F.P. REGS.

REGS 0-7
REGS 8-15

000000
000020
000040
000060

063820
063840
063860
063880
0638A0
0638C0
0638E0
063900
063920
063940
063960
063980
0639A0
0639C0
0639E0
063A00
063420
063440

064000

00.00000C 00C00000

00000050 CCO638FA 00000010 00000020
6F063822 (OCCCCCO 0006ETBC 000Q6ETFS

00000000
FF150003
40001598
00040000

058058F0
80204165
92FF8046
F100D203
47F08086
FOFOFOF8
8CE04020
(Fgoonzoc
80D280C0O
06109258
812F061C
00C14420
00134450
07030101
81D60704
415081E6
8206820E
€C200A0D

00000000

0000020C
6F06392C
0C000000
000003 ¢6

82260201
000047FC
4TF08048
805B805A
F1FZF3C4
F3F2F1C4
68202020
80D280C0O
DEOC80D2
10000000
92581000
816C4780
818847F0
09080409
020508Cs
4TFO81FA
47408216
4TF09084

goacccaoce

00.00C0CC ccaoccccec

5C06EDS0
&F 063948
0ccecz2120
000C030A

47F08010
00000001
8C528046
8076F1F2
8(720000
0083214C
48202003
8CCDO00O
924C80C0
00002567
CCFF4410
817695C0
818CF1F2
C8070605
FFFEFDFC
CSC3C104
0CC010305
DCC447FO0

00000000

00.000000 00000000

00.000000 000000CO

00000001 00200000 00000000 00000001
60063 A22 CO006E7BO 00002170 00062DOE

00063820 C0O002A18
0000FFOC 00000000
588503C0 00071248
CCOC0000 0000CAES8

O7FES820 802A1832
892000041 8C600020
47F08054MFF000000
F3C400000001234C
47F080AEEFBF3F2F]
F27480A678092F377

01040080
FF040230
00040000
00040000

4840802C
89303004
4TF08060
F2338072
€ 4000000
809E80A6

8003AFFE
80018276
000002CO
0000022¢

17554350
8B50G01F
FIF1F1F1
806C0000
Go0occooo
000047FQ

5749257094 0404040

40405BF2

FS5F64BF1)

S25C80C0O 47FO80FC
411080DC D20C80OD2
5C000000 001CD20C
815447F0 815A9200
817CC100 4150008C
F3F4F500 0000CCO9
04030201 00000000
FBFAF9F8 F7F6F5F4
0301001C 00000000
€5000502 005B0000
S0ECDOOC 05CQ04F0

0C000000 00004000

00091775
80CODFOC
80D280CO
81581F00
00004130
819EB1A8
DCo681CO
0000CCO9
00000000
4130820¢
07004110

9400025C

4C00D20C
80D2812A
CFoCg80Db2
00004120
0004415¢C
47F081B4
81CA47FO
81E681F0
0000CCO7
00004110
C0100511

00790000

¥es0ee000002ccceccccacccsccsacccnce

*
s
% iieeees ecesessscesceccccsssses®

*

*
Teessescsosccscccccccsccscsccsccccccocecs

¥eooDeoKeCoeooeoloooooooooeoe csooee¥
¥eeeoseoelUeeoecccscscnccccccccace ¥
eoeoseDeceeKeosoeeelooooeoealoollll*
¥leKeoeooosooOoeel23Deceoeoleoceacee™
¥e0ee123D30cecceee0cef32lDeccccas
%¥00083210ecccccecelecccedacccnesel*
oo ee0s60cccssccccccce «256. 7%
¥S5eKeeKeoseoKeooooooeoloooanooaKeXk
¥eKooeoooKebooeo cosoeeKeoKaoooaKeo*
¥eooesseeeslecoccvcescscKeeKeoaooKsk
Xeeoeeeoooscocsscsselececaccsnnsc¥
T L S 3
FeoeoeooeCooeeeel2345 0ccanccealee*
¥eooosoesseesscssssccsccsscsnssesl¥
¥eOeeooooocccsceeeseIBT65400eealeO*
R
¥eoeee socesececscscscsscsccssoccocsasX
*

eeeeelsevececesOcnsccoeloneconesck

Keoeoseesssesccscsscsccsce sesesenaea¥




8

LoC

000131

000136

00013C

000142

000144

000148

OBJECT CODE ADDR1 ADDR2

000000001C

D20C 80D2 80CO J00D4 000C2

DFOC 80D2 812F COOD4 00131

0610

9258 1000 06000

0000

STMT

717
718
719
720

122
723
724

726
127
728
729
730
731
732
733
134
735
736
737
738
739
740
741
742
743
144
745

SOURCE STATEMENT FO8APRT0

5995595535555 5555595559% QUESTIUN 1.5 $555599555595555559555555555556$%
*$ $
*$ $
*$ GIVEN THE FOLLOWING: $
*$ $
LOOT DC PL5'1? $
*$ $
EDMKQUES MVC IMAGE(13),PATTERN $
*$ $
*$ $
*$ $

EDMK  IMAGE(13),L00T $
*$ $

BCTR 1,0 $
*$ %

MVI C(1),C*s" $
*$ $
*$ $
*$ WHAT WILL LOCATION 'IMAGE' CONTAIN AFTER THE PREVIOUS %
*$ INSTRUCTIONS HAVE BEEN EXECUTED??7??7?7?7 $
*$ $

DC H* 00" HERE COMES A DUMP $
*$ $
PP PSPPI P55 5555555555555 5559995999F99999355595599553F5555555569%
*$ $
EX3 $
*$ $
*$ $

KPP F PSP PP PP PP PSP PP PP P PSP IF PSSP HPTEFIFFFT5FEH55555655%%
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00071700
00071800
00071900
00072000
00072100
00072200
006072300
00072400
00072500
00C72600
00072700
0007280C
00072900
000 730CC
ooo731cC0
00073200
00C733C0C
00073400
00073500
00073600
C0C73700
00073800
CGC739C0
00074000
00074100
000742C0
000743C0
00074400
00374500




6€
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LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APRTO 9/16/70
749 *=========z===z============= ANSWER 1,5 ================================= (0074900
750 *= = 00075000
751 *= = 00075100
752 *= HOW ABOUT $____.C1 THE DOLLAR SIGN IS NOT IMMEDIATELY TO THE = 00075200
753 *= LEFT OF THE DECIMAL POINT. = 00075300
754 *= = 00075400
755 *= THINKING BACK I'M SURE YOU'LL REMEMBER THAT THE EDMK WILL NOT = 00075500
756 *= RETURN AN ADDRESS IN REGISTER ONE IF A SIGNIFICANT DIGIT IS NOT = 00075600
157 *= FOUND ON OR TO THE LEFT OF THE 'SIGNIFICANCE STARTER'(X*21)IN THE= 00075700
758 *= PATTERN. REGISTER 1 HAS NOT IN ANY WAY BEEN CHANGED BY THIS = 00075800
759 *= ‘E D M K' (NO SIGNIFICANT DIGIT). THE $ WAS PLACED WHERE EVER = 00075900
760 == REGISTER 1 HAPPENED TO BE POINTING. = 00076000
761 *= I*M SORRY TO SAY, FOR OUR PURPUOSES THIS ISN'T VERY SWELL,THAT'S = 00C761CC
762 *= WHY WE SHOULD HAVE LOADED REG.1 wITH THE ADDRESS UOF THE DECIMAL = QGG76200
163 *= POINT FIRSTeeeoecooscsscocncnse = 00076300
764 *= = 00076400
165 *= LET'S LCOK AT THE DUMP TO BE SURE. = 0007650C
766 *= = 00C766CO0
767 #*======================S=========S=====s================================== Q076700

TT7O 444+ttt ttttttttttttttttttttttitttttttttttttrsrtttttttettettet++44+4+4+ 00077000

771 *+ + C0077100
772 %+ THAT CONCLUDES SECTION ONE CF THIS PROJECTeeavreeennnnaaens + 00077200
773 %4 + C0077300
774 #+ C NOTIFY YOUR INSTRUCTOR OF YOUR COMPLETION UF THIS SECTION BY + 00077400
775 *+ DISPLAYING THF ¢G R E E N' ANSWER CUE. + £0077500
776 x+  mmmmemee o + GGOT760C
TTT %+ + 000677700
778 *+ ceeesesecneee. THE EXECUTE INSTRUCTION LEADS DFF THE NEXT  + 0O0CT77800
779 *+ SECTIONG eevaneneacannnns + 00077900
780 *+ + 00078000
TS]l X +4+4+444+4++++44+++4+4+4++4444+44+ 444+ ++HH4+44+H4HHE++++ 440+ +++446+4+ 00CT7810C




F.P. REGS. 00.000000 0000GOO0C CC.0CCOCO 000000CC 00.000000 00000000 00.00000C 00000000

REGS 0-7 00000050 000638FSG 00C0001C 00000020 00000001 00000000 00000000 00000001

REGS 8-15 6F063822 CCO000CO OCO6ETBC COOQ6FTF8 60C63A22 0006ETRBO 0000217C 0CC63DOE

000000 00000000 0000020C FOFOF2CO 5006EDS0 00063820 00002A18 01040080 B8003AFFE *ieeeeeee002cececcccconcsccscocasck
000020 FF150003 6F063948 FF150001 6F06&396A COOO0FF00 00000000 FF150134 AFO063D0E *.eeeevcoccscocssscsccosscsccsnse e
000040 40027058 50CCCOCC 40001590 00002120 5883C8C0 00071248 00040000 000002C0O0 * ceeeeece seecccencHeoooosososasse¥
000060 00040000 000003€€¢ 00C4CCO0 0000030A 00000000 0000CAE8 00040000 0000022€ *eeeeecesecscesccscccsscacsssccscsscesc¥
063820 058058F0 8226D201 FCOCBOOE 47FC8010 O7FE5820 802A1832 4840802C 17554350 *.0400eKeOceoeloccccoacnce sesaoce*
0€3840 802D4165 000047FC 802C0000 CCCCCCO1 89200004 8C6C0020 89303004 8BS50CCLF *cueeeeeOeaveeccacoscccccccoccsnsea¥
063860 92FFB8046 47F08C48 FFOOD200 8C528046 47F08054IFF000000 47F08060 FlFIFLFl *...oeeCeveeKeooooeOeaoaoeeCoallllx
063880 F100D202 805B8C5A 0C0C47F0 80T76F1F2 F3640COO%0001234C F2338072 806C0000 *1leKeoeoeoesO0sel23Deecceclennnssedk
0638A0 47F08086 F1F2F3C4 F3338C82 8C720000 4TFO080AEQF8F3F2F1 C4000C00 00000000 *.0..123D3.cceeeeeCea8321lDencccssc*
0638C0 FOFOFOF8 F3FZF1C4 00CCCCCO 0C83214C F27480AH~£8092F377 B09EBQA6 000047FQ *0008321Deeccesceleccoedecccasnaal*
0638E0 80E04020 6B202020 6B202C21 48202003 57492970“20404040 40584040 40404BF0] *e¢ ceeeeeececcaccnns . . 0%
063900 OODZOC 80D280C0O DECC8CD2 80CDOQCO 925C80C0 47FOROFC 00091775 4C00C20C *1leKeeKeooooKeooooosooCoonooaoaKo*
063920 800280C0O DECC80D2 80F60000 $24C80CO 411080DC D20CBOD2 80CODFOC 80D2812A *eKeeoooKebooe oseeeeeKoeoKaoeaoakKao¥k
063940 0610925B 1000000C 47FC8134 000025€7 5C0C0000 001CD20C B80LC280CO CFOCEOD2 *eveeeeoeeleoccecccocoekeoKaaaooKk
063960 812F061C 925B10CC 00004110 OOFF4410 815447F0 815A2200 81581F00 00004120 *eeeevecsccsccccocseConccccacnced¥
063980 00C14420 816C4780 8172477C €1769500 8170C100 415000BC 00004130 00044150 *eMeeeeecsosecceccochenccccacsonesc¥
06394A0 00134450 818847F0 8192436C 818CF1lF2 F3F4F500 0000DCO9 B819EB81A8 4TFO081B4 *eeeeeveOeeseeel224500000cceealasn*
0639C0 07030101 09080409 03000A0S C8C70605 04030201 00000000 DCO681CO B8IlCA4TFO “*eceeeesecsssccosaccasccssesocnnaesl¥
0639E0 81D60704 02050809 00010306 FFFEFDFC FBFAF9F8 F7F6F5F4 0000DD09 8lE681F0 *eUesecesccccnceeesl876540000aWa0*
063A00 415081E6 47FC81FA 07C90608 05030104 0301001C 00000000 0000000C O0O0ODDO7 *eeeWeOeooocoosocosconscscsoncscccec¥
063A20 8206820E 474C821€¢ 01C4C6C7 00010305 05000502 CO5B0000 41308206 00004110 *eesee ecssescceccsssccscccsccscssse¥
063 A40 00200A0D 47F09084 00C63DOE DCO447TFO 90ECDOOC 05C004F0 07004110 CO100511 *eeveeOceeeecoeeelaccecceConconcasd¥

8 064000 00000000 00000000 00000000 CCO00000 00000000 00004000 94000250 00790000 *eeesececeosacsscccccccss soscssass¥




154

Loc

NBJECT CODE

ADDR1 ADCR2

STMT

785
786
787
788
789
790
791
792
793
154

3 3t

EIR T T

SOURCE STATEMENT

3 36 36 3 3¢

FOBAPRTC
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9/716/7C

00078500
00078600
00078700
00C78800
00078900
00079C0C
00079100
00079200
00079300
00079400




144

LOC OBJECY CODE ADDR1 ADDR2 STMT

797
798
799

801
802
803
804
805
806
807
808
809

811
812
813
814
815
816
817

819
820
821
822
823
824
825
826

828
829
83¢C

832
833
834
835
836
837

SOURCE STATEMENT FO8APRTO
* (17717777717 77777171777777 *
* /THE EXECUTE INSTRUCTION/ *
* 1111177777770 000777777177 *

ook ok ek dokok ook kkkkkk E X E C U T B ks sk for sokoksk ook okok kR okx %k

* *
* *
%0 IN ORDER TO INVESTIGATE THE INNER WORKINGS OF THE EXECUTE *
* INSTRUCTION,IT MIGHT BE A GOUD IDEA TO FIRST DRAW A PICTURE OF *
* THE CAST OF CHARACTERS AND HOW THEY RELATE. *
* *
* *
* - *
* | EX | REGX | X2 | B2 JLOCATION (D2) | THE EXECUTE INSTRUCTION *
* *
* t 1 | i *
* 11 1 | tie *
* R 1 ———==>1111 *
* I e M RRN *
* 11 VVVV *
* [N] LOCATION=| INST | 272272727 | XXXXXXXXXX]| *
* 1 - *
* 1 R++++++++15 *
* \AY) ++++++++ *
* REGISTERX= | XXXXXXXXXXXXXXXXXXXXX|1?2?22722?2?27| *
* _— *
* 0 24 31 *
* *
e e e e o e e e e ok e sk e s e e ook ok Rtk ol e o o i s R 3G R oK 4okl S o 3 o SR oK R TR e R ok o o 3 e e o
* *
% 0 THE EXECUTE INSTRUCTION CAUSES BITS 24-31 OF REGX(R1l) TO Bt OR'ED*
* WITH BITS 8-15 0OF THE INSTRUCTION TO BE EXECUTED(LOCATION). *
* THE INSTRUCTION AT YLQOCATION' IS THEN EXECUTED.THE OR'ING DOES *
* NOT CHANGE EITHER THE CONTENTS OF THE REGISTER UR THE CONTENTS *
* OF STORAGE.IF R1=0 (BITS 8~11 OF THE EXECUTE INSTRUCTION) 4NO *
* PERMANENT MUDIFICATION OF THE INSTRUCTION TO BE EXECUTED *
* TAKES PLACE *
* *
* teesesescsss WHY DON'T WE TRY AN EXAMPLE 22224¢sesnssccess %
* *
st e e oot i s e e 30l ek o e e oo e oK e o ok e o o o ok 3 3 3 3R SR R Sl 36 o 3R KR o R o R OR SRR o el R oK
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00079700
00079800
000799G0

€0080100
00080200
00080300
00080400
00080500
00080600
00C80700
00080800
00080900
00081000
00081100
0cc81200
00C81300
C008140C
00081500
00081600
00081700
00081800
00081900
00082C0C0
00082100
0C082200
c008230C
00082400
00082520
00082600
00082700
00C82800
00082900
00083000
000831C0
00083200
00083300
00083400
0C083500
0C083600
00C83700




00014A
00014E
000152
000156

00015A

000158
00015C

LOC OBJECT CODE ADDR1 ADDR2

4110

4410

47TFC

92900

00
0000

00FF 000FF
8154 00156
815A 0015C
8158 0015A

STMT

840
841
842
843
844
845
846
847
848
849
850
851

853
854
855
856
857

858
859
860
861
862
863
864
865

SOURCE STATEMENT FOBAPRTO
Rdk Rk Rk Rk Rk Rkkdkk®k E X E C U T E E X AMP L E 1 sssksksrsdofisggdokis
* *
* *
* *

LA 14X FF? PUTS FF IN REGISTER 1 *
* *

EX 1,LOCATION *
* *

BC 15,DUMPAWAY BRANCH AROCUND CONSTANT *
% *
LOCATION MVI  PLACE,X'0C? THE INSTRUCTION TO BE EXECUTED..... *
* *
PLACE oC Xt1F *
* *
* 0 THE X'FF' IN REG.1 WILL BE OR'ED INTO THE IMMEDIATE FIELD OF THE =
* MVI.THE X'FF' WILL THEN BE MOVED INTC STORAGE LOCATION *PLACE®'*
* *
% *
DUMPAWAY DC  H'0O0! *
* %
* 233@2dLET?’S LOOK AT THE DUMP FOR EXAMPLE 1 WHICH FOLLOWS@@adaada  *
= e *
S > VYLOCATION' IS CIRCLED TO PROVE THAT NO PERMANENT *
* MODIFICATION OF THE INSTRUCTION EXECUTED TAKES PLACE. %*
* x
s et i e oo s o s il s o o oo o i o e R ool R o o R s R S R S ol R oK K R R R
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00084000
c0084100
00084200
00084300
00084400
00084500
00084600
00084700
0o0848CC
00084900
00085000
00085100
00085200
00C85300
00C85400
00085500
00085600
00085700

00085800
00085900
00086000
00086100
C0086200
00086300
00C86400
00086500




F.P. REGS. (00.000000 cocccooC 00.000000 0CO0OCCO 00.000000 20000000 00.00CCCC 000G0000

REGS 0-7 00000050 CCOOCOFF 00000010 00000020 00000001 00000000 00000000 00000001

REGS 8-15 6F063822 CCOCCOCC CCC6ETRC OO0O6ETF8 60C63 A22 0006ETBO 00002170 00063DOE

000000 00000000 0000020C FOFOF2CO 5006ED90 00063820 00002A18 01040080 BO003AFFE *eeeeeeee002ccecescccsccccsccccaa¥
000020 FF150003 6F0€396A FF15C001 6F06397E 0000FFOO0 00000000 FFO040134 4001809C *eeeeeovcsceccscscsccsccacccccccce osoe¥
000040 40001598 0CC00000 4000167C 0C0C2120 58827ECO 00071248 00040000 000002CO0 * cevssee coccescscccsccsccnsoccec¥
000060 0C04C000 00000366 00040000 0000030A 00000000 0000CA68 00040000 0000022€ *eceoeaecsososccccscscocscscscsoascaccsd¥
063820 058058F0 82260201 FCOOBO00E 47F08010 C7FE5820 802A1832 4840802C 17554350 *.eee0eeKeCeooolovoncococee seocea¥
063840 802D4165 00C047FC 8C2CCCCC CCCO0001 89200004 8C600020 89303004 8B50001F *eeeeeeelceceesvcscccscccscncascssd¥
063860 92FF8046 47F08048 FFQOOD200 80528046 4TF08054 FFO0N000 47TF08060 F1F1F1Fl *.4eee0ceceleooooeOcaooeeaelocllll*
063880 F100D203 805B8C5A 00C047F O 8CT6FLF2 F3C40000 0001234C F2338072 806C0000 *leKeeooeooe0oel23DeeeeeeZecacaaa¥k
0638A0 41F08C86 F1F2F3C4 F3338082 &C72CCCO 4T7FO80AE F8F3F2F1 C400000C 00000000 *.0ee123D3ceeccecee0ee8321Dcaccccs*
0638C0 FOFOFOF8 F3F2F1C4 00C0O0000 0083214C F27480A6 8092F377[809EB0A6 000047F0 *0008321Dccececcececeleccce3dececcnssC¥
0638E0 80E04020 6B2C2020 6B202021 48202003 5749297C 404040400405B4040 40404BF0 *ee sececcesccccsccce . o 0%
063900 F100D20C 80D280CO DECC80D2 8CCDOOOCO 925C80C0 47F08OFC500091775 4C00020C *leKeeKoeoooKaooooooooOeoaooasoKo¥k
063920 80D280C0O DEOC80OD2 80OF60C00 924080C0 411080DC D20C80D2780CODFOC 80C2812A *eKeeeooKe€ooe caveeeKeaKeooaaKea¥*
063940 06109258 10000000 47FCE134 OCOOZﬁﬁ?lneESCOOOOOO 001CD20C%80D CO DFOCB0D2 *eeeeeeeoeeloescecccoscaaKaoKaaoaoK¥
063960 812F0610 925B1000 00004110 OCFF441(f 815447F0 815A3200 815§F%p0 00004120 *eeeeeeesecccccscsceleccccecccanaak
063980 00C14420 816C4780 81724770 817695C0 8170C100 415000BC 0000%F130 00044150 *eAeeceeccccscccscacsAcccennccncced¥
0639A0 00134450 818847F0 81924360 818CF1F2 F3F4F500 0000DCO9 819EB1A8 47F081B4 *eeeseeeleveseeal2345 0cccancealonk
0639C0 07030101 0908040S C3CO0A09 08070605 €4030201 00000000 DCO68BLCO 81CA4TFO *eeeeecosscccscscsosssccccoccsccceeel¥
0639E0 81D60704 0205080S C0C10306 FFFEFDFC FBFAFGF8 FTF6F5F4 O000CC09 B8lE6B8LFO0 *eOceeoecscccacecseeal87654000eahoO*
063A00 415081E6 47F081FA 07C90608 C9C30104 0301001C 00000000 00000000 OO0O0ODDO7 *eeeWeOeeooooocscossoscsccaccansanesc¥
063A20 8206820E 47408216 0104C6CT CCO010305 05000502 005B0000 4130820€ 00004110 *eeeee cooeccccscscsccscccscccccoansas
063A40 00200A0D 47F09084 00063DOE DOC447FO 9CECDOOC 05C004F0 07004110 CO100511 *eeeeeOceocccecelecccccelcccccess*
064000 0CCC0000 00000C00C 00000000 00000000 0C000000 00004000 94000250 00790000 *eeeceooeosccccsccancee soscssasnc¥

KXAMPAE [
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LCC 0NBJECT CODE ADPR1 ADDRZ STMT  SNURCE STATEMENT FOBAPRTO  9/16/70

868 kasskkikkkkkkkukxx E X E C U T E E X AMPLE 2 EkokkxEkkEEkkEkx&xk%x 00086800

869 * * 00086900

87C * * 00087000

B71 * * 00087100

872 %  THIS EXAMPLE OF THE EXECUTE wILL ALLOW FOR THE CCOMPARISON OF ONE % 00087200

873 * BYTE IN A REGISTER AND ONE BYTE IN STORAGE. * 00087300

874 * * 00087400

875 * 0 INCIDENTLY,THIS METHOD IS THE ONLY WAY ONE BYTt OF A REGISTER * 00087500

676 * MAY BE COMPARED TU ONE BYTE OF STORAGE WITHOUT USING A GREAT * 00087600

877 * NUMBER OF INSTRUCTIONS. % 00087700

878 * * 00087800

879 * * C0087900

00015E 4120 0CCl 00GC1 880 LA 2,C1A1 LOADS THE CHARACTER *A' INTO REG.2 * 00088C00

8g1 * TO Bt USED FOR CUMPARING. % 00088100

882 * * 00088200

000162 4420 816C 00l6F 883 EX 2,COMPARE % 00088300

884 * * 00088400

000166 4780 8172 00174 885 BE EXT * 00088500

00016A 4770 8176 00178 886 BNE  EXTRA THESE TWN TEST THE RESULTS OF COMPARISON. * 00088600

I 887 * * 00088700

“ 00016E 9500 8170 00172 888 COMPARE CLT  THING,X'00? INSTRUCTION TG BE EXECUTED * 00688800

000172 C1 889 THING DC crat *THING' ALSO CONTAINS 'A' REG.2='THING' * 00088900
000173 00

000174 4150 0CBC 000BC  89G EXT LA 5,X1BC! WE SHOULD BRANCH TO HERE AFTER THE CLI * 00089000

000178 0000 891 EXTRA DC H10O! IS EXECUTED.THEN A DUMP WILL BE TAKEN. * 00089100

892 * % 00089200

893 % THING' SHOULD EQUAL THE BYTE IN REG 2 WHEN THE EXECUTE INSTRUCTION* 00089300

894 IS PERFORMED.THE CLI WILL FIND THEM EQUAL AND WE SHOULD BRANCH  * 00089400

895 * TO YEXT',LOAD REG 5 WITH *BC', THEN GO TO "EXTRA'AND GET A DUMP.* C0089500

896 * * 00089600

897 2@22@LET'S LOOK AT THE DUMP FOR EXAMPLE 2 WHICH FOLLOWS33aa * 00089700

898 * e * 00089800

899 * * 00089900

900 3 o e 3k sk 340 340 34 3 i ok 3ok sk ok Kk sk sk SR ko sk i Sk 3 ook R R R kol ko ok sk ok ok SRk ook ook ke dok ok ROk R Rk xRk xkockkkx 00090000




F.P. REGS. 00.000000 00000000 00.CCCCCC 00000000 00.000000 00000000 00.000000 00000000

REGS 0-7 00000050 COO0000FF 000000C1 C0000020 00000001 OOg%EBBC 00000000 00000001
REGS 8-15 €6F063822 C0000000 OCO6E7BC COOGETF8 60063422 0006E7BO 00002170 00063COE
000000 00000000 0000020C FOFOF2CO 5006ED90 00063820 00002A18 01040080 8003AFFE *ceeeeeee002cceccccccccccacnconss¥
000020 FF150003 6F0€397E FF150001 4F06399A O000O0FFO00 00000000 FFO040130 800180A4 ¥eceeeoscocscccscccsccoscscansasae¥
000040 40001598 0C0CO00C 400C167C 0C002120 58811BC0O 00071248 00040000 000002C0O0 * ceceeess scoscsscccscecscnnscansosce¥
000060 00040000 00000366 00040000 00C0030A 00000000 0000CA68 00040000 0000022€ *eeeoooeasescocsccccscssoscccssnccsed
063820 058058F0 8226D201 FOOOE00E 47FC8010 OTFE5820 802A1832 4840802C 17554350 *..e0eeKeOoooelOoesoscaccee oceaadc¥
063840 802C4165 00C047F0 802C0000 CCCCCOOL 89200004 8C600020 89303004 8B50001F *seeeeoelecoceccccccscccccaconsacsc¥
063860 92FF8046 47F08C48 FFO00D200 80528046 4TF08054 FFO00000 47F08060 FlFLIF1F1l *eeeeeOcoeeKeoeoooeOeooeceoeloallll*
063880 F100D203 805B8CSA 0C0047FO 8076F1F2 F3C40000 0001234C F2338072 806C0000 *1leKoeeeoseeeCeoeal23Deeccceecacnsse¥
0638A0 47F08086 F1F2F3C4 F3338C82 8C720000 47FO080AE F8F3F2F1 C4000000 00000000 *.0.¢123D3ccccccee0ce832lDacccnsec*
0638CO FOFOFOF8 F3FZ2F1C4 00000000 ©083214C F27480A6 8092F377 809E80A6 000047F0 *0008321Deecccecelecesedencecesasl*
0638E0 80E04020 6B202020 6B202021 4B202003 5749297C 40404040 405B4040 40404BF0 oo ceeeeseccscscccas . 0%
063900 F100020C 80D280CO DECC80D2 &CCDCOCO 925C80C0 47FO0B0FC 00091775 4C00D20C *LleKeeKeeeooeKeooaeoaeeOooaoanaoKa*
063920 80D280C0O DEOC80D2 80F60000 924C80CO 411080DC D20C80C2 80CODFOC 80D2812A *eKeeeooKebove caceaelKeeKoaoooKaok
063940 0€109258 1C0C0000 47F08134 00002567 5C000000 001CC20C 80D2R0CO DFOC80D2 *eeeeoeoeeDevccennnnceaaKaeKaaasakk
063960 812F0610 925B10CC 000C4110 OOFF4410 815447F0 815A9200 B8158FF00 00004120 *eeeeeceoscccccsscoeeluacccncsnccsce¥
063980 00C14420 816C4780 8172477C 81769500 8170C100 415000BC 00004130 00044150 *eAceceeccccsccccossAecccccscncnesc¥
0639A0 00134450 818847F0 81924360 818CFLlF2 F3F4F500 0000DCO9 819EB1A8 4TFO081B4 *eueeeoeloceeeel2345.00ccccceealad*k
0639C0 07030101 09080409 03000A09 08070605 04030201 00000000 DCO681CO B8LCA4TFO *eueeeeossccccssecscocsccssscssassl¥
0639E0 81060704 02C50809 0001030€ FFFEFDFC FBFAFOF8 F7F6F5F4 0000DD09 B81lE681F0 *e0ceeesccccccoceoesIBTESbeaeacWol*
063A00 415081E6 47FC81FA 07090608 09030104 0301001C 00000000 00000000 O00O0DDO7 *eeeWeOceseoscesossccecoscconsos e
063A20 8206820E 474C8216 01040607 0C010305 C5000502 005B0000 41308206 00004110 *eeeee secccccscscccscscccccscncesc®
063 A40 00200A0D 47F09084 00C63DOE DCC447FO 90ECDOOC 05C004F0 07004110 CO100511 *eeeeeOcovceceaeaelocaceceCananacaak
& 064000 00000000 00000000 00C00000 00C00000 00000000 00004000 9400025C 00790000 *eeeeeososecscccccccsce sesccnnss¥
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Ly

Loc

00017A
00017E
000182
000186

00018A
00018E
000193
000194

OBJECT CODE

4130 0004
4150 0013
4450 8188
47F0 8192

4360 818C
FLF2F3F4F5
00

0000

ADDR1 ADDR2

00004
00013
0018A
00194

CCOl8E

STMT

903
904
905
906
907
908

910
911
912

914
915

916

918
919
920
921
922

924
©25
Q26
927
G28
929
930
931
932

SOURCE STATEMENT

#5555 TEP5F5E555555555555% QUESTION 1.2]1 $555555855555355555555555855858

*$
*$
*$
*$

*$

GIVEN THE FOLLOWING INSTRUCTION STREAM:

INSERT ic
KARACTER DC

GOAWAY DC

*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$

PP PP PP PP PP ST ETEPIPEESTOIEPPIPPIFIPISLE553558555585

WHICH OF THE FOLLOWING WILL BE THE RESULT OF THE PERFORMANCE OF

3+4
5,X"13"
59 INSERT
15,GOAWAY

64 KARACTE
C'12345"

H*QC?

R

THE EXECUTE INSTRUCTION

A.
B.
C.
D.
E.

REGISTER
REGISTER
REGISTER
REGISTER
REGISTER

THE CNRRECT ANSWER

6
7
7
6
1

IS

WILL
WILL
WILL
WILL
WILL

THIS WILL GET A DUMP.

?

CONTAIN
CONTAIN
CONTAIN
CONTAIN
CONTAIN

XVFLY
X1FL!
XUF5
X1 F4t
XUFL*

BITS
BITS
BITS
BITS
BITS

24=31
24-31
24~31
24-31
24-31

P H PP B RS

B

$

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
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0009030Q
00090400
00090500
00090600
00090700
00090800
6009090C
00091000
00091100
00091200

00091400
0009150¢C

00091600

0009180C
0009190C
00092C00
00692100
00092200
00092300
00092400
00092500
G0092600
0C0927GC0
0009280¢C
0009290¢C
0C093000
00093100
00093200
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LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOBAPRT0 9/16/70
935 %=========z======z========== ANSWER 1.,2] =======z=z=z=z=z=z=z=z==z=z=z=z=zz=z====z==z==z== (00093500
936 *= = 00093600
937 *= = 00093700
938 *= C-=— IS THE CORRECT ANSWER,REG 7 WILL CONTAIN X'F5*' IN BITS 24-31= 00093800
939 *= LET!'S SEE WHY, OKAY? = 00093900
940 *= = 00094000
941 *= WHEN THE EXECUTE IS PERFORMED BITS 24-31 OF REGISTER 5 ARE = 00094100
942 *= OR'ED WITH BITS 8-15 OF THE INSERT CHARACTER INSTRUCTION. = 00094200
943 *= THE INSERT CHARACTER INSTRUCTION BECOMES(INTERNALLY): = 00094300
Q44 *= IC T+KARACTER(3) REG 3=4 = 00094400
945 *= = 00094500
946 *= THEREFOKE WE INSERT THE CHARACTER FROM 'KARACTER+4'(X'F5%') = 00094600
947 *= INTO REG 7. = 00094700
948 *= = 00094800
949 *= THE DUMP ON THE NEXT PAGE WILL PROVE IT. = 00094900
950 *= = 00095000
951 *= NEXT WE'LL EXPLORE THE TRANSLATE, AND TRANSLATE AND TEST = 00095100
952 *= INSTRUCTIONS. = 00095200
953 *= = 00095300

964 ¥==============SS=S======S==S=S===S=S==S==============s==========z========z====== (00095400
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F.P. REGS.

REGS 0-7
RECS 8-15

000000
000020
000040
000060

063820
063840
063860
063880
0638A0
0638C0
06 38E0
063900
063920
063940
063960
063980
0639A0
0639C0
0639E0
C63A00
063A20
063A40

C64000

C0. 00000C C0O000000

00000050 COOOQCFF CCO0COC1 CO000004
€F062822 CCCCCCCO 0006ETBC OO06ETFB

00000000
FF150003
40001598
00040000

058058F0
802D416¢
92FF8046
F100D0203
47F08086
FOFOFOFS
80E04020
F100020C
80D280C0
06109258
812F0610
00C14420
00134450
07030101
81D60704
415081E¢
8206820E
00200A0C

00000000

0000020C
4F06399A
50CCC000
00000366

822€D201
00CC4TFC
47F08048
805B805A
F1F2F3C4
F3F2F1C4
6B2C2020
80D2¢e0CC
DEOC80D2
10000000
925B1CCO
816C4780
818847FC
09ceo4cCs
02050809
4TFCELFA
47408216
47F09084

0cccoo0o0

FOFQF2CO
FF1£0001
40001670
00C4C000

FCCC800E
8C2CC000
FFQ0OD200
000047F 0
F3338082
0Ccc00000
68202021
DECC8CD2
80F 60000
47FC8134
00004110
81724770
81924360
C3C00AQS
00010306
07C90¢€08
01040607
00062D0E

00C00000

00.00GGCC CccooocacC

5CO6ED90
4F C639B6
€C0C2120
00C0030A

47F08010
00000001
80528046
8076F1F2
gcr2co00
0083214C
48202003
8CCDOOCO
924C80C0
00002567
CCFF441C
81769500
818CF1F2
C8C7C605
FFFEFDFC
CSC30104
0CC10305
DCC447F O

00000000

00.000000 00000000

00.00000C 0C0OCOCOO

Kee 7
00000001 00000013 020000000 Q0QO0Q0F5S
60063A22 0D06ETEO 00002170 000632DOE

00063820
0000FFOQ0
587FD1CO
€C000000

07TFES 820
89200004
47F08054
F3C40000
4TFO80AE
F27480A6
5749257C
925C80C0
411080DC
5C0C0000
815447F0
81706C100
F3F4F500
04030201
FBFAF9F8
0201001C
€5000502
9CECDOOC

€CC000000

00002418
noe0NnNooe
00071248
0000CA68

202A1832
8C/ 00020
FFO00CO00
0001234C
FRF3F2F1
8092F377
40404040
47F080FC
czocaonnz
001CD20C
815A9200
4150008C
0000DCO9
00000000
FTF6F5F4
00000000
00580000
05C004FO

00004000

01040080
FF470230
00040000
00040000

4840802C
89203004
47F08060
F2338072
€4000000
809ER0A6
405R4040
00091775
80CODFOC
800280CO
8158FF00
00004130
819E81A8
bCo681CO
0000CDO9
00000000
4130820¢
07004110

9400025C

8003 AFFE
80012938
000002CO
0000022¢

17554350
8B50001F
FIFLIFIF1
806C0000
00000000
000047FO0
40404BF0
4C00C20C
80D2812A
CFOC80D2
00004120
00044150
4TF081B4
81CA4TFO
81E681F0
oooocco7
00004110
C0100511

00790000

eeeeseee002cceceacecccccccccnscec¥

*

%
T
S .

*

cecessesccsesccscsssssccsscsacsee ¥

eee00eKeOsooeCooooenneone seaaea¥

#* 3

eeesees0ececcsraccccocccaccancad¥
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#1oKoooooeoe00e123D00uaecancnaaek
%.000123D300000000000€321D00nncssk
#00083210esesesseocesedocsanessCt
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#1eKeoKeoosoKeoaooooooOooanaooakaX
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LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOBAPRTO 9/16/70
957 * L11707777070107077771777717777 00095700

958 * /TRANSLATE,TRANSLATE & TEST/ ) 00095800

959 * 1177101717717 707F7777771777777 00095900

961 sddkdkrkkikkksix T R AN S LATE I NSTRUGCT I 0N &smfoksskss 00096100

962 * * 00096200
963 * * 00096300
964 * eesescsccsncsees TR DL(LyBL)9D2(B2) eceeceesccccscccases * 00096400
965 * * 00096500
966 * O AS THE NAME INDICATES,THE TRANSLATE INSTRUCTION WAS DESIGNED * 00096600
967 * TO TRANSLATE BYTES CF INFORMATION FROM ONE CODE TO BYTES OF * 00096700
G68 * INFORMATION IN SOME OTHER CODE.THE FIRST OPERAND QOF THE * 000968G0
969 * INSTRUCTION POINTS TO THE BEGINNING OF THE FIELD WE WISH TO * 00096900
970 * TRANSLATE.THE NUMBER OF BYTES TO BE TRANSLATED IS REPRESENTED * 00097000
971 * BY 'L*. A TABLE OF ALL POSSIBLE COMBINATIONS OF BITS IN THE * 00097100
972 * NEW CODE IS ADDRESSED BY THE SECOND OPERAND.UOTHER TERMS YOU * 00097200
973 * MIGHT HEAR REFERRING TO THESE OPERANDS ARE: * 00097300
974 * * 00097400
975 * FIRST OPERAND = ARGUMENT FIELD * 00097500
976 * SECOND OPERAND = FUNCTION FIELD * 00097600
977 * * 00097700
978 * * 00097800
979 * HERE COMES A THUMB NAIL SKETCH OF THE TRANSLATE. * 00097900
980 * * (0098C00
Q81 ¥ RA AR AR AR R KA A ARA R R AR AR RRARERRRRFRRRRERRRRRRR R R KRR RKEx%xx C00981C0




LS

LOC OBJECT CODE ADDR1 ADDR2

STMT

984
985
986
987
988
989
990
991
992
993
994
Q95
996
997
998
999

1000

1001

1602

1003

1004

1005

1006

1007

1008

1010
1011
1012
1013
1014
1015
1016
1017
1018
1019

SOURCE STATEMENT FOBAPRTO

*EELEEEEELEEEEEEEEEEEEEE6E88 THUMBNAIL SKETCH GLGGLGEEEELEEELEEEEEEEEEEEE
*8&

*& Fm————————— NUMBER NF BYTES TU BE TRANSLATED.
*& \

*&
*&
*&
*& |
& |
*& |
*8& +
*8& | |

*& 1 |

*& Fmm + tm———— +
*& | .

*& |==~=PROCESSING===——== >
*8& | 1
*& v |
*8& ARGUMENT FIELD |
*§ + -

THE TRANSLATE INSTRUCTION

4+ — 4+
-
x
r
o
-
(w)
-
[+]
N
<
N

I
|
|
v
FUNCTION FIELD
- + + it R

|

+
[ eI SR A B A B e B ac B o B S B o B T B e B o T AW o W o B B o}

*& | BYTES TO BE TRANSLATED | NEW CODE,ALL BIT COMBINATIONS (&
*8& + + TTye T +&
*& &
*& &
LB GG L L E G LB EE b EE G EEaEE L E LG EEELEEEEELEEEEELEELEEEEEEREEELEEEEE

Sk ek o e e o o o 3k e ok sk e ok sk e ok ek ok o ek e e okl oK e K ok kst ek ok R ok R ok ok ok ok

3*
3t
3
3t

DURING THE OPERATION AS EACH ARGUMENT BYTE IS PROCESSED ITS VALUE
IS ADDED TO THE STARTING ADDRESS OF THtE FUNCTICN FIELD.THE BYTE
AT THIS NEW ADDRESS IN THE FUNCTION FIELD REPLACES THE ARGUMENT
BYTE IN THE ARGUMENT FIELD.

eseeees ENOUGH CHATTER LETS LOOK AT AN EXAMPLE:ecooss

36 3 3% 3 S 36 3 3 3

3
33 % 9 3 3 3t ¢ 3¢

Sk e e 3ok sk ok ok ke o s o ok ok ok oK e o e i sk ok ok o ok e ok e i e i o oK R Sk ok o ok s i ok sl R Rk Kok

3
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00098400
0009850C
00098600
00098700
00098800
00098900
00099000
00099100
00099200
00099300
00099400
00G99500
00099600
00099700
00099800
00099900
00100C00
0010C100
00100200
00100300
00100400
00100500
00100600
0C1G0700
00100800

00101000
001061100
00101200
00101300C
00101400
0C101500
00101600
00101700
001018CO
0Cd1l019cCO




(4]

LOC O0OBJECT CODE ADDR1 ADDR2

000196 DCO9 819E 81A8 COLAC OOLAA

00019C 47F0 81B4 001B6

0001A0 0703010109080409
0001A8 0300

0001AA 0A09080706G50403
000182 020100

00C1B5 00
0001B6 0000

STMT

1021
1022
1023
1024
1025
1Cc26
1027
1028
1029
1030

1031
1032

1033
1034
1035
1036
1037
1038
1039
1040
1641
1042
1043
1044
1045
1046
1047
1048
1049
105G
1051

1052
1053
1054
1055
1056
1057
1058
1059
1060

SOURCE STATEMENT FOBAPRT0
3¢ 3 e ok e ok ok 3R ok e e ok ek o o g i ok ke o i ke ol ok oK 3l o e o o e e e oK ke ok ko ok % ok koK e oKk o R ok ok K koK
* *
x* *
* *

TR OLDCODE(10),NEWCODE  TEN BYTES AT ‘OLDCODE* WILL BE  *

* TRANSLATED. *
* *
: BC 15,L00KSEE I BET YOU KNOW WHAT THIS DOES. *
* *
OLDCODE  DC X'0703010109C804090300" BYTES TO BE TRANSLATED *
* *
NEWCODE DC X'0A09080706050403020100" THE STRUCTURE OF THE NEW *
* CODE *
st e e oo o ok 3 e o o e 3 o o ok o e ok o e o oK okt e sl ol s e o oK o 3ok K e i o ok R R HOR SOR O OR HOR R R R ok ok ok
* *
* FOR EXPLANATION PURPOSES,LET'S SAY THAT LOCATION *NEWCODE® *
* CONTAINS ALL POSSIBLE COMBINATIONS OF BITS IN THE NEW CODE. *
* (EBCDIC HAS 256 COMBINATIONS) *
* THE FIRST ARGUMENT BYTE TO BE OPERATED UPON IS THE X'07' AT *
* LOCATION 'OLDCODE'.THIS X'O7' IS ADDED TO THE STARTING *
* ADDRESS OF *NEWCODE'.THE BYTE AT *NEWCODE+7'(X'03')THEN *
* REPLACES THE X'O7'IN LOCATION *OLDCODE*'.PROCESSING CONTINUES *
* WITH THE TRANSLATION OF THE BYTE AT 'OLDCUDE+1'.THE BYTE AT *
* "NEWCODE+3' (X'07') REPLACES THE BYTE AT 'OLDCODE+L'AND SO ON.  *
* AFTER EXECUTION OF THE TRANSLATE INSTRUCTION LOCATION *OLDCODE' *
* SHOULD CONTAIN THE FOLLOWING: *
* *
* + -+ *
* * OLDCODE *=====>]0307090901020601070A| *
* + + *
* *
LOOKSEE DC H1OC" DUMP I T veveesocanoocansnne *
* *
* O COMING SOON (IN THE NEXT PROJECT),"A REAL NEAT WAY TO BUILD *
* A FUNCTION FIELD.® -
* *
* *
* “LET US PROCEED TO THE DUMP ON THE NEXT PAGE" *
* *
% 3 Fe 3 e % e 3k A o K 3 o e 33k 3k ek s ik 3 3Rk 3K e 330 o i 3R 3R e 3 33k % 3R 3ok R 30k 3R 3R 3R 3R R 300K 3K % Rk e ok ok Roakok
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00102100
00102200
00102300
00102400
00102500
00102600
00102700
00102800
00102900
00103600

00103100
00103200

00103300
00103400
00103500
00103600
00103700
00103800
00103900
00104000
00104100
00104200
00104300
00104400
00104500
00104600
00104700
00104800
00104900
00105000
00105100

00105200
00105300
00105400
00105500
00105600
00105700
00105800
00105900
00106000




F.P.

REGS 0-7
REGS 8-15

000000
000020
000040
000060

063820
063840
063860
063880
0638A0
0638C0
0638E0
063900
063920
063940
063960
063980
0639 A0
0639C0
0639E0
063A00
063A20
063 A40

& 064000

REGS.

Kooy

00.000000 C00Q00000

00000050 CO000OOFF 000000C1 00000004
€F063822 COC00000 OCO6ETBC QOO6ETF 8

00000000 0000055C FOFOF5CS
FF150003 4F0€39B6 FF150001
000641A8 0C000000 00CC167C
0C040000 000002¢&€ Q00C4CCCO

058058F0 822¢D201 FOO0ECOE
802D4165 000047F0 802C00CO
92FF8046 47FC8C48 FFOOD200
F100D203 805B8CS5A 00CC47FOQ
47F08086 F1F2F3C4 F3338082
FOFOFOF8 F3F2F1C4 00CCO00CO
80E04020 6B2C2020 6B 202621
F100D20C 80D280C0O DEOC&CD2
80D280C0O DEQC80D2 80F60000
0610925B 1000C000 47FC8134

E 812F0610 925B10CC C0CC4110

00C14420 816C4780 8172477¢C

’ﬁﬂuﬁ_ﬁp_&lﬁﬁ.ﬁlﬂz.iuﬁé%o
03070905 01020601 07CAJ0OAOS

81D60704 02050809 00010306
415081E€ 47FCELFA 07C90608
8206820E 474C8216 Q1C4CeCT
00200A0D0 47F09084 00063DOE

00000000 00000000 00COOQCCC

CC.COCCO0 00000000

5006ED90
4F C63908
00002120
0000030A

47FC8010
€C000001
80528046
8CT6F1F2
8C720000
0C83214C
48202003
8CCDOO0O
924080C0O
00002567
CCFF4410
€1769500
818CF1F2
€cec7Cc605
FFFEFDFC
09030104
0C010305
DC0447FO

€0000000

00.000000 00000000

00.0000C0 00000000

00000001 09000013 00000000 0Q0NODFS
60063A22 0006 E7BO 00002170 OUO63DCE

00063820
000CFFOO
S87EAOCOC
00000000

07FE5820
892 00004
47F08054
F3C40000
4T7F080AE
F27480A6
5749297C
925C80C0
411080DC
5C000000
81544 7F0
8170C 100
F3F4F500
04030201
FBFAFQF8
0301001C
€5000502
9CECDOOC

00000000

00002A18
00000000
00071248
0000CA68

802A1832
8C600020
FF000000
0001234C
FAF3F2F1
8092F377
40404040
4TFOR0FC
D20CR0D2
no1cczaoc
815A9200
4150008C
0000DCC9
00000000
FTF6FS5F4
00000000
C0580000
05C004FO0

00004000

01040080
FF060130
00049000
00040000

4840802C
89303C04
47F08060
F2338072
C4000000
809E80A6
405B4040
00091775
80CODFOC
80D280CO
8158FF00
00004130
819E81A8
DC0o681CO
00000DDOS9
00000000
41308206
07004110

9400025C

8003AFFE
A0018€7C
000002C0O
00000226

17554350
8850C01F
FLIF1F1F1
806C0000
00000000
000047F0
40404RBFO
4C00C20C
80D2812A
CFOC80D2
00004120
00044150
4TF081B4
81CA47FO
81E681F0
0000DDO7
00004110
C0100511

00790000
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LOC OBJECT CODE

0001D8 0000

ADDR1 ADDR2

STMT SOURCE STATEMENT FOB8APRTO

ANSWER B IS CORRECT.

*7' BYTES IN THE ARGUMENT FIELD ('MESSG' THROUGH 'MESSG+6') =
ARE REPLACED BY FUNCTION BYTES FROM THE TABLE CALLED *TRTBL' =

y
o
)
~

3 3 3 3 3

oo n

-
- -
o o
N =
3 3
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0010940C
00109500
00109600
00109700
00109800
00109900
00110000
00110100
00110200
00110300
00110400
00110500




F.P. REGS. 00.000000 COCCCOO0C 00.000000 00000GCC C0.00000C 00000000 00.000CCC CCCCO00O0

REGS 0-7 00000050 CCOOOOFF C00000C1 0C000004 00000001 00000013 00000000 0OCOOOFS

REGS 8-15 6F063822 C0000CCC CCCHETBQO QO06ETFS8 60C63A22 0006E7BO 00002170 00063DOE

000000 00000000 0000020C FOFOF2CC 5006ED90 0C063820 00002A18 01040080 B8003AFFE *eeeeeeee002cccccncaccscsncnscnee¥
000020 FF150003 4F0€39D08 FF150001 4F0639FA 0C0Q0FFO0 00000000 FFO60130 AOO01867C *eeeeseeQevcecacccsssscsseascsscsck
000040 000641A8 0C0OCO000 0000167C 00002120 587D79C0 00071248 00040000 000002C0O0 *esoeeosococccssccssscsscncssnseseX
0000 60 CC04000C 00000366 00C40000 O000030A C0000000 0000CA68 00040000 0000022€ *eeoeeseocoscoccssccscassosssscscss¥
063820 058058F0 8226D201 FCCO800F 47F08010 O7FE5820 802A1832 4840802C 17554350 *e2020eeKeCovaolacacecnccns ocncask
063840 802D4165 000047F0 802CGCCC CCCO0001 R9200004 8C600020 89303004 8B50001F *eeeoeeeleccoacocsacsasccsscssanss¥
063860 92FF8046 47F08048 FFQOOD2CO 8C528046 4TF08054 FFO00000 47FC8060 F1lFLF1F]l *cesee0ceseKeaooeoCooonoeealoallllX*
063880 F100D203 805B805A 000047F C 8CT76F1F2 F3C40000 0001234C F2338072 806CC00C *leKeeoooooeeO0eal23Decacse2ecnanec¥
0638A0 47F08086 F1F2F3C4 £3338082 €C7200C0 4TFO8O0AE F8F3F2F1 C4000000 00000000 #¢0.¢123D3cecccses0ce832lD0nccascs*®
0638C0 FCFOFOF8 F3F2F1C4 00000000 0083214C F27480A6 8092F377 809E8CA6 000047F0 *0008321Dcecsceceleccosedenacsnsdl¥*
0638E0Q 80E04020 6B20202C 6B202C21 48202003 5749297C 40404040 405B4040 40404BF0 *eo cececccscccsccnce . 0%
063900 F100D020C 80D280CO DECC80D2 8CCDO0O0O 925C80C0 47FOR0FC 00091775 4CO00C20C *1leKeoeKeoeooKeoeooooooCoaonoooakKe*
063920 80D280C0 DEOC80D2 80F6GCCC 924080C0 411080DC D020C80D2 80CODFOC 80D2812A *eKeeeoooKebove aesesekKoeoKooooaKeoX*
063940 06109258 10000000 47F08134 CCCLC2567 5C000000 001CC20C 80D280CO DFOCBOD2 *eveeeeosooleccseccccoseKaaKaasoaK®
063960 812F0610 925B1000 00004110 OOFF4410 81544 7F0 815A9200 8158FF00 00004120 *eeseceecoscesssscosecleccancccacec
063980 00C14420 816C4780C 81724770 817695C0 8170C100 415000BC 00004130 00044150 *eAeeeeacecerscecssAecacacccnnces¥
0639 A0 00134450 818847F0 8192436C 818CF1F2 F3F4F500 0000DCO9 819ES81A8 4TFO081B4 *eeeeeoeOeeveeeel?2345000ccccnealec®
063960,‘m”§3070909 01020601 C7CAOAQ9 08070605 04030201 CO0000000 DCO681CO BLCA4TFO *eeeseeaocascsccssssscsscsscasseel¥
0639E0 ID®EBFE FOFAFIF6 FFOI1030€] FFFEFDFC FBRFAF9F8 FTF6F5F4 00000009 8lE681F0 *408eeeTbeoacocaecseaS8T€54000ealol*
063A00 415081E6 4TFO81FA 07C90608 CS03C104 0301001C 00000000 00000000 OOOODCO7 *ueeWeOeceoevsesosecosossnsosnasc¥
063420 82C6820F 47408216 01040607 0CC10305 05000502 005B0000 41308206 00004110 *eeeee ccessccscssvssocscscsocsoscec¥
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LOC OBJECT CODE ADDR1 ADDR2

0001DA DDO9 81E6 81FO O01E8 CO1lF2

0001EC 4150 81Eé6 001ES8
o 0001E4 47F0 81FA 001FC

0001lE8 0709060809030104
0001F0 0301

0001F2 001CC0000000GG0O0
0001FA 0000

0001FC 0000

STMT

SOURCE STATEMENT FOBAPRTO

*
3
*

sokkkdokRkkk%kX T R AN S L AT E & T E S T ssoksddokiodokgsongksokionk

G THE TRANSLATE AND TEST INSTRUCTION IS SIMILAR TO THE TRANSLATE
INSTRUCTION IN THAT IT UTILIZES THE ARGUMENT BYTES TO REFERENCE
LOCATIONS IN THE FUNCTION FIELD.HERE THE SIMILARITY ENDS.IF THE
FUNCTION BYTE REFERENCED CONTAINS A ZERO THE OPERATION CONTINUES
ON TO PROCESS THE NEXT ARGUMENT BYTE.IF THE FUNCTION BYTE
REFERENCED CONTAINS ANY NON-ZERO CHARACTER THE ADDRESS OF THE
RELATED ARGUMENT BYTE IS PLACED IN REGISTER 1.ALSO THE FUNCTION
BYTE IS LOADED INTO BITS 24-31 OF REGISTER 2.

C IN THE FOLLOWING EXAMPLE I'M GOING TO SCAN A 10 BYTE FIELD
(*MARIE') LOOKING FOR A X'01°'.

e 3k e 3R e o 3k N R e i 3 3 3R 3 RO e i R ks R 3R 3 3 3R R 3R R 3R o 5l R R R 3 R R R R i R sk ROROR RO R R AR R K

03 36 36 36 3 36 b 36 3% 36 36 36 3t 3 3t 3¢ 3¢

TRT MAKIE(10),LOUISE MARI E=THE ARGUMENT FIELD
* LOUISE=THE FUNCTION FIELD
*
LA 54,MARIE FOR US TO COMPARE TO REG.1
BC 15,UPANAWAY
*
* +tt———————— *MARIE+6' (ONE BYTE)
* ]
* Vv
* —
MARIE DC X107090608090301040301°*
*
*
L QUI SE DC X*601C000000000000000C" ONLY LOUISE+1 IS NON-ZERO

%0 THE OPERATION BEGINS BY EXAMINING THE ARGUMENT BYTE AT *MARIE'.THIS
BYTE REFERENCES LOCATION 'LOUISE+7' IN THE FUNCTION FIELD.THE
VALUE OF 'LOUISE+7' IS ZERO SO PROCESSING OF THE ARGUMENT FIELD
CONTINUES.THE ONLY ARGUMENT BYTE WHICH HAS A CORRESPONDING
NON-ZERO FUNCTION BYTE IS LOCATED AT 'MARIE+6'.WHEN THIS ARGUMENT
BYTE IS OPERATED UPON THE EXECUTION OF THE TRT IS SUSPENDED.

THE ADDRESS OF 'MARIE+6*' IS LGADED INTO REG.1 AND THE FUNCTION
BYTE(X'1C') IS INSERTED INTO REG.2.

3 36 3 3 36 36 ¢ 3¢

UPANAWAY DC H*0O0*
*

e ook s e ok stk sk ok Sl e ook ok e ok sk ket o o o o o ok oo o ok R o st o oKk oo oK o R R o R ok o R oK R ek ok

*

336 3t 3¢ 36 b 3t 36 3F 3t g6 36 SE 36 36 36 3% 36 36 36 3¢ 3 3 9 4t 3 3 3¢

3¢ 3¢ 3t

*
%
%*

*
*
%*
*
*
*
%*
*
*
*
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00110800
00110900
00111000
00111100
00111200
00111300
00111400
00111500
00111600
00111700
00111800
00111900
00112000
00112100
00112200
00112300
00112400
00112500
00112600
00112700
00112800
00112900
00113000
00113100
00113200
00113300
00113400
00113500
00113600

00113700
00113800
00113900

00114000
00114100
00114200
00114300
00114400
00114500
00114600
00114700
00114800
00114900
00115000
00115100
00115200




F.P. REGS. 00.000000 00000000 00.00CCCO C€00000O0O 00.000000 00000000 00.000000 00000000

|

REGS 0-7 00000050 CCO%3AOE 00003616 €0000004 00000001 00063A08 00000000 OCOOOOFS

REGS 8-15 6F063822 C000000q 0006E7B0 COO06ETF8 60063422 0006E7BO 00002170 00063DOE

000000 00000000 0000020C FOFOQOF2COl 5006ED90 0€063820 00002A18 01040080 B8003AFFE *eeeeoeee002c0ccccccccccacsscnsaes¥
000020 FF150003 4F0639FA FF150001] SFO063A1E 0000FFO0 00000000 FF060230 90007ELIC *eceeoeocsocscscnccscscssscsccescscX
000040 000641A8 0C000000 000C167C 0C002120 587C11C0 00071248 00040000 000002C0O0 *eeoosceoccccscosossccccscsoscnassscssk
000060 00040000 00000366 00040000} 000C030A 00000000 0000CA68 00040000 00000226 *eeeoesoccssssoscscssnccscsccscses¥
063820 058058F0 8226D201 FOOOEOOE| 47FC801L0 07TFE5820 802A1832 4840802C 17554350 *.¢e0eeKeOeoeeOoencoccocce cooeeok
063840 802D4165 000047FC 8C2C0000| 0CCO0QO1 89200004 8C600020 89303004 8BSO001F *ceeeeeelcoecoscscccsccccosoccscnee¥
063860 92FF8046 47FC8048 FFQO0D200| 80528046 47F08054 FFO00000 47F08060 F1F1F1Fl *¢eeeeOeceeKeooooeCooeoooealeallllk
063880 F 1000203 805B8CS5A 0CCO047FO0| 807T6F1F2 F3C40000 0001234C F2338072 806C0000 *1leKeeceoooooCoeol23Deeceeclococosscs¥
0638 A0 47F08086 F1F2F3C4 F3338C82; 8C720000 4T7FO80AE F8F3F2F1 C4000000 00000000 *.0.¢123D24cecceeeCee832lDoceccssd*
0638C0 FOFOFOF8 F3F2F1C4 00000000) 0083214C F27480A6 8092F377 B809E80A6 000047F0 *0008321Dcecscecelecsccldecsccescsl*
0638EC 80E04020 6B202020 €B202C21]|4B202003 5749297C 40404040 405B4040 40404BF0 *ueo eeeocsescsccacces . . 0%
063900 F100D20C 80D280CO DECC80D2| 8CCDOOOO G25C80C0 47FO80FC 00091775 4C00D20C *leKeeKeoosoKeooooooooOooaoooaaKao¥
063920 80D280C0O0 DEOC80D2 80F60000}924080C0 411080DC C20C80C2 80CODFOC 80D2812A *eKeooooKebooeo coeooekKeoKeoaaoKeoXk
063940 06109258 100C0000 47FC8134|0C002567 5C0C0000 001CD20C 80C280CO CFOCBOD2 *eeeeseooelevccoccoccocakKoaKoaaeaKi
063960 812F0610 925B10C0 00004110|00FF4410 815447F0 815A9200 8158FF00 00004120 *eeseeeococcccssososoesCocccconscceck
063980 00C14420 816C4780 81724770|81769500 8170C100 415000BC 00004130 00044150 *eAeeesoocscvsosoococchAocscncnoscnea¥
0639 A0 00134450 81884TF0 8192436C|818CF1F2 F3F4F500 0000DCO9 B19E81A8 4TF081B4 *eeeeeoolececeel?2345c0cuccnceelec*
0639C0 C3070909 01020601 O7CAOAQ09|08070605 €4030201 00000000 DCO6B1ICO B8lCA4TFO *eeeeoossoosessascscsoscsocscscccscsl¥
0639E0 81D6F8FB FDFAFTF6 FF010306 |FFFEERFC FBFAFOF8 FTF6F5F4 00000009 BLlE6BLFO *eDBeeeTbGecoeooeeeeIB8TES54eeeesaal*
063A00 415081E6 47FCBLFA 07C90608 4 0301001C 00000000 00000000 O000ODDO7 *eoeWeOesooessoossacsacscsascosccscasck
063A20 8206820E 474C8216 €1040607 0CO010305 05000502 00580000 41308206 00004110 *eceoe oocsccccssccccsccsccscscscssssh
063A40 00200A0D 47F09084 00063DOE DCC447FO QO0ECDOOC 05C004FQC 07004110 CO100511 *eeeeeOcovevecoelocecoceloconnceck

& 064000 00000000 00000000 00000000 CCCO0O0OCO 00000000 00004000 9400025D 00790000 *eceeeoseocvocsccscsocsscsssce ossococesX




6s

Loc

0001FE
000204
000208
000210

000218
00021C

OBJECT CODE ADDR1 ADDR2

DDO7 8206 820E 00208 00210

4740 8216

C104060700010305
05000502005B0000

4130 8206
0000

00218

00208

STMT

1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190

SOURCE STATEMENT - FOBAPRTO

*¥5$55555555555555555868585% QUESTION 1,23 $55555595555555555555655555858

*$ $
*$ $
*$ HERE'S ONE FOR YOU. $
*$ GIVEN THE FOLLOWING CODE: $
*$ $

TRT CONNIE(8)4ANN $

BC 4y HIOSILVA THIS IS DIFFERENT ISN'T IT $
*$ ’ $
*$ $
CCNNIE bC X' 0104060700010305" $
*$ $
ANN DC X*05000502005B000G¢€" $
*$ . $
HIOSILVA LA 3,CONNIE FOR COMPARISON PURPOSES $

DC H'* 00! DUMPSIT $
*$ $
*$ $
3PP P PP P PP F T SP PP PP TP TPPPSPPPFF5555555355555555555555555565%
*$ $
*$ $
*$ WHICH OF THE FOLLOWING SHOW THE CORRECT CONTENTS OF REG.1 AND $
*$ REG.2 AFTER THE TRT IS EXECUTED? $
*$ : $
*$ A.REG.1=ADDRESS OF 'CONNIE+2';REG.2=X'05"* $
*$ $
*$ B.REG.1=ADDRESS OF 'CONNIE+6"';REG.2=X"'5B"' $
*$ $
*$ C.REG.1=ADDRESS OF *CONNIE+4';REG.2=X%'05" $
*$ $
*$ D.REG.1=ADDRESS OF 'CONNIE+2'3REG.2=X'02" $
*$ $
*$ $
*$ THE CORRECT ANSWER TIS_______ ? $
*$ $
¥5 5 5555595555555 5955555555P5F5559555F55355F555555555555555555555855%
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00115500
00115600
00115700
00115800
00115900
Q0116000
00116100
00116200
00116300
00116400
00116500
00116600
00116700
00116800
00116900
00117000
00117100
00117200
00117300
00117400
00117500
00117600
00117700
00117800
0C117900
00118060
00118100
00118200
00118300
00118400
00118500
00118600
00118700
00118800
00118900
00119000




Lac

OBJECT CODE

ADDR1 ADDR2

STMT SOURCE STATEMENT FG8APRTO
1193 *========================== ANSWER 1,23 ==========================s=====
1194 *= =
1195 *= =
1196 *= C IS CORRECT oseeee =
1197 *= =
1198 *= PROCESSING OF THE ARGUMENT FIELD CONTINUES UNTIL A NON=-ZERO =
1199 *= FUNCTION BYTE IS REFERENCED.THE ARGUMENT BYTE WHICH FIRST =
1200 *= REFERENCES A NON-ZERO FUNCTION BYTE IS LOCATED AT *CONNIE+4* =
1201 *= THE FUNCTION BYTE REFERENCED IS A X'05' AT LOCATION =
1202 *= TANNT =
1203 *= THE DUMP WILL PROVE IT.... =
1204 *¥==============-=S==-==-=- S-S =SSCSS=Z ST =SS SE =SS =SS SSSSSSS =SS =SS SSS===SS========
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00119300
00119400
00119500
00119600
00119700
00119800
00119900
00120000
00120100
00120200
00120300
00120400




19

F.P. REGS.

REGS 0-7
REGS 8-15

000000
000020
000040
000060

063820
063840
063860
063880
0638A0
0638C0
0638E0
063900
063920
063940
063960
063980
0639 A0
0639C0
0639E0
063A00
063A20
063A40

064000

T T R

00.00000C 00000000

00000050
€F062822 COCO0CCO| 0006ETBO Q006ETF8

00000000
FF150003
40001598
0004000C

058058F0
802D4165
92FF8046
F100D203
47F08086
FOFOFOF8
80E04020
F100D20C
80D280C0O
06109258
812F061C
00C14420
00134450
03070909
81D6F8FB
415081E6
8206820E
00200A0C

00000000

0000020C
5F063A1E
5C000000
00000366

8226D2C1
000047F0
47F08048
805B8C5A
F1F2F3C4
F3F2F1C4
6B2C202¢C
80D280C0O
DEOC80OD?2
10000000
92581000
816C4780
818847FC
01020601
FDFAFTF6
4T7FO81FA
4740821¢
4TF09C84

00000000

FOFCF2CO
FF150001
400016C0
00040000

FCCOBOOE
802C 0000
FF00D200
000047F0
F3338082
00000000
68202021
DECC80D2
8OF 60000
47FC8134
00004110
81724770
81924360
07CAOAOS
FF010306
07C90608

00.000000 ©COO0O0CC

| »fgz
CO&BA C CCCCOOO5 00063A28

R

5006ED90
5F 063A3E
0€002120
00000304

47F 08010
00000001
80528046
8CT6FLF2
8C72C0CO
0083214C
4B202003
8CCDOO0O
G24C80C0O
00002567
0CFF4410
81769500
818CF1F2
C8070605
FFFEFDFC

01C40607
00063D0OE

oocccooo

C3C1 04
0C010305
0447F 0

6C000000

00.000000 00N000Q00

00.000000 0CCCCOOO

00000001 00062A08 00000000 GOOOOOFS
60063A22 O0NDEETEO 00002170 0006300E

00063820
COOCFFNO
5S87TAC2CO
CC000000

O7FES820
89200004
4T7F08054
F3C40000
4TFOR0AE
F27480A6
5749297C
925C80C0
411080DC
5C000000
815447F0
817CC100
F3F4F500
04030201
FBFAF9F8
0301001C
¢5000502
9CECDOOC

0€000000

0co02A18
0030000¢C
00071248
0000CA~8

802A1832
8C600020
FFO000000
0001234C
F8F3F2F1
8092F377
40404040
4TFO80FC
D20C80D2
001CD20C
815A9200
415000BC
0000DCO®
00000000
FTF6FS5F4
00000000
005B0000
05C004F0

00004000

01040080
FF040230
00040000
00040000

4840802C
89303004
4TF08060
F2338072
C4000000
809E80A6L
405RB4040
00091775
80CODFOC
80D280CO
8158FF00
00004130
819E81A8
DC0O681CO
00000009
00000000
41308206
07004110

940002EC

8003 AFFE
4001807A
000002CO
0000022¢

17554350
8B50001F
F1F1F1F1
806COCOC
00000000
000047F0
40404BFO
4C00C20C
80D2812A
CFOC80D2
00004120
00044150
4TF081B4
81CA4TFO
81EE681F0
ooooccov
00004110
C0100511

00790C00

Feeeeosese002ceccensensccccccncaces

¥ seeeeece sevccssceBoccccscccncen
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*
Ko ooooescsosssecscsccsscssccscsse oo
*
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FeseoseoeDeceaceescerscsssnccssascaoX

FeoeeeOeoeeKeooeeelOeaooeooalaollll®
¥loeKeoooooeeO0ool23Deeeeee2eacocaa¥*
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Loc

OBJECT CODE

ADDR1 ADDR2

STMT

1206
1207
1208
1209
1210
1211
1212
1213

1215

SOURCE STATEMENT FO8APRT0

ook Aok ook ROk SOk KRR gokdoRAOk KRk N O T I € B soksiokoroksokssokooksoRok koksoR sokook 30K Sok okok

*

%* THAT DOES IT FOR THIS PROJECT. PLEASE USE THIS SHEET FOR ANY

* COMMENTS YOU MAY HAVE. NOTIFY YOUR INSTRUCTOR OF COMPLETION OF
* THIS PROJECT BY DISPLAYING THE B L U E' ANSWER CUE
*
*
*

* 3 3 3 3 #

s et ok e e e A0 o 3 e 30 e e el e e o ok s ok e ok i e S ol e e e o e g o Sk s ok sl ke ok ek R e o e g

$ok e R R R ORR R ROR R RORK KRRk Rk KR C O M M E N T S sksoidsskssmok ko ok kol kakokok kok ok
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00120600
00120700
00120800
00120900
00121000
00121100
00121200
00121300

00121500




AAAAAAAAAA
AAAAAAAAAAAA
AA AA
AA AA
AA AA
AAAAAAAAAAAA
AAAAAAAAAAAA
AA AA
AA AA
AA AA
AA AA
AA AA

L
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLtieeeeetet
LLLLLLLLLLLL

WW
WW
WW
WW
WW

WW

WW

WW

WW

WW

WW

WW WW

WWWW  WW

WW  WW WW

WW WWWW

W WWW

WW
9999999999
599959999999
99 99
99 99
99 99
999959999999
999999999999
99
99
99 99
999599953999
9999999999

PEPPPPPPPPP
PPPPPPPPPPPP
PP pp
PP pp
PP PP
PPPPPPPPPPPP
PPPPPPPPPPP
PP
PP
PP
PP
pp

00000000
00060000000
00 00
00 00
00 00
00 00
00 00
00 00
0o 00
00 (¢]9]
10000000000
00000000

2222222222
222222222222
22 22

22
222222222222
222222222222

o st s oo s st e s s ok e ook o s o ok s ok ol o R i o o o o ool R o o sl e oo ok e oK K o 3 e R oK o oK R K R R KR ok 3 3 ook i ok ok R SR i ok 6 R oK e kR e sk ok kR




PGMA PAGE 2

LOC OBJECT CODE ADDR1 ADDR2 STMT SCURCE STATEMENT FO8APRTO 9/16/70

15 Fkpdckmkkdckk Rk Rwxdcikix P R O L O G U E sersesodockoskkdoksmkpopdkkkkkndokgkkkkkxkkx 00001500
16 * * 00001600
17 * IN THIS WORK PROJECT WE'LL TAKE A CLOSER LOOK AT THOSE * 00001700
18 * INSTRUCTIONS WHICH ALLOW US TO COMMUNICATE WITH,AND CONTROL * 00001800
19 * THE ASSEMBLER. THIS PROJECT IS DIVIDED INTO TWO SECTIONS. * 00001900
20 * * 00002000
21 * LET'S FIRST EXPLORE SOME OF THE OPERATIONS THE ASSEMBLER * 00002100
22 * PERFORMS. * 00002200
23 * * 00002300
24 * * 00002400
25 * 1.BY USING THE ASSEMBLER WE ARE FREED FROM THE TEDIOUS * 00002500
26 * TASK OF WRITING OUR INSTRUCTIONS IN MACHINE LANGUAGE. * 00002600
27 * * 00002700
28 * 2.THE ASSEMBLER WILL RESOLVE SYMBOLIC ADDRESSESsAND * 00002800
29 * IN SOME CASES,INSERT THE LENGTH FIELD IN AN *'SS* * 00002900
30 * INSTRUCTION. * 00003000
31 * * 00003100
32 * 3.THE ASSEMBLER WILL GENERATE OUTPUT LISTINGS OF THE * 00003200
33 x PROGRAM BEING ASSEMBLED. * 00003300
34 * * 00003400
35 * 4,THE ASSEMBLER WILL RESERVE STORAGE SPACE FOR US. * 00003500
36 * * 00003600
37 * 5.DATA CAN BE CONVERTED FROM ONE FORM TO ANOTHER. * 00003700
38 * * 00003800
39 * 6.BOUNDARY ALIGNMENT WILL BE TAKEN CARE OF FOR US. * 00003900
40 * * 00004000
41 * 7.THE ASSEMBLER WILL ALLOW US TO MAKE A SYMBOL EQUAL * 00004100
42 * TO A VALUE OR EVEN ANOTHER SYMBOL. * 00004200
43 * * 00004300
44 Ok WHY DON'T WE TAKE A LOOK AT SOME OF THOSE ASSEMBLER INSTRUCTIONS * 00004400
45 * WITH WHICH WE MAY CONTROL THE PERFORMANCE OF THE ABOVE * 00004500
46 * OPERATIONS ? * 00004600
47 * * 00004700
4 8 %k ek e e e s e o e 3 s S e e i 3 e e 3 3 e e ok e e de ook sk o ok ek R okl ik kol ok ok R Rk kxR ook ok x%x 00004800




PGMA

LOC OBJECT COGCE ADDR1 ADDR2 STMT

3636 3 3¢ 36 36 56 36 36 36 3F 3t 36 36 36 36 36 36 36 3 3 3% 3 3 3¢

3036 3 3 36 3F SE 36 36 36 36 36 3t 36 36 3t 3% 3¢ 3¢

3t
3t
¥*
3*

S

s ok R R R R KRR KK kK

OURCE STATEMENT FO8APRTO

3¢
3*

3¢ 3R e A A 3l 30 A AN R X R O B3 303 3 o0 o KO i sl X i e K sk i s e K i s e sisleole Sk e e e SR ok Kok R R e ek R

THE INSTRUCTIONS WE'LL EXAMINE IN SECTION

O LISTING CONTROL INSTRUCTIONS (3)

O DATA DEFINITION INSTRUCTIONS (5)

STORAGE DEFINITION INSTRUCTIUNS (4)

IN CTION OF THE PROJECT WE'LL LOOK AT:

PROGRAM CONTROL INSTRUCTIONS (6)

SYMBOL DEFINITION INSTRUCTICN (7)

ALSO IN SECTTION TWO WE'LL TAKE A GLANCE AT SOME ITEMS

OF A GENERAL NATURE,SUCH AS:

O TERMS (2)

O EXPRESSIONS (2)

0 LITERALS (2)

C LENGTHS——EXPLICIT AND IMPLIED (2)

REQUIRED DOCUMENTATION

1. D.U.S. ASSEMBLER MANUAL

> NOTE:THE NUMBERS ENCLCSED IN () REFER TO THE RELATED
OPERATICNS ON THE PREVIOUS PAGE.

0 IN CASE YOU HAVEN'T ALREADY GUESSED IT,THIS PROJECT IS AN
ASSEMBLY LISTING. THEREFORE IF YOU KEEP CLOSE WATCH ON THE LEFT
HAND SIDE OF THE PAGE YOU CAN SEE HOW THE INSTRUCTIONS ARE
ASSEMBLED. LET US PROCEED..

36036 36 b 3 3 36 36 36 5E 36 3t 3E 36 36 3 SE 3 SF 3 36 3F 36 5 3E 38 3¢ 36 30 36 3 b 3t SF 3 3¢ 3 3 36 3 3k 3 ¢ 3¢

e 3 o 0 0 R oA R R SRR SR R R AR R R R 3 R Ol R R Rk

#*
3

PAGE

3

9/16/70

00005100
00005200
00005300
00005400
00005500
00005600
00005700
00005800
00005900
00006000
00006100
00006200
00006360
00006400
00006500
00006600
00006700
00006800
00006900
C0007000
00007100
G0o007200
00007300
00007400
00007500
00007600
00007700
00007800
00007900
00008000
0coo08100
00008200
00008300
00008400
00008500
00008600
00008700
00008800
00008900
00009000
00009100
00009200
00009300
00009400




PGMA PAGE 4
LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOBAPRTO 9/16/70
97 * I11007077017700777771777777 00009700

98 * / / 00009800

99 * / SECTION / 0C009900

100 * / 0N E / 00010000

101 * / / 00010100

102 * I11177070770007777777777777 00010200




L9

PGMA PAGE 5
LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APRTO 9/16/70
105 ek ok desiogsioq otk ko oot e e solok ek skt ok e sk stk solofok ook ok skookokokoksrRokkor ok Rk k%k 00010500
106 * * 00010600
107 * 1177777777777 777¢0771777771777777 * 000l07cCO
108 = /LISTING CONTROL INSTRUCTIONS/ * 00010800
109 * 11717771177 77777771771717777777 * 00010900
110 = * 00011000
111 * * 00011100
112 * 1717711771 * 00011200
113 * /TITLE/ * 00011300
114 11717717 * 00011400
115 * IF ISSUED THIS *TITLE' STATEMENT * 00011500
116 *PSI TITLE "UP TO 100 CHAR? WOULD CAUSE A SKIP TO ONE AND THE * 00011600
117 * OPERAND TO BE PRINTED AT THE TOP OF% 00Cl11700
118 * THE FOLLOWING PAGES. IF TITLE CARD * 00011800
119 * HAS A NAME FIELD (1 TO 4 ALPHA OR * 00011900
120 * NUMERIC CHAR.), THE NAME WILL BE * 00012000
121 * PUNCHED IN THE OBJECT DECK AS ID IN%* 00012100
122 = COLS 73-76. ANY 4 CHAR MAY BE USED * 06012200
123 * THE LISTING TITLE MAY BE CHANGED BY* 00012300
124 * ANOTHER TITLE CARD BUT THE DECK ID * 000124CO
125 * THIS 'TITLE CARD REMAINS UNCHANGED. * 00012500
126 * WILL BE ISSUED * 00012600
127 = | 0 THE NEXT CARD wILL CHANGE THE TITLE * 00012700
128 * | THAT CARD SAYS AND I QUOTE,"TITLE * 00012800
129 = | 'F.E. EDUCATION4P.S.T. ASSEMBLY LANGUAGE* 00012900
130 = 1 WORK PROJECT. ! * 00013000
131 * v * 00C13100
132 *PGMA TITLE 'F.E. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT.'* 00G132C0
133 * * 00013300
1 34 3 %3k ok 3ok 3ol oK H R koo 3ROl 3RO AR SRk 3R 3R 3k g 3 ROk ROk 3R ol koo sioioiolok ik Jokkor Rk ok kool Q0013400




PGMA F.E. EDUCATION, P.S.T ASSEMBLY LANGUAGE WCRK PROJECT.

LOC OBJECT CODE

ADD*1 ADDR2

STMT

137
138
139
140
141
142
143
144
145

SCURCE STATEMENT FO8APRTO

*$$$95565555555555585555% QUESTIUN 2.1 3555555555555 5555555555555555558%

*$ WILL PGMA BE PUNCHED IN COL.T73-76 UF THE OBJECT DECK
*$ DEVELOPED FROM THIS WORK PROJECT???

$
$
$
$
*$ $
$
$
$

5555555855555 5555555555535535555555955555F5555555555555555555559558858

PAGE 6

9716770

00013700
00013800
00013900
00014000
00014100
00014200
00014300
00014400
00014500




69

PGMA

LCC

00201A

002044
00204C
002054
00205C
002064
00206C

F.E. EDUCATION,

P.S.T ASSEMBLY LANGUAGE WODRK PRCJECT.

OBJECT CUGDE ADDR1 ADDR2 STMT

D5D6E3C540C8D6E6

DSD6E3C540C8D6 E6
40D4E4C3C840D6C6
40D4C540C9E240D7
DICID5E3C5C440D6
D540E3C8C9E240D6
D5C5

147
. 148
149
150
151
152
153
154
155
156

158
159
160
161
162
163
164
165
166
167
168
169
176

172
173

175
176
177
178
179
180
181
182

184

185
186
187
188
189
190

SOURCE STATEMENT FO8APRTO

3

YES.THE TITLE CARD PRUVIDES THE CAPABILITY OF IDENTIFYING =
THE OBJECT DECK WITH UP TO 4 ALPHABETIC OR NUMERIC =
CHARACTERS. THESE 4 CHARACTERS MUST BE PLACED IN THE =

¢ 3 3

NAME FIELD OF THE FIRST *TITLE® CARD IN THE SOURCE
DECKesoeseoooeoeeasannsas I TRIED IT AND IT PUNCHES....

3¢ 3 3 3¢

1117177
/PRINT/
17171177

3¢ 3 e 30 kRO 3 R A K sl sl 3l i R kO3 kot s R oK R K SR 3R R IR I R 3R AR OR SRR R R R Ak OROR ROR R ORROk K

-=>NOTE - PRINT [S THE ONLY LISTING CONTROL INSTRUCTION THAT WILL
PRINT ON THE PROGRAM LISTING
PRINT 1 TO 3 PARAMETERS
PARAMETERS = ON — PRINT A LISTING
OFF — NO LISTING PRINTED

GEN — PRINT MACRO GENERATED STATEMENTS
MACROS COME LATER-———= > NOGEN = PRINT MACRO INSTRUCTION BUT DO NOT
IN AN ADVANCED CLASS. PRINT STATEMENTS GENERATED BY MACROS

DATA - PRINT CONSTANTS IN FULL
NODATA PRINT UP TO 8 BYTES OF CONSTANTS

#0036 36 3t 36 3 36 3 3F 3t 3 3E 3t 3 % 3 3 3 3¢ 3¢
]
#0033 36 3 36 3E 36 3 3t 3 9t 3t 3 3¢ 3¢

PRINT NODATA
DC C'NOTE HOW MUCH OF ME IS PRINTED ON THIS ONE'

* 3

3
A

PRINT DATA

DC C'NOTE HOW MUCH OF ME IS PRINTED ON THIS ONE® *

C IF NO PRINT STATEMENT APPEARS ASSEMBLER ASSUMES
PARAMETERS TO BE — ON,GEN,sNODATA

33 3t 3¢ 3 3

3 3 3 3 3% ¢

S 30 e 3 330 % 3 %k e e ek ok ke e sde i e e stk e e dR ke ook e e sl dioie sk e i i ik sk St o ol i i o kst SR e o3 s st Sjek e il s e skokok sk

PAGE T

9/16/70

00014700
00014800
00014900
00015000
00015100
00015200
00015300
00015400
06015500
00015600

00015800
00015900
00016000
00016100
00016200
00016300
00016400
00016500
00016600
00016700
00016800
00016900
00017000
00017100
00017200
00017300
00017400
00017500
00017600
00017700
00017800
00017900
00018000
00018100
00018200
00018300
00018400

00018500
00018600
000187G0
00018800
00018900
00019000




oL

PGMA

Lac

FeE. EDUCATION,

OBJECT CODE

P.S.I ASSEMBLY LANGUAGE WORK PROJECT.

ADDR1 ADDR2

STMT

193
194
195
196
197
198
199
200
201
202
203
204
205
206
207

SOURCE STATEME

NT

FO8APRTO

*$5$$5$5555955359555555555555555% QUESTION 2.2 $$555355555558555555555588%

*$ $
*$ WHAT WOULD BE PRINTED AS A RESULT OF THE FOLLOWING STATEMENT? §
*$ $
*$ PRINT OFF,NODATA $
*$ DC C'THIS IS QUESTION 2.2¢ $
*$ $
*$ A. THE ENTIRE 20 BYTES OF THE CONSTANT. $
*$ B. THE PRINT STATEMENT. $
%8 C. THE PRINT STATEMENT AND THE ENTIRE CONSTANT. $
*$ D. THE PRINT STATEMENT AND THE FIRST 8 BYTES OF THE $
*$ CONSTANT. $
*$ $
*$ $
5555655555555 5555685555555565555555555555555555555355555555555555555565

PAGE 8

9/16/70

00019300
00019400
00016500
00019600
00019700
0001980C
00019900
00020000
00020100
00020200
00020300
0C020400
0002G500
00020600
00020700




¥4

PGMA F.E. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT. PAGE 9
LGC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOBAPRT7O 9/16/70
210 ®=============================== ANSWER 2.2============================ (00021000
211 *x= = 00021100
212 == B IS CORRECT... SINCE PRINT OFF SUPPRESSES PRINTING THE = 00021200
213 *= CONSTANT WILL NOT BE PRINTED. = 00021300
214 *= = 00021400
215 %= WATCH I'LL ISSUE THE 2 STATEMENTS = 00021500
216 *= THE FIRST ONE YOU'LL SEE IS THE 'PRINT OFF'= 00021600
217 *= THE SECOND ONE YOU'LL HAVE TO TAKE MY WORD = 00021700
218 *x= FOR (PRINT ON). SINCE PRINT HAS BEEN TURNED= 00021800
219 *= OFF BY THE *PRINT OFF',IT ONLY SEEMS RIGHT = 00021900
220 k= AND REASONABLE TO ASSUME THAT WHEN THE = 00022000
221 *= PRINT HAS BEEN TURNED OFF WE WON'T SEE ANY = 00022100
222 *= STATEMENT PRINTED NOT EVEN A 'PRINT ON' = 00022200
223 == PLEASE TRUST ME . = 00022300
224 *= = 00022400
225 PRINT OFF,NODATA 00022500
228 *= = 00022800
229 %= NOTE: I ISSUED A 'PRINT ON,DATA' TO GET US BACK TO = 00022900
230 *= = e ‘=D NORMAL AND TO ALLOW US TO PRINT ENTIRE = 00023C00
231 *= CONSTANTS LATER. SORRY,BUT THE 'PRINT ON,DATA'= 00023100
232 ®= DOES NOT PRINT AFTER THE *PRINY OFF'ys OR DID = 00023200
233 x= I ALREADY SAY THAT ? = 00023300
234 *x= = 00023400
235 ¥========z=s========Z==S==S==S==S===T==SSIST=SSSI=SI==TS===s==z================ (0023500




2L

PGMA F.E. EDUCATION, P.S.T ASSEMBLY LANGUAGE WORK PROJECT. PAGE 10
LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APRTO 9/16/70
238 * 11111717 * 00023800

239 * /SPACE/ * 00023900

240 * 11111717 * 00024000

241 * IF ISSUED THIS *SPACE 6' STATEMENT * 00024100

242 % SPACE 6 WILL CAUSE NUMBER OF BLANK LINES * 00024200

243 * SPECIFIED IN OPERAND TO BE INSERTED * 00024300

244 * IN LISTING. NOTE THAT WHEN A SPACE CARD * 00024400

245 x IS USED IT DOES NOT PRINT BUT STATEMENT * 00024500

246 * NUMBER STILL ADVANCES. I USE THE 'SPACE'* 00024600

. 2417 * THRCUGHOUT THIS PROJECT. * 00024700
249 * THE BLANK LINE ABOVE THIS COMMENT IS THE RESULT OF A SPACE 1 CARD. * 000249G0

250 * * 00025000

251 dkdkaokskodkodk o A oo ook ok ok Aok sk ok ko i il 3otk sk il ol okl R sokoioloR ko ok R ROk R Rk ok Rk Rk xkkk%k 00025100

253 * 17111717 * 00025300

254 * /EJECT/ * 00025400

255 * 1711177 * 00025500

256 * IF ISSUED THIS 'EJECT' STATEMENT WILL * 00625600

257 * EJECT CAUSE A SKIP TO NEXT PAGE, BY USE OF AN * 00025700

258 * EJECT STATEMENT THE NEXT STATEMENT WILL * 00025800

259 * APPEAR AS FIRST LINE OF THE NEXT PAGE. * 00025900

260 * * 00026000

261 R+ttt ttttttt bttt bbbt bbbttt bbb bbbt bbb R bRt H b+ 44++ 00026100

262 * * 00026200

263 % 0 THE NEXT LINE WILL BE ON A NEW PAGE AS A RESULT OF MY ISSUING * 00026300

264 * AN 'EJECT'. * 00026400




€L

PGMA

»
Loc

F.E. EDUCATIONs P.S.I ASSEMBLY LANGUAGE WNRK PROJECT.

OBJECT CODE

ADCR1 ADDR2

STMT

266

268

295
296
297
298
299

SOURCE STATEMENT FO8APRT70
¥ o e e o I AM T HE NEXT L INE . . e *
* 1117770077077 7777777710787077777
* /DATA DEFINITION INSTRUCTIONS/
* 1170000000000 07000 877000707717 1777

*

*0 THESE STATEMENTS ARE USED TO ENTER DATA CONSTANTS INTO STORAGE AND
* TO DEFINE AND RESERVE AREAS OF STORAGE.

*

L0171 0700707770777 0070 700777777777 777
/THE DC STATEMENT. (DEFINE CONSTANT)/
L111770077770770777777777777777711777

*
*

*

*

*

*

¢

E3

&

*®

* G THE DEFINE CONSTANT INSTRUCTION IS USED TO PROVIDE CONSTANT
* DATA IN STORAGE. IT MAY SPECIFY ONE CONSTANT OR A

* SERIES OF CONSTANTS.THIS DATA MAY BE IN A VARIETY OF

* FORMATS.LET'S TAKE A CLOSER LOOK AT THESE INSTRUCTIONS..
*

*

*

*

*

*

*

*

*

*

%k

FORMAT OF DC STATEMENTS
ANYDC DC 4CL8'ABCDEFGH?
DC FORMAT 1ST = DUPLICATION FACTOR=4
2ND - TYPE (CysX9yBsPyZ9FysHyAsYsSsVsE, AND D)=C
3RD - MODIFIERS ( LENGTH, SCALE, OR EXPONENT )
=LENGTH OF 8
4TH — CONSTANTS ='ABCDEFGH"'

3 36 3 36 b 3F 36 3 36 36 3t 36 3t 3t 3E 36 3t 36 I 3¢ 36 3 3 3 3 3 3 3¢ 3t 3

sk ok i e o ok e ok ke ok ko o o o oK 0 3K R ke sk i kR ok sk ko ok ok stk ok kiR SRk R ROk kR ok SRR Rk

PAGE 11

9/16/70

00026600

00026800
000263900
00027000
00027100
00027200
00027300
00027400
00027500
00027600
00027700
00027800
00027900
00028000
00028100
00028200
00028300
60028400
00C28500
00028600
c0028700
00028800
00028900
00029000
00029100
00029200
00029300
00029400
00029500
00029600
00029700
00029800
000299500




PGMA F.E. EDUCATION, P.S.I ASSEMBLY LANGUAGE WCRK PROJECT. PAGE 12
LOC O0BJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APRT0 9/16/70
302 * L1001 77007777007071077707107107177 * 00030200
303 * /CHARACTER CONSTANTS ( C TYPE )/ * 00030300
304 * L0170 01707 7700700777007 077777777 * 00030400
305 * * 00030500
002082 C3D6DSE2E3C1D5E3 306 DbC CYCONSTANT?® * 00030600
00208A F1F2F3ClC2C3 307 DC C'123ABC? * 00030700
€02090 70 308 bDC Crevee SPECIAL CASE, TWO '' NEEDED WITHIN QUOTES 00030800
309 * TO ASSEMBLE ONE * * 00030900
C02091 F1F2F3404040 310 DC CL6'123! PADDING { RIGHT WITH BLANKS ) * $0031C00
002097 F1F2 311 bC cL2'123* TRUNCATION ( RIGHT ) * 00031100
C02099 F1F2F3F1F2F3 312 DC 2C*123* DUP FACTOR * 00031200
313 bC C'UP TO 256 CHARACTERS MAY BE ENCLOSED IN QUOTES--? *C00031300
*HOWEVERy ONLY TWO CONTINUATION CARDS MAY BE USED® *C00031400
00209F E4D740E3D640F2F5 *FOR ANY ONE ASSEMBLER STATEMENT.® * 00031500
0020A7 F640C3C8C1D9C1C3
0020AF E3C5D9E240D4C1ES
002087 40C2C540C5D5C3D3
0020BF D6E2C5C440C9ID54C
0020C7 D8E4D6E3CS5E26060
0020CF 4040404040404040 314 NAME1 DC ct ! ASSEMBLES 16 BLANKS * 00031600
002007 4040404040404040
0020DF 4040404040404040 315 NAME2 DC acr ¢ ASSEMBLES 16 BLANKS * 00031700
« 0020E7 4040404040404040
®0020EF 4040404040404040 316 NAME3 DC 4CL4" ' ASSEMBLES 16 BLANKS * 00031800
0020F7 40404G4040404C40 .
0020FF 40404040404C4040 317 SAMEBASE DC cLs52 ¢ WOULD YOU BELIEVE 52 BLANKS ? % 0C031°00
002107 404040404C404040
00210F 4040404040404040
002117 404040404C404040
00211F 4040404040404040
002127 4040404040404040
00212F 404C4040
318 * * 00032000
319 * NAME1 HAS AN IMPLIED LENGTH ATTRIBUTE OF 16 * 0003210C
32C * NAME2 HAS AN IMPLIED LENGTH ATTRIBUTE OF ¢ * 00032200
321 * NAME3 HAS AN EXPLICIT LENGTH ATTRIBUTE OF 4 * 00032300
322 * SAMEBASE HAS AN EXPLICIT LENGTH OF 52 * 000324C0
323 * * 00032500
324 * W E ' L L S tEE M ORE ABOUT LENGTH <=—==a—eer * 00032600
325 % ATTRIBUTES LATER. * 00032700
326 * * 00032800
32T ke sk ook ok 3 sk s ook i R R Sk 0K K RO OR SR R ORRROR BORRORORFCR RO R R R R A RORKF AR KR xR FwFRRFKAkRXkR 00032900
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PGMA F.E. EDUCATIONy P.S.I ASSEMBLY LANGUAGE WORK PROJECT. PAGE 13
LOC O0BJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOBAPRTO 9716770
329 *¥$55$555865555556555555568% QUESTION 2.3 $5555555535555555555555535%5%%% 00033100

330 *$% $ 00033200

331 *$ $ 00033300

332 *$ AFTER THE FCLLOWING DC IS ISSUED WHAT WILL BE THE CONTENTS OF $ 00033400

333 *$% LOCATION 'FIRST'? $ 00033500

334 *$ $ 00033600

335 *$% FIRST DC 3CL4'12345? $ 00033700

336 *$ $ 00033800

337 *$ A. F2F3F4F5F2F3F4F5F2F3F4F5 $ 00033900

338 *$ B. 123412341234 $ 00034000

339 *$% C. F1F2F3F4 $ 00034100

340 *$%$ D. F1F2F3F4F1F2F3F4F1F2F3F4 $ 00034200

341 *$ E. F1F2F3F1F2F3F1F2F3F1F2F3 $ 00034300

342 *% $ 00034400

343 *$555085 5855558585553 555 8555555555553 5555855555555595555555555555%588%% 00034500




9L

PGMA

LoC

002133
002136
00213A
00213C
00213E
002144
002147
00214D
002155
002159
002161

F+E. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PRCJECT.

NBJECT COLE ADDR1 ADDR2

123ABC

FFOOOOFF

0123

0123
000C€00000123
345678
ABCDEFABCDEF
00000000C0000G0G0
000000C0
000C000060G00G00
00000000

STMT

345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360

362
363
364
365
366
367
368
369
370
371
372
373

374

37%
376
377
378

380
381
382
383

385
386
387
388
389

391
392
393
394

SOURCE STATEMENT FOBAPRT0
¥=z===============z==========z=== ANSWER 2,3 ========c======================
* =
* =
*= D IS THE CORRELT ANSWER.eeo =
*= 3 IS THE DUPLICATION FACTOR S0O0O0 WE GET 3 SETS =
%= =
*= 4 IS THE LENGTH SO WE GET 4 OF THE CHARACTERS =
*= SPECIFIED. =
*= BUT YOU ASK "WHICH 42?" =
*= CHARACTER CONSTANTS TRUNCATE (CUT OFF) THE =
= RIGHT END IF THE CONSTANT EXCEEDS THE =
k= LENGTH SPECIFIED(L4).HENCE THE MISSING 'F5' =
= =
k= =
LT P P AT P P PR PP P L PR PP R b P 3 P E P 1 4t R T
* 111TL00 000700000071 077711111177r177 *
* /HEXIDECIMAL CONSTANTS ( X TYPE )/ *
* V1177107000000 070007770777777717777 *
* %

DC X*123ABC!? UP TO 256 BYTES LONG ( 512 HEX DIGITS ) *
DC X'FFOOCOFF®' SETS UP 1°'ST AND LAST BYTES OF WORD TO ONES
DC X1123¢ PADDING ( LEFT WITH ZEROQOS ) *
DC xeLa2r123¢* *
[s]o} XL6'123" *
DC XL3%12345678" TRUNCATION ( LEFT ) *
DC 2X'ABCDEF* DUPLICATION FACTOR *
NA ME 4 DC 3XL4T0" *
NAMES DC XL12'0° *
* NAME4 HAS A LENGTH ATTRIBUTE OF 4 *
* NAMES HAS A LENGTH ATTRIBUTE QF 12 *
* *

e ke ool oo oo o st o o s ke ool ke e o e oK oo e 9 ok R ok o e o o ek o ek o oo ok e e ke stk o o ok o oK 3R 5 o ok ok

3555555555555 55555555559558% QUESTION 2.4 $355555555553555555558555888

*$ $
*$ A GIVEN FIELD CONTAINS THE FOLLNWING DATA: $
*$ 02FFO2FFO2FF $
*$ $
*$ WHICH OF THE FOLLOWING DC STATEMENTS COULD GENERATE $
*$ THIS FIELD? $
*$ $
*$ A. DC 3X*C2FFR? $
*$ B. DC XL6*02FFO2FFO2FF! $
*$ C. DC 3XL2'BCC2FF! $
*$ D. DC XL6'"BCBCO2FFO2FFO2FF? $
*$ E. ALL OF THE ABOVE $
*$ $
555563555565 555855555555 55555553553 55555555555555555555595555555555%9
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00034700
00034800
00034900
00035000
00035100
00035200
00035300
00035400
00035500
00035600
00035700
00035800
00035900
00036000
00036100
00036200

00036400
00036500
00036600
00036700
00036800
000369C0
00037000
00037100
00037200
00037300
00037400
00037500

00037600

00037700
00037800
00037900
00038000

00038200
00038300
00038400
00038500
00038600
00038700
00038800
00038900
00039C00
00039100
0039200
0003930C
00039400
00039500
00039600




PGMA

Lac

F.E. EDUCATICN, P.S.I ASSEMBLY LANGUAGE WORK PROJECT.

ORJECT CODE ADDR1 ADDR2

002165 02FF02FFQ2FF

002168
002171
002177

i

00217D
002180
002184

002186
002189
00218C

002190

C02194
00219C
0021A0

02FFO2FFO2FF
02FF02FFO2FF
02FF02FF02FF

000000
00007AB8
TAB8

007ABS8

000000

00000C45
FFFFF3BB
O1DF5EB3C1DF5EB3
01DF5EB3
£010004000C4

STMT

396

397

398
299
400
401
402
403
404
405
4G6
407
408
409
410

428

432
434
435

436
437

SOURCE STATEMENT FOBAPRTO
fzz===z=z===z================ ANSWER 2.4 =================================
*= WOULD YOU BELTEVE THE CORRECT ANSWER IS E ? =
*= I DIDN'T THINK YUU WCULD. =
= LET US PRNOVE IT. PLEASE STEP THIS——==- + =
*= { =
x= < - YA W + =
= =

DC 3XL2'C2FF! THATS ONE -=—=-= UNO =

DC XL6'02FFC2FFO2FF" THATS TWO —-———=- puo =

ne 3XL2'BCO2FF? THATS THREE ———-=—= TRES =

DC XL6'"BCBCO2FFO2FFO2FF?" I CAN TELL YOU'RE CONVINCED.=

* L1017 00700 0000707007700 707777777717777 *
* /FIXED POINT CONSTANTS (F AND H TYPE)/ *
* i *
* *
* 0 A FIXED POINT CONSTANT IS WRITTEN AS A DECIMAL NUMBER,WHICH MAY *
* BE FOLLOWED BY A DECIMAL EXPONENT IF DESIRED. THE NUMBER MAY BE x
* AN INTEGER OGR A FRACTION,GR A MIXED NUMBER (ONE WITH AN INTEGRALX*
* AND FRACTIONAL PURTION). SEE THE ASSEMBLER MANUAL FOR MORE INFO.*
* *
* *
* O APPENDTINX D OF THIS PROJECT CONTAINS INFORMATION ON *
* FIXED POINT CONSTANTS CONTAINING FRACTIONAL VALUES. *
* *
* *
x* *
oC F131416° FULLWORD  NOTE NO SIGN OR DECIMAL POINT*

bC H'31416! HALFWORD BOTH F AND H TYPE ASSUME *

* POSITIVE INTEGER *
DC FL3'31416" LENGTH MODIFIER NO ALIGNMENT *

DC Fr3141° PADDING (LEFT WITH SIGN BIT) *

DC F'-3141" PADDING (LEFT WITH SIGN BIT) *

LGTH4 nc 3F'31415987" DUP FACTNR *
LTHATBUZ2 DC H'164644,196° MULTIPLE CONSTANTS *
* *
ste 3k 34634 34 3 3 i 3 3ok S ok ol o s 3 ook s K ok ok ik R e e e e ofe s i e ks e ik e i e e i gtk e R R3Ok 3 3 ok ok R R ok Rk Rk
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00039800
00039900
000406000
00040100
00040200
00040300
00040400
00040500
00040600
00040700
00640800
00040900
00041000
0oc4110¢C
000412GC0

00041400
00041500
00041600
00041700
00C41800C
00041900
00042000
00042100
00042200
00042300
00042400
00042500
00042600
000427C0
00042800
00042900

00043000
00043100
00043200
000433C0

00043400
00043500
00043600

00043700
00043800
00043900




8L

PGMA

Lac

F.E. EDUCATION, P.S.1 ASSEVMBLY LANGUAGE WORK PROJECT.

OBJECT CODE

ADDR1 ADDR2

STMT

440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456

SOURCE STATEMENT FOBAPRTO
*¥55555555556555555585555%% QUESTION 2.5 5555355555555 555553555558855858
*$ $
*$ $
*$ GIVEN THE FOLLOWING 'F' TYPE CONSTANT: $
*$ $
*$ DC Feie $
*$ $
*$ WHAT WILL BE GENERATED AS A RESULT OF THIS DC ? $
*$ $
*$ A. FFFFFFFF $
*$ B. 00000001 $
*$ C. 11111111 $
*$ D. F1F1F1F1 $
*$ $
*$ THE ANSWER IS____ ___. $
*$ $
5555556555555 555559555355555555555555555555855555555355555555555535%%
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00044200
00044300
00044400
00044500
00044600
C004470C
0004480C
00644900
00045G00
00045100
00045200
00045300
00045400
00045500
000456CC
00045700
00045800
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LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOBAPRTO 9/16/70
459 %============================= ANSWER 2.5 ============================= (00046100

460 *= = 00046200

461 *= = 00046300

462 *= B IS THE CORRETCT A NS WER . = 00046400

463 *= THIS DC GENERATES A FULL WCRD OF 0GC0COO1 = 00046500

464 *= = 00046600

465 *= LETS TRY ANOTHER ONE . = 00046700

466 *= = 00046800

467 ¥==================F===c-=S=====S==========================z============== (00046900

469 *¥$$55$5595955595595959955585% QUESTION 2.6 $559953555555955555555559558%%% C00C47100

470 *$ $ 00047200
471 %% $ 000473060
472 *$ WHAT WILL THE FOLLOWING DC GENERATE ? $ 00047400
473 *$ $ 000475G0
474 *$ DC  H'1' $ 00047600
475 *$ THE ANSWER IS _______ . $ 000477CO
476 *$ $ 00047800
477 %3855 5558558505P85868555555555555585555555555F5555555555595558585855%% 00047900




PGMA

Lac

F.E. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT.

OBJECT CODE

ADDR1 ADDR2

STMT

488
489
490
491
492
493
494
495
496
497
498
499

SOURCE STATEMENT FO8APRT0

#========================= ANSWER 2.6 =z============cs==================

ONE HALF WORD IS GENERATED WITH A VALUE OF 0001

3¢ 3t 3t 3t

LET'S TRY ONE MORE,OKAY ?

3

¥$$555555556555$59595955558 QUESTION 2.7 $5555555559535555559555555558%

*$ $
*$ GIVEN THE FOLLOWING: boC De1e $
*$ $
*$ WHAT WILL BE THE RESULT IN CORE AFTER THE DC IS ASSEMBLED ? $
*$ $
*$ A.FOFOFCFCFOFOFOF1L $
*$ B.0000000000000001 $
*$ C.4110000000000000 $
*$ D.1111111111111111 $
*$ THE ANSWER IS ______ . $
555535553555 55555555555555555555555555555535555555555555555855555858
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00048200
00048300
00048400
00048500
00048600
00048700
00048800

00049000
00049100
00049200
00049300
00049400
00049500
00049600
00049700
00049800
00049900
00050000
00050100
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PGMA F.E. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT.

LOC OBJECT CODE ADDR1 ADDR2

0021A6 0000
0021A8 4110000060CCGO0OGO

STMT

504
5C5
506
507
5C8
509
51C
511
512

513
514
515

6 3 3¢

L T | (I T (TR TR | A 1}

3¢ 36 3 3 36 3¢

SOURCE STATEMENT

================= ANSWER 2.7 ========z===========================

I PULLED A DIKRTY TRICK ON YOU. THE *D* TYPE OF DC CAUSES A

DOUBLE PRECISION *FLOATING POINT' NUMBER TO BE GENERATED NOT
A DOUBLE WORD OF FIXED POINT INFO. WE'LL GET A CLOSER LOOK
AT WHAT A FLOATING POINT NUMBER IS IN A LATER SECTION OF THE

COURSE. THE ONLY 'FLOATING POINT®' CHOICE GIVEN WAS:
R
oc LHIBN LCOK OVER ON THE LEFT FOR A GRAPHIC
K= mm e REPRESENTATION.

FO8APRTQ
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00050400
00050500
00050600
0C050700
00050800
00050900
00051000
00051100
00051200
00051300
00051400

00051500
00051600
00051700
06051800




PGMA  F.E. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT. PAGE 20
LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOBAPRTO  9/16/70
519 * TITLTITLIITII NI L7 0000007000777707771777 % 00052100
520 * /ADDRESS CONSTANTS ( AyY,AND S TYPE )/ * 00052200
521 * TITLTETLT0 0000 TI 0001007001077 700707F7 * 00052300
522 * * 00052400
523 % 00052500
524 * 0 AN ADDRESS CONSTANT IS A STORAGE ADDRESS THAT IS TRANSLATED INTC * 00052600
525 * A CONSTANT. ADDRESS CUNSTANTS CAN BRE USED FOR INITIALIZING * 00052700
526 * BASE REGISTERS TO FACILITATE THE ADDRESSING OF STORAGE. * 00052800
527 * * 00052900
528 * O ADDRESS CONSTANTS ARE ENCLGSED IN PARENTHESES(). IF YOU SPECIFY * 00053000
529 * TWO OR MORE ADDRESS CONSTANTS IN ONE STATEMENT, THEY SHOULD BE % 00053100
530 * SEPERATED BY A COMMA.THE ENTIRE SEQUENCE IS ENCLCSED IN (). * 00053200
531 * * 00053300
532 * * 00053400
5333k de dode ok 33k 3o ok 3R 3 sk s ik sk i e ok k3R e i i e 3 i 3Rk R R R e i ol ok R R kR R ROk R Rk Rkok SRR Rk Rk R xkkkk 00053500
534 * * 00053600
0021B0 00GO20CF 535 DC A(NAMEL ) IMPLIED LENGTH OF FOUR BYTES. ALIGNS TO * 00053700
536 % A FULL WORD BOUNDARY * 00053800
0021B4 0020CF 537 DC AL3(NAMEL) SPECIFIED LENGTH OF THREE BYTES. * 000535CC
538 * NO ALIGNMENT. * 00054000
002187 00
o 0021B8 000020006500300C 539 DC A(CODL2,CO0L2+4096,(00L2+8192) AN ADCON CAN HAVE * 00054100
N 0021C0 20004000
540 * MULTIPLE CPERANDS * QU054200
541 * * 0005430C
542 x NNTE: *'CO0L2' IS DEFINED IN STATEMENT NUMBER 001 AND ITS * 0C0544C0
543 * ASSEMBLED ADDRESS IS C020C0. I DIDN'T PUT THE PAGES WHICH * 00054500
544 INCLUDED THE START CARD ( STATEMENT #001 ) IN THIS * 00054600
545 LISTING. % 00054700
546 * * 000548CC
547 * * 00054900
0021C4 000C1000 548 DC  A(4096) ABSULUTE ADDRESS SPECIFICATICN * 00055000
549 * 06055100
0021C8 20CF 550 DC Y (NAMEL) IMPLIED LENGTH OF 2 BYTES. ALIGNS TO A * 6005520C
551 * HALF WORD BOUNDARY. * 00055300
552 * % 000554CC
0021CA COC9 553 DC S(NAMEL) AGAIN A HALF WORD ON A HALF WORD BOUNDARY, % 00055500
554 * BUT THIS ADDRESS 1S BROKEN DCWN INTO A * 000556C0
555 BASE AND DISPLACEMENT. * 00055700
556 % * 00055800
65T okl Aok ok o oie 3R 303 4ok Ao ik 3R KRR iO R i AR RO N 3OO 3E0ICKOR SROIROORR R ROk RORORROoR ARk R xRk 00055900
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PGMA

Loc

oo21cc
0021D4
00210C
0021E4
0021EC
0021F 4
0021FC
002204
00220C
c02214
00221C
002224
00222C
002234
00223C
002244
00224C
002254
00225C
002264
00226C
002274
00227¢C
002284
00228C
002294
00229C
0022A4
0022AC
0022B4
00228BC
0022C4

F.E. EDUCATION,

P.S.I ASSEMBLY LANGUAGE WORK PROJECT.

OBJECY CODE ADDRY1 ADDR2 STMT
559
560
561
562
563
564
565
566
567
568
565
570
571
0001G620304050607 572
08090A0BOCODOEOF
1011121314151617
18191A1B1C1D1ELF
2021222324252627
28292A2B2C2D2E2F
3C31323334353637
38393A3B3C3D3E3F
4041424344454647
48494A4B4C4D4ESLF
5051525354555657
58595A5B5C5D5E5F
6061626364656667
68696A6B6CEDOESLF
7071727374757677
T78797ATB7CIDTETF
8081828384858687
88898A8B8C 8D 8E8F
9091929394959697
98999A9B9CI9DIESF
AOAL1A2A3A4A5A6AT
A8A9AAABACADAEAF
BOB1B2B3B4B5B6BT
BBRIBABBBCBDBEBF
cocicac3c4C5C6C?
C8C9CACBCCCDCECF
DCD1D2D3D4D5D6D7
D8D9DACBDCDDDEDF
ECE1E2E3E4ESE6ET
EBE9EAEBECEDEEEF
FOF1F2F3F4F5F6F7
F8F9FAFBFCFDFEFF
573
574
575
576
577
578

*
*
*
%
*
*
*
*
*
*
*
*
*
F

3 3 3¢ 3 9 3¢

PAGE 21

SOURCE STATEMENT FOBAPRTO 9/16/70
* 00056100

——————— W ATCH THIS O N E<===———m * 00056200

* 00056300

FUNCTION DC 256AL1(*=FUNCTION) THIS SHOULD GENERATE A TABLE OF 256 * 00056400
[ BYTES STARTING WITH A VALUE OF 00 * C0056500

[ AND ENDING WITH FF.(* IS THE VALUE * 00056600

256 TIMESK—=——=+% +===>LENGTH OF THE LOCATION COUNTER WHICH * 00056700
OF INCREASES WITH EVERY BYTE GENERATED* 00056800

ONE *FUNCTION' REMAINS CONSTANT.THUS THE* 00056500

FIRST BYTE =00,THE LAST=255=FF...) * 00057000

* 00057100

HERE WE GOeeeseseecscessscccssasnsnaeas ¥ 00057200

. * 00057300
UNCTION DC 256 AL1 (x—=FUNCTION) 0CG57400
LOOK AT THE TABLE WE GENERATED ON * 00057500

THE LEFT AND YOU TELL ME THAT * 00057600

< WASN'T THE SLICKEST THING YOU EVER % 00057700

THIS WAY TO TABLE SAW * 00057800

* 00057900

e 3 e 3 o S i 3ok 3l 3 ok 3 3 sl sl N 3 i s4e i Sl ool o o i o A ROR R R4 Rk R R ROROR R R R R Ok ek ok Rk uor xRk xkk k% 00058000




PGMA F.E. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT.

LOC NBJECT CODE ADDR1 ADDR2 STMT

581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597

SOURCE STATEMENT

FO8APRT0O

5555555555955 355555555558% QUESTION 2.8 $355355555555555555555555588%%

*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$

GIVEN THE FOLLOWING

TBLE DC 256AL1(TBLE-*+255)

WHAT WILL BE THE RESULT IN

IS ISSUED ?

A.
B.
C.
D.

256
256
256
256

BYTES WHOSE
BYTES WHOSE
BYTES WHOSE
BYTES WHOSE

VALUE RANGE
VALUE RANGE
VALUE RANGE
VALUE RANGE

THE CORRECT ANSWER IS

PAGE 22
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00058300

$ 00058400

CORE AFTER THE PREVIOUS DC

IS FF-->00
IS FF==>01
IS FE-=>00

$
$
$
$
$
$
$
IS CO-=>FF $
$
$
$
$
$
$
$

#$ 5555555550358 5559555F 5555555585585 555555555555555556553555585588%5%

00058500
00058600
00058700
00058800
00058900
00059000
00059100
00059200
00059300
00059400
00059500
00059600
00059700
00059800
00059900
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LCC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOBAPRTO 9/16/70

599 ¥==z==z==z=z==z==z=======z==zz=====z=== ANSWER 2.8 =====z==zz=z=z==z=====z==zz========== (00060100

600 *= = 00060200

601 *= = 00060300

602 *= B IS THE CORRECT ANSWER. LET'S SEE WHY = 00060400

603 *= = 00060500

604 *= I BELIEVE YCU'LL AGREE THAT 256 BYTES WILL BE GENERATED = 00060600

605 *= (ALL THE CHDICES HAVE 256 BYTES) = 00060700

606 *= NOW THE ONLY QUESTION THAT REMAINS IS THE VALUE OF THE 256 = 00060800

607 *= BYTES. = 00060900

608 *= TBLE HAS AN INITIAL VALUE EQUAL TO THAT OF THE LOCATION COUNTER = 00061000

609 *= HENCE TBLE-* = 0. 0 + 255 = FF(255). THEREFORE = 00061100

610 *= THE FIRST BYTE IN THE 'TBLE' HAS A VALUE OF FF. OKAY,SO FAR ? = 0006120C

611 *= THE LOCATION COUNTER IS THEN INCREMENTED BY ONE SO THE = 00061300

612 *= NEXT TIME TBLE-*=FF, FF+255=FE(254). THIS OPERATION = 00061400

613 *= CCNTINUES UNTIL WE HAVE GENERATED 256 BYTES. THE VALUE OF = 00061500

614 *= LAST BYTE GENERATED IS 014255=00 (THE CARRY IS IGNORED) = 00061600

615 *= I SENSE DISBELIEF AMONGST THE THRONG . I GUESS I'LL = 00061700

616 *= HAVE TO PROVE MYSELF CORRECTy RIGHT ? =w=—=——m———- + = 00061800

617 *= { = 00061900

618 *=< - + = 00062000

0022CC FFFEFDFCFBFAF9F8 619 TBLE DC 256AL1(TBLE=-%*+255) 00062100
0022D4 FTF6F5F4F3F2FL1FO
0022DC EFEEEDECEBEAE9ES
0022E4 ETE6ESE4E3EZELEQC
0022EC DFDEODDCDBDADSDS8
0022F4 D7D6D5D4D3D2D1D0
0022FC CFCECDCCCBCAC9CS
002304 C7C6C5C4C3C2C1C0
00230C BFBEBDBCBBBAB9BS
0C2314 BTB6B5B4B3B2B1BO
00231C AFAEADACABAAA9AS8
002324 ATA6A5A4A3A2A1A0
00232C 9F9ESD9C9BIA9998
002334 9796959493929190
00233C 8FBEBD8C8B8BA89I88
002344 87868584653828180
00234C TFTETDTCTBTAT978
002354 7776757473727170
00235C 6F6E6D6C6BOAL96S
002364 6766656463626160
00236C 5F5E5D5C5B5A5958
002374 5756555453525150
00237C 4F4E4D4C4B4A4948
002384 4T746454443424140
00238C 3F3E3D3C3B3A3938
002394 3736353433323130
00239C 2F2E2D2C2B2A2928
0023A4 2726252423222120
0023AC 1F1E1D1C1B1A1918
0023B4 1716151413121110
0023BC OFOCEODCCUBOACS08
0023C4 0706050403020100

620 *======================= ANSWER TO BE CONTINUED ============s===s======= 00062200




PGMA F.E. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT. PAGE 24
LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APRTO 9/16/70
623 ¥============================== ANSWER 2.8 CONTINUED ================= (0062500
624 *= = (0C062600
625 *= THATS EVEN SLICKER THAN THE LAST DC WE PLAYED AROUND WITH. = 00062700
626 *= = 00062800
627 *= BELIEVE IT OR NOT THERE IS A USE FOR THIS TYPE OF HOKUS POKUS. = 00062900
628 *= REMEMBER WHEN WE EXAMINED THE INNER WORKINGS OF THE TRANSLATE = 00063000
629 *= INSTRUCTION IN THE FIRST PROJECT? HERE'S THE SCOOP. THE = 00063100
630 *= TRANSLATE INSTRUCTION REQUIRES A 'FUNCTION FIELD's+WHICH = 00063200
631 *= CONTAINS ALL THE POSSIBLE BIT COMBINATIONS OF THE NEW CODE. = 00063300
632 *= IN THE EXAMPLES USED IN THE FIRST WORK PROJECT I = 00063400
633 *= SET UP THE FUNCTYION FIELD WITH A PLAIN OLD RUN OF THE MILL OR-= 00063500
634 *= DINARY DC.LET'S SAY THAT THE RELATICNSHIP OF THE OLDCODE 7O = 00063600
635 *= NEWCODE IS AS FOLLOWS: (TAKE A FEW MINUTES AND GO BACK TO THE= 00063700
636 *= *TRANSLATE™ INST.IN THE FIRST PROJECT AND REFRESH YOUR MEMORY,= 000638GC
637 *= IF YOU THINK IT*'S NECESSARY) = 00063900
638 *= = 00064000
639 *= = 00064100
64C *= OLDCODE NEWCODE FUNCTICN FIELD = 00064200
641 *= 00 FF FF = 00064300
642 *= o1 FE FE = 00064400
643 *= | | | = 00064500
644 *= v v v O A QUICK AND EASY wAY TU GENERATE THE = 00064600
645 *= FE 01 01 FUNCTION FIELD,THEN ,WOULD BE TO USE = 000647C0
646 *= FF 00 00 A DC SIMILAR TO THAT AT LOCATION'TBLE'= 00064800
647 *= = 00064900
648 K============S=T====-==S=S=TT=SZ==T======S==S================================== (0065000
650 oA oK R R F kxR RRXENRkXx N QO T I C E HOR R ROR N AR R ARAORR R R SRR Ak 0006520C

* *

651 * * 00065300

652 * 0O THERE IS INFORMATION ON BINARY, PACKEC AND ZONED TYPES OF * 00065400

€53 x CONSTANTS 1IN APPENDTIKX C UOF THIS PROJECT. * 00065500

654 * YOU MAY LO0OK IT QVER AT Y2UR CUNVIENCE. * 00065600

655 * * G0065700
® <

656 ek sk e Ak 3Kk 3K 3 K sl R i sl 3 il 3ie gk 3k o3l R ik 3 35 3163 R 308 R R RO OR SR FOR ORSORCRIRR R R R R RF R R RRERKXEX 00065800
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PGMA

Ltoc

0023CC

00241C

002420
002428
002430
002432

002447

002448
002448

OBJECT CODE ADDR1 ADDR2

STMT

658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
7C0
701
702
703
704
705

SOURC

0

sk %
ANYDS

I
#*
3

sk

36 36 36 36 36 36 3 3 3 3 3 b % 3 36 36 36 36 36 36 36 3 3 %

AREAS
%

AREA6
AREAT
AREAS8

AREAEND
* NOTE
THE
THE

#* 3

FULL WD
*

ok K Ak
¥ 0 DS
* I
* F
*
*

s s o 3 ke o ok SRR 6 R K o R R RO 3R 8 R0 R R R R 3 R R R I R R R R % R ol kR

P.S.I ASSEMBLY LANGUAGE WORK PROJECT.

E STATEMENT FO8BAPRTO

111107777000 007070700077077777777777
/STORAGE DEFINITION INSTRUCTIONS/
L1710 0777 0070077770877 77717777777

L1707 07770770 0007770070777 7717077777
/THE DS STATEMENT (DEFINE STORAGE)/
L1017 007777007777077777777777777777

THE DS INSTRUCTION IS USED TO RESERVE AREAS OF STORAGE AND TO
ASSIGN NAMES TO THOSE AREAS. THE USE OF THIS INSTRUCTION IS
THE PREFERRED WAY OF SYMBOLICALLY DEFINING STORAGE FOR WORK
AREAS, INPUT/QUTPUT AREAS,ETC. THE DS STATEMENT DOES NOT
GENERATE ANY DATA IN STORAGE«seesses

e s e oo e A ks o oK s 30 R R ok oK 3R R 3K R SR IRHR KR SRR OROR AR R oK SR 3OR ek R Ok KooK
DS 4CL 80 EX A MPLE
DS FORMAT 1ST DUPLICATION FACTOR

2ND TYPE
3RD LENGTH (EXPLICIT)
4TH DATA (OPTIONAL)

36036 38 36 36 3F SE 3F 36 30 36 36 36 3b 36 3 3b 3t 3 3t 96 3t 3t 3 3¢ 3 3 3 3¢ 3 4

KExxxkk%x M 0 R E DS E X A M P L E S srscdckiorkiorsmk kxRRixRkeixesk
BS cL8o RESERVES 8C BYTES NAMED AREA5.
AREA5 HAS A LENGTH ATTRIBUTE OF 80.
DS 3C DUP FACTOR OF 3. AREA6 LENGTH ATTRIBUTE IS 1.
DS 2F TWO FULL WORDS. AREAT LENGTH ATTRIBUTE IS 4.
DS D ONE DOUBLE WORD. AREA8 LENGTH ATTRIBUTE IS 8,%
DS H ONE HALF WORD.
DS C'HOW LONG IS THIS AREA! RESERVES AREA THE LENGTH OF
THE DATA WITHIN QUOTES.
EQU * SHOWS END OF ABOVE AREA

THE FORCED ALIGNMENT FOR NEXT FULL WORD DS STATEMENT..
LENGTH SPECIFICATION OVER RIDES BOUNCARY ALIGNMENT, BUT-
DS OF ZERO DUPLICATION FORCES ALIGNMENT AGAIM.
N Ccn LERD DUP FACTOR USE TN FORCE ALIGNMENT.
DS FL4

e s e o o ok o oK ok s o ke R R R SRR R R s 3R R SRR S R R 3R R R R o e K >
STATEMENTS MAY BE USED TO LABEL FIELDS AND SUBFIELDS

N AN AREA SUCH AS AN INPUT OR AN OUTPUT AREA. AN EXAMPLE
OLLOWING THE NEXT QUESTION SHOWS HOW THIS IS DONE.

R UL T A N O D S L
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00066000
00066100
00066200
00066300
00066400
00066500
00066600
00066700
00066800
00066900
00067000
00067100
00067200
00067300
00067400
00067500
00067600
00067700
00067800
00C67900
0C06800C
00068100
0006820C
00068300
00068400
00068500
0068600
00068700
00068800
00068900
gegescoe
00069100
00069200
00069300
00069400
00069500
00u6e9600
00069700
00069800
00069900C
00070COGC
000701¢C0
00070200
00070300
00070400
0CJ70500
C0070600
0Co70700




PGMA F.E. EDUCATIONy, P.S.I ASSEMBLY LANGUAGE WCRK PROJECT.

LOC OBJECT CODE AGDR1 ADDR2 STMT

708
709
710
711
712

114
715

SOURCE STATEMENT FOBAPRTO

*¥$$9555595959596555855585555% QUESTIUN 2.9 $559555355595553553555555955%

*$ $
*$ TRUE/FALSE $
*$ $
*$ THE DS INSTRUCTIUN ALLOWS FCR BOUNDARY ALIGNMENT AS WELL AS $
*$ PROVIDES A MEANS FOR SETTING ASIDE AN AREA 0OF STORAGE. $
*$ $
#P PP PSS PP S E TP PP IS E P EE PP TP PPEFST TIPS FFFFISFPP55555555585553%8
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00071000
00071100
00071200
00071300
00071400
00071500
00071600
00071700




PGMA

Loc

00244C
00244C
002450
002456
@ 00246A
00246A
00246C
00246E
C02470
00247A
002482
002488

F.E. EDUCATION,

OBJECT COCE

PeSel ASSEMBLY LANGUAGE WORK PROJECT.

ADDR1 ADDRZ2

STMT SOURCE STATEMENT

FO8APRTC

718 *=============z=============== ANSWER 2.9 ===========z====================

719
72C
721

3¢ 3 I

*

723
124
725

~
N
~nN
3t

LU L [ [ 1}

3

27 *
728 *
729 *
730 *
731 R
732

733 PAYNO
734 NAME
735 DATE
736 DAY
737 MONTH
738 YEAR
739

740 GROSS
741 FEDTAX
142

143 *

IF YOU

EXAMPLE OF FIELD DEFINITION USING DS STATEMENTS *¥#%%x%

ocL7¢
CL4
CLé
cL20
CCLé
cL2
CL2
cL2
CL1C
cLe
CLé
cL1C

MISSED THAT ONE GO BACK AND STUDY THE DS STATEMENTS
AGAIN..

TR UE

3¢
1]
"
[}
fl
0]
"
1
"
"
1}
1
1}
n
"
1}
n
fl
1}
n
1}
1}
1}
1}
[}
1]
[{}
n
"
n
(]
"
1}
[l
n
"
"
1
0]
1]
I
1]
[0}
1}
1}
I
"
n
0]
"
0]
i
I
It
1]
n
"
0]
n
1}
i
1}
"
1]
il
"
1}
0]
1}
[l
[}

( STRUCTURING)

*
%
ZERO DUP FACTOR. RDAREA LENGTH ATTRIBUTE IS 70
UNUSED AREA *
*
*

NAME DATE WILL INCLUDE DAY, MONTH, YEAR FIELDS
*

UNUSEC AREA

UNUSED AREA

744 *<
745 *

R A R E A
D

ATE-—>

~ Vv
o
36 3¢ 3t 36 3t 36 3 3¢ 3¢ 3¢

D
<=

746 *
747 *|
748 *|
749 *|
750 *|
751 *|
752 *|
753 *|(

POmMucCcZ2cC

)

c0Z<>» 7T

U *
IN|*
u*
IS|*
lEI*
1D *
LI

D
A |0 |E
Y

(20)

-

=

<

Z

c
CXp=-0Omm

754 *
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00072000
00072100
0co7220C
00072300
00072400
00072500
00072600
00072700

00072900
00073C00
00073100
0GC7320C
00073300
00073400
000673500
0C0T736C0
00073700
00073800
00073900
000740CC
CC074100
00074200
00C74300
000744900
00074500
00C7460C
00074700
00074800
00G74900
00075000
c0075100
00075200
00075300
00075400
00075500
00075600




PGMA F.E. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT.

LOC OBJECT CODE ADDR1 ADDR2 STMT

757
758
759
760
761
762
763
T64
765
766

768
769
770
771
772
773
174
775
776
777

SOURCE STATEMENT FO8APRT0

*$55$555395555555885555%5% QUESTION 2.1C 3555553955555 59565555555856585$

*$ $
*$ $
*$ WHICH OF THE FOLLOWING STATEMENTS DEALING WITH *RDAREA*,IN $
*$ THE PREVIOUS EXAMPLE, ARE TRUE?® $
*$ $
*$ A. 'RDAREA' WAS PLACED ON A FULL WORD BOUNDARY BY THE $
*$ FIRST DS ISSUED. $
*$ $
*$ B. 'PAYNO' MAY BE REFERRED TOUO AS 'PAYNO' OR AS 'RDAREA+4'. $
*$ $
*$ C. "RDAREA' IS O BYTES LONG. $
*$ $
*$ D. *RDAREA' IS 7C BYTES LONG. $
*$ $
*$ E. MVI DATE+44.X'46" WILL PLACE 7C CECIMAL IN 'YEAR®'. $
*$ $
*$ Fo THE ENTIRE 'RDAREA' WILL CONTAIN BLANKS(X'40') AFTER $
*$ THE ISSUANCE OF THE DS STATEMENTS. $
*$ $
¥55555555555555555555555555559 5558559555535 559995565555585555555555%¢

P AGE 28
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00075900
00076000
00076100
00076200
00076300
00076400
00076500
C00766GC
000767C0
00076800
00076900
00077000
00077100
00077200
00077300
00077400
00077500
06077600
00077700
Cc0077800
20077900
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PGMA F.E. EDUCATIONy P.S.I ASSEMBLY LANGUAGE WORK PROJECT. PAGE 29
LOC NBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOBAPRTO 9/16/70
780 *¥==============z=x========= ANSWER 2.10 ================================ (0078200

781 *= = 00078300

782 *= BeeeDeeoE ARE THE CORRECT ANSWERS. AS FOR THE OTHERS.... = 00078400

783 *= = 00078500

784 *= A. DS GCL70 DOES NOT FORCE BOUNDARY ALIGNMENT. = 00078600

785 *= C. '"RDAREA' TAKES ON THE SPECIFIED LENGTH=T7O = 00078700

786 *= F. REMEMBER,A DS DOES NOT ENTER ANYTHING INTO STORAGE. = 00078800

787 *= = 0C0789G0

788 #*============z====================T====T=T==================z==z============= (QQ0C79000




6

PGMA

Loc

F.E. EDUCATION,

OBJECT CODE

Pe.S.I ASSEMBLY LANGUAGE WGRK PROJECT.

ADDR1 ADDR2

STMY

791
792
793
194
795
796
797
798

800

SOURCE STATEMENT FO8APRTO

S e ek ok e o 3 3k o 3 ok ok o ek e ok ek 3k ok o sk ok ok o S i el e o o e 3 e S o e e ol i ok ok 3 ok i 40 3 e o 3k K ok o o ek e ke sk ek Kok
* %*
* THAT CONCLUDES SECTTION O N E OUF THIS PROJECT *
* INFORM YOUR INSTRUCTOR OF YOUR COMPLETION BY DISPLAYING *
* THE YELLQOW ANSWERCUE. PLEASE USE THIS SHEET FOR ANY *
* COMMENTS YOU MAY HAVE . *
%* *
* *

BRI AR RRI IR KR ARERERERERERRRKRRR AR ERRBRBRRER R KRR TR R KK

ek ded ook ok kR gokk Rk E C O MM E N T S kR kook Rfeofkok o kog ook ok ¥
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00079300
00079400
00079500
00079600
00079700
000798G0
00079900
0008G000

00080200
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PGMA F.E. EDUCATIONy P.S.I1 ASSEMBLY LANGUAGE WCRK PROJECT. PAGE 31
LCC OBJECT CODE ADDR1 ADDR2 STHMT SOURCE STATEMENT FOBAPRTO 9/16/70
803 x* 1177777777777 77771717777777 06080500

804 * / / 00080600

805 * / SECTION / ooQs8C700

8C6 * / T WO / 00080800

807 = / / 06080900

808 x* (1770707000007 07771001777/777 00081000

@




PGMA F.E. EDUCATIONy P.S.I ASSEMBLY LANGUAGE WORK PROJECT. PAGE 32
LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOB8APRTO 9/16/70
810 * 1117770077707 70771777777777777 * 00081200
811 * /PROGRAM CONTROL INSTRUCTIONS/ * 00081300
812 * L1777 7 L8077 0007707777777777777 * 0C081400
813 * * 0C081500
814 * * 00081600
815 * 117177 * 00081700
816 * /1CTL/ * 00081800
817 * 17717717 * 00081900
818 * * 00082000
819 * * 00082100
820 * ICTL 1479416 USED TO REFORMAT THE SOURCE STATEMENT. * 0QU082200
821 * THE NORMAL FORMAT OF THE SOURCE CARD IS * 00082300
822 * COL1=START,COL71=END AND COL16=CONTINUE.* 00C82400
823 * THE FORM OF THE ICTL IS AS FOLLOWS: * 00082500
824 * OPERANDL(1)=THE STARTING CCOLUMN UF THE * 00082600
825 * SOURCE STATEMENT.OPERAND2(7S)=THE END * 000827C0
826 * COLUMN OF THE SOURCE STATEMENT. * 00082800
827 * UPERAND3(16)=THE COLUMN IN WHICH A * 00082900
828 * CONTINUATION STATEMENT SHCULD START. * 00083000
829 * * 00083100
830 * /111117 * 00083200
831 * /1SEQ/ * 00083300
832 * 117117 * 00083400
833 * * 00083500
834 * * 00083600
835 * ISEQ 75,80 - CAUSE SEQUENCE CHECKING OF SOURCE * 000837CO
836 * DECK IN COLUMNS 75 THRU 8C * 00C8380C0
837 * I1SEQ WITH BLANK OPERAND, STOPS SEQ. CHECKING * 00083900
838 * * 000840600
839 * 1111117 * 00C84100
84C * /REPRO/ * 00084200
841 * 1111717 * 00084300
842 * * 00084400
843 REPRO * 00084500
844 1 WOULD BE PUNCHED IN THE OBJECT DECK IF THERE WAS AN OBJECT DECK. * 00084600
845 * * 00084700
846 * 1177117 * 00084800
847 * /PUNCH/ * 00084900
848 * /11177117 * 00085000
849 * * 00085100
85C PUNCH *'I WOULD BE IN OBJECT DECK DUE TO PUNCH INSTRUCTION.' x* 00085200
851 * * 0C085300
852 * THE DIFFERENCE BETWEEN THE 'REPRC' AND THE 'PUNCH? * 0CC85400
853 * STATEMENTS IS THIS. THE 'REPRU' PUNCHES THE FOLLOWING * 00085500
854 = CARD AND THE *PUNCH' PUNCHES INFO INCLUDED ON THE SAME* 00085600
855 * CARD ENCLOSED IN APOSTRNPHES () * 00085700
856 * * 000858CC
8BS T ko e s 3 3 R i R 3R 3RR 0% 30 3OR X6 3R R 3 R 30 % R 30 R OR RO 30K R R R ORORRORFOR R ICRRRRRRR R X R xK%x 00C859C0
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PGMA  F.E. EDUCATION, P.S.I1 ASSEMBLY LANGUAGE WORK PROJECT. PAGE 33
LOC OBJECT CODE ADDR1 ADDR2 STMT  SOURCE STATEMENT FOSAPRTO  9/16/70
860 * 11117 % 00086200

4 861 * /0RG/ % 00086300

862 % 11711 % 00086400

863 * % 00086500

864 * % 00086600

002A6E 865 ORG  *+1500 SET LOCATION COUNTER 150C HIGHER * 00086700
866 * THAN PRESENT SETTING %* 00086800

867 * ANY SYMBOLS USED IN AN ORG CARD MUST BE PREVIOUSLY DEFINED.%* 00086900

868 * % 00087000

869 * 1770117 LITERALS ARE CISCUSSED LATER IN THIS % 00087100

870 * /LTORG/ PROJECT. * 00087200

871 * 11717771 l * 00087300

872 * i % 00087400

873 = ; v * 00087500

874 * LTORG CAUSES ALL LITERALS THUS FAR ENCOUNTERED* 00087600

875 * TO BE ALIGNED AND ASSEMBLED AT FIRST % 00087700

876 * DOUBLE WORD BOUNDARY FOLLOWING THE * 00087800

877 * LTORG STATEMENT. % 00087900

878 * % 00088000

879 * 1171771 * 00088100

880 * /CNOP/ % 00088200

881 * 111777 * 00088300

882 * * 00088400

002A6E 07000700 883 CNOP 2,8 ALLOWS PROGRAMMER TO ALIGN AN INSTRUCTION 00C88500
884 AT A SPECIFIC WOKD BOUNDAKY. IF ANY BYTES 00C88600

885 * NEED TO BE SKIPPED IN ORDER TO ALIGN % 00088700

886 * <=—PSSST,LO0K OVER THERE. THE INSTRUCTICN PROPERLY, THE ASSEMBLER * 00088800

887 * INSURES AN UNBRGKEN INSTRUCTION FLOW BY * 00088900

888 * GENERATING NOP (BCR 0,0) INSTRUCTIONS = 00089000

889 * TO FILL THE GAP. * 00089100

890 * * 00089200

891 * SEE THE ASSEMBLER MANUAL FOR THE ENTIRE SCOUP ON CNUP %* 00089300

892 * % 00089400

BB oR FNR R AR ROROR RO RN R R ROR N0OR AR ORORMOROR RO AR AR RO R R AOR AR RRER KR KRR RKR KK R Q0089500




PGMA F.E. ECUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT.

LOC OBJECT CODE ADDR1 ADDR2 STMT

896
897
898
899
900
901
|02
Q03
904
905
906
907
908
9C9
910
911
912
913
914
G15
916
917
918

SOURCE STATEMENT

FO8APRTO

5555559955559 955559585956% QUESTION 2.21 $355559995555555555555558556%

*$
*$
*$
*$
*¢
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$

MATCH THE FCLLOWING:

A,

LTORG

ORG

ISEQ

ICTL

REPRO

PUNCH

CNOP

$

$

$

$

1.CAUSES INFO ON THE CARD TO BE PUNCHED IN $
IN THE OBJECT DECK $
2.SPECIFIES THE STARTING POINT FOR THE $
ASSEMBLY OF LITERALS. $
3.CAUSES BOUNDARY ALIGNMENT TO A DOUBLE $
WORC BOUNDARY . $
4.USED TO CHECK THE SEQUENCE OF INPUT $
CARDS. ' $
5.USED IN THE INSTRUCTION STREAM TU $
CAUSE BOUNDARY ALIGNMENT. $
6.CHANGES FORMAT OF SOURCE STATEMENTS $
$

7T.USED TO CHANGE THE ASSEMBLER LOUCATION $
COUNTER. $
8.CAUSES THE CARD FOLLOWING TO BE PUNCHED $
IN THE OBJECT DECK. $

$

$

555555555555 F5555555555555555535558555958555555555555535555555555558
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000689800
00089900
00090000
00090100
00090200
00090300
00090400
00090500
00090600
06090700
00090800
00090900
00091000
00091100
00091200
00091300
00091400
00091500
00091600
00091700
00091800
00091900
00092000
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PGMA FeE. EDUCATIGN, P.S.I ASSEMBLY LANGUAGE WORK PROJECT.

L0C 0OBJECT CODE ADDR1 ADDR2  STYT

071
922
923
524
a2s
926
927
528
€29
930
931
932
933
934
935
936
°37
938

SNURCE STATEMENT

3 36 3¢

L (T [ {  { e T I | T T O TR 1]

P

#* 3

3 36

3

s 3 % 3%

I

3
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00092300
00092400
00692500
00092600
00092700
00092800
00092900
000930G00
00093100
00093200
00093300
0G093400
00093500
00093600
00093700
00093800
00093900
00094000
00094100




PGMA F.E. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT, PAGE 36
LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APRTO 9/16/70
941 * 1117717707777 71717777717771°7771777 * 00094300
942 * /SYMBOL DEFINITION INSTRUCTION/ * 00094400
943 * (1177707707770 77007770771777177 * 00094500
944 * % 00094600
945 x * 00094700
946 * 171177 * 00094800
947 * /EQU/ * 00094900
948 * 17177 * 00095000
949 * * 00095100
950 * 0 THE EQU INSTKUCTION IS USEC TO DEFINE A SYMBOL BY ASSIGNING * 00095200
951 * TO IT THE LENGTH, VALUE, AND RELOCATABILITY ATTRIBUTES OF * 00095300
952 * AN EXPRESSION IN THE UPERAND FIELD. HOW ABOUT THAT? * 00095400
953 * * 00095500
q54 * * 00095600
955 =* * 00095700

002A72 0000
002A74 0000006C3 956 EXPRSON DC A(FIELCB-FIELDA) 00095800
002A74 957 SYMBOL EQU EXPRSUN ASSIGNS ATTRIBUTES OF THE EXPRESSION * 00095900
958 * T THE SYMBOL. EXPRSON MUST BE PREVIOUSLY 00096000
959 * DEF INED BECAUSE IT IS A SymBOL. * 00096100
000002 660 REG2 EOQU 2 THIS EQUATES THE SYMBOL REG2 TO A VALUE 8 00096200
61 * OF 2. IT NOW TAKES AN IDENTITY FROM HOW * 00096300
962 * IT IS USED IN A STATEMENT. * 00096400
963 * THIS IS THE ONLY WAY TO CREATE AN * 00096500
© 964 * ABSOLUTE SYMBOL. * 00096600
® 002A78 D205 3002 CB2A C0002 02B30 965 MVC REG2(643) ,AREA SYMBCL REG2 USED AS DISPLACEMENT. * 00096700
0C2ATE D205 2006 CpB2A C0006 02B30 966 MVC 6(64REG2) 4 AREA SYMBOL REG2 USED AS BASE REGISTER. * 00096800
002A84 D201 3006 CB2A 00CG6 02B30 967 mMvC 6(FEG24+3) 4AREA SYMBOL REG2 USED AS LENGTH CODE. * 00096900
002A8A 1A28 968 AR REG2,8 SYMBOL REG2 USED AS GENERAL REGISTER 00097C00
002A8C 9202 CB2A 02B3C 969 MVI AREA,REG2 SYMBUL REG2 USED AS SFLF OEFINING TERM. * 000971C0
00244C 971 YOUUSEME= EQU RCAREA * 0C097300
00244C 972 HEREIAM EQU YQUUSEME SYMBPLS EQUATED TQ SYMBOLS —"NEAT™, * 00097400
00244C 372 GOTOITY EQU HEREIAM * (0097500
974 = * 00097600C
Q75 * 0C0977C0O

”

*

Q Sk s s e sk 0 ke 3k ok 3 5 st sk ek R o 3 R 3K 5 R oK R TR SR R R RO e Ol ok kR kIO SOk kR slolokokok ko k kol 0009 )
0
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PGMA F.E. EDUCATIONy P.S.I ASSEMBLY LANGUAGE WORK PROJECT. PAGE 37

LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT ) FO8APRTO 9/16/70

979 *$$$55595555555555555$535%% QUESTION 2.22 $5$558535535555555559553658858 00098100

980 *$% . $ 00098200
981 *$ $ 00098300
982 *$% GIVEN THE FOLLOWING INSTRUCTION STREAM: $ 00098400
G83 *$ $ 00098500
984 *$ REGA EQU 5 $ 00098600
985 *$ REGB EQU 4 $ 00098700
986 *$ REGC EQU 2 $ 00098800
987 *$ REGD EQU REGA-REGB+REGC $ 00098300
988 *¢% LR REGB,REGD ¢ 0G099CO0
589 *% $ 00099100
990 *% WHICH OF THE FOLLOWING SHOWS THE REGISTERS ASSIGNED TO THE & CC099200
991 *$ *LR' INSTRUCTION BY THE ASSEMBLER ? $ 00099300
992 *$% $ €C099400
993 *$% A. LR 546 $ 00099500
994 *$ B. LR 244 $ 00099600
995 *$ C. LR 443 $ 00G9970C
906 *$% D. LR 4911 $ 00099800
997 *$ THE CORRECT ANSWER IS ______ . $ 0C09990C
998 *$% $ 0C1C0000
999 * 555555555 F5553555 9955555 PP 5PFFFFFFFSFE9F55555E5855355555585855585% 00100100




00L

PGMA F.E.

LOC OBJECT CODE

000G05
€00004
Q0C002
000003

002A90 1843

ADDR1 ADDR2

P.S.I ASSEMBLY LANGUAGE WNRK PROJECT.
STMT SOURCFE STATEMENT FO8APRTO
1002 *%==================z===z====== ANSWER 2,22 ====================I==========
1003 *= =
1004 *= C IS CORRECT ...+ RL=REGB=4 AND R2=REGD=5-4+2=3 =
10C5 *= L ET'S TRY I Teeeoooeveanoosonoononscnns =
1CC k= =
1007 *= =
10C8 REGA EQU 5 =
10C9 REGE EQU 4 =
1C10 REGC EQU 2 =
1011 REGD EQU REGA-REGB+REGC =
1912 *= =
1013 =*= =
1014 *= C LET*S ISSUE THE *LOAD REGISTER' AND SEE HOW IT ASSEMBLES ON =
1C15 *= THE LEFTeeesoccsccssssccncne =
1016 *= =
1c17 LR REGB,REGD =
1018 *= =
1019 *= =
1020 *¥==========S=S===S==ZSZ XSS E TSI SSSSS==SSSSSISSSSISSSSISESSEITSEISSSEISII=I==

PAGE 38

9/16/70

00100400
00100500
C0100600
0C100700
00100800
0010C900
00101G00
001C1l1dcC
00101200
00101300
00101400
006101500
00101600
00101700
00101800
00101900
00102000
00102100
00102200
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PGMA F.E. ECUCATION, P.S.T ASSEMELY LAMGUAGE WNRK PRNJECT.

LOC NBJECT CODE ADDR1 ADDR2 STHMT

1622
1Cc23
1C24
1025
1026
1027
1028
1C29
1030
12031
1032
1033
1034
1035
1G36
1C37
1038
1039
1040
1041
1042
1G43
1C44
1045
1C46
1C47
1048
1049
1C50
1051
1052
1053

3

36 3¢ 36 3 3F 3t 36 3t 0 3F 3F 30 3F 3F 3 3F 3 56 36 36 3 36 96 3

33 3¢ % e ¢

SCURCE STATEMENT FOBAPRTO

e S 3 S ek s leskote ol ek st s ol o kol e s ol ok SRR R SRR SR R ROT Sl R e  R RO ROR R R R O K
1117700107711 7717707777/
/TERMS AND EXPRESSIUNS/
1117710177107 77707107177777777

3

3
a#
s
*
3
%*

1177717
/TERMS/
11177117

O EVERY TERM REPRESENTS A VALUE. THIS VALUE MAY BE ASSIGNED
BY THE ASSEMBLER(SYMBOLS, SYMBOL LENGTH ATTRIBUTES,LOCATION
COUNTER REFERENCE) OR MAY BE DEFINED BY THE TERM ITSELF
(SELF-DEFINING TERM OR LITERALL---=-= THERES THAT WORD AGAIN).

LET'S G0 ON TUO EXAMINE THE TYPES OF TERMS,O0KAY ?

#HH###YHEH#E TERMS MAY BE ABSOLUTE OR RELOCATABLE. ####$#a##4444

C AN ABSOLUTE TERM IS ONE WHOSE VALUE DOES NOT CHANGE NO MATTER
WHAT HAPPENS. IT'S VALUE REMAINS THE SAME FOREVER AND EVER OR
UNTIL NEXT THURSDAY,WHICHEVER COMES FIRST.

O A RELOCATABLE TERM,0ON THE OTHER HAND,CHANGES VALUE DEPENDING
ON WHERE IT WINDS UP IN STOURAGE.

3636 3¢ 36 36 3t 36 36 3t 38 36 3t 3t 3¢ 3 36 3F 36 36 3 b 36 3t 3 3 3F 3 3 3 3¢ 3¢

s e S e e e e e e o o o R R 3 R ok ok R R o e SR o SR R SRR SRR A K 6 3 X g o e oK s Ok oo 3R SRR R SR Sk
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00102400
00102500
06102600
00102700
06102800
GC102900
C0LU3000
00103100
00103200
00103300
00103400
00103500
00103600
00103700
0C103800
00103900
00104000

00104100

001042G0
00104300
001044C0C
00104500
C0104600
00104700
00104860
00104900
00105000
00105100
00105200
00105300
00105400
00105500




coL

PGMA

Lac

F.E. EDUCATION,

OBJECT CODE

P.S.I ASSEMBLY LANGUAGE WORK PROJECT.

ADDR1 ADDR2

STMT

1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
107G
1071
1072
1C73
1074
1075
1C76
1077
1078
1079
1C80
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1692
1C93
1094
1095
1096
1C97
1098
1099
1100

3t 3 3 36 3 3¢ 3t 3 3 H*

603 36 36 b 3 36 36 36 36 3¢ 30 3 3 3¢ 36 3t 36 3 3 3t 3 36 3¢

SOURCE STATEMENT FOBAPRTO
teeesscsessesesssse EXAMPLES OF ABSOLUTE AND RELOCATABLE:ccsoeoeessso®
*
ABSOLUTE RELOCATABLE *
%
12345 SAM
67890 JOE *
ALL PLUS AND MINUS ALL SYMBOLS (UNLESS EQU TO *
NUMBERS AN ABSOLUTE TERM) %
*
*
"ABSOLUTE® COULD BE RE- *
LOCATABLE--—HOW DOES THAT*
GRAB YOU ? *
*
ceteeseesscesacareesasssM ORE T ERMS siverneceansonasasaaaaaek
*
NAME AN ABSOLUTE UR RELOCATABLE SYMBUL IS A TERMx
REMEMBER,IF I PREVIOUSLY SAID: *
NAME  EQU 2 NAME WOULD BE ABSOLUTE.x
*
*
* AN * USED AS A LOCATION REFERENCE IS A TERMx
% MEANS "HERE" AS FAR AS THE ASSEMBLER IS *
CONCERNED. IF I SAID : *
BC 15,% ====> WE WOULD BE HERE WAY PAST

*
NEXT THURSDAY-—-CAUSES A *
BRANCH TO ITSELF. *

*

*

L*NAME A SYMBDOLIC LENGTH ATTRIBUTE IS A TERM, *
SEEMS TO ME,THAT WAY BACK IN THE DARK
PAST WE DISCOVERED THAT CONSTANTS (DC,DS)
HAVE LENGTH ATTRIBUTES(HOW LCNG THEY ARE)
THAT MEANS WE MIGHT BE AblLE TO ASSIGN

3 3 3 %

* THIS LENGTH ATTRIEUTE TO SOMETHING.

x® x®
*$5599599$95559595395F%9% QUESTIUN 2423 $55555 555555553559 55555553558%5%%
*$ $
%$ TRUE/FALSE $
*$ $
*$ SAM EQU L'JOE $
*$ JOE oC cL2'03" s
*$ WILL ASSIGN 2 AS THF VALUE OF SAM. §
*$ $
%5 55555555 FE555555555556565955555565555655555965555555655558555555556%
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00105700
0010580C
00105900
00106000
00106100
00106200
00106300
00106400
00106500
00106600
00106700
0010680C0
00106900
00107000
00107100
00107200
00107300
001074C0
00107500
00107600
00107700
00107800
001C7900
c0108GCO
od10810C
0010820C
00108300
CClC8400
00108500
00108600
001087¢C0
001C8800
00108900
0010930C
00109100
00109200
00109300
001C9400
00109500
00109600
C0O109700
00109800
001069500
C01100¢C0
CC110100
001102C0
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PGMA  F.E. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT. PAGE 41
LOC 0BJECT CODE ADDR1 ADDR2 STMT  SOURCE STATEMENT FOBAPRTO  9/16/70
1103 *========================== ANSWER 2.23 =============================== (00110500
1104 *= = 00110600
1105 *= TRUE .« .« « o« THE EXPLICIT LENGTH ATTRIBUTE OF 'JOE®' IS 2.= 00110700
1106 *= BY SAYING (L2) I GAVE 'JOE' THE LENGTH = 00110800
1107 *= ATTRIBUTE OF 2. I THEN EQUATED THIS LENGTH = 00110900
11C8 *= ATTRIBUTE TO *'SAM‘., = 00111000
1109 x*x= = 00111100
1110 *= = 00111200
1111 *= >>>>>>>>>>> MORE EXAMPLES OF SYMBOLIC LENGTH ATTRIBUTES <<<<K<<< = 00111300
1112 *= MAY BE FOUND IN APPENDIX A AT THE END = 00111400
1113 %= OF THIS SECTION. = C0111500
1114 *= = 00111600
1115 #==================S=====c=====S==S=SSTT==S===S===T==I================z=z==z===== (0111700
1117 seskskssiokyookoksosorckiokekk kit MORE EXAMPLES QOF TERMS skadsckssokiokkxxiioxsokkxkx 00111900
1118 * * 00112C00
1119 * gro1cor IS A SELF DEFINING TERM * 00112100
1120 =* * 00112200
1121 * O A SELF-DEFINING TERM IS A TERM WHICH DEFINES ITS OWN VALUE. LET*S* 001123C0
1122 LOOK AT SOME SELF-DEFINING TERMS. ¥ 00112400
1123 * * 001125CC
1124 * * 00112600
1125 * 348 DECIMAL * 0011270C
1126 * 14235€641 DEC IMAL MAX LENGTH EIGHT NIGITS * 00112800
1127 * MAX DECIMAL VALUE 16,777,215 # 006112900
1128 * X'F1A3?Y HEXADECIMAL * 00113C00
1129 = XTFFFFFF? MAXIMUM VALUE ALLOWED * 00113100
1139 * B*10111001" BINARY MAXIMUM LENGTH 24 BITS * 00113200
1131 * B'O1" EXPANDED TO FULL B8YTE. LEFT ZERO PAD * 00113300
1132 = Cr'ABC!? CHARACTER MAXIMUM LENGTH 3 CHARACTEKS * 0C113400
1153 * cri3e NUMERTCAL DATA CAN BE USED * 001135C¢C
1134 * cr BLANK * 0C1136G0
1135 = Crrre QUOTES ARE SPECIAL CASE, TwWU REQUIRED * 00113700
1136 * creg" TO ENTER ONE. SAME WITH AMPERSANDS. * 00113800
1137 * ¥ 00113900
1138 * DO55>5>5>>> MORE EXAMPLES 0OF SELF-DEFINING TERMS MAY BE <<KKLKLKLKLKLKL % 00114000
1139 * FOUND IN APPENDIX B AT THE END OF * 001141CO
1140 > THIS SECTION. * 00114200
1141 x * Q0114300
L1 42 s st sk sio st siosiooieosie sl o 3k il sie o 3o ek siosi e sleodkosie ol e dje sioloaR i stolok 3ok o kool oR Yooy ook ok ook ok sk k% 00114400
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LoC DnNBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APRTO 9/16/70

1145 *$$95588¢35595585656$55555558 QUESTION 2.24 $559555555558555555585558%88% 00114700

1146 *$ . $ 00114800
1147 *$ MATCH THE FOLLCWING: $ 00114900
1148 *$ $ 00115000
1140 *$ ___ A, 8'01010101° 1. SELF-DEFINING HEXADECIMAL TERM$ 00115100
1150 *$ $ 00115200
1151 *¢ ___ B. C'BAC? 2. SYMBULIC LENGTH ATTRIBUTE $ 00115300
1152 *$ $ 00115400
1153 *$¢ ___ C. SNORT 3. LITERAL $ 00115500
1154 *$% $ 00115600
1155 *$¢ ___ D. L'SNORT 4. SELF-DEFINING BINARY TERM $ 00115700
1156 *$ $ 00115800
1157 *$ ___ E. X'FEFE! 5. SYMBOL $ 00115900
1158 *$% $ 00116000
1159 *8 ___ F. * 6. SELF-DEFINING CHARACTER TERM §$ 00116100
1160 *$ $ 00116200
1161 *$ ___ G. 917754 7. LOCATION COUNTER REFERENCE $ 00116300
1162 *$ $ 00116400
1163 *$ 8. ABSCLUTE DECIMAL TERM $ 00116500
1164 *$ $ 00116600
1165 *$% $ 00116700
1166 *$5555685555555555555555555555355555555535535555555555855595555535888$8% 00116800




soL

PGMA FeE. ECUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT.

LOC 9IBJECT CODE ADDR1 ADDR2 STMT

1175
1176
1177
1178
1179
118C

SNURCE STATEMENT FOBAPRTO
X==z====cs========z=z============ ANSWER 2.24===========z=====z==============
= _4_ A. B'01C1l01C1L" =
*= _6_ B. C'BAC' =
*= =5_ C. SNORT =
*= _2_ D+ L*SNORT =
*= _1_ E. X'FEFE =
= T F. = =
= 8_ G. 917754 =
k= =
R T ET RS S CSSSSES S =SS SRS S SSSSSSSSSCSSSSssS=SSSSEsS=SSSSsS=SsS==S=====
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00117100
00117200
00117300
00117400
00117500
00117600
00117700
00117800
00117900
00118000
00118100
00118200
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LOC OBJECT CODE ADDR1 ADDR2 STMT

1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
12C2
1203
1204
1205
1206
12C7
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229

P.S.I ASSEMBLY LANGUAGE WORK PROJECT.

SOURCE STATEMENT FOBAPRTO

* 1717117171717 *
* /LITERALS/ <-= YES, VIRGINIA, THERE REALLY IS A LITERAL.*
* 1110117171 *
* *
* *
* 0 A LITERAL TERM IS UNE OF THE BASIC WAYS TO INTROGDUCE DATA INTO *
* A PROGRAM, IT IS SIMPLY A CUNSTANT PRECEEDED bY AN EQUAL SIGN *
* (=). THE ASSEMBLER IS DIRECTED TO ASSEMBLE THE DATA IN A *
* "LITERAL POOL™ AND PLACE THE ADDRESS OF THIS DATA IN THE *
* ASSEMBLED STATEMENT. LET'S NRAW A PICTURE. *
* *
* *
* LET'S TAKE THE FOLLOWING STATEMENT AS AN EXAMPLE. *
* *
o me————— > L 5¢=X'456T789FF"' {————=— *
* *
* THIS SHOULD CAUSE X'456789FF' TO *
* BE LOUADED INTQO REG.5 THE ASSEMBLFR *
* WILL PLACE THE HEXADECIMAL CONSTANT *
* *456789FF' IN STORAGE AFTER THE *
* L R B D A "LTORG' STATEMENT.(IN A LITERAL PNOL)*
* 0 E A 1 D THE ASSEMBLER WILL THEN PLACE THE *
* A G S S D ADDRESS OF THIS LOCATION IN THE LOAD *
* L 5 E P R INSTRUCTION. THE ASSEMBLED RESULT *
* | | | | 2 MIGHT LOOK LIKE THIS-———-+ *
* | | | | l I *
* | | | | | < + *
* | | | | | *
* | | | | | *
* I 1 I | | *
* | v | v \ *
* +->585C ->C102 001u4 *
* 1 M
* | *
* t————————— + *
* 1 *
* v *
* 104 4567b8GFF *
x* *
* 0 THEREFORE, WHEN WE EXECUTE THE LOAD INSTRUCTIGN,*
* THE CONTENTS OF LOCATION 1G4 GETS LOADED INTC *

3

REG5.(456T89FF)

3 36 3¢

3 3% 3t

e 3¢

3

e 36 ek e ok 30 e e o ok S R 3 R oK R g o 3 otk o R 30K 3K R KR R

SOk N 3 3 K i
E 23T

w
¥
3
3
*
3
%*
3
3*
3
X
3*
3
3
3
$*
M
¢
%
3*
3
3
%

PAGE 44

9/16/70

00118500
00118600
00118700
c0118800
006118900
00119C00
00119100
00119200
00119300
00119400
00119500
00119600
00119700
00119800
0GC119900
colzccoc
0012010¢C
00120200
00120300
G0120400
00120500
00120600
G012070¢C
00120800
0G120sC0
0u121000
00121100
00121200
00121300
C0121400
00121500
00121600
00121700
0012180C
00121900
00122C00
0C122100
00122200
C0122300
00122400
00122500
00122600
celz2270cC
C0122800
colz29cCn
00123500
0012310¢C




PGMA

Laoc

002A92
002A96
002A9%A
002A9E
002AA4
CO02AAA
002AAE
002AB2
002AB8

002ABC
002AC2
002AC8
002ACC
002ADO
002ADO
2002AD8
S 002A0C
002AEO
002AE4
002AE8
002AEC
0C2AFC
002AF4
002AF8
002AFC
002AFE
002AFF

F.E. EDUCATION,

OBJECT CODE

P«eS.I ASSEMBLY LANGUAGE WORK PROJECT.

ADDR1 ADDR2

9879 CACA 02ADC

5820 CAD6 02ADC

5880 CADA 02AEOQ

D20C 00C1 CAFé6 00001 O02AFC

D503 CBD6 CADE 02BDC 02AE4

5410 CAE2 02AES8

5830 CAEé 02AEC

D200 0CO1 CAEA 000Cl 02AFO

0000 0000 00c00
*%%k ERROR k%

FA32 CB2A CAFS 02B30C 02AFF

FA32 CBD6 CAF9 C2BDC O2AFF

5850 CAEE 02AF4

5850 CAF2 02AF8

000020CFO00Q0020DF

000020EF

000004D2

FFOQOOFF

D7C1C7C5

F2F34040

00002830

C1C24040

00000000

00000000

Cc1c2

01

02500C

STMT SOURCE STATEMENT FO8APR70

1232 #sopdksdkdokok ook kdorkaokiokxk ik MORE LTITERALS % s kafdokor ook sokok ok ok dok ko ko ok oo

1233 * *
1234 * *
1235 * *
1236 LM T+9+=A(NAME1lyNAME2,NAME3) MULTIPLE OPERANDS IN A LITERAL
1237 L 24=F'1234" IS QUITE ALRIGHT. *
1238 L 8,=X'FFOOOOFF? M L *
1239 MvVC 1,=C*'AB" 0 I *
124G cLC FIELD,=C*PAGE’ R T *
1241 A 1,=CL4"'23" E R *
1242 L 3y=A(AREA) L *
1243 MVC 1,=CL4'AB" S *
1244 Stt 104=X"01" WATCH OUT FOR ILLEGAL LITERAL USAGEeecseess *
1245 AP AREA,=P'2500" NOTE ONLY ONE ENTRY IN LITERAL POOL. *
1246 AP FIELD,=P'2500" FOR IDENTICALLY ALIKE LITERALS... *
1247 L 59=F'C" HOWEVER, THE LITERALS MUST BE *
1248 L 5,=XL4"'00" IDENTICAL IN ALL RESPECTS. *
1249 LTORG HERE COMES THE LITERAL POOL.ececcescccsceccoasas ¥
1250 =A(NAME1,NAME2,NAME3)

1251 =F'1234"

1252 =X'"FFOOCOFF"

1253 =C'PAGE?

1254 =CL4"'23"

1255 =A(AREA)

1256 =CL4"'AB"'

1257 =F'0"

1258 =XL4*CC?

1259 =C'AB"

1269 =X'01"

1261 =pP'25G0?

1262 * *
1263 * READY FOR A QUESTION HUH 22?2?22 I THINK YOU ARE. *
1264 * *

12 65 sk skok st Aotk sk de ok sk 3 3ok ok 30K 03 o Aol o 3K ol ok ok 0 ol ook sk sk ok kol kR s ok ok sk kol sk ok ol soloRoR
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00123400
00123500
00123600
00123700
00123800
00123900
00124000
00124100
00124200
C0124300
00124400
00124500
00124600

00124700
00124800
00124900
0C125C00
00125100

001252C0C
0C1253C0
C0125400
00125500
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PGMA F.E. EDUCATIONy P.S.I ASSEMBLY LANGUAGE WORK PROJECT.

LOC OBJECT CODE ACDR1 ADDR2  STMT

1268
1269
127C
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286

SOURCE STATEMENT FO8APRTO

¥$$5555955558858585555598858 QUESTION 2,25 $5558555555555355555555588586%
*$ $
*$ CHOOSE THE CORRECT STATEMENTS FROM THE FOLLOWING LIST. $
*$ $
*$ A. A LITERAL IS ONE WAY TO ENTER DATA INTO A PROGRAM. $
*$ $
*$ B. DUPLICATE LITERALS CAUSE DUPLICATE ENTRIES IN THE $
*$ LITERAL POOL. $
*$ $
*$ C. A LITERAL POOL IS A SPECIAL AREA WHERE THE ASSEMBLER $
*$ PLACES ALL LITERALS. $
*¢ $
*$ D. A LITERAL MAY BE SPECIFIED IN AN ADDRESS CONSTANT.(IE $
*$ A(=X*1C00")) $
*$ $
*$ E. SLL 54=F'1* WILL CAUSE REG.5 TOU BE SHIFTED LEFT 1. $
*$ $
*$ $
¥55555555550553553 5555555555085 555555555595559555995555555555559555858
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C0125800
00125900
00126000
00126100
00126200
00126300
00126400
00126500
00126600
00126700
00126800
00126900
0C127000
00127100
00127200
00127300
00127400
00127500
00127600
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LCC OBJECT (ODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APRTO 9/16/70
1280 k====z===z=================== ANSWER 2.25 ================z============= (00127900

1290 *= = 00128000

1291 *= THE CORRECT STATEMENTS ARE.ees«A AND C. HERE'S THE SCOOP = 00128100

1292 *= ON THE OTHERS: = 00128200

1293 *= = 00128300

1294 *= B«DUPLICATE LITERALS ONLY CAUSE ONE ENTRY IN THE LITERAL PNOL. = 00128400

1295 *x= INCIDENTLY,IF THERE IS NO LTORG THE ASSEMBLER WILL PLACE = 00128500

1296 *= THE LITERAL POOL AT THE END OF THE FIRST CONTROL SECTION. = 001286C0

1297 *= ( WE'LL GET TO CONTROL SECTIONS SCON-JUST KEEP THIS WORD = 00128700

1298 *= CF WISDOM IN MIND.) = 00128800

1299 *x= = 00128900

1300 *= D. SORRY ,YOU CAN*T USE LITERALS IN ADDRESS CONSTANTS. = 00129000

1301 *= = 00129100

1302 x*= E. OR IN SHIFT INSTRUCTIONS EITHER. = 00129200

1303 *= = 00129300

1304 #==============s======s===S=====s=======z===========z===z=====z==z===z=z====== (00129400




oLL

PGMA

Loc

F.E. EDUCATION,

OBJECT CODE

P.S.I ASSEMBLY LANGUAGE WORK PROJECT.

ADDR1 ADDR2

STMT

1306
1307

1308

1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1241
1342
1343
1344
1345
1346
1347
1348
1349
135C
1351
1352
1353
1354
1355
1356

SOURCE STATEMENT FO8APRTO
e i sk o ok 3 3 e 3ok 3R ok 3 ok ik e g e e e ke s e ke ok e g R fe o o e e e g i ke ok sk ok R ROk sk 3ol o e o ol ke ok R s ke ok
* 11771171117 11177 %
* /EXPRESSIONS/ %
* 1171117771777 *
* *
* *
* *
* C EXPRESSIONS WHICH ARE USED IN CODING OPERAND ENTRIES FOR *
* ASSEMBLER LANGUAGE STATEMENTS,ARE MADE UP OF EITHER A SINGLE *
* TERM(YOU KNOW WHAT THESE ARE) OR AN ARITHMETIC COMBINATION *
* CF TERMS, TERMS ENCLOSED IN PARENTHESES MAY BE USED. %
* *
* C THE TERMS IN AN EXPRESSION ARE SEPERATED BY WHAT IS CALLED AN =*
* ARITHMETIC GPERATOR. THESE UPERATORS ARE : %*
* + PLUS *
* - MINUS *
* * MULTIPLY *
* / DIVIDE %*
* *
* 0 THE EVALUATION OF TERMS ENCLOSED IN PARENTHESES TAKES PLACE *
* FIRST WITH THE INNER-MUST PAIR CF PARENTHESES. THE EVALUATION *
* PROCEEDS THRCUGH THE OUTER-MOST PAIR OF PARENTHESES. LET'S *
* LOOK AT THAT A LITTLE RIT.... *
* e
* EXPRESSION==> (2%(Cx(A+B))) *
* 3 2 1 #
* 1. FIRST A+g *
* 2., THEN MULTIPLY RESULT BY C %
* 3., FINALLY MULTIPLY THAT RESULT BY 2 *
* *
* 0 THE ASSEMBLER EVALUATES EXPRESSIUNS FRUM LEFT TO RIGHT,DUES ALL *
* MULTIPLICATION AND DIVISION FIRST,THEN ADDITION AND SUBTRACTION=*
* #
* 1. 1/72%12 WILL REDCUCE TO ZERO *
*® SOME EXAMPLES: 2. 12%1/2 ATLL REDUCE TO SIX *
* 3. 12+42/2 WILL REDUCE TU THIRTEEN *
* 4, (12+42)/2 WILL REDUCE TO SEVEN *
* *
* 1. ONE IS TRUE BECAUSE WE ARE DEALING wITH AN ASSEMBLER THAT =
# ONLY HANDLES INTEGER VALUES WHEN REDUCING EXPRESSIONS. *
* 1/2 WILL REDUCE TO ZERGC(REMAINDERS ARE LUST). THIS TIMES *
* 12=04NATCHERLY. 3«
* 2. TwWO IS TRUE BECAUSFE THE ASSEMBLER WILL FIRST MULTIPLY 12X1 *
* THEN DIVIDE BY 2. %
* 3. THREE IS CORRECT BECAUSE 2 IS DIVIDEU 3Y 2 FIRST THEN THIS =*
* RESULT 1S ADDED TN 12. *
* 4, FNUR REDUCES TO 7 BECAUSEsAS YOU KNUW,THE PARENTHESESIZED
* EXPRESSION IS EVALUATED FIRST TO l4. THEN THE DIVISION

HAPPENSy NYCEST PAS (ENGLISH SUBTITLE=ISN'T THAT RIGHT).

EE

3 3 3%

oA S e RO 3 3 4 XK K Sl i i i e i sl S 3l 3Kk el 3 KON XK KO 3K TR R 3R KRR R R IR R AR RO A R

3
3
3%
%
3
3
#*
3
3
3
*
%*
3
¢
3%
3
3
*

PAGE 48

9/16/70

00129600
0012970C
00129800
00129900
00130000
00130100
00130200
00130300
00130400
C0130500
00130600
00130700
00130800
0013C900
00131000
C0131100
0G131200
00131300
00131400
C0131500C
00131600
00131700
00131800
00131900
00132000
0013210C
00132200
00132300
00132400
GC132500
001326C0O
00132700
0013280C
00132900
0G133C00
001331CC
CC133200
CC133300
00133400
00133500
0013360C
0C13370C
00133800
00133900
¢G134CCC
00134100
J0134200C
00134300
C01344C0
001345GC
C0134600




L

PGMA

Loc

F.E. EDUCATION,

OBJECT COODE

ADDR1 ADDR2

P.Se1 ASSEMBLY LANGUAGE WORK PROJECT.
STMT SOURCE STATEMENT FOBAPRTO
1358 sksdokddokoskokok sk dokokdokokofokokoofor ok ok koo ok ofof ook ook ook KR R R ROR SO OR K R R ROk KR
1359 * *
1360 ¥eoeeoveeessocceossss EXAMPLES OUF VALID EXPRESSIONS seecececcececceass¥
1361 * *
1362 * *
1363 * A+B/C *
1364 * SYMBOL1/SYMBOL2*SYMBOL3 *
1365 * *432 LOCATION COUNTER+32 (SELF+32) *
1366 * A*(A*(B=-3)) *
1367 * ABLE-25 *
1368 * *
1369 * = ————=— e >>>SEE THE ASSEMBLER MANUAL FOR THE RULES FOR *
1370 * CODING EXPRESSIONS *
1371 = *
1372 * *
1373 *eeeeeeecosesescasneoe HERE COMES A QUESTION teceeacceccncecocsscccsnae¥
1374 * : *
1375 * *
1376 sokdokksdkfopkiokdkdorkookofokok ok ook ok ok aoksfok ook ok ofor RooRoRRORR R RSk ok kR oR ROk R Kok
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00134800
00134900
00135000
00135100
00135200
00135300
00135400
00135500
00135600
00135700
00135800
00135900
00136000
GO136100
00136200
00136300
00136400
00136500
00136600




(44}

PGMA

LOC ORJECT CODE ADDR1 ADDR2 STMT

1408

F.E. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT.

SOURCE STATEMENT

FO8BAPRTO

5555595995535 99955555955555% QUESTION 2.26 $55555559555555555555555569%

*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$

5555555555555 5955555555555 555595555555555555559555535855535555559585%%

ASSUME FCR A MOMENT THAT YOU ARE AN ASSEMBLER.

$
$
$

A PROGRAMMER HAS GIVEN YOU THE FOLLOWING VALUES FOR $

HIS TERMS.
ABLE DC Frie
DOG EQU L'ABLE
EASY DC 3D'00'

FOX EQU 8

SAM EQU (16%*(L'EASY+L'UNCLE))/2
UNCLE DS 18F

——==—=we==>EVALUATE THIS EXPRESSION.{-———-

(DOG*(2*%(DOG+FOX) ))~SAM

THE CORRECT ANSWER IS

-T0O THE BASE 10.

$
$
$
%
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
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00136900
00137000
00137100
00137200
00137300
00137400
00137500
00137600
00137700
00137800
00137900
00138000
00138100
00138200
00138300
00138400
00138500
00138600
00138700
00138800
00138900
00139000
00139100
00139200
00139300
00139400
00139500
00139600
00139700
00139800
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PGMA F.E. EDUCATIONy P.S.I ASSEMBLY LANGUAGE WORK PROJECT. PAGE 51
LCC O0OBJECT CODE ADDR1 ADDR2 STMT SOTURCE STATEMENT FO8APRTO 9/16/70
1411 *k============================ ANSWER 2,26 ============================= (00140100
1412 *= = 00140200
1413 *= HAW DOES *0' STRIKE YOU ? = 00140300
1414 *= = 00140400
1415 *= LETS TAKE IT A STEP AT A TIME. = 00140500
1416 *= = 00140600
1417 == 1. DOG+FOX=12 ..'DOG'=LENGTH ATTRIBUTE OF ABLE=4..+8=12 = 00140700
1418 *= = 00140800
1419 *= 2. 2% THE PREVIOUS RESULT=24(DATSANEAZY1.) = 00140900
1420 *= = 00141000
1421 *= 3. 'DOG*' STILL EQUALS 4 (THE LENGTH ATTRIBUTE OF *ABLE') = 00141100
1422 *= THEREFORE, 4%24=96 = 00141200
1423 %= = 00141300
1424 *= 4. LET'S EVALUATE *SAM! A STEP AT A TIME. FIRST, MR, = 00141400
1425 *= ASSEMBLER, WE'LL EVALUATE INSIDE THE PARENTHESES. = 00141500
1426 *= LYEASY (8) + L'UNCLE (4) = 12.SOFARSOGOCD ? = 00141600
1427 *= 12 TIMES 16 =192 = 00141700
1428 *= 192 DIVIDED BY 2 = 96 = 00141800
1429 *= 5. THEREFORE,HENCEFORTH,FROM THIS DAY FORWARD THE = 00141900
1430 =*= VALUE OF THIS EXPRESSION = 96=-96 = ZILTCH,ZERO,NUTTIN.= 00142C00
1431 *= = 00142100
1432 *= = 00142200
1433 ¥========s=============S=S=S=S=SS==Z=======Z========SI===================== (00142300
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PGMA F.E. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT.

LOC OBJECT CODE ADDR1 ADDR2

002B02 F231 CB26 CB22 C2B2C 02B28
002B08 D504 6018 6C1C 00018 0O0CIC
002BOE D200 CBlA CB26 02B20 02B2C

002B14 D207 CBlA CB2z 028B2C 02B28

002820
002828
002B2C
002830

STMT

1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
146C
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
148C
1481

3603 36 36 36 3 b 36 3 3t 36 3t 3 3% 3¢ 3 3¢

3 3 3 3¢ 3 3¢

*
* 0 AN IMPLIED LENGTH IS ONE THAT IS OMITTED BY THE PROGRAMMER
* FROM THE COPERAND OF THE INSTRUCTION. THE ASSEMBLER THEN
* USES THE LENGTH ATTRIBUTE 0OF THE SYMBOL IN THE OPERAND.WOW,
* WF BETTER TAKE A CLOSER LCCOK AT THAT ONEeeeoow
*
* IF I WRDTE:

MVC WORK4RATE THE ASSEMBLER WOULD HAVE TO OBTAIN THE
* LENGTH FROM THE LENGTH ATTRIBUTE UF THE
WORK DS D FIELD DEFINED AS 'WORK!'(THE FIRST OPERAND).
RATE DS F 'WORK'IS STATED TU BE A DOUBLE WURD(LENGTH
HOURS DS H ATTRIBUTE OF 8). THEKEFOR IF WE EXAMINE THE
AREA DS F ASSEMBRLED 'MVC' WE*'LL SEE THAT THE LENGTH

3

St 3

3 3

e S 30 o ke e st e e e e st 0k Sl oo e i R R o R R 3 SRR R e ik o ol ook R o oK o R R ok ek ok Rk 0K
1171007077770 7777707077777777777
EXPLICIT AND IMPLIED LENGTHS/
(1777777770777 7777777070777777
11177077777
/EXPLICIT/
111771777717
0O AN EXPLICIT LENGTH IS THAT WHICH IS WRITTEN BY THE PROGRAMMER,
IN THE OPERAND FIELD OF AN INSTRUCTION,AS AN ABSOLUTE
EXPRESSION .
FOR EXAMPLE:
PACK HOURS(4),RATE(2)
CcLC 24(5,6),28(6)
MVC WORK(1)4HQOURS

SOURCE STATEMENT FO8APRTO

1771177717771 17117717
/IMPLIED LENGTHS/
I17010770777777777

ASSIGNED BY THE ASSEMBLER IS 8. OF COURSE,
THE LENGTH IN THE ASSEMBLED INSTRUCTION
SHOWS UP AS 7.

36036 36 36 3t 3t 3F 56 3t 36 36 3F 3E 3E b 36 38 3t 36 3 3¢ 3F 36 36 36 3 36 36 dt 3t 3t 36 36 b 3t 36 3 3¢ 3¢ 3¢ 3 3¢ 3 3¢ 3 3¢
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00142600
00142700
00142800
00142900
00143000
00143100
00143200
00143300
00143400
00143500
00143600
00143700
00143800
00143300
00144000
00144100
00144200
00144300
00144400
00144500
00144600
CU144700
00144800
00144900
00145000
00145100
00145200
00145300
00145400
00145500
00145¢€CC
00145700
00145800
00145900
00146C00
00146100
00146200
00146300
0Cl4640C
00146500
00146600
00146700
00146800
00146900
C0147C00
001471C0




SiLL

PGMA F.E. EDUCATIONy P.S.I ASSEMBLY LANGUAGE WORK PROJECT.

LOC O0OBJECT CODE ADDR1 ADDR2 STMT

1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
15C2
15C3
1504
1505

SOURCE STATEMENT

FOBAPRTO

5555555555555 5555555555855% QUESTION 2.27 $553955559995559595555855656%

*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*$
*4&
*$

INSTRUCTION
HEEtEEE b+t

UNPK

MATCH THES E:

23(3,6),WORK(1)

MVC FIELD1(8),FIELD2

MVC FIELD1(,12),FIELD2

PACK

oc

TRT

TEMP(3) 3 JUNK
ME, YCU

NANN(10), EEGOAT

LENGTH SPECIFICATION
R S =

1.

2.

3.

4o

IMPLIED LENGTH.

EXPLICIT LENGTH.

LA R R T A I

BOTH IMPLIED AND $
EXPLICIT LENGTHS $
IN THE SAME INST.$

$

NO LENGTH NEEDEDS$
$
%
$
$

PP PP PP EE S PSP F PP PP PP PFPETIPPFETFPEEFTFTFPSEIF55FF5955585555%8
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00147400
00147500
00147600
00147700
00147800
001479C0
001480C0
00148100
cG1482C0
001483CC
00148400
0C148500
0Cl486C0
00148700
00148800
C01485C0
00149C00C
00149100
col4c20CC
001493C0
0C1494CC
00149500
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PGMA F.E. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT. PAGE 54
LCC OBJECT CODE ACDR1 ADDR2 STMT SOURCE STATEMENT FORAPRTO 9/16/70
1508 ¥===========s====z=============== ANSWER 2.27 =========z==z================== (149800

15C9 *= = 00149900

1510 *= _2_ A. UNPK 23(3,6) yWORKI(1) = 001500060

1511 *= = 00150100

1512 *= _2_ B. MVC FIELD1(8),FIELD2 = 0015G200

1513 *= = 00150300

1514 *= _1_ C. MVC FIELDL(,12)4FIELD2 = 00150400

1515 *= = 00150500

1516 *= _3_ D. PACK TEMP (3) 4 JUNK = 001506GC0

1517 *= = 00150700

1518 *= ~1_E. 0OC ME,YOU = 00150800

1519 *= = 00150900

1520 == _2_ F. TIRT NANN(1C) » EEGOAT = 00151000

1521 *= = 00151100

1522 *= = 00151200

1523 %= = 00151300

1524 *=====z=zz==z=z====S========S==S=SS==S=S=Z==S====s=======z======z============== (0151400




L

PGMA FeFEs EDUCATION, P.S.I ASSEMELY LANGUAGE WCRK PRDJECT. PAGE 55
LOC OBJECT CODE AUDR1 ADDR2 STMT SOURCE STATEMENT FO8APRTO 9/16/70
1527 sk ol ok s ok ok ek d ok ok ook ok ok iR Rk ok R ok eRop ok R R ok ok ok ok Rk ok kR k%% 00151700

1528 =* * 00151800

15629 * C THAT CONCLUDES SECTION 2 AND THIS PROJECT. PLEASE NOTIFY YOUR * 00151900

1530 * INSTRUCTOR OF YOUR COMPLETION BY DISPLAYING THE * 00152C00

1531 * R ED ANS WERCUE * 00152100

1532 * * 00152200

1533 =* * 00152300

1534 * 0 PLEASE USE THIS SHEET FNR ANY CUMMENTS YOUU MAY HAVE CONCERNING * 00152400

1535 * THE PROJECT. * 00152500

1536 * * 00152600

1537 = * 00152700

1538 * O THE APPENDICES FOLLOW,YOU MAY EXAMINE THEM AT YOUR CONVIENCE. * 00152800

1539 * * 00152900

1540 sk koo sk ko ok ok sk oo e sk ook sk e s sk ok Sl e ok el ok sk Rtk Sk sk stoR Rk ook ok ok ok kR Rk k% 00153000

1542 sdssoiokksokk ok kdkorsookiokioakskkik C O M M E N T S sksookgssookiorpkkiorkkkksk 00153200




-
-
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PGMA

Loc

002834
002B3C
002B3E
C02B44

002B4A

F.E. EDUCATION, P.S.1 ASSEMBLY LANGUAGE WORK PROJECT.

OBJECT CODE ADDR1 ADDR2

C1cC2
D201 CB2E CB36 02B34 02B3C
D201 CB34 CB36 0zB3A 02B3C

D201 CB30 CB36 02B36 02B3C

STMT

1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1556
1557
1558
1559
1560
1561
1562
1563
1564

SOURCE STATEMENT

FOBAPRTO

*BXBEBLLETRTIRRELETLERE4 464887 APPENDIX A ZEZZEVXELUELLILLEEAREL CEREEL BT

*%
*%
*%
*%
*%
*Z
*Z
*Z
Al
B2
HIORD

LOORD
*7

*%
*3%
*7%
*Z

[1110770070777770 7707077777770 7777707707777777/7
/MORE EXAMPLES OF SYMBOLIC LENGTH ATTRIBUTES/
L17770 0707707770770 707070770077777777777777777777

DS

MVC
MVC

MVC

cLe

CL2'AB? MOVES CONTENTS OF B2 INTO
Al(L'B2),y8B2 LEFTMOST 2 BYTES OF Al
Al+L*Al-L*B2(L'B2),82 MOVES CONTYENTS OF B2 INTO

RIGHTMQOST 2 BYTES 0OF Al
MOVES CONTENTS OF B2 INTO
THIRD AND FOURTH POSITION
OF Al

Al+L*B2(L*B2),8B2

3§ 3¢ AC 0€ 3¢ € 3§ O I€ 3% 3§ 9§ 3¢ o8 o€ o€ o€ of

*FERELLBABERBBEERBBRE B R T RRBEERE LB EBL XL T LT B B BELEET LU B XL LB EELE 4R ER
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00153500
0C153600
00153700
00153800
001539CC
00154000
00154100
00154200
00154300
00154400
00154500
00154600
0015470C
0ul54800
001549C0
00155000
00155100
00155200
00155300
00155400




PGMA

Loc

002850
002B52
002856
002BSA
002B60

-

© 002B64
002B66
002B6A
002B6E
002874

002B78
002B7A
002BTE

002B82
002886
002B8A

F.E.

EDUCATION,

0OBJECT CODE ADDR1

1AAC
9504
9108
D203
4A10

1AAC
9504
9108
D203
4A10

1A12
9504
9108

92D3
91F1
97F3

CB2A
CB2A
cBD6
cs2C

CB2A
CB2A
CBD6
cB2C

CB2A
CcB2A

cBDé6
CB2A
CB2A

02B30
02830
OFFF 028DC

02B30
C2B30
OFFF 02BDC

02B30
02830

02BDC
02830
02830

ADDR2

OOFFF
02832

00FFF
02832

STMT

1566
1567
1568
1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1653
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617

P.S.1 ASSEMBLY LANGUAGE WORK PROJECT.

SOURCE STATEMENT FOB8APRTO

*LEEXBEEBELBEBRBLEEBEBEETEL%BRD APPENDIX B ZREURLBABELEXREBEREERERBLELEBE

%3 %
KL SIILILITIINIIIIIII7 7 LTIETLI LTI I ITIT 17010011717 %
%2 /MORE EXAMPLES OF USING S EL E/ %
*3  / DEFINING TERMS «iua. / 2
KL SLITIIIAIALILLIIT IO ITTTIT IO LTI III I I IIIILIIIr] 2
*3 %
#% 3
*% 117111117 %
*3 /DEC IMAL/ %
*g 1110007107 2
%% %
%% %
AR 10,12 DEFINING REGISTERS %
CLI  AREA,4 IMMEDIATE DATA IN DECIMAL{COULD BE X'*) %
™ AREA,8 MASKS * %
MVC  FIELD,4095 ADDRESS g
AH 1,AREA+2 ADDRESS INCREMENT 2
*% %
% g
%3 101100170777 %
%3 /HEXADECIMAL/ %
%% 1110001111717 %
*3 3
* 3
AR XA, X'CY DEFINING REGISTERS %
CLT  AREA,X'4" IMMEDIATE DATA %
™ AREA, X" 08" MASKS z
MVC  FIELDyX'FFF'  ADDRESS %
AH 1,AREA+X'02'  ADDRESS INCREMENT 3
*% %
%3 3
*3 11111117 %
* /BINARY/ %
%9 11117111 %
3R %
* 2
AR Br17,B'10°" DEFINE REGISTERS %
CLI  AREA,B'0100" IMMEDIATE DATA %
™ AREA,B'1000'  MASK P
%% %
* 2
%9 11717111117 %
* JCHARACTER/ %
%9 11107071117 %
%3 2
%3 %
MVI  FIELD,C'L?® IMMEDIATE DATA 3
™ AREA,C*1¢ MASK 1111 0001 %
X1 AREA,C'3? IMMEDIATE DATA 3
*% %
K ALLLBRL LR IL BB L IR LA R B R B R B R LL LB B LG LLLE L AAALBELERLRLBEREL K%
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00155600
00155700
00155800
00155900
00156000
00156100
00156200
00156300
C0156400
00156500
00156600
00156700
001568CC
00156900
00157000
0G157100
00157200
0015730C
00157400
00157500
00157600
00157700
00157800
00157900
00158000
0c158100
0C158200
C0158300
00158400
001585C0
00158600
ogl1587CC
CC1588C0U
00158900
00159C00
001591GC0
00159200
0015930C
00159400
00159530
00159600
00159700
00159800
00159900
00160000
00160100
0016020C
00160300
00160400
00160500
00160600
0Q01ecrToC




ozL

PGMA F.E.

LOC OBJECT CODE

002BBE AA
002B8F 01
€02B90 55
002B91 AFAF

ADDR1 ADDR2Z2

STMT

162G
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638

1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652

P.S.I ASSEMBLY LANGUAGE WORK PROJECT.

SOURCE STATEMENT FO8 APRTO
Ak ek R R R Rk RRkRkRERXX A P P END I X C k3% 3ok 5o oo 3 ofe ok o o ke ek ki
* L1177 07710777710777777777777777 *
* /BINARY CONSTANTS ( B TYPE )/ *
* (1077077000070 7777777777777717 *
* *
* O A BINARY CONSTANT IS WRITTEN USING 1*'S AND O'S ENCLOSED IN *
* APOSTROPHES. THE IMPLIED LENGTH OF A BINARY CONSTANT IS THE *
* NUMBER OF BYTES OCCUPIED BY THE CONSTANT INCLUDING ANY *
* PADDING NECESSARY. PACDING AND TRUNCATION TAKES PLACE ON *
* THE LEFT. *
* *
%* . *
NAME 6 nC B'10101010°" UP TO 256 BYTES LUNG *
NAMET oC B1o1r PADDING (LEFT WITH ZEKOS) *

oC BL1'101010101" TRUNCATION (LEFT) *
oC 2B'101C1111" puP FACTOR *
* NAME&6 AND NAME7 BOTH HAVE LENGTH ATTRIBUTES OF ONE *
% *
S e ok e o e ok ok e o ok e o o i ok 3 ke Sk ek oK k3 3k 3K ol 3K ok ok o e o ok ok e ke e o e ok ok ik Rkl o sk R R R ok Rk kR ok ok sk

#$5$555555$5555555555555555% QUESTION 2.S51 $5555555555585555555555655859%
*$ $
*$ $
*$ GIVEN THE FOLLOWING BINARY TYPE CONSTANT: $
*$ $
*$ DC BL2'111110111C1110111011" $
%$ $
*$ WHAT WILL THE ASSEMBLER GENERATE AS A RESULT OF THIS $
*$ DEFINE CONSTANT ??77?7 $
*$ $
*$ THE ANSWER IS R $
*$ $
9555555555595 539555555555 55555559559555559555835555555559555555585555%6
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00161000
00161100
00161200
00161300
00161400
00161500
00161600
00161700
00161800
00161900
00162000
00162100
00162200
00162300
00162400
00162500
00162600
00162700
00162800

00163C00
00163100
00163200
00163300
00163400
00163500
001636C0
00163700
00163800
00163900
00164000
00164100
00164200




¥4%

PGMA F.E. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT.

LOC OBJECT CODE ADDR1 ADDR2

002B93 BBBB

002B95 18725C
002898 18725C
002B9B 18725C
002B9E 18725D
002BA1 00C15C
002BA4 01369C
002BA7 369C
002BA9 123D123D

STMT

1654
1655
1656
1657
1658
1659
1660
l661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673

1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692

1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704

SOURCE STATEMENT FO8APRTO
¥==zz===z===z====z=============== ANSWER 2,S] ==========================
= B B B B =
*= HOW ABOUT 1011101110111011 =B8BB =
*= BINARY TYPE CONSTANTS OPERATE UN A BYTE BY BYTE =
*= BASIS EVEN THOUGH THEY'RE SPECIFIED IN =
= BITS(1) AND NOBITS(C). BY SAYING L2 WE TELL THE =
*= ASSEMBLER WE WANT 2 BYTES. AGAIN I HEAR YOU SAY, =
*= "WHICH 2 ?" WELL I'LL TELL YGU. BINARY TYPE =
*= CONSTANTS TRUNCATE ON THE LEFT,S0O WE CUT OFF THE =
*= 1111. IF OUR DUPLICATIUON FACTOR HAD BEEN GREATER =
*= THAN ONE,THE ANSWER WOULD HAVE BEEN DUPLICATED =
*= THE SPECIFIED NUMBER OF TIMES. IF YOU'RE STILL =
*= A WEE BIT HAZY TALK TO YOUR INSTRUCTOR:eoeseces =
k= =
*= I'LL ISSUE THE DC JUST TO SEE IF I'M RIGHT.. =

DC BL2*'11111C1110111C0111011°¢ LET*S LCOK AT THE ASSEMBLED =
= NUMBER OUN THE LEFT. =
X= =
e e R e e e T S 5 TP P Tt £
* TILIIIITITIIITIIIIILIIIIIIIIIIIIIIP)] *
* /PACKED DECIMAL CONSTANTS ( P TYPE )/ *
* R *
* *
* O A DECIMAL CONSTANT IS WRITTEN AS A SIGNED OR UNSIGNED DECIMAL *
* VALUE. IF THE SIGN IS CMITTED,A PLUS SIGN IS ASSUMED.NO *
* BOUNDARY ALIGNMENT IS PERFORMED. *
x® *

oC Pr+18725¢ UP TO 16 BYTES (31 DIGITS AND SIGN) *
DC Pt +187.25¢ DECIMAL POINT IS PROGRAMMERS REFERENCE x
DC Pr18725¢ PLUS SIGN IS ASSUMED *
e P1-18725" MINUS SIGN *
oC PL3Y15" PADDING (LEFT WITH ZEROS) ®
DC PL3'13.69" *
DC PL2713.69" TRUNCATION (LEFT) *
oc 2P1-1231 DUP FACTOR %
b *
3 Fe i e d e ok sk ok 3k R e 3R R ook R ok ek 3 3 R ok 3R RO HOR AR R R RROR AR R R R A KR KRR KK AR KKK
*¥$5355555555555 555555555555 655555 QUESTION 2.52 $5555 5555555555 5555558869
*$ $
*$ DC 2PL2'1234' WILL GENERATE WHICH OF THE FOLLOWING? $
*$ $
*$ A. F1F2F3C4F1F2F3C4 $
*$ B. F2F3C4F2F3C4 $
*$ C. 234C234C $
*$ D. 123C123C $
x$ THE ANSWER IS_____ _. $
*$ $
PP P55 5555555555559 35 555555555559 855555555559555555555555556555%%
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00164400
00164500
00164600
00164700
00164800
00164900
001650600
00165100
00165200
00165300
00165400
00165500
00165600
00165700
00165800
00165900
0C166000
00166100
00166200
00166300

00166500
00166600
00166700
00166800
00166900
00167000
00167100
00167200
00167300
00167400
00167500
0016760G0
0016770C
00167800
00167900
00168000
00168100
00168200

00168400
00168500
00168600
00168700
00168800
00168900
00169000
00169100
00169200
00169300
0016940C0




PGMA FeE. ECUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT. PAGE 60

LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOBAPRTO 9/16/70C
17C6 *============================ ANSWEFR 2.S2 ============================= (Q(G1696C(

1707 *= = 00169700

1708 *= = 00169800

1709 *= C IS THE CORRECT ANSWER. THE DATA IS GENERATED IN PACKED = 00169900

1710 *= CECIMAL FORMAT AND THE P TYPE CONSTANTS TRUNCATE LEFT. = 00170000

1711 *= = 00170100

1712 *= = 00170200

1713 %===================================================z========z=====z====== (00170300

1715 * 177777770000 707770770077171777717777777 * 00170500

1716 * /ZONED DECIMAL CONSTANTS ( Z TYPE )/ * 00170600

1717 = I11000707 777707007077 7777077777777777 * 00170700

1718 * * 00170800

1719 * 0 IF ZONED DECIMAL FORMAT IS SPECIFIED EACH DIGIT IS TRANSLATED * Q0170900

1720 * INTO ONE BYTE. THE RIGHTMOST BYTE CUNTAINS THE SIGN AS WELL * 00171000

1721 * AS THE RIGHT MNST DIGIT. YOU PROBABLY REMEMBER WE USED THIS * 0017110C

1722 * TYPE OF CONSTANT IN THE FIRST WORK PROJECT. % 00171200

1723 % % 00171300

1724 =* * 00171400

002BAD F1FBF7F2(C5 1725 DC 7' +18725" UP TO 16 BYTES (16 DIGITS AND A SIGN) * 00171500
002BB2 F1F8FT7F2C5 1726 DC 1'+187.25" DECIMAL POINY IS PROGRAMMERS REFERENCE * 00171600
002BB7 F1FB8F7F2C5 1727 DC 1'18725" PLUS SIGN IS ASSUMED * 00171700
;OOZBBC F1F8FT7F2D5 1728 DC Zv-18725" MINUS SIGN * 00171800
N 002BC1 FOF1C5 1729 DC L3 15" PADDING (LEFT WITH ZERQS 'FGO") * 00171900
002BC4 F6C9 1730 DC IL2'13.69" TRUNCATION (LEFT) * 00172000
002BC6 F1F2D3F1F2D3 1731 DC 21'-123" DUP FACTOR * 00172100
1732 * . % 00172200

1733 ook koo sk skt stk ok ok s sl ke 3k il 3k i e s ok i iR 3Ok i %R IOl Ok Kol ok sk ok skokok %0k J OR SoRSOR Rk Rk %k 00172300

1735 *$$555558535833559595355% WUESTICN 2.5S3 $39%638395955899555595559995%%% 00172500

1736 *$ $ 0C172600
1737 *$ $ CO17270C
1738 *$ GIVEN THE FOLLOWING FIELD IN CORE: $ 0017280C
1736 *$ FSFTF6F4F3F5D5 $ 00172900
1740 *$ $ 00173000
1741 *$ WHICH OF THE FOLLOWING DC'S COULD HAVE BEEN ISSUED TU $ 0CLl73100
1742 *$ GENERATE THIS FIELD ? $ 00173200
1743 *$ $ 0017330C
1744 *$ A. DC 115764355 $ 00173400
1745 *$ B. DC L'-F5F7FEF4F3F5D0 $ 00173500
1746 *$ C. DC L'-5764355" $ 00173600
1747 *$ D. DC P!'=5764355" $ 00173700
1748 *$ $ 00173800
1749 *$ THE CORRECT ANSWER IS____.... $ 00173<0C
1750 *$ $ 00174000
1751 *$335555555959535555595999955953588559995959999955599555555955659855888% 00174100




PGMA

Loc

2 002BCC
8 oo28CE
002BDO
0028BD2

002BD4
0028BD6

F.E. EDUCATION,

OBJECT CODE

0324
0324
FCDC
B8CO

*%% ERROR %%
0009
00A00195064C

P.S.I ASSEMBLY LANGUAGE WORK PROJECT.

ADDR1 ADDR2

STMT

1753
1754
1755
1756
1757
1758

1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776

1777
1778
1779
1780
1781
1782
1783

SOURCE STATEMENT FO8APRTO
*========================== ANSWER 2.S3 ===============================
*= =
*= =
*= C IS CORRECTeseeses REMEMBER THE FIELD IS MINUS.(THE RIGHT- =
*= MOST BYTE IS D5) =
P N sttt Pttt Pt P T 2 - 1
*FEZRELTRREARTLTABRZ4X%%%2%8 AP P ENDTI X D EXEBEELZRBLERBELETERLET
*Z %
*% F 1 XED POINT CONSTANTS %
*Z WITH FRACTIONAL VALUES %
*Z (SCALING FACTOR) %
*3 %
*3 %
*% 0 SEE THE POWERS OF TWO TABLE AND THE HEXADECIMAL FRACTION %
*3 CONVERSION CHART IN THE APPENDICES OF THE P. OF O. %
Lk MANUAL FOR INFORMATION ON THE CONVERSION OF THE NUMBERS TO THE %
*3 RIGHT OF A DECIMAL POINT FROM HEX TO DECIMAL. IF YOUU NEED HELP %
k3 SEE YOUR INSTRUCTOR. %
*% 3

DC HS8'3.1416" SCALE MODIFIER %
ble HS8'3.1415987" %
oC HS8'-3.1416" MINUS %
DC HS8'31416° TRUNCATION (LEFT)-NOTE ERROR MSG. %
DC HS8'3,5CE-2" EXPONENT %
DC HS4'10,25.3,100°" MULTIPAL CONSTANTS (EACH WITH FOUR %
*% DECIMAL PLACES)%
*% Z
*2 %
*Z %
*BBBEBEELBLBE%BRBRBELLELEEAEBREL L EBLERBELEEERLBEBEELERRURBREBRBALBEE R
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00174300
00174400
00174500
00174600
00174700
00174800

00175000
00175100
00175200
00175300
00175400
00175500
00175600
00175700
00175800
00175900
00176000
00176100
00176200
C0176300
00176400
00176500
CO0176600

00176700
00176800
0C176900
00177000
00177100
00177200
00177300




1241

PGMA F.E. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT. PAGE 62
LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOBAPRTO 9/16/70
0028BDC 1785 FIELD DS F 00177500
002BEO 12345C 1786 FIELDA DC P112345! 00177600
C02BE3 67890C 1787 FIELDB DC P167890° 00177700
002BES8 1788 SAVER DS 18F 00177800
1789 END 00177900




j:749

PGMA

PNS.1ID

01
o1
01
01
01
01
01
01
01
01

REL.ID

01
01
01
01
cl
0l
01
01
o1
01

FLAGS

oc
08
oC
ocC
oc
04
oc
oc
oC
oc

RELOCATICON DICTIONARY PAGE 1

ADDRESS 9/16/70

002180
0021B4
002188
00218C
0021CO0
0021C8
002ADO
002AD4
002AD8
CO2AEC




PGMA

SYMBOL
AREA

AREAEND
AREAS
AREA6
AREA7
AREAS
Al
B2
cooL2
DATE
DAY
EXPRSON
FEDTAX
FIELD
FIELDA
FIELDB
FULLWD
FUNCTION
GOTOoIT
GROSS
HERET AM
HIORD
HOURS

o LGTH4

% LOORD
LTHATBU2
MONTH
NAME
NAME1
NAME2
NAME3
NAME4
NAMES
NAMEG
NAMET
PAYNO
RATE
RDAREA
REGA
REGB
REGC
REGD
REG2
SAMEBASE
SAVER
SYMBOL
TBLE
WORK
YEAR
YOUUSEME

LEN
00004

00001
00080
00001
00004
00008
00008
00002
00001
00006
00002
00004
00006
00004
00003
00003
00004
00001
00070
00008
00070
C0006
00002
00004
00006
00002
00002
00020
00016
00002
00004
00004
00012
00001
00001
00C06
00004
00070
00001
00C01
00001
00001
c0001
00052
00004
00004
00001
00008
00002
00070

VALUE
002830

002447
0023cCC
00241C
002420
002428
002834
GG263C
002000
00246A
00246A
002A74
002482
002BDC
GO2BEO
002BE3
002448
0c21ccC
GG244C
00247A
00244C
002B3E
0028B2C
002194
002B44
0021A0
00246C
002456
002GCF
002CDF
CG20EF
00214D
002159
002B8E
002B8F
002450
002828
00244C
000005
COCCOo4
000002
000003
000602
CC20FF
0028BES8
002A74
0G22CC
002820
00246E
C0244C

DEFN
01476

00692
00684
00686
00687
00688
01554
01555
00001
00735
00736
00956
00741
01785
01786
01787
00697
00572
C0973
06740
00972
Cl1556
01475
00434
01557
00435
00737
00734
00314
c0315
00316
00373
00374
01632
01633
00733
01474
00731
01008
c1co09
01010
01011
C0960
GC317
01788
06957
00619
01473
00738
c0971

REFERENCES
0965 0966
1614 1615
1556 1557
1556 1556
G539 0539
0957
1240 1246
0956
0956
0572
0973
1453 1455
0535 0537
1236 1250
1236 1250
1453 1471
0971
1C11
1011 1017
1011
1017
0965 C966
0006
0619
1455 1471
2972

CROSS—REFERENCE

0967

1557
1557
0539

1582

0550

co67

0969

1559
1557

1594

0553

G968

1242

1557

1613

1236

0969

1245

1559

1250

1255

1559

1580

1559

1581

1583

1592

1593

1595

PAGE 1
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[x43

PGMA DIAGNOSTICS PAGE 1
STMT ERROR CODE MESSAGE 9/16/70
TEU046 AT LEAST ONE RELOCATABLE Y-TYPE CONSTANT IN ASSEMBLY
1244 IEUO15 NEAR OPERAND COLUMN 10--INVALID LITERAL USAGE
1776 [IEUOLl7 NEAR OPERAND COLUMN 5--DATA ITEM TOO LARGE

2 STATEMENTS FLAGGED IN THIS ASSEMBLY
8 WAS HIGHEST SEVERITY CODE
*STATISTICS* SOURCE RECORDS (SYSIN) = 1779
*0OPTIONS IN EFFECT* LIST, NODECK, LOAD, NORENT, XREF, NOTEST, ALGN, 0S, LINECNT = 55

2032 PRINTED LINES




s e ¢ 3 o o o e e o o ok o e ok ok ok ok o ke e ok o o ok o ok e ol ok o s ol ke o ok ol e e e ok sl ol e o K e e e s e e ok e ke o e o ke ok ok sk o sl o ok e ok o ke kol oo s s o o o ok ook o ok sk o ko ok ok ok ok * k¥

128

6666666666

6666666606666

66 66

66
66

606666666666

666666666666

66 66

66 66

66 66

666666666666

6666666666
Zzezeeeeeeee 00000000 dd 3222322222 I vy vv
cZeeegeeeceee 0000000300 dd 232222222222 MMt vy v
(44 00 00 dd 22 jole] 11 vy vy
I44 00 00 dd 22 17 vy vv
[x4 00 co dd 20 vy vv
I%4 00 00 ddddddddddd 22 BN AAAAAAAAAA LY
2z 00 00 dddddddddddd i} AR AAAAAAAAA AR}
I44 00 0C dd dd e} vy vy
[44 00 00 da dd 20 11 vy vv
x4 Z¢ 00 00 dd dd 20 2] 11 vy vy
Zeeeezeeeeeee 0000000000 dddddddddddd 3332232232223 LR AAAAAAAAA LAY

c2geieezeeee 00000000 ddddddddddd leJelslolelelolole] m \AAAAAAAA A




6cL

LOC OBJECT CODE ADDR1 ADDR2 STMT

Vo~NoowmpPpWn =

SOURCE STATEMENT FO1FEB69

ookl ok koo kok ok Rk kok ok kkkkkk P T .C T U R E Seksdodkdkdokkodokdokkakkokdok ook Xk

AREACIRC=ITR?
AREASQRE=L*W

AREATRI=1/2base*ALT.
W =3,1416

AREA(Shaded)=AREASQRE +
AREATRI-AREACIRC 25'=1,=W

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

e s o 3 e o e e e o o ok ok o o o o o o ok ok sk o ok e ook koo ok e ook ok okl ookl e ok sekokestealolokok seokoiok ol ok ok

*

PAGE 1
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o€l

SQu

TRI

CIRCLE
%*

ek ok A 2 deokokk ko ek sk
* *
: CODEPRJ2 :

e ok S ko Rk ok ok ok

Vv
Fokk ok B 2 kAo ook dok &

SET UP_BASE
REGISTER

34 3¢ 3% 3% 3¢
3 3 3¢ 3¢ 3t

etk o ok ok ook ok ok

ARE )
Aok ok C 2%k ook ok dokk K
*

*
* CALC AREA OF
*  SQUARE.( YOU
i WRITE)

s sk oo o sk o ok e s s R ok ok

3t 36 3¢ 3¢

\'
ok D 2 ko okok ook ok &
*

* CALC AREA OF
: TRIANGLE

*
e 3 s e ok A ok ok koK e ek sk ok ok

3 3¢ 3¢ 3¢ 3t

v
FR kK E Q%o ok ok

*
* CALC AREA OF
* CIRCLE

3 3¢ 3t 3¢ 3¢

*
ok dodokok ok ok Rk ok Rk K

MPLETE
+-=>*CALCULATION OF

———+

EA
FkkFH B3I H kR Rdokfokk %k
* *

* cC

36 3% 4t 3¢

: SHADEC AREA
sk e ook ok ok Rk ok ok

PRNT

Vv
otk 03 % ok ook okok
* EXIT TO *
* PRINT(DUMP)  *

sk ok ok R R R kR ok kK

T C?DEPRJZ

*/




LEL

Lac

001000

001000
001002

c01002

C01002
001002
001008
00100E
001014
00101A
001020
001026
00102C
c01C32
€01038
C0103E
001044
001044
00104A
001050
001056
00105C
C01062
001068
CO106E
00106E
001074
C0107A
001080
001080
001086

00108C

C01090
001092
001094
001097
001098

OBJECT CODE ADDR1

05C0

F871 CC96 CO090 C1098
FC71 C096 CCAA (1098
FD7C C096 C095 01098
F876 COAE CG96 010BO
D207 C096 CCAE 01098
FC71 CGC96 CC8E 01098
FD71 C096 COAA 01098
F875 CC9E C096 010A0
D203 CCB6 COA2 01088
D203 COBA C0B6 0108C
FA33 CGBA CJA6 CG10BC

F877 CU96 COAE 01098
FC71 C096 CCB4 01C98
F8B7 COBE C096 C10CO
FCB2 COBE CC92 C10CO
FDB1 COBE COAA 01CCO
F8B9 CGDA CCBE Gl10DC
D208 COCE CODA C10DC

D2C3 COF2 CCBA 010F4
FCF3 COE6 CCCA C1lOES8
FBFB COE6 COCE 010ES8

D208 Cl12 COFé6 0Ol1l14
DEOB C112 COF1l 01114

00000C00

014C

025C

31416C

2C
00000000000000GC

ADDR2

01092
010AC
01097
01098
010890
01090
010AC
01098
01CA4
01088
010A8

c1080
Cl0R6
01098
01094
010AC
010CO
010DC

0108BC
o1ocCcC
01000

010F8
010F3

STMT

OD NN HWN

e e et
VP WNHO

17

PAGE 1

* SOURCE STATEMENT FO8APRTO 9/16/70

CODEPRJ2 START X*1000* *HOLE IN THE HOUSE®
e e ok e oo e ok e sk e ol o ok o ok sk ol skl ok ok s sk R ook R R R sk R ok ok R R ok ook kool ok ki eokokeolok

* % *
*% THIS ROUTINE CALCULATES THE AREA OF THE SHADED PORTION OF

* % THE 'HOLE IN THE HOUSE'. THE FORMULAS USED ARE THOSE SHOWN

* % IN THE PICTURE AND ON FIGURE 01.010. YOU SHOULD PLACE THE

% CARDS YOU HAVE PUNCHED TO CALCULATE THE AREA OF THE SQUARE

*% FOLLOWING THE CARD.ees«SQUARE EQU *,.4.

%% S AVE THIS D ECK F O R L ATER
k. : . USE

*%

* %

e e e e e ok ok ok oo ke ok s ok sk g o o ook ok ko e SR R o o R st R R e ok R 3 ek ok K Sk ik e oo ik R ok
BALR 1240 SET - UP BASE REG
USING *,12 TELL ASSEMBLER ABOUT IT .

* FIND THE AREA OF THE SQUARE

SQUARE EQU * PUT CARDS YU PUNCHED FOLLOWING THIS CARD

TRI EQU * AREA OF TRIANGLE CALC HERE
ZLAP WRKA{8),LNGH START CALC AREA OF TRIANGLE
MP WRKA(8),TEN 1/2 BASE TIMES ALT
bP WRKA(8) 4HALF
ZAP BHOLD,yWRKA(T)
MVC WRKA,BHOLD
Mp WRKA(®2)HITE
DpP WRKA(8),TEN
ZAP WRKE(8) 4WRKAL6)
MVC ARTRI yWRKB+4
MVC TOTAR, ARTRI
AP TCTAR,SQARA ACD AREA OF SQUARE TO AREA OF TRIANGLE
CIRCLE EQU * FIND AREA OF CIRCLE
ZAP WRKA,BHOLD Pl *R**2
MP WRKA,BHOLD+6(2)
LAP WRKC(12),WRKA
MP WRKC(12),PY
DpP WRKC(12),TEN
LAP WRKD(12)sWRKC(1C)
mMvce CIRAR(12)4WRKD
AREA EQU * COMPLETE CALCULATICNS 7F SHADED AREA
MvC FINTOT+12{(4),TOTAR
Mp FINTOT{16),ZRU5
N4 FINTOT(16),CIRAR(12)
PRNT EQU * MAKE THE TOTAL PRINTABLE
MvVC WRKE(12)4PTRN
ED WRKE(12),FINTOT+11 EDIT FINAL TOTAL INTO PRINTABLE
* FORM
cc Fror PROG CHECK
* THESE ARE THE CONSTANTS
HITE ccC P114"
LNGH oC Pr25* L ENGTH 0 F S D E 0 F S QU ARE .
PY bC P1314l16?
HALF DC pra2t
WRKA DC D!O?




ZeL

Laoc

0010A0
0010A8
0010AC
0010AE
001080
001088
00108C
0010CO
o01cCcC
201000
00100C
CO10ES8
0010F8
001104
001108
001111
001114
c01200

OBJECT CODE

00000000000CCOGC
00000G0C

010C

0000
000000000GG0GOGO
00000060
0ocoococ
000000000000CGG00
01000006C
0000CC00U0CA00CO
000006CJ00GCGT0C
00000080CC0G0O000
40206B202020C4B20
40404040
09C5E2E4D3E34CC9
00000C
N0C000CGOCOEA00C

ADDR1 ADDR2

STMT

54
55
56

SOURCE STATEMENT

WRKB
SQARA
TEN

BHOLD
ARTRI
TOTAR
WRKC
ZR0O5
CIRAR
WRKD
FINTOT
PTRN

WRKE

DC
DC
bC

DC
oC
DC
DC
cc
DC
DC
bC
DC
bC
cC

bC
END

Dot
Fice PLACE AREHA
Prict

DIGI

Flol

FIOI

3F1Q?
Priccooc!
3F'0!

3F1 0!

4F1Q
X*4C206B2020204B20202C2020°
4Cl L]
C'RESULT IS*

3F10"
CODEPRYZ

s}

F

FO8APRTO

SQUARE

HERE

PAGE 2
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€eL

SYMBOL

AREA
ARTRI
BHOLD
CIRAR
CIRCLE
CCDEPRJ2
FINTOT
HALF
HITE
LNGH
PRNT
PTRN
PY
SCARA
SQUARE
TEN
TOT AR
TRI
WRKA
WRKB
WRKC
WRKD
WRKE

I ROS5

LEN

00001
00004
0o0cos
00004
00001
00cc1
00C04
00001
00002
00002
00001
00012
00003
00C04
00001
00002
00004
00co1l
00008
oocos
00C04
00004
00004
00004

VALUE

00106E
001088
001080
0010D0
001044
c01000
CO010ES8
001097
001090
001092
001080
0010F8
001094
001CA8
001002
0010AC
00108C
001002
001098
0010A0
0010CO0
0010DC
001114
oot1occC

NO STATEMENTS FLACGED
107 PRINTED LINES

DEFN

0039
CCS¢€
0057
0062
0031
€001
0064
cC52
CC4s
0050
0043
C065
c051
0055
cC17
0056
0059
0019
0053
0054
co6C
0063
0068
0061

REFERENCES

co028
0023
0038

00¢éS
0040
co22
C025
002¢C

0044
0035
0030

Cc021
002¢s

0C29
0024
0042

0041

0026
Qc3¢0

0021
0028
0035
0C38
0045

IN THIS ASSEMBLY

CROSS—REFERENCE

0032

0042

0036
0040

0022

0036

0033

0045

0023

c037

0024

0025

0026

0027

0032

0033

0034

PAGE 1
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veL

© AAAAAAAAAA
AAAAAAAAAAAA
AA AA
AA AA
AA AA
AAAAAAAAAAAA
AAAAAAAAAAAA
AA AA
AA AA
AA AA
AA AA
AA AA

x%k ok k

LLeeeeeeeett
Ll

***.

TITTTTTITITTITIY
TTTTTYTITITITTY

17

1T

17

17

17

17

1T

TT

T

AR}
9999999999
999999999999
99 99
99 99
99 99
999999999999
999999999999
99
99
99 99
999999999999
9999999999

AAAAAAAAAA
AAAAAAAAAAAA
AA AA
AA AA
AA AA
AAAAAAAAAAAA
AAAAAAAAAAAA
AA AA
AA AA
AA AA
AA AA
AA AA

2222222222
222222222222
22 22

22
22
22
22
22
22

22
222222222222
222222222222

A*#******************************ﬂ‘#* S E S LS 22222 222 2 2222 22222 2 2 b S a2 2 2]




SeL

LCC O0OBJECT CODE ADDR1 ADDR2 STMT

SOURCE STATEMENT FOLFEB6S

ootk koo ok dokotololok ok kakotok ok kk P T C T U R E ookl koo dorokdolok ookl dkoskodkosdok ok

AREACIRC=IR?
AREASQRE&L*W

AREATRI=1/2base*ALT,
Ir =3.1416

7 AREA(Shaded)=AREASQRE +
AREATRI-AREACIRG 251=L=W

bl

—

A% AR R Rk KRR R KRR R R T R R R R KRR ok o ko ot ook ot ok s otk sk okok o skok e sk eokoskok ok

*
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* %
* ¥
* *
* *
> *
* *
* *
* *
* *

PAGE 1
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9eL

tac

001000
001000
001002
001002
001008
00100E
001014
00101A
001020
001026
00102C
001032
001038
00103E
001044
001048
00104E
001052
001062
001062
001078
00107F
001082
00108A
001092
CO0109A
001070
001070
000007
001000

OBJECT CODE ADDR1
0580
D207 8080 8088 01082

FD70 8080, 8098, 01082
FC77 8090 8080 01092
FC62 8080 8084 01082
FC62 8080 807D 01082
FC73 8088 808C 0108A
F163 8080 8080 01082
F176 8C88 8088 0108A
FB76 8C88 8080 0108A
FA77 8090 8088 01092
F367 806E 8G90 01070
96F0 8074 01076
D200 8075 8074 01077
924B 8074 01076
0000

DIC5E2E4D3E340C5
40E2D84BC6E348B
31416C
F040404040404040
000000C00000250C
000000C000G00014C
2C

4040404040404B40

ADDR2

0108A
0109A
01082
01086
0107F
0108E
01082
0108A
01082
0108A
01C92

01076

SOURCE STATEMENT

BCOHEN

AREATRI

AREACIRC

AREASQRE

RESULT

PIE
HALFL
L
HEIGHT
TWO

ANS
LOVER2

START
BALR
USING
MvC
opP

MP

MP
MP
MVO

DC

DC
DC
DC
DC
ORG
DC
EQU
END

X*'1000°*

8,40

*48

HALFL,L
HALFL, TWO
HEIGHT,HALFL

LoL+4(L'L~4)

HALFL(LOVER2)yHALFL{LOVER2~3)

L,L(L'et-1)

LyHALFL(LQGVER2)

HETGHT oL

ANS(7),HEIGHT(8)

ANS+64 X' FO?
ANS+T{1),ANS+6
ANS+6,C* .*
H'00"

%414

C*RESULT EQUALS

C' SQ.FT.!
PL3'31416"
cLs8ror
PLB8?250"
PLB8'14"

pr2e
RESULT+14

c' . !
L'HALFL-L'TWO
BCOFEN

TIMES
MP HALFL(LOVER2),HALFL+4(LOVER2-4)
HALFL(LOVER2),PIE

SET UP BASE REGISTERS
PUT LENGTH IN HALFL
DIVIDE BY 2

ALTITUDE

R SQUARE TIMES PI
LENGTH TIMES LENGTH

RESOLVE DECIMAL PLACES

COMPUTE AREASQ-AREACIRC

ADD AREATRI

MAKE IT PRINTABLE

LOW ORDER BYTE T0O
GET IT TO OUTPUT AREA
PUT DECIMAL POINT IN
CAUSES PROGRAM CHECK
FUNNY BUSINESS

' CONSTANTS

MORE FUNNY BUSINESS
OUTPUT AREA

GIVES A LENGTH WE CAN USE

COMPUTE R SQUARE

RESOLVE DECIMAL PLACE

PAGE 2
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LEL

SYMBOL

ANS
AREACIRC
AREASQRE
AREATRI
BCOHEN
HALFL
HEIGHT

L

LOVER2
PIE
RESULT
TWO

LEN

00008
00006
00006
00006
00001
00008
00008
00008
00001
00003
00022
00001

VALUE

001070
001014
001020
001002
001000
001082
001092
00108A
00GQ07
00107F
001062
00109A

NO STATEMENTS FLAGGED

DEFN

00062
00041
00043
00038
00035
0C057
00059
00058
00063
00056
00054
00060

REFERENCES
0048 0049
0064
0038 (039
0040 0047
0038 0043
0041 0G4l
0042
0061
0039 CO063

IN THIS ASSEMBLY

CROSS—-REFERENCE

0050

0040
0048
0043
0042

0050

0041

0043
Co44

0051

0041

0045
0044

0042 0044
0045 0045
0046

0C44

GC46

C046

0047

c063

PAGE 1
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g€l

F.P. REGS.

REGS 0~-7
REGS 8-15

000000
000020
000040
000060

02A1CO
02A1EOQ
02A200
02A220
02A240
02A260

02A820

80.001BCO 000198BC

FFFFFF2E 000367F8 00C1ACFC 0060C000
6F02A1C2 00000200 0001ADC8 000CCO0O

00000000
00040003
0007CDAC
00040000

05800207
FC738088
806E8090
94FED9C5
416€0000
90ECDOGC

4A009BDE

G000C000 00000000
50006A3E FFES50CCT
060006000 00070098
¢u007BC8 00040000

80808088 FD708080
808CF163 80808080
96F08074 D2C08075
E2E4D3E3 40C5D8E4
00000012 5C0C0020
05C004FC 07004110

40050000 47F095C6

00.0198FC 00000000

00000000
EF02A104,
00005920
00007588

8098FCT7
F1768088
80749248
C1D3E240
00000000
CJ0100511

48609BEE

C0.C1B3C0O 00036FC8

00.25060C D6CTFOF1

0001B060 0001B3CO O001AE3C C0O1BD40O
4007ECA2 00036768 0000C7D4 G002A1CO

0002A1C0
000UFFOO0
02CC36A4
J0C00000

80908080
8088FB76
80740000
404C4040

'250C0000
0F02A304

8A6C0001

00000000
000000G00
0000996C
00012D10

FC628080
80888080
600C600C
40404B40
00000000
TFFFOAQE

477C9609E

FFF50080
FEO40COF
00040000
C004000C

8084FC62
FATT7809C
4TFO9CDC
40E2D0848B
014C2C12
58B80001C

48609C26

9F04EDD2
8C000AlE
C0007498
C00CT751A

8080807D
8088F367
D503C020
C6E34B31
540094F6
911CBOT4

41660001

eesssoesocsssscsssescseseseDecee oKX
*
*

eesscccseVirseeeMisecsernrncaneed¥
©esscsecscccssecscssecrosocsnncee¥

*«
HeesooosoHeeoosoootsoasosonsesencneaek

HoaKeoooooaoasoooosasasaonnsaesask
R . I
FeeeeeOoeKeoanuoonosooaaoalUoaNoaa¥
*..RESULT EQUALS . SQ.FT..*
Y

*
HeoveooslDoaosooeesoososssonossnsask

Feoee ssee0eFencsasscencaccnsecnack

##*.a*******************#**********##***********************#‘*******************#*****###**t******************t**
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AAAAAAAAAA L TITTTTITITITITT AAAAAAAAAA 3333333333
AAAAAAAAAAAA  LL TTTTTTTTITTTT  AAAAAAAAAAAA 333333333333
AA AA LL T7 AA AA 33 33
AA AA LL 1T AA AA 33
AA AA LL 17 AA AA 33
AAAAAAAAAAAA  LL T AAAAAAAAAAAA 3333
AAAAAAAAAAAA  LL T AAAAAAAAAAAA 3333
AA AA  LL v AA AA 33
AA AA LL T AA ~ AA 33
AA AA LL 1T AA AA 33 33
AA AA  LLLLLLLLELLL 1T AA AA 333333333333
AA AA LLLLLLLLLLLL TT AA AA 3333333333

9999999999
999999999999
99 99
99 99
99 99
969999999999
999999999999

99

99
99 99
9999999995999
9999999999

e ofe ke o o o s ke o o e e e e e sl e el e sk e e sk e o sl e e e o e e e e 3 3 ik sl o e o e ok sl e e ok ok o e S et e e ok e ofe S e o e ok e gk e e 3l g e g e e o e e sl ok e o 3 3ok e e e ke o et o % e o ke e ok Xk ek kR ke




ovL

PAGE 1

LCC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO1FEB69 3/18/70

sokok ok kool Rk Rk kdok R ok R kkkkkk P T C T U R E ki dokokok sk fokokokkok ok

AREAGIRC=ITR?
AREASQRE=L*W

AREATRI=1/2base*ALT,
I = 3,1416

/ AREA(Shaded) =AREASQRE +
AREATRI-AREACIRC 251=L=W

1%

e e o o e o 3 3k 3k e e 3ok 3 e e sk ook e ek s e e sl sk e e e 38 e e e e s i e s sl ol e st sfee ek ek ko ok sfeodke e ek dodekokokokok

* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
19 * *
% *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *




Loc

001000
001000
001002
001002
001006
00100A
00100E
001012
001014
c01018
co101C
001020
001022
001024
001028
C0102A
00102E
001030
00103D
001040
001044
001048
00104C
001050
2 001054
= 001000

OBJECT CODE

0580

7820
7C20
7020
7820
3422
7C20
TA20
7840
3444
3C44
7C40
3B24
7020
0000

D9CS5E2E4D3E340C5

8046
8046
8042
8046

804A
8042
8046
804E

803E

000000

0000000C
00000000
42190000
41E00000
421F6ATF
43135200

ADDR1 ADDR2

01048
01048
01044
01048

0104C
01044
01048
01050

01040

SOURCE STATEMENT FO8APRTO
BCOHEN START X*'1GC00"
BALR 8,0 SET UP BASE REGISTER
USING %*,8 TELL THE ASSEMBLER
AREASQRE LE 29LENGTH
ME 29 LENGTH
STE 2+SQUARE
AREATRI LE 29 LENGTH
HER 242
ME 2yHEIGHT
AE 2+SQUARE
AREACIRC LE 4, LENGTH
HER 44
MER 494
ME 44PIE
SER 244
STE 24 ANS
GC H*0O"
INHERE DC C'RESULT EQUALS"
ANS bC Fro*
SQUARE DC Fro’
LENGTH DC E'.25E+2°¢
HEIGHT DC E'14"
PIE DC E'31416E-3"
ANSSHDBE DC E'309.125¢ THIS IS WHAT THE ANSWER SHOULD BE.
END BCOHEN

PAGE 2
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SYMBOL

ANS
ANSSHDBE
AREACIRC
AREASQRE
AREATRI
BCOHEN
HEIGHT
INHERE
LENGTH
PIE
SQUARE

LEN

00004
00004
00004
00004
00004
00001
00004
00013
00004
00004
00004

VALUE

001040
001054
00101cC
001002
00100E
001000
00104C
001030
001048
001050
001044

NO STATEMENTS FLAGGED

DEFN

00053
00058
00045
00038
00041
00035
00056
00052
00055
00057
00054

CROSS—-REFERENCE

REFERENCES

0050

0059
0043

0038 0039 0041 0045
0048
0040 0044

IN THIS ASSEMBLY

PAGE 1
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F.P. REGS.

REGS 0-7
REGS 8-15

000000
000020
000040
000060

02A200
02A220
02A240
02A260

02A820

00.01AE38 0001A538

FFFFFF2E 000367F8 0001A554 00000000
6F02A2QA 00000000 0001A560 00000000

00000000
FFC50001
€004D880
00040000

907A9120
TA208042
D8E4C1D3
90ECDOOC

4A009BDE

00000000
4007EA2C
0C000000
00007BC8

10164780
78408046
E2000000
05C004F0

40050000

00000000
FFD50001

C4.100CC0O 00000000

00000000
5F02A238

C00014D0
00040000

05807820
34443C44
C4100CCO

00005920
00007588

80467C20
7C40804E
43271000

07004110

4TF095C6

C0100511

48609BEE

44.132CC0O 03C00000

00.0B0F00 0001B3CO

0001A750 0001AB20 OOO01lAE80 0001D600
4007ECA2 00036768 0000C7D4 0002A208

0002A208
0000FFOO0
02C040A4
00000000

80467020
38247020
42190000
0FQ02A304

8A600001

00000000
00000000
0000996C
00012D10

80427820
803E0000
41E00000
7FFFOAQE

47T70969E

FFF50080
FFD50134
00040000
00040000

80463422

DICSE2E4

421F6ATF
58800010

48609C26

9F04EDD2
8F02A278
00007498
0000751A

7C20804A
D3E340C5
43135200
9110B074

41660001

HeeeoeasesssscsssccoscsseseDecaes oK¥
¥eEee eeeeNeeseeeesosseaseNeeooass¥
¥eoQoeoesseecscsocsss sscsscccancce¥

HasseeeeoHecooeoooooosesosaoossnsansnsX

<
Feseseeesesesssessssesssscsccnacce¥

¥eoees seseese seeseeeees RESULT E*
¥QUALS e eeDeesseecsonsecscsssccace¥

¥aeeseoeeDeceoocsecoooscccsascsnsnae¥

¥eeoe e0se0eFececcccacececscncansc¥

4 Fe o ok e ok o ok ok A ok sk ok ok sl ok sk ek ok ok i ok o ok e ke e o e afe s ok % skl o o o o e e ol e e okl o ol e ok e o kR e e el R R R R R NOR B R BOR R R R R R KRR R KR E R R TR Rk KRR EE
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AAAAAAAAAA
AAAAAAAAAAAA
AA AA
AA AA
AA AA
AAAAAAAAAAAA
AAAAAAAAAAAA
AA AA
AA AA
AA AA
AA AA
AA AA

Lo
LLLLLLLLLLLL
LLLLLLLLLLLt

WW
WHW
WW
WW

WW

WW

WW

WW

WW

WW

WW WW

WWWW  WW

WW  WW WW

WW WWWW

W WWW

WW
9999999999
999999999999
99 99
99 99
99 99
999999999999
999999999999
99
99
99 99
999999959999
9999999999

PFPPPPPPPPP

PPPPPPPPPPPP
PP pp
PP PP
PP PP
PPPPPPPPPPPP
PPPPPPPPPPP
PP

PP

pP

PP

pP

00000000
0000000000
00 co
00 00
00 00
co 00
00 00
00 00
00 00
00 00
0000000000
00000000

444

4444

44 44

44 44

44 44
44444444044
444444444444

***"*#************* 3 g e o o o o e o o 3 kel ol ok ke e e ol e ok ok *******#*#'*** e e 3 e e e 3 e ok e e e o e e e o ke o ok ok e 3k 3k Bk e e ok e gk o e o X ok e ok ok gk K ok ok ok ok
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LOC NBJECT CODE AGDR1 ADDR2
001000
C01000 90EC DGOC ooocc
001004 05CO
001006

STMT

1
2
3
4

SOURCE STATEMENT

JULIDATE START
STM
BALR
USING

X*'1000"
14,12,12(13)
12,0

*y12

FOBAPRT0

PAGE 1

9/16/70

00000100
00000200
00060300
00000400



oL

LOC OBJECT CODE

ADDR1 ADDR2

O R L R R R S R R R R R T T T T TR T PSSP

03 3 3t 3t 36 3 36 36 36 36 36 3 3 3 36 3¢ 3 3t 3 3 3t 3t

36 3 3t 36 3 36 3 3b 36 36 At 3t 3¢ b 3¢ 36 3¢ 3t 3¢

e e 3¢ 3¢ e ok sk sk kol ok Rl R 9 o sk R oK K SRR SR SR SR K K R K S R R R Rk s R R ok sk sk R ok

SOURCE STATEMENT FOBAPRTO

kK kkikkkkkk%k D ES CR I P T I ON 0 F P RO JE C T sxkkaskkks

THIS PROJECT WAS DESIGNED TO FAMILIARIZE YOU WITH THE ASSEMBLER
LISTING AND HOW IT RELATES TO A STORAGE DUMP.

AN ASSEMBLER LISTING,CRCSS-REFERENCE LIST,AND STORAGE DUMP AFTER
EXECUTION ARE PROVIDED .

ANSWER ALL QUESTIONS IN THE SPACE PROVIDED.

33 3k 3 3 3 3t 3k 3 3t

THIS PROJECT IS LAYED OUT AS FOLLOWS:
1. QUESTIONS
2. LISTING OF THE SAMPLE
ROUTINE,CROSS REFERENCE
LIST AND DIAGNOSTICS.
2. STORAGE DUMP.
4. ANSWERS

DOCUMENTATION REQUIRED: -
1. S/360 PRINCIPLES OF OPERATION MANUAL
2. S/360 DOS TOS ASSEMBLER MANUAL

THE PURPOSE OF THE FOLLOWING ROUTINE IS TU CONVERT THE DATE
FROM JULIAN FORM TO GREGORIAN FORM, THE JULIAN FORM OF DATE
IS THE TYPE WE USE IN THE COMPUTER (IE.70C31=JULIAN =01/31/70)
THE GREGORIAN FORM OF DATE IS THE NORMAL EVERY DAY TYPE OF DATE
(JAN. 31,197C).

THE JULIAN DATE I'LL USE FOR THIS EXAMPLE IS 7C218,wHICH I'LL
PLACE IN LOCATION 'YEARaDAY!

THE CONVERTED FORM OF DATE (AUG. 6,197C) MAY BE FOUND IN LOCATION
'MSGDATE"'.

YOU WILL FIND YHE STARTING ACDRESS UOF THIS PROGRAM AT CORE
STORAGE LOCATIEN X'10'IN THE STORAGE DUMP.

03 30 36 3 3% 3b 3 3E 3 3 36 36 b 3t 3F 36 3t 3t 3 4 3 5t 9 3t 3F 3 36 36 3¢ 3 3¢

3*
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00000700
0000800
0ocoosoc
00001000
0000110C
00001200
00001300
C0001400
GCCO0150C
00001600
00001700
0ooc180¢C
00C01900
00002000
00002100
00002200
€0002300
00602400
000025G0
00002600
0C0027cC0O
0C002800
€0002900
GG003000
00003100
00003200
0C003300
00003400
00003500
0C003600
00003700
00003800
06003900
0C00400C
G0004100
00004200
000043CO0
00004400
00004500
00004600
00C04700
00004800
00004200
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LOC OBJECT CODE ADDR1 ADDR2 STMT

139
140
141
142
143
144

146
147
148
149
150
151
152
153
154
155
156
157

159
160
161
162
163
164
165
166
167
168
169
170

SOURCE STATEMENT FO8APRTO

H###eaAEHE N O T I C E ####4848### N O T I C E ###### N O T I C E ###44#
*# #
*# THE ANSWERS MAY B E FOUND AT #
*# END 0 F THTIS PROJECT #
*# #

RHBHRUAAAARAHAHRBAAHHBARR AR RABABAAARRAHARBBH BB BHRBH AR AR BHHHRABH

5355555555685 5565555555658 QUESTION 5.1 $55555555555555555555855555656
®$ $
x$ THE INSTRUCTIUN AT STATEMENT NUMBER 67 IS A: $
%$ $
*$ A. LOAD ADDRESS $
*$ B. SUBTRACT HALFWORD $
*$ . C. COMPARE HALFWORD $
%$ ’ D. CONVERT TO DECIMAL $
%$ $
*$ THE ANSWER IS _______. $
*$ $
5556555656655 5555555555555555555555855555555555555555555555555E5855558
$$5$55555555555555855555555 QUESTION 5.2 $$555555555595555555555555555¢
%$ $
%$ THE ASSEMBLED ADDRESS OF THE INSTRUCTION AT STATEMENT $
%$ NUMBER 76 IS: $
%$ A. 1068 $
x$ B. 1054 $
*$ C. 1066 $
*$ D. 1076 $
*$ $
*$ THE CURRECT ANSWER IS_______ . $
%% $
%$556555555555555556555555555555¢53855555555555555555555553555555555558

PAGE 5
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00013900
00014000
00014100
00014200
0colL4300C
00014400

00014600
00014700
00014800
00014900
00015000
00015100
00015200
00015300
00015400
G0015500
00015600
00015700

00015900
00016000
00016100
00016200
00016300
00016400
00016500
0001€600
000167C0
0u016800
00016900
00017C00
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LOC OBJECT CODE ADDR1 ADDR2 STMT

186
187
188
189
190
191
192

194
195
196
197
198
199
200

PAGE

SOURCE STATEMENT FOBAPRTO 9/16/70

¥$5555555955555¢5555555885% QUESTION 5.3 555555555555 5555555955559$58%% 00017300

*$ $ 00017400
*$ WHICH OF THE FOLLOWING IS THE OBJECT CODE FOR THE $ 00017500
*$ INSTRUCTION AT STATEMENT NUMBER 65: $ 00017600
*$ $ 00017700
*$ A. 4EFO CODA $ 00017800
*$ B. 41F0 000C $ 00017900
*$ C. D2GB COFC C10A $ 00018000
*$ D. D201 CCEQ COES $ 00018100
*$ ANSWER =___________ . $ 00018200
*$ $ 00018300
P95 5555555555555 955555555955555555955553555555555595555555888886%%8 00018400

¥$5$5599595565555585995855%5 QUESTION 5.4 $9555959559555555555585558$5$%% 00018600

*$ $ 00018700
*$ THE INSTRUCTION AT ASSEMBLED ADDRESS 1012 STORES BITS $ 00018800
*$ ———__THROUGH OF IN THE LOCATION WHOSE ASSEMBLED $ 00018900
*$ ADDRESS IS_____ . $ 00019000
*$ $ 0001910C
¥$555555 5555555555559 55555555555555555555555555559555555555555555858%8%% 00019200

*¥$$55595355555555555555555858 QUESTION 5.5 $E55555555555555555555588858%% 00019400

x$ $ 00019500
*$ WHAT IS THE ASSEMBLED ADDRESS OF THE SYMBOL *SADIKFCHK'? $ 00019600
*$ $ 00019700
*$ THE ANSWER IS  ___________. $ 00019800
x$ $ 00019900
#$$5555555555855555565556556655565555556559555565555555555555555556888$ 00020000

6




000%2000
006€£2000
008€2000
00L€2000
009€2000
005€2000
00%€£2000
00€€2000
002€2000
001ec000
000€£2000
00622000
00822000
00222000
00922000

00%22000
00€22000
00222000
001¢2000
00022000
00612000
00812000
00L12000
00912000
00612000
00%12000
00€12000
00212000
00112000
00012000
00602000
00802000
00202000
00902000
00502000
00%02000
00€02000

0L/91/6

L 39vd

$933393359535595333339339553535553385$355555$93F555F5F$53558553535555585%%

$
$
$ ¥03 SAN3IINGD 40 378VL JHL MI3IHI

P —

$
$
$
$
$
$
$
$
$
$
$

*¥3gWNN 39vd
*ONILASIT ¥3T8W3ISSVY ITdWVS

V SVH HOIHM 1TVNNVW ¥3178W3ISSV S01*S0Q 3H1 NI XION3ddV
JHL 1V Y007 V 3INWVL 3INO SIHL HLIM W3790¥d ANV 3JAVH NOA diI <——-=--

¢ SYIGWNN INIWILVLIS A9 Q3IN3I¥3I43¥ ST LT ANV
YIGWNAN IN3W3LVLIS 1V Q3INId430 Sall
JINGIYLLIY HIONIT V SVYH +¥HIUYAd3T» ST 3WVN 3ISOHM TO0GWAS 3JHL

40 INIVA V¢ 40

 ———

(1SI7 3ON3IYIS43Y-SS0YD d3T9WISSY 3IHL 3ISN)I<—-

$ %
$ %
$ x
$%
$x
$ %
$ %
$ %k
$ %
$x
$x
$x
$%

$3$33533955$55$$38$58$$3%$ L°G NOTLSIND 993343345335 3533333333889%

$$35933395935353553333353333599553539$53535555F3F5F555555F5F5555555555$558F %

"+ 108WAS ¥V IINIYI4IY
~31V1S 11V 40 SYIGWAN INIWILIVLS

$
$
$
$
$
$
$
$
$
$
$
$
$ST0GWAS 40 NOILVIOT 39Vd01S 340D
$

$

$ 01 G3NOISSV 31NGIYLILIV H19N3I
$

$

$ ¥3T79W3SSY IHL ONINU3IINOD
$
$

0L3¥dV803

HITHM SIN3IW
3HL SNIVINOD °d

* NOILVIDY 39V¥01S ANV 40 SINIAINOD 3IHL SMOHS °3

*d3NId43a SI

JO0GWAS 3HL JY3IHM HIAWNN IN3IW3ILIVLIS 3JHL S3IAI9 °a

J08WAS ANV 40 SS3¥00V 4378W3ISSV JHL SMOHS °J

JHL SNIVINOD °@

*T09WAS ANV
3H1 SNIVINOD °*V

*1ST7T 3ION3I¥3I43Y-SS0YUD
SINIWILVIS 123¥d400 JHL ISOO0HD

INIWILVLS 3DdNCS

$ %
$ %
$ %
$ %
%
$ %
$x
$ %
$ %
$ %
$%
$x
$ %
$%
$ %
$ %
$x
%
$ %
$ %

$$$333333$33$9$55$33533353$$% 9°G NOILSIND 9399555353539 33F35$3338586 %

0%¢
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1€¢
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PAGE 8

LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APRTO 9/16/70

243 *¥$5$5555555555555555555585856% QUESTION 5.8 $55955955585555555595588855% 00024300

244 *$ $ 00024400
245 *$ WHAT IS THE CONTENTS OF THE FIELD CALLED °*LEPYRCHK' IN STORAGE ? $ 00024500
246 *$ $ 00024600
247 *$ $ 00024700
248 *$ THE ANSWER IS ________. $ 00024800
249 *$ $ 00024900
250 *5$555555555855555555555555555555555555555555553556553555555555588%85%% 00025000

252 *3$5$555559555555555555%% QUESTION 5.9 $55555555555535553555555555858888% 00025200

253 *$ $ 0002530C
254 *$ TRUE/FALSE $ 00025400
255 *$% THE FIRST 4 BYTES OF LOCATION *MSGDATE' IN STUORAGE CONTAIN $ 00025500
256 *$ 40C1E4CT. $ 00025600
257 *$ $ 00025700
258 *% $ 00025800
259 *$355555 5355555555555 5555555555555555F55555555595555555955555555598858%% 00025900

261 *$$$5$55555955855558556% QUESTION 5.10 $585555555555558535555535595$$$5%%% 00026100

262 *$ $ 00026200
263 *$ WHAT IS THE ASSEMBLED ADDRESS OF THE LITERAL POOL ? $ 00026300
264 *$% $ 00026400
265 *$ THE ANSWER IS . $ 00026500

266 *$555F65 5555555555555 3555555P555 P53 9P5755593595555F5585585555555555%88% 00026600




LSL

LOC O0BJECT CODE

*%% ERROR k%%

ADDR1 ADDR2

STMT

269
270
271
272
273

274
275
276
2717
278

280
281

283
284
285
286
287
288
289

291
292
293
294
295

2917
298
299
300
301

303
304

SOURCE STATEMENT FO8APRTO

$¥$$555955955555595556% QUESTION 5.11 $555559555555555555555535555585585

*$ $
*$ LOCATE THE ERROR MESSAGE ISSUED FOR THE FOLLOWING STATEMENT $
*$ THE LAST THREE DIGITS OF THE ERROR CODE ARE ______ ? $

$
*$ THE CAUSE OF THIS ERROR IS $
*$ A. TLLEGAL STATEMENT NUMBER $
*$ B. OPERATION CODE CONTAINS MORE THEN 8 $
*$ CHARACTERS. $
*$ C. BLANK CP CODE. $
*$ D. ADDRESSABILITY ERROR $
*$ $
5565555555555 53558855555555555555555558555558555555855555553555595535358

*¥$$55$5955955559555555556% QUESTION 5.12 $5555555$5555555555555555555858

*$
*$
*$
*$
*$
*$
*$

THE STATEMENT AT STATEMENT NUMBER 90 WILL BRANCH IF:

$
$
$
A. REGISTER 5 CONTAINS 6 $
B. REGISTER 5 IS EQUAL TO ZERO . $
C. JUPITER IS ALIGNING WITH SATURN IN CCNJUCTION $
WITH MARS. $

D. REGISTER 5 CONTAINS ANYTHING . $
$

$

$

$

THE ANSWER IS .

H PP P PP SIS F PP PP S PPFEEPEPP55555555F556859555555555559558%8

5565555555555 85555558% QUESTION 5.13 $5555995555555955595559555585585%

*$
*$
*$
*$
*$
*$

5555855555555 55555¢5555555555555555559555595559555555555555565555%¢%

WILL THE INSTRUCTION AT STATEMENT NUMBER 90 BRANCH ?______

WHAT WILL BE THE NEXT INSTRUCTION EXECUTED ?

$
$
$
$
$
$
$

PAGE 9
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000269C0
00027000
00027100
00027200
00027300

00027400
00027500
00027600
00027700
00027800
00027900
00028000
00028100

00028300
00028400
00028500
00028600
00028700
00028800
00028900
00029000
00029100
00029200
00029300
00029400
0C029500

00029700
00029800
00029900
00030000
00030100
00030200
00030300
00030400




st

LOC O0BJECT CODE ADDR1 ADDR2 STMT

SOURCE STATEMENT FO8APRTO

*$55555595595599595855¢% UPTIONAL QUESTIUN $35$555555555555955555555858558$
*$ $
*$ THE BXLE AT STMT NUMBER 71 WILL NOT BRANCH WHEN: =
*$ $
*$ A. REGISTER 3 EQUALS REGISTER 5. $
*$ B. THE YEAR WE TRY TO CONVERT EXCEEDS 1984, $
*$ C. REG+.3 BECOMES > REG.5 $
*$ D. REGISTER 4'S VALUE EXCEEDS THE VALUE OF *MONLOOP' 3
*$ $
3555555555555 F55555555FP595555555555559555539555F395F553555555555555869

PAGE 10
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00030700
00030800
06030900
0C031000
00031100
00031200
00031300
00031400
00031500
00031600




€SL

Lac

001006
C01006
00100A
00100A
00100E
001012
Cc01016
00101A
00101E
001022
001026
00102C
001030
001034
001038
00103C
001040
001044
00104A
00104€
C0104E
001054
001058
00105E
001062
G01066
00106C
001072
001074
001078
00107A
60107C
001082
001086
00108A
€0108C
001090

OBJECT CODE

4TFO

48F0
41FF
4CFO
4130
4140
4150
4160
D201
4FFC
49F3
4700
4BF3
4166
8734
D208
47TFC

D203
4EFO
F311
96F0
96 OF
F321
D201
0C00
41F0
0000
1755
F170
4F 40
8C40
1255
4760
47F0

CO074

€090
0001
C090
CCS8E
0002
CCA4
COA6
CCEOQ
CCDA
0000
CC48
0000
0004
CO2A
CCFC
CO6E

CGOFC
CODA
clol
C102
COES8
CGE®6
Cl06

000C
COEA
COEA
0002

Co10
C004

CCES8

C10A

6000

CGEOQ

CCE7
COE6

COE7

ADDR1

010E6

01102

01102

01107
01108
C1l0EE
010EC
o1i1ocC

010FO0

ADDR 2

0107A

01096
0co01
01096
01094
00002
C10AA
010AC
010EE
010E0
00000
0104F
0CCo0
00004
01030
01110
01074

00000
010EO
C1l0Eé6

010ED
010EC
0000C
010ED
010FO
00002

01016
0100A

PAGE 3

SOURCE STATEMENT FOBAPRTO  9/16/70
skl Rk ok Rk ORRORRR SRRk R O U T I N B sssoksorssion ook sokooololorsokoriokk® 00005100
* * 00005200
% =—===«~>MAKE THE DATE PRINTABLE MMMM DD, 19YY (===—--— * 00005300
* * 06005400
NOTIME EQU * * 000605500
BC 159 SADIHCHK * 00005600

RETIFLP EQU * * 00005700
LH 15, FEBRUARY * 00005800

LA 15,1(15) * 00005900

STH 15, FEBRUARY * 00006000

NOTLEAP LA 3, YEARTAB PROCESS AS NORMAL YEAR.FEB.=28 DAYS * 00006100
LA 442 * 00006200

LA 59yMCONTHTAB-2 * 00006300

LA 6yMONTHTAB * 00006400

MVC DBLWORD+6(2) 4DATE+2 MOVE DDDS(DAY,DAY,DAY,SIGN) * 00006500

cvB 15, CBLWORD CONVERT FROM PACKED TO BIN. * 00006600

MONLOOP CH 15,0(3) <(K===—=—- + IS THIS THE MONTH 27?2?77 * 00006700
BNH MONFOUND { YEAH * 00006800

SH 15,0(3) | NAW.SUBTRACT NUMBER OF DAYS.* 0CC06900

LA 6494(6) [} POINT TO NEXT MONTH * 00007000

BXLE 3,4,MONLOOP =——=— + INVALID DATE CHECKER *'0Q007100

MVC ‘DATEQMON(12) y=C*INVALID *¥%x? " " " * 00007200

B DUMPIT GETOUT eeesevcvoccccccnss * 00007300

MONFOUND EQU * * 00007400
MVC DATEQMON(4),0(6) PUT NAME OF MONTH IN DATEQMON * 0C007500

cvD 15, DBLWORD CONVERT DAYS TO DECIMAL * 00007600

UNPK DATE@DAY(2),DBLWORD+6(2) MAKE IT PRINTABLE * Q0007700

0l DATEaQDAY+1,C'0O" ZERO OUT SIGN * 000078C0O

01 DATE+2, X' OF ' MAKE SIGN OF YEAR + * 00007900

UNPK DATE(3),DATE+1(2) UNPK YEAR FOR PRINTING... * 00008000

MVC DATEaYR(2),DATE PUT IT IN QUTPUT AREA * 00008100

cC H'CC! NORMAL ENDING DUMP * 00008200

DUMPIT LA 15,X'0C?* BAD ENDING,PUT A CODE IN 15. * 00008300
DC H'QO? TO SIGNAL US. * 00008400

SADIHCHK XR 545 * 00008500
MVO LEPYRCHK,DATE+1(1) GET YEAR * 00008600

CvB 44LEPYRCHK * 0000870C

SROL 4,42 DIVIDE X 4 * 00008800

LTR 545 ANY SPILL OVER %* 00008900

BC 64NOTLEAP YEP. * 00009000

BC 15,RETIFLP NOPE. * 00009100

* * 00009200
s stk ook ke e ok ok kel ofe o e e ot e ok ok R o e et Ol R R i R SRR ROR AR SR R K Rk oR R ROk Kok Rk ROK Rk KRRk 00009300
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Loc

001094
001096
001098
00109A
00109C
00109E
0010A0
0010A2
0010A4
0010A6
0010A8
0010AA
0010AC
001080
001084
001088
00108C
c010CO
0010C4
0010C8
oo1occ
0010D0
001004
0010D8
0010D0C
0010EO
0010E8
0010F0
O010F8
C010EC
001101
001110
001102
001107
00110C

OBJECT CODE

001F

001C

001F

001E

001F

001E

001F

001F

001E

CO1F

001E

O01F

D1C1D548B
C6C5C248B
D4C1D948B
C1D7D0948
D4C1EB40
D1E4D5C5
D1E4D3ES
ClE4C748B
E2C5D748
D6C3E348
D5D6ES4B
C4C5C348
00000000
0000C00000000000
000000000070218C
0000000000000G0C

4040404040404040

ADDR1 ADDR2

STMT

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122

123
124
125
126
127
128
129
130
131
132
133
134
135
136

SOURCE STATEMENT

FO8APRTO

s Ao AR AR AR KRR R KRR AR RKEE C O N S T A N TS stk ok sk s oo dese ek 3otk

*
*
YEARTAB
FEBRUARY

MONTHTAB

DBLWORD
YEARQDAY
LEPYRCHK
UNPACK
DATE
MSGDATE
JITTERS
DATEaAMON
DATEQDAY
DATEQYR
*

*

*

ccC
oc

#===== CR UT CH
H!31¢ |
H?28¢ !
H*31¢ |
H*30°" |
HY31* i J
H*30¢ 1
H*31¢ |
H* 31" |
H!30" |
H*31¢ |
H*30°" |
He310 {
C*JAN. " 1
C'FEB." |
C'MAR, ! +

U
N
E -
’
AND NOVEMBER.
THIRTY-0

N
E

THIRTY DAYS HAS SEPTEMBER,

EXCEPT FEBRUARY WHICH HAS

C ORNE R ===

APRIL,

ALL THE REST HAVE

28 1/4

C'APR,!
C*MAY ¢
C*JUNE?"
cryuLy?
C'AUG.?

pro?
PL8'70218"
PL8'O"

CL9S
YEARDDAY+4
cr 19 4 0
*

MSGDATE+1
MSGDATE+6
MSGDATE+11

SAMPLE

eecccsce

3t 3 36 3 36 36 3t 3t 3 3 3 30 3 3F 6 36 36 3 3 3 3 36 3 3 % 3

DATE¢ieoasne

3t 3% 3t 3 3 3 36 3t 3 3 3 3 3¢

s e et o o ol i ol ook 3k e 686 3 Rl o 6l e ofe 3 R R 0o ke e R ko R R o s e o ot i o e e ok e o o ke ok o ek

PAGE 4
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00009600
00009700
00009800
00009900
00010000
00010100
00010200
0C010300
00010400
00010500
00010600
00010700
000108C0
00010900
00011000
000111G0
C0011200
00011300
C0011400
00011500
00011600
00011700
000118900
00011900
00012G00
ocor210cC
00012200

00012300
0001240C
00012500
00012600
00012700
000128C0
00012900
00013000
00013100
00013200
00013300
00013400
00013500
C0013600
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LOC OBJECT CODE ADDR1 ADDR2 STMT
001110 338
001110 C9D5E5C1D3C9C440 339
001000 340

SOURCE STATEMENT

LTORG

END

=C'INVALID **%%x%!
JULIDATE

FO8APRTO

PAGE 12

9/16/170
00033800

00033900
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SYMBOL

DATE
DATE2 DAY
DATEaQMON
DATEaYR
DBLWORD
DUMPIT
FEBRUARY
JITTERS
JULIDATE
LEPYRCHK
MONFOUND
MONLOOP
MONTHTAB
MSGDATE
NOTIME
NOTLEAP
RETIFLP
SADIHCHK
UNPACK
YEARDDAY
YEARTAB

LEN

00008
00015
C0015
00015
00008
00004
00002
00001
€0001
00008
60001
000C4
00004
00015
00001
00CO04
00001
00002
00009
00008
00002

VALUE

0010EC
001107
001102
00110C
C010EOQ
001074
C01096
001110
001000
0010FO
001C4E
001030
0010AC
001101
0C1G06
001016
001CCA
001G7A
001CF8
0010E8
001094

DEFN

oc127
00131
00130
00132
00123
00083
00100
Go129
0Goo01
00125
00074
00067
0C11l1
00128
00055
00061
00057
cocss
00126
00124
00099

CROSS~-REFERENCE

REFERENCES
0065 0079 0C8GCG C08C 0081
0077 .0078
0072 CO75
0081
0065 0066 0076 CC77
0073
0058 0060
034C
0086 (Co87
0068
0071
0063 0064
0130 0131 G132
0090
0091
Co56
0127
0061

PAGE 1

9/16/70

0086
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STMT ERROR CODE MESSAGE

273 1EUO34 INVALID OP-CODE

1 STATEMENT FLAGGED IN THIS ASSEMBLY
8 WAS HIGHEST SEVERITY CODE

DIAGNUSTICS

PAGE 1

9/16/70
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F.P. REGS.

REGS 0-7
REGS 8-15

000000
000020
000040
000060

041940
041960
041980
0419A0
0419C0
0419E0
041A00
041A20
041A40
041A6C

042020

00.01FCEO 00O01FESO

FFFFFF2E 0004DFF8 0001D804 000419E2
0GC1D7E8 00000000 0001D810 00C00000

00000000
FF 040003
00001360
0004000G

90ECDOOC
COA44160
8734C02A
C1C2960F
COE74F4C
001FOQOLF
D1E4D5C5
000G00C0
9440C1E4
90ECDOCC

4A009BDE

00000000
40006A3E
08600000
00007BC8

05C047F0
CGOA6D201
D20BCOFC
COE8F321
CCEA8C40
CO1EQOLF
D1E4D3ES
0000006C
C74B40F0
05C004F0

40050000

00000000
FFC50001
00001358
06040000

C07448F0
COEOCOES8
Cl0A4TFO
COE6COET
00021255
OOLEOQO1LF
C1lE4CT74B
00000000C
F66BFLF9
07004110

4TFC95C6

00.01FBF8 0001FSD4

0C000000
5F0419B4
000C5920
00007588

CCA041FF
4FFCCODA
C06ED203
D2C1C106
4760C010
D1C1D548
E2C5D748B
FT7FOF28C
F7F06B40
C0100511

48609BEE

00.01AE90 00036E08

0D.C1AAA8 400C008C

00000002 000419EA 00041AC8 00019598
6F041546 0004DF68 CO00OCTD4 00000006

00041940
COOOFFOQ0
C83C5800
00000C00

00014CFOQ
49F30000
CCFC6000
COE60000
4TFOC004
c6Cs5C248
C6C3E348B
00000000
C9D5E5C1
0F041B04

8A6C0001

00000000
00000000
0000996C
00012010

C0904130
47D0C048
4EFOCODA
41F0000C
001F0QO1C
D4C1D948B
D5D6ES5 4B
cco0070C
D3C9C440
TFFFOAOQE

4T770969E

FF050080
FFC50233
00040000
00040000

CG8E4140
4BF30000
F311C1Cl1
00001755
001FOO1E
C1D7D94B
C4C5C348B
94349104
5C5C5C5C
58BC0010

48609C26

A0022790
8F041A78
00007498
0000751A

00024150
41660004
COE096F0
F17CCOEA
O01FOO1E
D4C1E84C
c0000000
70044710
94FE4T780
91108074

416600C1

e oeoeesesooccccsosce cosescccnoce¥
Feoee sooesEeesceccsccsscesbEacenee¥®
oeaeeoseseeescccssosscessasccssscssces™
*

ceseesseHeeeeeatecssteerecccannee®

¥eeeosee0ceelCovenes Devecnne coeek

FeooeooeKeooeYeOeoeBaeeooee3eannaok
FeoeooKoeoeAeoOseKeveosaloe3eAouo 0%
¥AoooeY3eeWeXKeAeeWeoeOoeoaaalaooX
¥aeXo o2e ooesececeleccccscsconnaek
eoeosososees JAN.FEBJMAR,APR.MAY *
*JUNEJULYAUG ¢ SEPOCToNOV.DECoe e oo
Feoesooeseseel02cccascccscccccnce

*
o AUG. 06.1970. INVALID seceeeaoee*
*

¥eooeeeeDocevceessseessscaccnncns

Feooe s00e0eFateccscctocccnsencadk

ook ol el o o e e ok ks ok ol el e ol ot e e s e s o Ak e sk ok Aok e o 0 ok ok ok i oo o o oo o KR o ook o o o oK oK oK oK s o 3 o e oKk ok K R Rk ok R R R R R R R R K R K
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LOC OBJECT CODE ADDR1 ADDR2 STMT

SOURCE STATEMENT

319 #======================== A N S W E R S

320 *=
321 *= 5.1
322 *=
323 *= 5.2
324 *=
325 *= 5.3
326 *=
327 *= 5.4
328 %=
329 *= 5.5
330 *=
331 *= 5.6
332 *=

= 5.7

w
w
w
3 3¢ 3 3 3

COMPARE HALFWORD (C)
1054 (B)

D201 COEO COES (D)
16-31,REG.15,1096
1074

AsC,D,F

8+10F0,125 86 AND 87

5.9

FO8APRTO
000000000000070C z
TRUE :

1110 Z
034, C :
b -
YES,THE T'LA' AT ;
STMT 61. =
ANSWER=C(R3>R5) =

PAGE 11
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00031900
00032000
00032100
00032200
00032300
00032400
00032500
00032600
00032700
00032800
00032900
00033000
00033100
00033200
00033300
00033400
00033500
00033600
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FXXREPEREFFEFRRERERRFPFRERFRRRRRRERRFRERER AR S FF P PR RRRRRRRRFRNRRRISRERA AR ERERERRFEFRRRFERRPRIPRRFERFRRKEARRMRRRREERR TR TR TR

RRRRRRRRRRR EEEEEEEEEEEE LL FPFPFFFPFPPP AMAAAAAAAA ¢ccecccec 11
RRRRRRRRRRRR EEEEEEEEEEEE LL PPFPPPFPPEPP AAAAAAAAAAAA gcooccoocc 111
RR RR EE LL PP PP AA AA 00 00 1111
RR RR EE LL PP PP AA AA oC cC 11
RR RR EE LL PP PP AA AA 00 00 11
RRRRRRRRRRRR  EEEEEEEE LL PPFPPPFPPPPPP  AAAAAAAAAAAA Q0 00 11
RRRRRRRRRRR EEEEEEEE LL FPPPPPPPPPP AAAAAAAAAAAA 00 00 11
RR RR EE LL PP AA AA cc ccC 11
RR RR EE LL T PP AA AA 00 ce 11
RR RR EE LL PP AA AA 00 co 11
RR RR EEEEEEEEEEEE LLLLLLLLLLLL PP AA AA 0000000000 1111111111
RR RR  EEEEEEEEEEEE LLLLLLLLLLLL PP AA AA 00000000 1111111111
9999999999
999999999999
99 99
99 99
99 99
999999999999
999999999999
99
99
99 99
999999999999
9999999999




(K:15

LCC

RELPA.O1

OBJECT CODE

SECTION ONE

ADDR1 ADDR?2

QUESTIONS

STMT

3636 36 36 36 3 3t 36 36 3 36 36 36 9 3¢

3 3 3 3 3¢

SOURCE STATEMENT FO1FEB&69

XK X XXX XX X XXX XXXXXXXX

XXXXXXXXXXXXX XXX XX XX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX X

THIS PROJECT WILL HELP SHOW YOU HOW THREE MODULES
* PROGAAL*~*PROGB*—~"PROGC' LINK TOGETHER AT EXECUTION
TIME. IT SHCULD DESCRIBE THE REASONS FOR USING THE
ESTABLISHED CONVENTIONS. THE PROJECT IS DIVIDED INTO
SECTIONS. EACH SECTION CONSISTS OF,

QUESTICGNS

LISTINGS OF THE THREE MODULES

DUMP

ANSWERS

THE PROGRAMS ARE DESIGNEC AS A LEARNING AID, AND NOT
AS AN EXAMPLE GF A LEGITIMATE APPLICATION.

PLEASE WRITE THE ANSWERS TO EACH QUESTION, AND

THEN CHECK YOUR ANSWERS WITH THE ANSWER PAGE THAT
FOLLOWS THE LISTING OF 'PROGC'. PLEASE BUG YOQUR IN-
STRUCTCOR 1F YCU DON'*T UNDERSTAND ANY OF THE ANSWERS.

XXXXXXXXXXXXXXXXXX XXX XXXXXKXXXK XX XXX XXX KXX KK XX XXX XX XXX

X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

PAGE 1
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00000300
€0000400
€00C0500
00000600
€00007CO
00000800
€C000900
0CcCC1000
00001100
00001200
00001300
00001400
CCCC1500
000016CC
000017cCC
00001800
C0001500
€0002000
ccccz2100
€0002200
€0002300
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LCC

RELPA.O1 SECTION ONE QUESTIONS

OBJECT CODE ADDR1 ADDR2 STMT

25
26
27

29
30
31

33
34
35
36
37
38
39
40

SOURCE STATEMENT FO1FEB69

1117111711777
/ SECTION 1 /
1117111777777

3¢ 3 3

3*

R O R R R R B B N R R A A o
+ EXIT OF THE MAIN LINE ROUTINE +
B R R R R R R TR R R R R R T R

* 3*

XXXXXXXXXXXXXXXKXKXXXXX XXX XXXXXX XXX KXXXXXXX X XXX XXX XXX X
FOR THIS SECTION, A DUMP WAS TAKEN BY FORCING A PROG-
RAM CHECK RIGHT AFTER ESTABL ISHING A BASE REGISTER
IN THE CCNTROL SECTION LABELED 'PRNOGB'. THE ANSWERS TO
THE FOLLOWING QUESTIONS WILL SHOW THE CONVENTIONS USEC
WHEN EXITING FRCM A ROUTINE, AND WHAT IS DONE BY ANY
CCNTRCL SECTION THAT EXPECTS TO BE ENTERED.

XXXXXXXXXXXXXXXKXXK XX XX XX XX XXX XXXXXXXX XX XXXKX XXX X XXX XXX

36 3 3 3 3 3 * 3
X X x X X X

6555555856565 5658858%  QUESTION 6.01 $$555358558855555555558555588688
* : WHAT ARE THE CORE ADDRESSES OF 'PROGAA1 AND EXMPL2' ? $
R R R R R R A R R A R R R R R R R TR 1
* $
* $
FEP PP PSP PP TIPS TS55555555555555565555555555555555585588%9

¥$$5$$5685¢55585555888  QUESTICN 6,02 $45$55555555655565555868636588%$
* IN THE ASSEMBLY LISTING OF PROGAAl, LOCATE THE FIELD $
* THAT WILL CCNTAIN THE ADDRESS OF PROGB, CIRCLE THIS $
* FIELD IN THE CCRE DUMP. $
PP 5 P EPEP 00 EEEES003855555553355555555555858556535855835588663
* $
* $
PP PP P P F PSSP 8685¢ PS5 55855658555555555555558%%¢

#¥5556$5555586588585868  QUESTICN 6.03 $E$55658555555555588855655568586 8
* IT IS A LINKAGE CONVENTION THAT REGISTER 13 SHOULD $
* CONTAIN THE ADDRESS CF AN AREA OF CORE THAT THE CALLED $
* ROUTINE WILL USE TO SAVE THE CALLING ROUTINES REGISTERSS
* $
* WHAT WILL BE THE CONTENTS CF REGISTERS 13, 14 AND $
* 15 AFTER THE BALR AT STMT |3¢fDF PROGAA1 HAS BEEN $
* EXECUTED? $
KPP FEFP PP $S83SEFEEEEPSTEEFTPT5E55558555555553955559558855535885%8
* $
* $
KPP PSP PP 806555558555 3555585854555555555555555555558555585555885%8

PAGE 2
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00002500
00002600
00002700

00002900
00003000
060003100

00003300
00003400
00003500
00003600
cccc37cCo
00003800
00003900
00004000

000C4200
00004300
00004400
00004500
CC004600
06004700

0CCC49CO
00005000
€C0005100
000C5200
00005300
00005400
00005500
CCC05600

0cccseco
00005900
000060CC
00006100
00006200
C0006300
QcCccCe4ca
00006500
00006600
00006700
coccé6800
00006900
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RELPA.O1 SECTION ONE QUESTIONS
LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO1FEB6S
Tl *3$5$$$558565556556558%  QUESTION 6.04 $$555556555555556555585536688868
T2 * THE ADDRESS IN REG 13 POINTS TO THE FIRST BYTE OF A $
73 * (HCW MANY) ----———— BYTE FIELD. $
14 * (THIS IS ANOTHER LTNKAGE CONVENTION) $
75 #5656 58 558565388 $$FEESESESS35555555555585855555555586588555658555888¢
76 * $
17 * $
T8 *$535553884685555545555355555355553595355¢8555555359355559955555555558$$

98
10C
101
102

104

*¥65565555545853558588%  QUESTION 6.05 $555555555555555555855555555883%8
* WHAT DCES THE ADDRESS IN REG 14 POINT TO? $
* (THIS IS ALSC ANCTHER CONVENTION) $
5568848334558 5355055¢555585555555655555858555595585555858585855858388
* $
* $

* PSPPI SIS ESSTELEEESE43SESLETSSSSS5556855555$55555655555558588$

* *% THE NEXT QUESTIONS ARE CIRECTED AT THE FIRST

* EXECUTABLE INSTRUCTION IN THE CSECT 'PROGB' **
#¥$$$655556555585¢555%%  QUESTION 6.06 $$5555665656588635555665565586%8
* HOW MANY REGISTERS WERE SAVED BY THIS INSTRUCTIGN? $
PP P55 058 8885850885531 38 8855555555555 55555855555855555555555585658%%
* $
* $
P P55 5588E 1555536555055 855F585553555555588555555555656555558655885¢

*¥$$$35555¢¢5355638855%  CUESTION 6.07 $55553855555555888355555858586%%
* WITHIN THE SAVE AREA, (LABELED SVA LOCATED IN PROGAAL) $
* CIRCLE ANC LABREL REGISTERS 13, 6 AND 12. $
5585588588888 5868855885885 553 5585555558555 555595855555555555858%8
* $
* $

P Pt TP PI P T 0P8 5555858555555355355555859555555565555555588
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00007100
00007200
CC0C7300
00C07400
00007500
00007600
€Co077Co
gcccrsco

€0008000
00008100
Cccc8200
00008300
00008400
coQo85cce
00008600

cceessQo
€CeCC8900

00C091CO
00009200
cccessco
00C09400
CCCC95C0
00009600

€0009800
00009900
cccro000
c0010100
0C010200
C001030C0
00010400




00€21000
00221000
00121000
00021000

00811000
00211000
00911000
00511000
23+%11000
00€T11000
00211000
00111000
00011000
0060 1000
00801000
00L01002
00901000

0L/S0/9

Y 39vd

NOA JNVHL °*3M1 NOIL1J3S 0l 03320¥d *
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ONILSIT 3HL SMOT104 L1VHL 39Vd YIMSNV 3FHL HLIM SYIMSNV d4NOA *
M3J33HD 3ISVITd *3INO NOILJ3S ¥0d SNOILSIND 3HL SILIVMWOD SIHL % 3JION %

€ct
2ct
121
o0e1
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$ * 911
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Lnc
000000

0920000
000002

000002
000006
N0000A

00s00C
200010
000012
nooo18
00001C
000020
0n0068
0000638
000070
000070
000072

000072
200074
000000

RELPA.CL SECTION  DNE

IRJECT CODE ADDR1 ANDR2

05C0

58D0
58FC
ISFF

CO66
CClé6

00068
00018

58F0
OTFF
999999999999
92000000
00000070
N00000000000000)

COlA 0001C

00000020

05C0

1766
0700

PROGRAM 0ONE
STMY SCURCF STATEMENT FO1FEBGI
125 PROGAAL START O PRNGAAL
126 EXTRN PROGH
127 BALR 12,0 FSTABLISH A BASE REG
128 USING %412
179 = NORMALLY YGU WOULD FIND INSTRUCTIUNS IN THIS AREA. THE INSTRUCTIUNS
130 * WOUJULD ACCOMPLISH A FUNCTIOUN. SINCE WE ARE ONLY INTERESTED IN LEARN-
131 * JNG HOW PROGRAMS LINK TOUGETHER, I HAVE FLEMINATED ANY EXTRA [IN-
132 * STRUCTIONS. THE NEXT 3 STATEMENTS ARE USED FOR LINKING.
133 L 13,=A(SVvA)
134 L 15,EXT1
135 BALR 14,15 HERE®'S THE EXIT
136 * THE FULLOWING TWG INSTRUCTIONS ARE USED T BRANCH US TO THE SECOND
137 * CONTROL SECTION IN THIS PROGRAM,
138 L 15+ SCEXT
139 BR 15
140 DC 3X* 9999 JUST USING THIS T0O MAKE FINDING THE
141 EXT1 DC A{PROGB) ADDRESS UF *PRUGB' EASIER
142 SCEXT nec A{asuBl)
143 SVA DC 18F*0" THIS IS THE SAVE AREA FOR THIS CSECT
144 LTORG
145 =A(SVA)
146 ASUBL CsecCT
147 BALR 12,0 ESTABLISH A BASE REGISTER #0R THIS CSECT
148 USING *,12
149 = HERF AGAIN YNU NORMALLY FIND INSTRUCTIONS FDR SOME FUNCTION. I°'VE
150 =* AGAIN ELFMINATED THUOSE INSTRUCTIONS UNNECESSARY. HOWEVER 1 LEFT
151 * THE FOLLOWING INSTRUCTION HERE JUST FOR AN EXAMPLE.
152 XR 646 ) JUST CLEARING A REGISTER
153 CNNP 2,44
154 END PROGAAL

PAGE 5

8720770

00000100
00012600
000121700
00012800
00012900
00213000
00013100
00013200
00013300
00013400
00013500
00013600
00013700
00013800
00013900
00014000
00014100
00014200
00014300
00014400

00014500
00014600
00014700
00014800
00014900
00015000
00015100

00015200
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RELPA,.O1 SECTION ONE PRNGRAM TWO PAGE 1

LOC O0OBJECT CODE ADDR1 ADNDR2 STMT SOURCE STATEMENT FO1FEB6S 8720770
000000 2 EXMPL2 START O EXMPL2 00000100
3 EXTRN PROGC 00005100
000000 90EC DOOC 0000C 4 STM 14412412(13) THIS IS A DUMMY RDUTINE USED FOR 00005200
000004 05A0 5 BALR 1040 TLLUSTRATIUN PURPOSES ONLY. PLFASE 00005300
000006 6 USING *,10 TGNORE THE INSTRUCTIONS IN THIS CUNTROL 00005400
000006 D204 AQLO AO15 00016 0001B 7 MVC HERE, THERE SECTIUN. THANKS 00005500
00000C 580D 0CO4 00004 8 L 13,4(13) 00005600
000010 98EC DOOC 0ooocC 9 LM 14912,12113) 00005700
000014 O7FE 10 BR 14 00005800
000016 C2D3C1D5D2 11 HERE bC C*BLANK?* 00005900
00001B E3C8C5D9C5 12 THERE DC C'THERE?! 00006000
000020 13 LTORG 00006100
000020 14 PROGB CSECT 00006200
000020 90EC DOOC 0000C 15 STM l4s12,12(13) SAVE CALLERS REGISTERS 00006300
000024 05CO 16 BALR 12,40 00006400
000026 17 USING *,12 00006500
000026 0000 18 o] H'O" FUORCE A PRUGRAM CHECK
20 * THESE NEXT THREE INSTRUCTIONS ARE PREPARING FUR FUTURE LINKING 00006800
21 % AND ALSO PREPARING FDOR THE RFTURN WHEN WE DECIDE TU RETURN, 00006900
000028 41F0 CO2E 00054 22 LA 15,SAVBAR ADDRESS OF THIS SAVE AREA 00007000
00002C SOFD 0008 00008 23 ST 15,8(13) 00007100
000030 SNODF 0004 00004 24 ST 13,41015) 00007200
000034 4700 0000 00000 25 BC 0,0(0) FILLER ONLY
27 % AS T SAID BEFORE, NORMALLY THERE WOULD Bt 00007400
28 * INSTRUCTIONS HERE FOR ACCOMPLISHING SOMETHING 00007500
30 % YDU WILL BE ASKED TO REPLACE THE NEXT THREE INSTRUCTIONS WIlH THE
31 % CODE NECESSARY TO LINK TO A THIRD PROGRAM.
000038 4700 0000 00000 33 BC 0,0(0) NO BRANCH
00003C 4700 0000 00000 34 BC 0,0(0) NO BRANCH
000040 92700 35 BCR 0,0 N0 8RANCH
000042 1777 36 XR T+7 THIS INSTRUCTION IS BFEING USED FOR FILL IN ONLY 00008 300
000044 37 GOBACK EQU * 00008400
000044 58DD 0004 00004 38 L 1344013) 00008500
000048 98EC DOOC 0000C 39 LM 14412,121(13) 00008600
00004C OTFE 40 B8R 14 00008700
00004E 0000
000050 092000000 41 BAZ bc A(PROGC) 00008300
000054 0000000000000000 42 SAVBB DC L8F'O° 00008900
0000A0 43 LTORG 00009000

44 END 00009100
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RELPA.O1

Loc
000000

000000
00000C
000018
00001C
00001E
00001E
000022
000026
00002A

00902C
00007€
00002E
N00032
000036
000038
00003A
00003C
000088
000088

0OBJECT CODE

E3C8C9E240D9D6EA
C4D6C5F240D5D6E3

90€C
05C0

58F0
50FD
50DF
180F

1788

530D
98EC
0790
OTFE
0000

0000000000000000

DOOC

CO6A
0008
0004

0004
peooc

00000013C

SECTION ONE

ADDR1 ADDR?

00o00C

00084
00008
00004

00004
0000C

PRNGRAM THREE
SOURCE STATEMENT FOLFEBAKI

EXAMPL3 START 0O
ENTRY PROGC
DC C'THIS ROUTINE?® THESE TWO DC'S SERVE NO USEFUL
nc C*'DOES NOTHING! PURPOSE.,

PROGC STM 14412,12113) HERE IS THE START OF THE GOOD CODLE
BALR 12,40
USING *,12
L 15y=A(SAVCC)
ST 15,8(13)
ST 13,4(15)
LR 13,15

* HERFE 'S WHERF THE INSTRUCTIONS WOULD GD IF THLIS PRUOGRAM WERE TO
* ACCOMPL ISH ANYTHING OTHER THAN HELPING YOU LEARN LINKING,

GABACK

SAavCC

XR 848 DUMMY INSTRUCTION FDR FILL IN ONLY
EQU ¥
L 13,4113)
LM 14912,12(13)
CNOP 044 FILLER ONLY
3R 14
DC 1BF'0°
LTNRG
=A(SAVCL)
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00000100
00005300
00005400
00005500
00005600
00005700
00005800
00005900
00006000
00006100
00006200
00006300
70006400

00006600
00006700
20006800
00006900

30007600

00007100
00007200




89l

Loc

RELPA2O1 SECTION ONE ANSHERS

ORJECT CODE ADDR1 ADDR2 STMY

26
27
28

30
31
32
33
34

* 3

#* # % 3 # LR

#* R 3 O

#* * %

¥* # % % *

* 4t

#* % 3 2

LR B B B B

SOURCE

STATEMENT FO1FEB69
R AR R

+ ANSWERS 10 SECTION 1 +
R

ek o o X e 9 sk e de ook R kook 20 e ke ke afe koo e e e ol % o ko g ko o g ool ek o e i e el o ol i R

* PROGAAL IS AT ADURESS 063220 *
* *
* EXMPL2 IS AT ADDRESS 0L3P97 *®

e o SR RO KRR RO R K o R R 2K SR R 3 o e o e R R AR K e R K

ok o R K B o 0 o o oo o R o S K R RO R o ok AR R R o o o R K

* DC LABELED EXT1 *
* *

% DUMP ADDRESS DF 043737 *
e Xz B o X< ok e % e e e 3 A ok 3k ok ok o A Rk e o ol ok ol ok K o i ok Ak 3 3R e o o ofe e ek o e e ek ol ek ROk R R R % XK

e e s e e e e e s o Rk e e S e A 3ol e g gt ol ok ok e o ek kol ok ok a3k ok R kR Kok K ROk Kk R Rk

* REG 13=0637%0 *
% REG 14=0C3P2C *
% REG 15-6437B8 *

e g e A e Atk e gl KR KR O 0K 38 e o e B K B R Rl R e R Rk o o oK oK o

A o e A 3k ok oK 4 % e e ol e e ek i e o A e o o o o e ok e e o otk R ke ok ke sl ek Aok e g ok ek e K OR IOR ¥R
*—— 72 -- *
e 3 o 3 % Xk e o ok ook e gk K ok ek ok sl R o et ofe o B 3¢ e ik Xk gk A R % o e e kel Bk ol Kk R R R R R R OR K

e o 9 e g de o o e e ke oo g e e 0ok e ot o o o e 3 e otk o e o R ok 0ok ok o el R OO KRR R
* ADDRESS OF THE NEXT SEQUENTIAL INSTRUCTION AFTER THE BALR *

* INSTRUCTION THAT WAS USED TN GET TO 'PROGH® *
ol oo ROR RO S %K B A 0K R ROk R R e Aol R ROR o Sk KR KR K SOk AROR SRR SRR R ek ko R

ok ok o e 4R o o R ol e g o oo ke R A 0K R R o RO g o K R KK e K
% 15y ONLY REG 13 WAS NOT SAVED x
A e 30 e o e e g o R R o ok e oo K R e o R ok ot o o o ook o R ok SOR R ROl R K

A e ko e Aok o A 3R R % ek o A e g g ke e Ak e S A ageofk 8 R o8 36 ol e o o e ok ke e o e e o ke ok otk ok ol e ok ook A o e

* REG 14 IS 12 RYTES FROM THE BEGINNING OR 0e3J4C *
* REG 6 IS 06376C *
* REG 12 IS THE va3T FUOUR BYTES IN THE AREA SET ASIDE AS *
% THE SAVE AREA 043294 *

e e e e e o e e e o 3 e e e e o ok e e e e fkOoR o e e e e 6 e g ok e gk e ok ik ok Ak ok ok Rk ek kol ki Rk

g o R R R ol e ok e 3 R o R o o o ol o R R o ek R oo e 3 R R R O 3o o oK o

* AsesYES *
* *
* B...REG 12 *
* *
% CoooTHF PROGRAM CHECK WAS TAKEN AFTER A BASE REGISTER WAS *
* FSTABLISHED IN PRUGB. SINCE WE WILL EVENTUALLY RETURN TO *
* PROGAAL, IT SEEMS TO BE A GOOD IDEA TO SAVE IT*S REGISTERS*

e e e e 3 o ok e ok o ko ok 3 ok e e o o e s ke o e o5 e e e e e ol ok ok e o o o ool sk e oje vk R ROR ROk R ok o ko i R K
END
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00012500
00012600
00012700

00012900
00013000
00013100
00013200
00013300

00013500
00013600
00013700
00013800
00013900

00014100
00014200
00014300
00014400
00014500

00014700
00014800
00014900

00015100
00015200
00015300
00015400

00015600
00015700
00015800

00016000
00016100
00016200
00016300
00016400
00016500

00016700
00016800
00016900
00017000
00017100
00017200
00017300
00017400
00017500
00017600
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SYMBOL LEN VALUF

EXAMPL3 00001 000000
GOBACK 00001 0COO2E
PROGC 00004 000018
SAvVCC 00004 0C003C

NO STATEMENTS FLAGGED
A7 PRINTED LINES

DEEN REFERENCES

0002

0017

0006 0003

0022 0009 CO024

IN THIS ASSEMBLY

CROSS-RFFERENCE

PAGE 1

8720770



oLl

F44-LEVEL LINKAGE EDITOR OPTIONS SPECIFTED LISToMAP,NCAL,LET

VARTABLE OPTIONS USED — SIZE=({45056,6144) DEFAULT OPTION(S) USED
[EW0000 ENTRY UTILITY
MODULE MAP
CONTROL SECTION ENTRY
NAME ORIGIN LENGTH NAME LOCATION NAME LOCATION NAME LOCATION NAME LOCATION
PROGAAL 00 6C
ASuUB1 70 - 6
EXMPL2 78 20
PROGR 98 80
EXAMPL3 118 8C
PROGC 130
UTILITY 1A8 5A0
PRINT 20A PCHKRETN 466
ENTRY ADDRESS 1A8
TOTAL LENGTH 748
*%%x%G0 DOES NOT EXIST BUT HAS BEEN ADDED TO DATA SET




72}

F.P. REGS.

REGS 0-7
REGS 8-15

000000
000020
000040
000060

063820
063840
063860
063880
0638A0
0638C0
0638E0
063900
063920
063940
063960
063980
0639A0
0639C0

063F80

00.000000 00000000

00000050 OOO6ETF8 0006EB00 0006EBQO
0006E778 00000000 0006ETBO 0006ETFS8

00000000
0004000A
00008500
00040000

05C058D0
00000000
0006E800
O0C6ETF8
AO10A015
41FOCO2E
98ECNO0OC
00000000
00000000
E3C9D5C5
000418DF
00000000
00000000
00063974

00009000

0000019C
7000240C
0C0000F1
00000366

C06658F0
00000000
0006E770
6F 063822
58DD0004
50FD0008
O7TFEQQOOQ
00000000
00000000
C4D6CSE2
17885800
00000000
00000000
4040E2E8

00000000

FOFOF1C9
FF150001
000016C0O
00040000

CO1605EF
00000009
00000048
00063840
98€ECDOOC
50DF0004
00063950
00000000
00000000
40D506F 3
00049REC
00000000
00000000
90ECDOOC

00000000

00.000000 00000000

50071090
6F0638C0
00002120
0000030A

58F0COLA
6F06382C
00004F 20
0AQAD708
O7FEC2D3
47000000
00000000
00000000
00000000
€8C9D5C7
NO0CO700
00000000
00000000
05C004F0

00004000

00.000000 00000000

00.000000 00000000

0006F 770 00000048 000C4F20 0006E430
6F0638BE 00063840 6F06382C 00063888

00063820
0000FFO00
00004B1E
00000000

07FF9999
00063888
0006E430
05C01766
C1N5D?2€3
47000000
00000000
00000000
00000000
90€CD0O0C
07FEQ000
00000000
00000000
07004110

94000250

00002A18
00000000
00074248
0000CA68

99999999
00000050
Q006ETT8
07009536
€8C5N9CS
47000000
00000000
00000000
95144180
05C058F0
00000000
00000000
00000000
Co100511

00790000

FF050080
FE040232
00040000
00040000

00063888
0006LETF8
00000000
90ECDOGC
90ECDOOC
oroo01777
000000C0
00000000
E3C8CIE2
C06A50FD
00000000
000000GO
00000000
0F063A6C

00008000

8006632A
80001106
000002C0
000002286

00063890
0006E800
0006E7BO
05A0D204
05C00000
58ND0004
00000000
00000000
40D09D6E4
000850DF
00000000
00000000
40404040
TFFFOAQF

GDOA00OQO0

¥os0000e0000llcecccccsccccssonnsae¥
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Feoesesoloceosesceecrosocscssnscenas*
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¥eoeove00ceeeeDencccncsccrvenecccc¥k
KeooeeevessencssssssccscssesXBooY ¥
FeoYoeseXeooooosooselUssoXossoooeXo¥*
FeoXBoeoeooos soPoocosessocnncsske¥
Keseosoesescesoes BLANKTHERE G cooaoso¥
¥eOeasoseecesesrsenssnesescesense¥
Xeoeovsoscroscscccssscccosnsconssc¥
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cLiL

LCC OBJECT CODE ACDR 1 ADDR2 STMT

1
2
3

~N owm

SCURCE STATEMENT FO1lFEBES
* 1117111111777
* / SECTICN 2 /
* 1117117117717
* R R LR RS T R R T RN SR
* + SAVE AREA LINKING CONVENTIONS +
* R R b NS oo E s
* ** FOR THIS SECTION THE DUMP WAS TAKEN AFTER THE STORE IN-
* STRUCTION AT STMT #290F EXMPL2. %%
*$$$$$$$$$$$$$$$$$$$$$$$$ QUESTION 6621 $$$555555555555555556565888%$

AN ADDITICON HAS PREEN MADE TG THE SAVE AREA. LOCATE AND $

* CIRCLE IT. WHAT DOES THE ADDITIONAL ADDRESS POINT TO? $
P PP PP S PP FE S FFTIETTEISS95555535555$$55555555555555355658868
* $
* $
PP PSP PP S5 5555F55559585553595556555555555555555855565856%8

*¥$5555555585453858588856%  QUESTICON 6422 $5$55555555555585555555888688
* THE PROGRAMMER THAT WROTE 'PROGB' HAS SAVED THE CONTENTS OF $
* REGISTER 13 SCME PLACE. NOW REMEMBER PLEASE, THE ADDRESS NOW $
* IN REG 13 WAS PLACED THERE BY PROGAAL. $
* $
* WHERE IN 'PROGB' HAS THE CCNTENTS OF REG 13 BEEN SAVED? (IN $
* THE DUMP LCCATE AND CIRCLE THIS FIELD) $
P 8885555555888 56555558555SE4$F4STS5PSSEH85555555555355558586888
* $
* $
KPP ES S350 555556855558 5655555555555555555555858855565558588

*$$$$$$$$$$$$$$$$$$$$$$$$ QUESTION 6.23 $$$$585555555555553655558868$
YOU SHOULD NOW BE FAMILIAR WITH THE LINKAGE CONVENTIONS USED
TC GO FROM ONE MODULE TO ANCTHER. REFER TO *PROGB'S' LIST-
ITNG AND CODE THE NECESSARY INSTRUCTIONS TO GO TO 'PROGC'. THE
NECESSARY DC STATEMENTS ARE THERE SO YOU JUST HAVE TO CODE
THE INSTRUCTIONS THAT ARE TC BE PLACED IN THE STREAM BEFORE
THE XR 7,7 INSTRUCTION AT STATEMENT # .
PSS PP S5 S5585383655655555555558555553565555555855555556588568
$
} $
KPS S PP S SEEEFTFTESETITPESFTSEIESISPFIESP55355588588555888

3 3 3 3 3 3 3

.~ THAT®'S ALL THE QUESTIONS FOR SECTION TWO. PLEASE VERIFY YOLR
ANSWERS WITH THE ANSWER SHEET THAT FOLLOWS THE LISTING OF PROGC.
WHEN YOU HAVE CCMPLETED THIS SECTION, PLEASE TURN YOUR ANSWER
CUE TO RED AND THEN CONTINUE ON TO SECTION THREE. THANK YOU

3 3 3¢ 3
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00000200
00000300
C0000400

C0C00600
000007CO
00000800

00001000
00001100

00001300
C0CC1400
cccoir500
00001600
00001700
00001800
06001900

000cCc21CO
00002200
00002300
00002400
€0C02500
0000260¢C
cCco02700
cCccc2800
00C¢0290C
00003000
00003100

006003300
€0C03400
€C003500
00003600
€cCcco3700
000038C0
00003900
00004000
00004100
€0004200
000043 CC

00004500




€Ll

L9C
000000

000000
000002

000002
000004
00000A

20000C
000010
000012
000018
00001C
000020
000068
000068
000070
000070
000072

000072
000074
000000

Ay

RELPA.DL SECTION  TwWO

NBJECT COOE ADDRY ADDR2

05C0

58D0 COCk6 00068
58F0 COl6 00018
05FF

58F0 COlA 0001cC
OTFF

999999999999

00000000

00009070

0000000000000000

00000020

05C0

1766
0700

PROGRAM NNE

SOURCE STATEMENT

PROGAAL  START

#* 3 3 %

EXT1

EXTRN
BALR
USING

NORMALLY YOU WOULD FIND INSTRUCTIONS IN THIS AREA,
WOULD ACCOMPLISH A FUNCTIUN. SINCE WF ARE OUNLY INTERESTED IN LEARN-

ING HOW PROGRAMS LINK TOGETHER, I HAVE ELEMINATED ANY EXVRA IN-

STRUCTINNS .
L
L
BALR

THE FOLLOWING TWOD INSTRUCTIONS ARE USED TOU BRANCH US TO THE SECOND

CONTROL SEC
L
BR
DC
DC

SCEXT DC

SVA

nc
LTORG

ASuB1 CSECT

#*

BALR
US ING
HERE AGAIN
AGAIN ELEMI
THE FOLLOWI
XR
CNOP
END

2 PROGAA1L
PRNGB

12,0 ESTABLISH A BASE REG
*412

THE NEXYT 3 STATEMENTS ARE USED FUR LINKING.
13,=A(SVA)

15,EXT1

14415 HERE'S THE EXIT

TION IN THIS PRUGRAM,

FOL1FEB69

THE INSTRUCTIONS

159 SCEXT

15

3X*9999°* JUST USING THIS TO MAKE FINDING THE
A(PROGH) ADDRESS OF *PROGR® EASIER

A(ASUBL)

18F'0" THIS IS THE SAVE AREA FOR THIS CSECTY
=A{SVA)

1240 ESTABLISH A BASE REGISTER FOR THIS CSECT
*y12

YOU NORMALLY FIND INSTRUCTIONS FOR SOME FUNCTION.

1'VE

NATED THOSE INSTRUCTIONS UNNECESSARY. HOWEVER I LEFT

NG INSTRUCTION HERE JUST FOR AN EXAMPLE.

646 JUST CLEARING A REGISTER
244 FILLER ONLY
PROGAA1

PAGE 2
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00000100
00012600
00012700
00012800
00012900
00013000
00013100
00013200
00013300
00013400
00013500
00013600
00013700
00013800
00013900
00014000
00014100
00014200
00014300
00014400

00014500
00014600
00014700
00014800
00014900
00015000
00015100

00015200




SYMBOL LEN VALUE

Asusl 00001 000070
EXT1 00004 000018
PROGAA1 00001 000000
PROGB 00001 000000
SCEXT 00004 00001C
SVA 00004 000020

NO STATEMENTS FLAGGED
98 PRINTED LINES

viL

DEFN

0070
0065
0049
0050
0066
0067

IN THIS

REFERENCES

0066
0058
0078
0065
0062
0057 0069

ASSEMBLY

CROSS-REFERENCE

PAGE 1

8/20/70




74}

Loc
000000

000000
000004
000006
000006
00000C
000010
000014
000016
000018
000020
000020
000020
000024
000026

000026

000028
00002C
000030
000034

000038
00003C
000040
000042
200044
000044
000048
00004C
00004E
000050
000054
0000A0Q

RELPA.O1

NOBJECT CODE

SECTION THWO

ADDR1 ADDR2

90EC DOOC 0000C
05A0

D204 AQ010 AO15 00016 0001R
580D 0004 00004
98EC DOOC 0000C
O7FE

C?D3C1DSD2

E3C8C5D9CS

90EC DOOC oo0o0o0C
05C0

0700

41F0 CO2E 00054
SOFD 0008 00008
50DF 0004 00004
00000000

4700 0000 00000
4700 0000 00000
0700

1717

580D 0004 00004
93EC NOOC 0000C
OTFE

0000

00000000

0000000000G00000

PROGRAM THWO

SOURCE STATEMENT

EXMPL2

STM
BALR

US ING

MVC
L
LM
BR
HERE DC
THERE DC

LTORG
CSECT

PROGB
STM
BALR

US ING

CNOP

* THESE NEXT

LA 15+5AVBB ADDRESS OF THIS SAVE AREA

ST 15,8(13)

ST 13,4(15)

DC F*O* FORCE A PROGRAM CHECK
* AS I SALD BEFORE, NDORMALLY THERE WOULD BE
* INSTRUCTINNS HFRE FUR ACCOMPLISHING SOMETHING
* YOU WILL BE ASKED TO REPLACE THE NEXT THREE INSTRUCTIONS WITH THE
* CODE NECESSARY 10 LINK T) A THIRD PROGRAM,

8C 0,010) NO BRANCH

BC 0,010) NO BRANCH

BCR 040 NU BRANCH

XR 1,7 INSTRUCTINN USED AS AN EXAMPLE ONLY CLEARS RES
GNBACK EQU *

L 13,4013)

LM l4912,12013)

BR 14
RAZ nc A({PRNGC)
SAVB3 DC LBF'O*

LTORG
END

START
EXTRN

0

PROGC
14,12,12113)
1040

*,10

HERE ,THERE
13,4(13)
14912412(13)
14

C!'BLANK?
C'THERE"

14412412(13)
12,0
*912

094

EXMPL?2

FOLFEB69

THIS IS A DUMMY ROUTINE USED FOR

TLLUSTRATION PURPOSES ONLY.
IGNORE THE INSTRUCTIONS IN THIS CONTROL
THANKS

SECTION.

PLEASE

SAVE CALLERS REGISTERS

FILLER ONLY

THREE INSTRUCTIONS ARE PREPARING FOR FUTURE LINKING
* AND ALSO PREPARING FNR THE RETURN WHEN WE DECIDE TO RETURN,

PAGE 1
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00000100
00005100
00005200
00005300
00005400
00005500
00005600
00005700
00005800
00005900
00006000
00006100
00006200
00006300
00006400
00006500

00006800
00006900
00007000
00007100
00007200

00007400
00007500

00008300
00008400
00008500
00008600
00008700

00008800
00008900
00009000
00009100




SYMAROL

BAZ
EXMPL2
GOBACK
HERE
PRNGA
PROGC
SAVBB
THERE

LEN

00004
00001
00001
00005
00001
00001
00004
00005

VALUE

000050
006000
000044
000016
000020
000000
000054
00Go18

NO STATEMENTS FLAGGED
63 PRINTED LINES

:72)

DEFN

0041
0002
0037
0011
CC1l4
00903
0042
0012

IN THIS

REFERENCES

0007
0041

0022
0007

ASSEMBLY

CROSS—-REFERENCE

PAGE 1
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00240000
00120000

00020000

00690000
00890000
00190000
00990000

00%90000
00e90000
00290000
00190000
00090000
00650000
00850000
001250000
0090000
00650000
00%50000
00£50000
00100000

0L/02/8
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ATINO B34

ATINGO NI 714 304 NOILINYLISNI AWWNQ 88 uX

TONDINIT N¥V3IT NOA ONIJT3IH NVHLI ¥W3IHLIO ONIHLANV HSI1dW0OIIV *
01 3d43IM WVYY90dd SIHLI 41 09 aINOM SNOTLIJNYLISNI 3HL 3¥3HM S.Jdd3dH *
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30000 2000 2386
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8LL

RELPA.O1 SECTION TWO ANSWERS

LOC OBJECT CODE ADDR1 ADDR2 STMT

26
27
28

30
31
32
33
34

* *

#* % o B

*

SOURCE STATEMENT FOLFEB69

FHEEAHFHHFHEE PR E L

+ ANSWERS TO SECTION 2 +
L R s

o S SR o 2R o RO o Ak B R o R o R o R oK Bk o R R Sk R ok ok
* 8 BYTES FROM THE BEGINNING OF *PROGAAL'S®* SAVE AREA. *
* IT POINTS TO THE ADDRESS OF A SAVE AREA THAT [S LOCATED *
* [N PRNGB. *

e o Aok e Aol o ol o ok ko ol ok ok ok o ok e ok o o ok o o ke ol o o i gk o o s o ok o oo sk o ol ok ok o s ol ok e ok

Aok AR AR AR O R K K KRR KR AR KRR R R R R R R KRR R R AR R KRR R R
% FOUR BYTES FROM THE BEGINNING OF *PROGB*S' SAVE AREA *
A AR Al A A R R R OK K R R R KK R A Rk Rk kol R R R R R K X
END
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00005400
00005500
00005600

00005800
00005900
00006000
00006100
00006200

00006400
00006500
00006600
00007300




6Ll

F44—LEVEL LINKAGE EDITOR DPTIONS SPECIFIED LISToMAPy,NCAL,LET

VARIABLE OPTIONS USED — SIZE=(45056,6144)
ENTRY UTILITY

[EW0000

CONTROL SECTION

NAME ORIGIN
PROGAAL 00
Asusl 70
EXMPL2 78
PRNGB 98
EXAMPL3 118
UTILITY 1A8

ENTRY ADDRESS
TOTAL LENGTH

*x%%G0 DOES

LENGTH

6C

6
20
80
8C

5A0

1A8
748

ENTRY

NAME

PROGC

PRINT

DEFAULT OPTIONI(S)

MODULE MAP

LOCATION NAME LOCATION NAME
130
20A PCHKRETN 466

NOT EXIST BUT HAS BEEN ADDED TO DATA SFT

USED

LOCATION

NAME

LOCATION




o8t

F.Po REGS.
REGS 0-7
REGS 8-15

000000
000020
000040
000060

063820
063840
063860
063880
0638A0
0638C0
0638E0
0639290
063920
063940
063960
063980
0639A0
0639C0

063F80

Hoeeseese00llacecsscccocscscccnne¥

¥eeoeosscssonscnscs
¥oeeonveoelosoecscsososssscscsccnsssnc¥

Feeseseoseescccnssnsssecosssnsnsce¥

¥eeesse000ccceelencencnsossscnscsne¥
eeesoooessensscscsncccssoceXBooVo¥X
FeoYoeosXeosossoososoelUsooXeosooooXa*

¥eoeXBooosene

sePecccscecccnscneKo¥
eooeoosseeoose o BLANKTHERE e oo oo oo o¥
¥eOseoeseosscocosssssnsssossosssscnk
*.l.......ll..‘..... .I.ll'.l..l.‘

*®

¥eeeosesossasscssscccsssnscssscsenson

Feeososesssssnseasesssses THIS ROUX
*TINEDOES NOTHINGeeoesoeOosoconoe*
Xeeesooesseccscssscssesscsssscccccc¥
¥oeoeooosceossssesesserssccsnccscssc¥®
Heoesossosnsssccsocssscscnascose *

¥ee0s SYeeeesseDoeocesosccncscce¥

00.000000 00000000 00.000000 00000000 00.000000 00000000 00.000000 00000000
00000050 Q0C6ETFB 0006E800 Q006E800 0006ET70 00000048 00004F20 0006F430
0006E778 00000000 O006E7BO OO0O6ETFS8 6F0638BE 00063840 6F06382C 000638EC

00000000 0000019C FOFOF1C9 000920000 00063820 00CC2A13 FFO50080 8006690C
0004000A 7000240C FF150001 6F0638CE O00CFFOO 00000000 FF040232 800011D6
000085D0 0CJO000F1 000016CO 00002120 0000461€ 00000000 00040000 000002CO
00040000 0000G366 00040000 0001030A 00000000 00Q0CA68 00040000 00000226
05C058D0 CO6658F0 COL605EF S58FO0COLA 07FF9999 99999999 000638RB8 00063890C
00000000 0G000000 00063BEC 6F06382C 00063888 00000050 000N6E/F8 0006E800
0006E£800 0006ET70 00000048 00004F20 0006€E430 0006ET78 00000000 0006ETBO
0006ETF8 6F063822 00063840 0AOADT70B 05C01766 017009536 90ECDOCC 05A0D204
AO10AO15 58D00004 9BECDCOC OT7FEC2D3 CID5D2E3 C8CHNIC5 SOECDLOOC 05C00700
41FCCO2E S50FDOOOR SODFO004 00000000 47000000 47000000 07001777 58DDV004
98ECDOOC O7FEOO000 00063950 00000000 00063840 00000000 00000000 00000000
00000000 00000000 00000000 000009200 00000000 00000000 00000000 00000000
00000000 00000000 0CON0OO00O0 00000000 00000000 9514418B0 E3C8C9E2 40DI9D6E4S
E3C9D5C5 C4D6CS5E2 40DSD6E3 C8CINSCT 90ECDOOC 05C058F0 CO6ASOFD 0008500DF
00041 8DF 178858DD 000498€EC DOOCOT700 07FEOOO00 00000000 00000000 00000000
00000000 00000000 00000000 00002000 Q00000000 00000000 00000000 00000000
00000000 00000000 00000000 00000000 00000000 00000000 CO000000 40404040
00063974 4040E2E8 90ECDOOC 05C004F0 07004110 CO100511 OFU63A6C TFFFOAOE
0000000G 00000000 00000000 00004200 94000250 00790000 00008000 000A0000

‘..Q..l...ll'.l I.......l..l...ll*




8L

RELPA.O1 SECTION THRFE

LCC ORJECT CODF ACDR1 ADDRZ STNMT

EENSVRN

fe < BEN s

QUESTIONS

SCURCE STATEMENT FO1FEB&9

1777111717177
/ SECTION 3 /
1111117717777

ECE

B B a2
+ CONVENTIONS OF RETURNING FROM A RTNE +
B R R R R B e R AR

* % 3

3

I HOPE YOUK CGDING WAS STMILIAR TU THE INSTRUCTIONS I USED AT
STMT'S 32 33 « 34 IN 'PROGB'. IF THF CODING YDU DID WAS NOT
SINILIAR, PLEASE RUG YCUR INSTRUCTOR BEFORE GOING ON.

3 3

65635568 ¢¢565¢4$888588%%  QUESTIDON 6431 $$638555553565555555658$8555%8
* WHAT WERE THE CONTENTS OF REG 13 BEFORE THE INSTRUCTION AT $
* STATEMENT #18 CF EXMPL3 WAS EXECUTED? « L 13,4(13) ) $
PP E 0SS S48 85E888 4TS5 5055655685533838364585555555555685585886%58%
* $

*$$$$‘S$$$$$$$$$$$i$$$$$$$$$$$i$$$$$$$5$$$$$$$$$$$$$$$$$$$$$$$$$$S$$$$$

5568555558666 885$¢6686%%  QUESTION Ho32 $5655535$5355655555555656588¢
* WHAT WERE THE CONTENTS OF REG 13 AFTER THIS INSTRUCTION WAS $
* EXECUTED?
*S$$$$$$$‘$$$$S?$$$$$$$$%$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$S$$$$$$$$$
* $
* $
3 * PSP EPEFTETEEFETSPTPE535FESPFFESPIPEPESPEPS55555555585885888

*$$$$56$3$9948985$686888%  QUESTION €.33 $5$555$555$65555555555658688 ¢
WHY DID THE PROGRAMMER THAT WROTE EXAMPL3 PUT THIS ——LM--
INSTRUCTION IN HIS (OR HER) PROGRAM? (STMT #16)

TF IT WASN'T IN THIS MODULE, WOULD THE OPERATION OF THIS
MCDULE BE AFFECTED? HOW?

WCULD THE OPERATION 0OF ANY CTHER MODULES BE AFFECTED?
$556565646355556385¢3S$ESETEESEETSSSFEE555555$558555555555558588588

R R AR R R R

36 3 3% 36 3 30 36 3¢ 3 3% 3

P55 555555853655¢68585$4$53555558553555555353555555555555555585558588

555555538 $5858¢58858858%  QUEST ICN 6.34 $$$$$$$$$$$$$$$$$$$$$$$$$$$$$
* WHAT CO THE CONTENTS IN REG 14 POINT TO?

v$$$$$$$$$$$$$$$$$$$£$$$$$$$$¢$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
* $
* $
5655355555586 5¢CFEEST35658555E5555355558589555585558555858$8%%
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00000200
€0000300
€0000400

cccoo600
000007¢CC
€0000800

0C001000
00C¢01100
€Cc01200

00001400
00001500
CC001600
occc17co
0cco1800
Qo0cc19ccC
00002000

€G002200
€C002300
€0002400
06002500
00002600
€CC027CO
ccaocz28co

000c30cC0
00003100
€C0C3200
€CC03300
000C34cCC
€0003500
ccco3600
0gce37co
00003800
00003900
€C004000
0C004100

00G6c43cCC
00004400
€0004500
00004600
€C0004700
06004800




4:13

LcC

RELPA.O1

OBJECT CODE

SECTION THREE

ADDR1 ADDR?2

STMT

#* 3 3t 3¢

QUE STICNS PAGE 2

SOURCE STATEMENT FO1FEB69 6/05/710

THAT'S THE FINAL QUESTICN FOR SECTION 3. PLEASE VERIFY YOQUR
ANSWERS WITH THE ANSWER SHEET THAT FOLLOWS THE L ISTING OF

YPRNGC'. IF ALL YOUR ANSWERS ARE CORRECT PLEASE PROCEED TO
SECTICN FCUR. THANK YCU




€8l

Loc
000000

000000
000002

000002
000006
00000A

000090C
000010
000012
000018
00001C
000020
000068
000068
000070
000070
000072

000072
000074
000000

RELPA.O1

NBJECT CODE

58D0 CO066
58F0 COl16
OSEF

58F0 COlA
OTFF
999999999999
00000000
00000070

SECTION

ADDR1 ADDR2

00068
00018

0001C

0000000000G00000

00000020

05C0

1766
0700

THREE

STMT

PROGRAM ONE

SOURCE STATEMENT

PROGAAL

START 0
EXTRN PRNOGB

3 #

EXT1
SCEXT
SVA

ASUBL

BALR
US ING

NORMALLY YOU WOULD FIND INSTRUCTIONS IN THIS AREA.
WOULD ACCOMPLISH A FUNCTION.
ING HOW PROGRAMS LINK

STRUCTIONS.
L
L
8ALR

12,0
*y912

FOLFEBG9
PROGAAL
ESTABLISH A BASE REG
THE INSTRUCTIONS

SINCE WE ARE OUNLY INTERESTED IN LEARN-
TOGETHER, I HAVE ELFMINATED ANY EXIRA IN-

THE NEXT 3 STATEMENTS ARE USED FOR LINKING.

13,=A(SVA)
15,EXT1
14415

HERE*S THE EXIT

THE FOLLOWING TWO INSTRUCTIUNS ARE USED TO BRANCH US TOU THE SECOND
CONTROL SECTION IN THIS PROGRAM,

CSECT
BALR

USING
HERE AGAIN

AGAIN ELEMINATED THUSE

15, SCEXT
15
3X'Q999¢
A(PROGR)
A(ASUBL)
18F*Q?

=A{SVA)

1240
*912

YOU NORMALLY FIND INSTRUCTIONS FOR SUME FUNCTIUN,

JUST USING THIS TO MAKE FINDING THE

ADDRESS OF *PROGB' EASIER

THIS IS THE SAVE AREA FOR THIS CSECT

ESTABLISH A BASE REGISTER FOR THIS CSECT

I've

INSTRUCTIONS UNNFCESSARY. HOWFVER T LEFT

THE FOLLOWING INSTRUCTIUN HERE JUST FOR AN EXAMPLF.

XR
CNOP
END

646
244
PROGAAL

JUST CLEARING A REGISTER
FILLER ONLY

PAGE 3
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00000100
00012600
00012700
00012800
00012900
00013000
00013100
00013200
00013300
00013400
00013500
00013600
00013700
00013800
00013900
00014000
00014100
00014200
00014300
00014400

00014500
00014600
00014700
00014800
00014900
00015000
00015100

00015200




8L

SYMBNL LEN

ASuBl 00001
EXT1 00004
PRNOGAAL1 00001
PRNOGA 00001
SCEXT 00004
SVA 00004

VALUE

000070
000018
000000
000000
00001C
000020

ND STATEMENTS FLAGGED
108 PRINTED LINES

DEFN

0077
0072
00556
0057
0073
0074

REFERENCES

0073 -

0065
0085
0072
0069
0064

0076

IN THIS ASSEMBLY

CROSS-REFERENCE

PAGE 1

8/20/70




11

Lnc

000000

000000
000004
000006
000006
00000C
000010
000014
000016
000018
000020
000029
000020
000024
000026

000026

000028
00002C
000039
000034

000038
00003C
000040
000042
000044
000044
000048
00004C
00004E
000050
000054
0000A0

RELPA.QL

OBJECT CODE ADNR1

90EC
05A9

D204
580D
98EC
O7FE

D0OOC

A010 AO15 00016
0004
NooC

C2D3C1D50D2
E3C8C5D9C5

90EC
05CO

0700

41F0
50FD
500F
4700

410C
S8F0
O5EF
1777

580D
98EC
O7FE
0000

DooC

CO2E
0008
0004
0000

CO02E

co024

0004
DOOC

00000000
000000G000000000

SECTION

THREF

ANDR?

0000C

00018
00004
nooocC

0noocC

00054
00008
00004
00000

00054

00050

00004
0000C

STMY

PROGRAM  THWD

SOURCFE STATEMENT

FEXMPL2 STARTY
EXTRN
STM
BALR
USING
MVC
L
LM
BR
HERE nC
THERE bC
LTORG
PROGB CSECT
STM
BALR
USING

CNOP
* THESE NEXT

3#*

LA
ST
ST
8C

FOLFEB69
o] EXMPL2
PRAOGC
14,12,121(13) THIS IS A DUMMY ROUTINE USED FUR
10,0 TLLUSTRATION PURPOSES UNLY. PLEASE
*410 IGNORE THE INSTRUCTIONS IN-THIS CONFROL
HEREy THERF SECTION. THANKS
13,4(13)
14412,12(13)
14
C*BLANK?
C*THERE?*

l4,12+121013) SAVE CALLERS REGISTERS
12,0

*912

O+4 FILLER ONLY

THREE INSTRUCTIUNS ARE PREPARING FOR FUTURE LINKING

15,SAVBB ADDRESS OF THIS SAVE AREA
15,8(13)

13,4(15)

040(01} FILLER ONLY

AND ALSO PREPARING FOR THE RETURN WHEN WE DECIDE TO RETURN,

AS I SAID BEFDRE, NURMALLY THERE WOULD BE

INSTRUCTIONS HERE FOR ACCOMPLISHING

* NECESSARY TO LINK TO THE THIRD PROGRAM

LA

L

BALR

XR
GOBACK EQU

L

M

BR

BAZ DC
SAVBB 2]
LTORG

END

13,SAVBB

15,8A2

14415

Ty 7 EXTRA ININSTRUCTIUON FOR EXAMPLE ONLY
*

13,4(13)

14912,12(13)

14

A(PRQOGC)
18F*'0*

SOMETHING

PAGE 1
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00000100
00005100
00005200
00005300
00005400
00005500
00005600
00005700
00005800
000059C0
00006000
00006100
00006200
00006300
00006400
00006500

00006800
00006900
00007000
00007100
00007200

00007400
00007500

00007200

00008300
00008400
00008500
00008600
00008700

00008800
000083500
00009000
00009100



SYMBOL

BAZ
EXMPL 2
GOBACK
HERE
PROGB
PROGC
SAV8S8
THERE

LEN VALUE

00004 000050
00001 000000
00001 000044
00005 000016
00001 000020
00001 900000
00004 000054
00005 000018

NO STATFMENTS FLAGGED
62 PRINTED LINES

98t

DEFN

0040
0002
0036
0011
0014
0003
0041
0012

CROSS-REFERENCE

REFERENCES

0033

0007

0040
0022 0032
0007

IN THIS ASSEMBLY

PAGE 1

8/20/70




L8L

L0oC
000000

000000
00000C
000018
00001C
00001 E
00001E
000022
000026
00002A

00002C
00002E
00002E
000032
000036
000038
00003C
00003E
000040
000088
000088

RELPA.OL

OBJECT CODE

E3C8C9E240D9D6E4
C4D6C5E240D506E3
90EC DOOC

0sCo

58F0
50FD
50DF
18DF

co6A
0008
0004

1788

580D
98EC
0000
00000000

OTFE

0000 -
0000000000000000

0004
DooC

0000004C

SECTION

THREE

ADDR1 ADDR2

0000C

00088
00008
00004

00004
0000C

14

16
17

19

20
21

22

24

PROGRAM

THREE

SOURCE STATEMENT

EXAMPL 3

PROGC

* HERE®'S WHERE THE
* ACCOMPLISH ANYTHING OTHER THAN HELPING

GOBACK

SAVCC

START
ENTRY

XR
EQU
L
LM

o]
BR

nc
L TORG

0

PROGC

C*THIS ROUTINE®
C'DOES NOTHING?
14,12,12(13)
12,0

*912
15,=A(SAVCC)
15,8(13)
13,4(15)

13,15

848

*
13,4(13)
l4912412(13)

FrQ
14

130

=A{SAVCC)

DUMMY INSTRUCTION FDOR FILL IN

FOLFEBG69

THESE TWO DC®S SERVE NU USEFUL
PURPOSE.
HERE IS THE START UF THE GOOD CODLE

INSTRUCTIONS WOULD GO IF THIS PRUGRAM WERE TO

YOU LEARN LINKING.

ONLY

FORCE A PROGRAM CHECK

PAGE 1
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00000100
00005300
00005400
00005500
00005600
00005700
00005800
00005900
00006000
00006100
00006200
00006300
00006400

00006600
00006700
00006800
00006900

00007000

00007100
00007200




RELPA.O1 SECTION THREF PROGRAM  THREE - PAGE 1

LCC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOLFEB6S 6/05/70
001000 2 EXAMPL3 START X'10CO' €00001 00
3 ENTRY PROGC cgoccs300
001000 E3C8C9E240D9D6E4 4 DC C'THIS ROUTINE! THESE TWO DC'S SERVE NO USEFUL 00005400
00100C C4DECS5E24CD5D6E3 5 ple C'DCES NCTHING! PURPOSE. 0C005500
001018 90EC DOOC 0000C & PROGC STM 14412,12(13) HERE IS THE START OF THE GOOD CODE cgces56C0
00101C 05CO 7 BALR 12,0 0C0057cCQ
00101€E e USING *,12 C0C05800
00101E 58F0 CO6A 01088 S L 15,=A(SAVCC) 00005900
001022 50FD 0008 oooce 10 ST 15,8(13) 00006000
001026 50DF 0004 00004 11 ST 13,4(15) 00C061 00
001024 18CF 12 LR 13,15 cccos6200
13 * HERE'S WHERE THF INSTRUCTIONS WOULD GO IF THIS PROGRAM WERE TO 00006300
14 * ACCOMPLISH ANYTHING OTHER THAN HELPING YOU LEARN LINKING. C0C06400
00102C 1788 16 XR 8,8 DUMMY INSTRUCTION FOR FILL IN ONLY C0C06600
00102€E 17 GCRACK EQU * 000067CO
00102E 58DD 0004 00004 18 L 13,4(13) 00C06800
001032 98EC DOOC 0000C 19 Lv 14912,12(13) CCC06900
001036 0000 20 DC H'0O0" FCRCE A PROGRAM CHECK 00CcCe6CO
001038 OTFE 21 AR 14 C0007000
00103A 0000
00103C 0000C00000000000 22 SAvVCC cc 18F*O" cooo7100
001088 23 LTORG ccaoor200

001088 0000103C 24 =A{SAVCC)




68L

Lcc

RELPA.OL SECTION THREF

OBJECT CODE ADDR1 ADNDR2 STMT

2¢
27
28

30
31
32
23
34
35

ANSWERS
SQURCE
*
*
*
¥ 6,31
*
x
*
*  6.32
*
%
*
*
*
*  6.33
*
*
*
*
x
*
*
*
*
*
* 6434
*
*
%
*

STATEMENT FO1FEBE€9

R R E R R s

+ ANSWERS TC SECTICN 3 +
R R E R R R R s

otttk st ok kKR R TOtot koR O ko ok ok ok ok ook sk otk ok ok skok o R OlooR oK Rk RS R R R oK
* ACDRESS OF THE SAVE AREA THAT IS IN EXAMPL3. NOTICE THE *
* = LR 13,15 INSTRUCTICN AT STMT #12. THE PROGRAMMER WAS *
¥ FCLLOWING CONVENTIONS AND SETTING UP REG 13 IN CASE HE *
* WENT TC ANOTHER SUB—-ROUTINE. *

et e e ok s ootk o ok ok o ok ok o sk ok b o stk st st kol oot stok ol ol kol ok koo ook ok

e e ok ot oo ok ok sk ool o ot ok ok ook ook sk ok okt ok o ok otk ol s e ok o sk ok ook ke dok ok
* ADDRESS OF THE SAVE AREA LOCATED IN *PROGB'. NOTE WHERE THE*
* ADDRESS WAS RETREIVEC FROM. IT WAS THE FOURTH BYTE INTO *
% THE SAVE AREA LOCATED IN EXMPL3. SO YOU SEE, ANOTHER CO- *
% NVENTION WAS FOLLCWED. *
o oot ok ootk ootk e ol ek ol Rk solk ok Jot kot st teok tol otk ok Sk s ook ok

sk ot s o ook s ok oo ok o ol ok R ol ok ok b ok o e ok sk sk ok Ol o ok ok ek ook ekl skok kokok koK
* THE —LM- INSTRUCTICN WAS USED BECAUSE THE PROGRAMMER KNEW *
HIS ROUTINE WAS GCING TO RETURN CONTROL TO A MODULE THAT *
CALLED IT. THEREFCRE HE MUST RETURN THE REGISTERS TO THERE
CRIGINAL CCNTENTS OR THE CALLING ROUTINE WOULD HAVE BEEN
WIPED OUT WHEN IT TRIED TO EXECUTE AGAIN.

NO, HECK NC

LIKE WE JUST SAID, THE CALLING ROUTINE.

%
*
*
*
*
*
*
*
st st o kool e o ot ok ok o ob b ok dok ot s skt ok sk stk ko kK R KoK e sk e ok R ok R R K

*
*
*
*
%*
*
*
*

st ook o ot ok ok o o ok ok ook sk R KR sk sk ok R ok sk ok ok K ki ok ook ok ok ook sk ok ok ok ok
* REGISTER 14 CONTAINS THE ADDRESS OF THE NEXT SEQUENTIAL *
* INSTRUCTICN AFTER TFE -BALR 14415- THAT TRANSFERRED *
* CONTRCL FRCM PRCGEB TO EXAMPL3. *

e i3 e e s e dfe S e e e e e e ok sk e ek kool e Sk e s e e e e st ok S stk e e ke St i ok sl ok ok Ok kol sk ook ek
END

PAGE 2
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00006800
00006900
€C007000

00007200
00007300
cCcCcC7400
00007500
00007600
€0007700

0C007900
000080CO
€00081 0G0
€0008200
ccces3co
00008400

€0008600
00008700
€co08800
ccocs900
0009000
00009100
00009200
00009300
00009400
000095C0
CCCC9600

ccceosco
00009900
000100cCO
00010100
00010200
caocc7300




06l

SYMBOL LEN VALUE
EXAMPL3 00001 001000
GOBACK 00001 00102E
PROGC 00C04 001018
SAVCC 00004 00103C

NO STATEMENYS FLAGGED
78 PRINTED LINES

DEFN

0002
0017
0006
0022

IN THIS

CRCSS—REFERENCE

REFERENCES

0003
0008 0024

ASSEMBL Y

PAGE 1

6/05/70




6L

F44~LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,MAP,NCAL,LET

VARIABLE OPTIONS USED — SIZE=(4505646144)

{EW0000

CONTROL SECTION

NAME ORIGIN
PRDGAAL 00
ASUB1L 70
EXMPL2 78
PROGSH 98
EXAMPL3 118
UTILITY 1A8

ENTRY ADDRESS
TOTAL LENGTH

DEFAULT OPTION(S) USED
ENTRY UTILITY

MODULE MAP
ENTRY
LENGTH NAME LOCATION NAME LOCATION NAME LOCATION
6C
6
20
80
8C
PROGC 130
S5A0
PRINT 20A PCHKRETN 466
1A8
748

*x¥%G0 DOES NOT EXIST BUT HAS BEEN ADDED YO DATA SET

NAME

LOCATION



261

F.P, REGS.

REGS 0-7
REGS 8-15

000000
000020
000040
000060

063820
063840
0613860
063880
0638A0
0638C0
0638E0
063910
063970
063940
063960
063980
0639A0
0639C0

063F80

05.000000 00000000

00000050 O0TKETFAR 0006ERC0 D0N6KERODC
0006£778 00000000 0206ET7BO DJ006ETFS8

00.000000 00000000

00.000000 00200000

0006ET770 00000048 00004F20 0006E430
6F0A38BE 000638EC 6F0638DA 00063950

00.,000000 00000000

00000000
0004000A
00008500
0004C000

05CC5800
0000000C
0006E800
0006ETF8
AOl10AO15
41F0CO2E
98ECDOGC
00000050
0006F 778
£3C9D5CH
0004180F
00000000
0000000¢
00063978

00000000

0000019C
7000240C
0CO000F1
00000366

C06658FC
00000600
0006ETTD
6F063822
58DD0004
50FD0008
O7FEQO0O
0006E7F8
00200000
C4D6CSE2
17885800
00000000
00000000
40404040

00000000

FOFOF 1C9
FF150001
00001670
00040000

CO1605EF
00063 8EC
00000048
00063840
98ECDOOC
50DF0204
00063950
0006£800
0006E7BO
40D506€E3
000498FEC
00000000
00000000
90€ECDOOC

00000000

50071D90
4F063970
00002120
0000030A

58F0COLA
6F06382C
00004F20
954695FF
O7FEC2D3
47000000
00000000
0006£800
0006ETF8B
C8CINSCT
NJ0CO000
00000000
00000000
05C004F0

009204000

00063820
0000FFOQO0
Q00C04B1E
€0000000

O07FF9999
00063884
0006k 430
05C01 766
ClD5D2€3
41D0CO02E
00063340
0006E770
6F0638RE
90ECDOOC
00000000
00000000
00000000
07004110

9400025N

0ooozAal18
00000000
00074248
0000CA68

99999999
00000050
0006E778
07004110
C8C5D9CS
58F0C02A
00063978
00000048
92009561
05C058F0
O7FE0000
00000000
00000000
C0100511

00790000

FF050080
FEO40132
00040000
00040000

00063888
QO006ETF8
00000000
90ECDOOC
90ECNDOOC
OSEF1777
6F0638DA
00004F20
E3CBCOE?
CO6ALO0FD
00000000
00000000
00000000
OF063A6C

00008000

800662E6
800011D6
000002C0
00000226

00063890
0006F800
0006ETBO
05400204
05C00700
580D0004
00063950
0006E430
40D9D6ES
000850DF
0G0638EC
00000000
00000000
TFFFOAQE

000A0000
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€61

RELPA.O1 SECTION FOUR

LOC OBJECT CODE ADDR1 ADDR2 STMT

SN

W~ o

18
19
2C
21
22
23
24

QUESTICNS

SOURCE STATEMENT FO1FEB6S
* 1111171117717
* / SECTICN 4 /
* 1111177771777
* B R R R B e s R S R R R
* + SUMMARY OF SECTION LINKING CONVENTIONS +
* R R I 2 B B R 3
¥$5$585559555366$5$56688  QUESTION 6.41 $553565553555555555555558568%%
* WHY TSN'T THERE A —=STM—=— INSTRUCTION AT THE BEGINNING OF $
* THE CSECT LABELEC *ASUB1'? $

*¥$55558563836858555F5555$55¢6FEF3EE3$P$35T5FE$85555555555555555558885%¢8
* $
* $
*$5555 5588555555555 5588333885558555555553535553553535555555555555568%8

55565555584 5563585555%%  QUESTICN 6.42 $55555555$55555555555555858888
* STATE UNDER WHAT CONDITIONS THE PROGRAMMER SHOULD HAVE MADE $
* PROVISIONS FCR THE SAVING OF REGISTERS? $
6555655855556 533F$5$55535555$885558835535385585858559855385888868%%
* $
* $
5555856838345 3556355555358835388535555855535535555585555885655585568

6555558553835 35568588%5%  QUESTION 6.43 $$355655555555555858855668888 8
* LIST IN SEQUENCE THE CCONTROL SECTIONS EXECUTED SINCE THE $
* LCADER TURNED CCNTRCL QVER TO *PROCAALl'. $
HE$$E$5555$556853548834385353555555555555S553555555555855558555858555888
* $
* $

HE P55 555555555585555565855555558553558565555555555858655555655588$

PAGE 1

6/05/70

ccoiro100
00010200
€0010300

00010500
00010600
00010700

00010900
00011000
00011100
00011200
ccC11300
000114CO
00011500

ccoi17a00
€0011800
C0011900
ccci2co00
00012100
cocCl22¢cQ
00012300

0C012500
cgCl12600
CG012700
000128cCo0
€0012900
00013000
cCCl3100




6L

Loc
000000

000000
000002

000002
000006
00000A

00000C
000010
000012
000018
00001C
000020
000068
N00068
000070
000070
000072

000072

000074
000000

RELPA.O1 SECTION FOUR

OBJECT CODE ADDR1 ADDR?

05Co

5800 CO066 00068
58F0 COlé6 00018
OSEF

58F0 COLA 0001C
OTFF

999999999999

00000000

00000070

0000000000000000

00000020

0sCO0

1766

3000

STMT

PROGRAM ONE
SOURCE STATEMENT FOLFEB69
PROGAA1 START O PROGAAL
EXTRN PROGB
BALR 12,0 ESTABLISH A BASE REG
USING %412
* NORMALLY YOU WOULD FIND INSTRUCTIONS IN THIS AREA. THE INSTRUCTIUNS
* WOULD ACCOMPLISH A FUNCTIUON. SINCE WE ARE UNLY INTERESTED IN LEARN-
* ING HOW PROGRAMS LINK TOGETHER, I HAVE ELEMINATED ANY EXTRA IN-
* STRUCTIONS. THE NEXT 3 STATEMENTS ARE USED FOR LINKING.
L 13,=A(SVA)
L 15,EXT1
BALR 14,15 HERE'S THE EXIT
* THE FOLLOWING TWO INSTRUCTIONS ARE USED TO BRANCH US TO THE SECOND
* CONTROL SECTION IN THIS PROGRAM,
L 15,SCEXT
8R 15
DC 3X'9999" JUST USING THIS T0O MAKE FINDING THE
EXT1 3108 A(PROGB) ADDRESS OF *PROGB' EASIER
SCEXT 0ocC A{ASUBL)
SVA DC 18F* 0?7 THIS IS THE SAVE AREA FOR THIS CSECT
LTORG
=A{SvA)
ASUB1 CSECT
BALR 12,0 ESTABLISH A BASt REGISTER FOR THIS CSECT
USING *,12
* HERE AGAIN YOU NNRMALLY FIND INSTRUCTIONS FOR SOME FUNCTIUN. I'VE
* AGAIN ELEMINATED THUSE INSTRUCTIONS UNNECESSARY. HOWEVER 1 LEFT
* THE FOLLOWING INSTRUCTIUON HERE JUST FOR AN EXAMPLF.
XR 6496 JUST CLEARING A REGISTER
e H*0O* FORCE A PROGRAM CHECK
END PROGAAL

PAGE 2
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00000100
00012600
00012700
00012800
00012900
00013000
00013100
00013200
00013300
00013400
00013500
00013600
00013700
00013800
00013900
00014000
00014100
00014200
00014300
00014400

00014500
00014600
00014700
00014800
00014900
00015000
00015100

00006600
00015200




g6l

SYMBOL LEN VALUE
ASUB1 00001 000070
£XT1 00004 000018

PROGAA1 00001 000000
PROGBH 00001 000000
SCEXT 00004 00001C
SVA 00004 000020

NO STATEMENTS FLAGGED
84 PRINTED LINES

DEFN REFERENCES
0055 0051
0050 0043

0034 0064
0035 0050
0051 0047
0052 0042 0054

IN THIS ASSEMBLY

CROSS-REFERENCE

PAGE 1

8720770




961

Loc
000000

000000
000004
000006
000006
00000C
000010
000014
000016
000018
000020
000020
000020
000024
000026
000026

000028
00002C
000030
000034

000038
00003C
000040
000042
000044
000044
000048
00004C
00004E
000050
000054
0000A0

RELPA.OL

OBJECT CODE

SECTINN

ADDR1 ANDR2

90EC DOOC 0000C
05A0

N204 AO0LO AO15 00016 00013
580D 0004 00004
98FC DOOC 0000C
OTFE

C203C1D5D2

E3C8C5D9CS

90EC DOOC 0000C
05CO

3700

41F0 CO2E 00054
50FD 0008 00008
500F 0004 00004
4700 0000 00000
4100 CO2E 00054
58F0 CO2A 00050
OSFF

1777

58DD 0004 00004
9REC DOOC 0000C
O7FE

0000

00000000

0000000000000000

FOUR

PROGRAM TwWO

STMT

SOURCE STATEMENT

EXMPL 2

HERE
THER

PROG

GOBACK

BAZ
SAVS

START

EXTRN

STM

BALR

US ING

MvC

L

LM

BR

nc

F DC
LTORG

B CSECT

STM™

BALR

US ING

CNOP

THESE NEXT

LA
ST
ST
RC

0

PROGC
14,12,12(13)
10,0

*,10
HERETHFRE
13,4(13)
14412,12(13)
14

CYBLANK?®
C*THERE?

14412412(13)
12,0

*912

O¢4

EXMPL?2

FOLFEBGY

THIS IS A DUMMY ROUTINE USED FOR
ILLUSTRATION PURPUSES OUNLY. PLEASE

IGNORE THE INSTRUCTIOUNS IN THIS CUNTROL
THANKS

SECTION,

SAVE CALLERS REGISTERS

FILLER ONLY

THREE INSTRUCTIUNS ARE PREPARING FOR FUTURE LINKING
AND ALSO PRFPARING FOR THE RETURN WHEN Wt DECIDE TO RETURN.
ADDRESS OF THIS SAVE AREA

15,SAVBB
15,8(13)
13,41(15)
0,0(0)

AS I
INSTRUCTIONS HERE FUOR ACCOMPLISHING SOMETHING

FILLER ONLY

SAID BEFORE,

NECESSARY TO LINK TO THE THIRD PROGRAM

LA

L
BALR
XR
EQU
L

LM
8R

oC
B DC
LTORG

END

13,SAvVB8
15,BAZ
14,15
Te?

%
13,4013)
14,12,12(13)
14

A(PROGC )
18F* 0"

NORMALLY THERE WOULD BE

EXTRA INSTRUCTIUN USED FUR EXAMPLE PURPOSES ONLY

PAGE 1
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00000100
00005100
00005200
00005300
00005400
00005500
00005600
00005700
00005800
00005900
00006000
00006100
00006200
00006300
00006400
00006500

00006800
00006900
00007000
00007100
00007200

00007400
00007500

00007800

00008300
00008400
00008500
00008600
00008700

00008800
00008900
00009000
00009100




L61

SYMBOL

BAZ

FXMPL 2
GOBACK
HERE

PRNGB
PROGC
SAVR3
THERF

LEN

00004
00001
00001
00005
00001
00001
00004
00005

VALUE

000050
000000
000044
000016
000020
000000
00C054
000018

NO STATEMENTS FLAGGED
62 PRINTED LINES

DEFN

0040
00602
0036
0011
0014
0003
0041
0012

CRNSS-REFERFNCE

REFFRENCES

0033

0007

0040
0022 0032
0007

IN THIS ASSEMBLY

PAGE 1

8720/70




RELPA.O1 SECTION FOUR PROGRAM THREE PAGE 1

LOC (0BJECY CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOLFEB69 B8/20/70
0000090 2 FXAMPL3 START O : 00000100
3 ENTRY PRNOGC 00005300
000000 E3CBC9E240D9D6ESL 4 oc C*THIS ROUTINE! THESE TWO DC'S SERVE NO USEFUL 00005400
00000C C4D6C5E240D5D6E3 5 DC C*DOES NOTHING® PURPOSE. 00005500
000018 90€EC DOOC 0o0oocC 6 PRDGC STM™ 14,12,121(13) HERE IS THE START OF THE GOOD CODE 00005600
00001C 05CO 7 BALR 12,0 00005700
00001E 8 USING *,412 00005800
00001E S8F0 CO6A 00088 9 L 15,=A(SAVCC) 00005900
000022 SOFD 0008 00008 10 ST 15.8{13) 00006000
000026 S0DF 0004 00004 11 ST 13+4015) 00006100
00002A 18DF 12 LR 13,15 00006200
13 % HERE?®S WHERE THE INSTRUCTIONS WOULD GO IF THIS PROGRAM WERE 1O 00006300
14 * ACCOMPLISH ANYTHING OTHER THAN HELPING YOU LEARN LINKING. 00006400
00002C 1788 16 XR 8,8 DUMMY INSTRUCTION FOR FILL IN ONLY 00006600
00002E 17 GOBACK EQU * 00006700
00002€ 0700 18 CNOP 044 FILLER ONLY
000030 580D 0004 00004 19 L 13,4(13) 00006800
000034 98EC DOOC 0000C 20 [ 14412,121(13) 00006900
000038 O7FE 21 BR 14 00007000
00003A 0000
00003C 0000000000000000 22 SAvCC DC 18F* Q" 00007100
000088 23 LTORG . 00007200

§ 000088 0000003C 24 =A(SAVCC)




661

F44-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LISTyMAP,NCAL,LET

VARTABLE OPTIONS USED - SIZE=[45056,614%) DEFAULT OPTION(S) USED
TEW0000 ENTRY UTILITY
MUODULE MAP
CONTROL SECTION ENTRY
NAME ORIGIN LENGTH NAME LOCATION NAME LOCATION NAME LOCATION
PROGAAL 00 6C
ASUR1 70 6
EXMPL2 78 20
PROGB 98 80
EXAMPL3 118 8C
PROGC 130
UTILITY 1A8 5A0
PRINT 20A PCHKRETN 466
ENTRY ADDRESS 1A8
TOTAL LENGTH 748
*x5%G0 DOES NOT EXIST BUT HAS BEEN ADDED TO DATA SET

NAME

LOCATION



F.P., REGS. 20,000000 00000000 02.000000 20000090 00.000000 00000000 00.000000 00000000

REGS 0-7 00000050 O00D6ETFR 0006F800 0006F800 0006ETT0 00000048 Q0000000 0006F430

REGS 8-15 0006ET778 00000000 0006ETBQ 0NDKETFS 4F063892 000638340 6FC6382C 00063890

0020000 000C0000 0000019C FOFOF1C9 50071090 00063820 00002A18 FFO50080 90066382 *eeeeeeee00llececcsceseccsccscacse¥
000020 0004000A 7000240C FF150001 4F063896 0200FF00 00000000 FF040233 BU0011D6 *eeeocesesccocsacsssccncsnsssnscscl¥
000049 00008500 0CO0VOF1 000016CO 00002129 0000461E 00074248 00040000 000002C0 *eeeeeoolececccscecscessccscscsse¥
000060 0004000C 000003366 00040000 0000030A 00000009 0000CA68 00040000 00000226 *eeeeseesccsscscsscsossesccsconseX
0563820 05C058ND0 CO6658F0 COLANSEF 58F0CO1A OTFF9999 99999999 200638B8 00063890 *eeeseeeDeceeelecccccccnccncccace¥
063840 00000000 00000000 000638EC 6F06382C 00063888 00000050 0006ET7F8 O006FS00 *eeeeesoosssssssnssossecscssXBoaV ¥
063860 0006E800 000KE770 00000048 00004F20 0006E430 0006ET78 00000000 OOO0HETBO *eeYeeeXesessoseooosolUcseoXasonoooXa¥
063880 0006ETF8 6F063822 00063840 954K695FF 05C01766 00004110 S0ECDOOC 05A0D204 *.eXBooeseses ssesscscscccsscscesKoe¥*
0638A0 AOLOAOLlS5 58DDG0O04 Q8ECDOOC OTFEC2D3 C1D5D2E3 CBCH5NICS 90ECDOOC O5C00700 *seseoccessoeee BLANKTHERE e caoeas¥®
0638C0 41FQ0CO2E 50FD00D8 50NFJ004 47000000 41DOCC2E SBFOCO2A O0SEF1777 58ND0004 *e0eesececocccccccooseDocessncnsc¥
0638F0 98ECDOOC O7FEO0D0 00063950 00000000 00063840 00063974 6F0638DA 00063950 *eeeeeasecccscscccsccce ossssccnoscccc¥®
063900 000060050 O00KETF8 0006E800 0006EB0OO 0006ET7T70 00000048 00004F20 O006FE430 *eeessoXBeaYoeoYeooXooosoosonoale¥
063920 0006ET778 00000000 OOQO6ETBO OOOGETFS8 6F0638BE 92009561 E3CBLIE2 40DIDO6EL ¥eeXeeeooosXeeoXBroeoesso THIS ROUX
063940 E3C9D5C5 C4D6CSE2 40DS5D6F3 CBCINSCT 90ECNDOOC 05C0N058F0 CO6AS50FD 000850DF *TINEDUES NOTHINGeeeesoeOceovenns¥
063960 000418DF 17880700 58ND0004 98ECNO0C O7FEOQO00 00000000 O000638EC 00000000 *eeeeecveccccscescescnnsscscscsssocsk
063980 00000000 00000000 00000000 00000000 00000000 ©000N000 00000000 00000000 *eeeseeesscescsscsscccssccscnssnsec¥
0639A0 00000000 00000000 00000000 00000000 00000000 000CO0000 0000000G 00250000 *eesseseesscsscossccccssscsscsesnsoas¥
0639C0 00063974 4040404C 90ECDOOC 05CJ04F0 07004110 CO100511 O+063A6C TFFFOAOE *.se. eeesseelescsesccscccnccs¥k

N63F80 00000000 00000000 00000000 00204000 94000250 00790000 00008000 OUDAOO00 *eesessessssses ssossescsscesssccX
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RRRRRRRRRRR
RRRRRRRRRRRR
RR RR
RR RR
RR RR
RRRRRRRRRRRR
RRRRRRRRRRR
RR RR

RR RR

RR RR
RR RR
RR RR

EEEEEEEEEEEE
EEEEEEEEEEEE
EE

EE

EE

EEEEEEEE
EEEEEEEE

EE

EE

EE
EEEEEEEEEEEE
EEEEEEEEEEEE

LLLLLLLLLLEL
LLLLLLLLLLLL

9999999999
999999999999

999999999999
999999999999

99 99
999999999999
9999999999

TITTTITITTITTT
TTTITTTITTITTT

AAAAAAAAAA
AAAAAAAAAAAA
AA AA
AA AA -
AA AA
AAAAAAAAAAAA
AAAAAAAAAAAA
AA AA
AA AA
AA AA
AA AA
AA AA

11

111

1111

11

11

11

11

11

11

11
1111111111
1111111111
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{174

Lac
001000

001000
001002
001002
001004
001008
00100C
001010
001012
001018
00101A
00101C
001064
001070
001000
001078
00107C

OBJECT CODE ADDR 1

0580

1777

4A70 BOTA

41D0 BOlA

58F0 BO76

O5EF

D203 B062 BO6E 01064
0000

0000
0000000000000000

D6D5C540

00000000
0001

ADDR?2

0107C
0101C
01078

01070

STMT

O WVONOWNDWNM

-

SOURCE STATEMENT

PROG1

SAVE1
NUMSEQ
FIGONE

START
ENTRY
BALR
USING
XR

AH

LA

L
BALR
MvC
DC

DC
DS
DC
END

X*1000" PROG1
NUMSEQ

11,0

*y11

Ty7

7y=H'1'

13,SAVEL
15,=V{PROG2)
14415

NUMSEQ(4), FIGONE
H'O*

18F*'0"

3F

C'ONE
PROG1
=V(PROG2)
=He]

FO1FEB69

REL BUG1

PAGE 1
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®

Lcc
001000

001000
001004
001006
001006
CO100A
00100E
001012
001014
001016
00101A
00101E
001022
001026
00102A
00102C
001030
001034
001036
001038
001080
001084
001088

8 001090

OBJECT CODE

90EC
0580

41FO0
50FD
50DF
18DF
1788
4A80
5830
5840
5043
58F0
05FE
58DD
98EC
O7FE
00600

0000000000000000

DoocC

B032
0008
0004

BO8A
BO7A
BOTE
0004
B082

0004
DooC

00000000
E3E6D640
00000000

0002

ADDR 2

0000C

01038
00008
00004

01090
01080
01084
00004
01088

00004
0000C

20
21
22
23
24
25

SOURCE STATEMENT

PROG2

SAVE2
ADDSEQ
FIGTWO
NEXT

START

X*1000°"

EXTRN NUMSEQ, PROG3

STM
BALR
LSING
LA

ST

DC
DC
DC
bC
END

14,12,12(13)
11,0

*y11

154 SAVE2
15,8(13)
13,4(15)
13,15

8,8

8,=H'2"

3, ADDSEQ

4, FIGTWO

44 4(03)

15, NEXT
15,14
13,4(13)
14412,12(13)
14

18F'0"
A(NUMSEQ)
C'ThOo '
A(PROG3)

=H' 21

PROG2

FO1FEB69

REL BUG1

PAGE 1§

3/718/7¢C




02

Lcc
001000

001000
001004
001006
001006
CO0100A
00100E
001012
001014
001016
00101A
00101E
001022
001026
00102A
00102E
001030
001078
00107C

001080

0BJECT CODE

90EC DOOC
05C0

41F0 CO2A
50FD 0008
50DF 0004
18DF

1799

4A90 CO7A
5850 C0O72
5860 CO76
5065 0000
580D 0004
98EC DOOC
O7TFE
0000000000000000
00000008
C6D6E4DS

0003

ADDR1 ADDR2

0000C

01030
00008
00004

01080
01078
0107C
00000
00004
0000C

SOURCE STATEMENT

PROG3

SAVE3
SE QADD
FIGFOR

START X*1000"
EXTRN NUMSEQ
STM 14412,412(13)

BALR 12,0
LSING *,12
LA 15,SAVE3

ST 15,8(13)
ST 13,4(15)

LR 13,15
XR 9,9
AH 9,=H'3"
L 5, SEQADD
L 64 FIGFOR
ST 6,0(5)
L 13,4(13)
LM 14412,12(13)
BR 14
bC 18F'0"
DC A(NUMSEQ+8)
DC C*' FOUR!
END
=H'3!

PROG3

PAGE 1
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REL BUG1




s0C

F44-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,MAP,NCAL,LET

VARTABLE OPTIONS USED - SIZE=(45056,6144)

TEW0000 ENTRY UTILITY
VCDULE MAP
CONTROL SECTION ENTRY
NAME ORIGIN LENGTH NAME LCCATION NAME LOCAT ION NAME
PROGIL 00 TE
NUMSEQ 64
PROG2 80 92
PROG3 118 82
UTILITY 1A0 5A0
PRINT 202 PCHKRETN 45E
ENTRY ADDRESS 1A0
TCTAL LENGTH 740
*#%¥%GO DOES NOT EXIST BUT HAS BEEN ADDED TC DATA SET

DEFAULT OPTION(S) USED

LOCATION

NAME

LOCATION



902

F.P. REGS. 00.00000C 00CCOOOC €0.00CCO0 00000000 00.000000 00000000 00.000000 00000000

REGS 0-7 00000050 O0O006ETF8 0006EB00 00063884 E3E6D640 00000048 00004F20 00000001

REGS 8-15 00000002 00000000 0006E7BQO 6F0638A6 60063A22 000638D8 6F063832 6F0628CC

000000 00000000 0000019C FOFOF1C9 50071D90 00063820 00002A18 01040080 8003AFFE *ecoeeeee00llcecececccacccscnoscasck
000020 0004000A 7000240C FF150001 6F06383A 0000FFO0 00000000 FE040231 800011D6 *eeeoseeeocssscccceccsccsccccassessl¥
000040 3004CA08 0C000000 40001670 00002120 29A2TECO 00074200 00040000 000002C0O0 *eeeeoees cscesccccscscccsscsacccse¥
000060 00040000 00000366 00C4C000 0000030A 00000000 0000CA68 00040000 00000226 *eeeoeecocsscssncsccscssccscccccss¥
063820 05B01777 4A70BO7A 41DOBOl1A 58F0BQ76 05EFD203 BO62BO6E 00000000 00000000 *eeeosoecceoceclececkKesosooooannseo¥
063840 00000000 000638D8 6F063832 0C0638A0 00000050 OOO6ETF8 0006E800 0006EB00 *eeeeeeeQececccccccccceXBeaYaooVo¥
063860 0006E770 00000048 00004F20 0GCO00O0L 0006E778 00000000 OO06E7BO 6F063822 *eeXoeooosoososccoaossXoooosoaXooooa¥
063880 60063A22 410000B0 E3E6D640 OAOQADT70B D6D5C540 58909536 000638A0 000195FF *ceeeeeeeTWO ¢ePeONE cececoccosnese®
0638A0 90ECDOOC 05B041F0 B03250FD 00C850DF 000418DF 17884A80 BOB8A5830 BO7TA5840 *eeeeceeelDecoscncccnccoccccccsnocse ¥
0638C0 BO7TE5043 000458F0 B08205FE 58DD0004 98ECDOOC O7TFEOO00O0 00000000 0006383C *.seeeeeDececccccoccscsccccscsocnsei
0638E0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 *eeeoscesscescccsscscsoccsccscsss¥
063900 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 *eeeeeeecsccsccsccsscsoccosscncsssc¥
063920 00063884 E3E6D64C 00063938 0€1C0610 000244B0 951441B0 90ECDLOOC 05C041F0 *.eeoeTWO cceeccoccccccccccccnsesl¥
063940 CO02A50FD 000850DF 000418DF 17994A90 CO7A5850 C0725860 COT765065 000058DD *eoeocecoosecssccescccsccscsccsasceeX
063960 000498EC DOOCO7FE 00000000 00000000 00000000 00000000 00000000 00000000 *cseesceccecocsccccsoscconcscccoccsscssX
063980 00000000 0000000C 0C000000 00000000 00000000 00000000 00000000 00000000 *eeeoecocscsceseccscccacacscnscsss¥
0639A0 00000000 00000000 00000000 0C000000 0006388C C6D6E4D9 0003FFOO0 40404040 *eeeeeseossesececceeceFOURCesw *
0639C0 S0ECDOOC 05C004F0 07004110 CCl100511 OF063A64 TFFFOAOE 58B00010 9110B074 *eeeeceeOeccccccccccocccccccocosc¥
063F40 00040000 0000030A 00000000 0000CA68 00040000 00000226 000639C0O 00063F40 *ceoeosessscscscsccsccsccsscssoncae ¥
063F60 00000000 0000A078 01460C4D 00000001 00000000 00000000 00000000 00000000 *eeeoosoococscocscsccsccscccscscnsses¥
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LacC

001000

001000
001002
001002
001006
00100A
001010
001016
o0o101C
001022
001028
00102E
001034
001034
00103A
001040
001046
00104C
001052
001058
00105E
001064
001068
00106A
00106C
00106E
00106F
001073
001078
001080
001088
001090
001058
00109C
0010AO0
0010A4
0010A8
0010AC
0010AE
001082
001084
001088
00108C
0010CO
001108
001108
00110E
001114
00111A
00111A
001120
001126
001128

OBJECT CODE

05A0

4TF0

A00O8

40404040

F871
FC71
D203
F871
FCT71
FD70
D207

F876
D207
FCT71
FD71
F875
D203
D203
FA33
4TFO
025C
014C
010C
2C

A076
AO076
AOSE
AQ76
AQ76
AQ76
AOSE

A086
A076
AQ76
AQ76
AOT7E
AO9A
A096
A096
AOA2

0100000C

0000000000

AQ66
AQ66
AQ7A
A066
AQ6A
A06C
AO076

AO76
A086
A068
AO6A
AOQT6
A082
A09A
AQ9E

ADDR 1

01078
01078
C10AQ
01078
01078
01078
C1090

01088
01078
01078
01078
01080
0109C
01098
01098

0000000000000000
0000000000000000
0000€00000000000
0000000000000000
00000000
00000000
00000000

58D0
58F0
05EF
4TF0
0000

AOB6
A0B2

A106

00000000
000010CO
00000000
0000000000000000

D203
FCF3
FBFB

D20B
DEOB
0000

A132
A126
A126

A1l5E
Al5E

AQ96
AQ6D
A136

Al42
Al131

01134
01128
01128

01160
01160

0000000000000000

ADDR2

0100A

01068
01068
0107C
01068
0106C
0106E
01078

01078
01088
01 06A
0106C
01078
01084
0109C
010A0
010A4

01088
01084

01108

01098
0106F
01138

01144
01133

SOURCE STATEMENT

BUGGSY

BEGIN

TRI

LNGH
HITE
TEN

HALF
ZR0O5

WRKA
WRKB
BHCLD
HOLDBAS
TOTAR
ARTRI
SQARA
ExT1

NEXT
ouT

REGSAV
SUMMARY

PRNT

FINTOT

START

ENTRY
EXTRN
BALR
USING
B

DnC
AP
MP
MVC
AP
¥p

X'1000°" PROG1
HOLCBAS, ARACIR
BUGCIR
10,0
*, 10
BEGIN
cr [
WRKA(8), LNGH
WRKA(8), LNGH
SQARA, WRKA+4
WRKA(8) 3 LNGH
WRKA(8),TEN
WRKA(8) ,HALF
HOLCBAS , WRKA
*

BHOLD,WRKA(T)
WRKA, BHOLC
WRKA(8),HITE
WRKA(8),TEN
WRKB(8) sWRKA(6)
ARTRI , WRKB+4
TCTAR, ARTRI
TOTAR,SQARA
EXT1 GO ARCUND CONSTANTS
pr25¢

PT14!

pr10*

pr2¢

P'100000°*

D*O"*
pro’
ANV
DANOR
Fro!
Fro"
F1O
13, 0UT
15, NEXT
14,15
SUMMARY

A(BUGCIR)
A(REGSAV)

9D'0"
*

FINTOT+12(4),TOTAR
FINTOT(16),ZR05
FINTGT(16),ARACIR(12)

*

WRKE(12) 4 PTRN
WRKE(12),FINTCT+11

H100" GET A DUMP

2D'0!

FO1FEB6S

REL BUG2

PAGE 1

3/18/70

€0000100
€C€000200
00000300
00000400
CC000500
00000600
00000700
00000800
C0000900
00001000
00001100
00001200
c0001300
00001400
€0001500
€0001600
00001700
€0001800
00001900
00002000
00002100
00002200
00002300
00002400
00002500
00002600
00002700
cacoz2800
00002900

00003000
00003100
00603200
00003300
00003400
00003500
€0003600
00003700
00003800
00003900
€C004000

00004100
00004200

00004300
00004400
00004500
00CC4600
00004700
00004800
00004900
€0005000
00005100
00005200




602

PAGE 2
LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO1FEB69 3/18/70
001138 0000000000000000 53 ARAC{R DC 3Ft0! 00005300
001144 40206B2020204B20 54 PTRN DC X*40206B2020204B2020202020°" 00005400
001150 40404040 ’ 55 DC 4C* ! 00005500
001154 D9CS5E2E4D3E340CS 56 DC C'RESULT IS ! 00005600
00115E 0000
001160 0000000000000000 57 WRKE DC 3F'0" 00005700
001000 5¢ END BUGGSY €cCcc05800




oLz

PAGE 1

LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOLFEB69 3/18/70
001000 1 BUGCIR START X'1000°* PROG2 REL BUG3 00000100
2 EXTRN HOLCBAS,ARACIR €Ccco00200
001000 90EC DOOC 0000C 3 STM 14,12,12(13) €0000300
001004 4 USING *,11 00000400
001004 058B0 5 BALR 11,0 00000500
001006 41F0 BOA4 010A8 6 LA 15,SAVE2 C0000600
00100A S50FD 0008 00008 7 ST 15,8(13) 000007CO
00100E SODF 0004 00004 8 ST 13,4(15) €CC00800
001012 18FD 9 LR 15,13 00000900
001014 5850 B068 0106C 1C L 54ACBASE 00001000
001018 5865 0000 00000 11 L 6,0(5) GET 1/2 BASE FROM BUGGSY 00001100
00101C 5875 0004 00004 12 L 7,4(5) 00001200
001020 5060 B06C 01070 13 ST 64 BHOLD 00001300
001024 5070 BO70 01074 14 ST 7,BHOLD+4 00001400
001028 F876 BO74 BO6C 01078 01070 15 ZAP WRKA, BHOLC(7) ' 00001500
00102E FC71 BO74 BO71 01078 01075 16 MpP WRKA, BHOLD+5(2) 00001600
001034 F8B7 BO7C BO74 01080 01078 17 ZAP WRKC(12),WRKA 00001700
00103A FCB2 BO7C BOEC 01080 010FO 18 MP WRKC(12),PY €C001800
001040 FDB1 BO7C BOEF 01080 010F3 19 DP WRKC(12),TEN 00001900
001046 F8B9 B0O88 BO7C 0108C 01080 20 ZAP WRKD(12),WRKC(10) €0002000
00104C D20B B094 B088 01098 0108C 21 MVC CIRAR(12),WRKD 00002100
001052 5880 BO64 01068 22 L 8, ADCARA €0002200
001056 D20B 8000 B094 00000 01098 23 MvC 0(12,8),CIRAR 00002400
00105C 58DD 0004 00004 24 L 13,4(13) 00002500
001060 98EC DOOC 0000C 25 LM 14412,12(13) 00002600
001064 OTFE 26 BR 14 00002700
001066 0000
001068 00000000 27 ADCARA DC A(ARACIR) 00002800
00106C 00000000 28 ADBASE DC A(HCLDBAS) 00002900
001070 0000000000000000 29 BHOLD DC D*o* €g003000
001078 000000C000000000 30 WRKA DC Do 00003100
001080 0000000000000000 31 WRKC DC 3F'0! €0003200
00108C 0000000000000000 32 WRKD DC 3F'0! 00003300
001098 0000000000000000 33 CIRAR DC 3F'0" 00003400
0010A4 00000000
0010A8 0000000000000000 34 SAVE2 DC 9D*'0" CCCC3500
0010F0 31416C 35 PY DC P'31416" 00003600
0010F3 010C 36 TEN DC P*10" 0C0037CO

37 END 00003800




F44—LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,MAP,NCAL,LET

VARTABLE OPTIONS USED — SIZE=(45056,6144)

IEW0000 ENTRY UTILITY

CONTROL SECTION

NAME ORIGIN LENGTH

BUGGSY 00 16C

BUGCIR 170 F5
UTILITY 268 5A0
ENTRY ADDRESS 268
TOTAL LENGTH 808

MCDULE MAP
ENTRY
NAME LCCATICN NAME LCCAT ION NAME
HOLDBAS 90 ARACIR 138
PRINT 2CA PCHKRETN 526

*%¥%%G0 DOES NOT EXIST BUT HAS BEEN ADDED TO DATA SET

Lz

DEFAULT OPTION(S) USED

LOCATION

NAME

LOCATION



zie

F.P. REGS. 00.00C000C GCCO0C0000 €0.,00C000 00000000 00.000000 00000000 00.000000 00000000

REGS C-7 00000050 OOQ6GETF8 0CO6FE80C 0006ER00 0006KET770 00000048 00004F20 0006E430

REGS 8-15 0006E778 00000000 6F063822 6F063996 60063 A22 000638E0 6F0638CE 00063A3A

000000 00000000 0000019C FOFOF1C9 5CO71D90 00063820 00002A18 01040080 BO003AFFE *ceeoeeee00lleeeeaccacecceconancae¥
000020 0004000A 7000240C FF150006 AF0639A2 CO0OFFO0 00000000 FF040132 20001106 *eeeeeoooossoscscsceacsssccscncsasasel¥
000040 000085D0 OCOOO0OF1 00001670 00002120 2ETHDBCO 00074200 00040000 000002C0O0 *seeeoeolececcoccscscscosonsanned¥
000060 00040000 00000366 0004C000 CCO0030A CCO00D2000 0000CA&E8 00040000 00000226 *eeeeesescscsocsssccscscascscscsnss¥
063820 05A047F0 A00B4040 4040F871 AQT6A0Q66 FCT1A076 A066D203 AQ9EAOTA F871A076 *...0.. BeoseoooonaeKeaaaaBaaok
063840 AO66FCT1 AO7T6A06A FDT0A076 AC6CD207 ACBEAQT76 F8THA086 AOT6D20T7 AOTEADBE *eeeososeosssoeKeoooeBorooaKaooaao¥k
063860 FC71A076 AO06A8FDT1 AO76AC6A FE75AC07E AO0T76D203 AD9AA082 D203A096 AOGAFA33 *,..ce0c0c0e0e0BerseekececeKooaneaok
063880 AO96A09E 47FOAOA2 025C014C 010C2CO01 00000CCO 00000C00 00000000 175C000C *eeeeeOecoccoeccscccscccncancnaces¥
0638A0 00000000 0000175C 00000000 C200125C 00000000 00125CO0C 0000800C 0000175C *eeeoeoscseossccscsccscscccccoscnsnss¥
0638C0 0000625C 58D0A0B6 58F0AOB2 OS5EF4TFO A1060000 00063990 000638E0 00000000 *eeeeeesseleeceelcceccnnccncacasd¥
0638E0 00000G00 00000000 O00063A3A 6F0638CE 00063990 00000050 O0006ETF8 O006ERO0 *eeseoosoeessccocsosceascscseaXBaoYo¥k
063900 0006E800 0006E7T70 00000048 0CCC4F20 0006F430 0006ETT78 00000000 6F063822 *eeYeeoeXeoeoooosososelUosaeXeooonooao¥
063920 0006ETF8 60063A22 D203A132 AO96FCF3 A126A06D FBFBA126 A136D208 A15EA142 *.eeXBeeeoeKeeooseo3oeooooeaoeKaaaasok
063940 DEOBALSE A1310000 00000000 00000000 00002000 00000000 00000000 00000000 *eeeecesessescccsccsccscccsscsccasnsX
063960 00000000 402C6B20 20204R20 20202020 40404040 DOCS5E2E4 D3E340C9 E2400000 *eeee cosececccce RESULT IS ..*
062980 00000000 0000000C 00000000 0006853C SO0ECDOOC 05B041F0 BOA4S0FD O00850DF *eeeseocosescoccccsocsceeslececccnce¥
0639A0 000418FD 5850BC68 58650000 58750004 5060B06C S5070B070 F876B074 BOG6CFCT]l *eueeeoesosccosscccscscaceaBacacncack
0639C0 BO7T4B0O71 F8BT7BO7C BO74FCB2 BOTCBOEC FDB1B0O7C BOEFF8B9 BO88BO7TC D20BB094 *eeeeBessesssccsccosccaBacaoaKaoo¥k
0639E0 B08858280 B064ND20B 80008094 =8DN0004 Q8FECDOOC OTFEQOCO 00063958 000638B0O0 *.eeoeeeKeoeeseoesoosencoscosscncsnes¥
063A00 00000000 00000000 00000000 0C000000 00000000 00000000 00000000 00000000 *eeeeecscsceocscssccacscssccscscsssc¥
063A20 00000000 00000000 00000000 00000000 00000000 00000000 00000000 NO0000000 *eeeocecoscsoascssosseccsscsscnsncsecs
063A40 00000000 00000000 00000000 CGQC00000 00000000 00000000 00000000 00000000 *eeeeeeesecconcsccsasosscscoscscnscse¥
063A60 00000000 00000000 00000000 0C00000QO0 00000000 00000000 00000000 00000000 *eeeeeececscseccsccsscncsnscsansesck
063 A80 31416C01 0C0O8000A 90ECDOOC (CS5CO004FO 07004110 CO100511 OF063B2C TFFFOAOE *eeeeecescocscceeslccccccccoconncsed¥
064020 00063A88 00064008 00000000 000Q9FBO 0146C04F 00000001 00000000 00000000 *eeeeee ceseccccscccccsccccsccsaseeX
064040 00000000 00000000 00CO0000 00004000 9400025D 00790000 00CO0B8000 OO00AOOO0 *eeeeeocssocescs sscsscccscscsccss¥
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