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COMPUTER SCIENCE 2 INP9 SYSTEM * OPERATION OF COMPILER
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In the Object-code file produced by the Compiler, each instruction, pseudo-
instruction, load-value or loader directive is represented by a single-symbol '
code together with an optional number (signed or unsigned). For memory-
referencing instructions the number is a symbolic address (tag) for which the
loader substitutes a genuine machine address. The numbers are in a special
hexadecimal form utilising the 'digits' 0,7,.0e,95153:<3=4D>y7. The codes
are chosen from the other symbols of the standard character set,

code mnemonic type . meaning
A DAC +tag deposit ac any of these codes may be
B JMS +tag jump to subroutine converted by the loader to
C DZM +tag deposit zero the corresponding indirect
D LAC +tag load ac . code if the associated tag
E XOR +tag exclusive or is defined to be indirect
F ADD +tag add (1s comp.) '
G TAD +tag add (2s comp.)
H XCcT +tag execute
I ISZ +tag inc. & skip zero
J AND +tag and ’
K SAD +tag skip ac different
L JMP +tag jump P
(M EAE group extended arith. group} for the group instructions,
N 107 grouyp input/output group the accompanying number gives
0 OPR group operate group the low-order 14 bits
P DSA +tag address (no op=-code)
Q DAC* +tag deposit ac indirect
- R JMS* +tag jump to subroutine indirect
S: DZM* +tag deposit zero indirect o~
T LAC* +tag load ac indirect
U XOR* +tag exclusive or indirect _
v ADD* +tag add (1s comp.) indirect )
1% TAD* +tag add (2s comp.) indirect
X XCT* +tag execute indirect
Y ISz +tag ine, & skip zero indirect
Z AND* +tag and indirect
L SAD* +tag skip ac different indirect
~ JMP* +tag Junp indirect
] DAD +tag deposit address (always direct DAC)
o LAD +tag load address -- converted by the loader either to
' LAC (AD-OF-TAG ~~ tag direct, or to
i LAC AD-OF-TAG -- tag indirect,
# LIT +const constant (no op=-code)
§ LAC (  +const load ac constant these pseudo-instructions,
% XOR (  +const exclusive or constant in which the operand is a
& ADD (  +const add (1s comp.) constant [constant, are converted to
3 TAD (  +const add (2s comp.) constant |the coryxesponding memory-
* AND ( +const and constant eferencing instructions with
+ SAD (  +const skip ac different constant] @an address set by the
. oader to access the constant

T -

( $BEGIN directive start of block
) BEND: directive end of block
/ $swop directive swop between instruction and data sections

$DEFINE directive+tag define associated tag to have the value (address)
of the load pointer (indirect if tag negative)
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1 %BEGIN
2  9%INTEGER 8,T,U,SHAX, IMAX .
3 %IN’IEGERAR‘{AY A(33 3232), MAP,CUTPUT(1:12))
4  YINTEGERMAP DELTA(%INTEGER STATE, INPUT)
5 JRESULT = ADDR(A(STATE<<5+INPUT))
6  %END
7  %RUUTINE READ TABLE
3  %INTEGER I
9  9YROUTINE READ ROW(%INTSGER R)
1c  INTEGER J
11 SKIP SYMBUL %WHILE NEXT SYMBGL = NL %0R NEXT SYMBCL = ~ 7
12 READ SYMBOL(UUTPUT(R))
13 %CYCLE J = 1,1,IMAX
14 READ(DELTA(R,J))
15 GREPEAT
16  %END
B & A 9CYCLE 1 = 1,1,SMAX
i3 MAP(I) = I  READ ROW(I)
19 TREPEAT
21
22 READ( SMAX); READ(IMAX); READ TABLE
23
24  SINTEGERFN BQUIV(%INTEGER M,N)
25  %INTEGER P
26 FRESULT = 1 %IF M = N
27 JRESULT = . %IF GUTPUT(M) # CUTPUT(N)
23 ZIF M > N %THEN %START
29 P=i M=N ©Na=P |INTERCHANGE
30 GPINISH
31 GRESULT = . PIF M < S %R (M=5 %AND N<T)
32 MAP(N) = -
33 %CYCLE P = 1,1,IMAX /
34 FRESULT = o BIF EOUIV(iMAP(DELTA(h P)) 1, IMAP(DELTA(N,P))L) =
35 FREPEAT
36 FRESULT = 1
37 %END
33
39 9CYCLE S = 1,1,8MAX~1
40 qIF MAP(S) = S %THEN %START
41 %CYCLE T = S+1,1,S8MAX
42 %IF MAP(T) = T %THEN %START
43 %IF BOUIV(S,T) # 5 %IHEN %START
44 %CYCLE U = T,1,SMAX .
45 . MAP(U) = MAP( IMAP(U)!)
46 ' GREPEAT
47 YFINISH ZELSE %START
3 . CYCLE U = 7,1,5MAX
> MAP(U) = U ¢IF MAP(U) < § *
5C REPEAT
51 %FINISH
52 %FINISH :
53 IREPEAT T
54 %FINISH
55 YREPEAT
56 NEVLINES(2); %PRINTTEXT ~ STATE MAP'; NEWLINE
57 %CYCLE U = 1,1,8MAX
58 VRITE(U,3); WRITE(MAP(U),€); NEVLINE
59 REPEAT

672  ZENDUFPRUGRAM
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$BEGIN
LAC (33; DAC GV1 LAC (3232; JMS ADEC DAC A
IAC ¢1 ©DAC GVl 1LAC (10,5 JHMS ADEC- DAC MAP
IAC GV2 JMS ADEC: LAC CUTPUT
GBEGIN
LAC STATE KCL RCL RCL; RCL RCL TAD INPUT
JuS AREF; LAC A JMS ADDR JMP* CELTA
SSWUP
INPUT ; STATE
DELTA
DAC INPUT 1LAC* NP DAC STATE
$5VOP
$END
$BEGIN
$BEGIN
Pil JUIS NEXTSY SAD NL; JMP PL2 JMS NEUATSY SAD(32 SKXp JMP PL3
PL2 JMS SXIPSY JMP PL1
PL3 LAC R JMS AREF; LAC GUTPUT; JMS READSY
1AC IMAX DAC PV1 DZM J
PL4 LAC J, SAD PV1 JMP PL5 TAD (1; DAC J
LAC R JMS NEST; LAC J JM3 DELTA JiiS READ
JMP PL4&
PL5 JHP* READRU
$SVILP
PVL J R
READRO
DAC R
SSVUP
$END
LAC SMAX; DAC PV2 DZIM I ;
PLE IAC I SAD PV2 JHMP PL7; TAD (1 DAC I
JUS AREF: LiAC MAP LAC I  DAC* GV3; LAC I: JMS READRG
f JMP PLS
PL7 JMP* READTA
GSYOP
pPV2;1
READTA
)]
SEND
LAC (SMAX; JMS READ; LAC (IMAX JHMS READ JMS READTA
. .
L] AN
1AC SMAX; DAC PV3; DZM U :
PL2S LAC U: SAD PV3. JMP PL3G; TAD (1 DAC U
JMS NEST LAC (3; JMS WRITE- IAC U JMS AREF; LAC MAP
LAC* GV3: JHMS NEST; LAC (6; JMS WRILE e
JMS NEVLIN
JMP PL29
PL3C CAL
BEVOP

%;PV7;PV6 PV5:PV4;UUTPUT MAP:A IMAX SMAX U T 8

SSYLP
$END
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6 INPUT STATE
DELTA
DAC INPUT LAC* NP DAC STATE
5 LAC STATE; RCL RCL; RCL RCL; RCL; TAD INPUT
JMS AREF; LAC A JMS ADDR; JMP* DELTA

16 PV1;J:R
READRG
DAC R :
11 PL1 JMS NEXTSY SAD NL; JMP PL2 JMS NEXTSY SAD(32; SKP; JMP PL3
PL2 JMS SKIPSY JMP PL1 '
12 PL3 LAC R, JMS AREF LAC GUTPUT; JMS READSY

13 , LAC IMAX DAC PVl DZM J
PL4 LAC J; SAD PV1 JMP PL5:; TAD (1: DAC J
14 LAC R; JMS NEST; LAC J; JMS DELTA: JMS READ
15 JMP P14
16 PL5 JMP+ READRC
20 PV2:1
READTA
17 LAC SMAX; DAC PV2; DzZM I
PL6 LAC I SAD PVZ JMP PL7; TAD (1 DAC I
18 JiS AREF: LAC MAP; LAC I- DAC* GV3 LAC I; JMS READRO
19 JMP PL6

25 PL7 JMP* READTA

62 PV8;PV7;PV6 PV5;PV4 UUTPUT;MAP A;IMAX SMAX;U;T;S
3 LAC (33; DAC GV1; LAC (3232: JMS ADEC DAC A

LAC (1 IAC GV1; LAC (1¢2; JUS ADEC; DAC MAP ;
LAC GV2; JMS ADEC DAC OUTEUT

22 _ LAC (SMAX JMS READ; LAC (IMAX; JMS READ; JUS READTA

57 LAC SMAX; DAC PV8: DZM U

PL2¢ LAC U SAD PV8 JMP PL30G; TAD (1 DAC U

53 JUS NEST LAC (3: JMS WRITE; LAC U JMS AREF; LAC MAP
LAC* GV3; JMS NEST LAC (6; JMS WRITE

, JMS NEVLIN

59 JMP PL29

60 PL3¢ CAL

T - o
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