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It is required to construct compilers easily and effectively on some machine, and many

efforts have been made for it.

As one method for it, we have constituted the compiler describing language COL which

is suitable to write the compiling processes.

The compiler, which is described in the forms of the SYNTAX TABLE and M-routines,

divides the source program into some Incremental Units (IU) which are able to be compil-

ed independently of other parts of the program, constructs M-structure denoting the syn-

tactic structure of IU and generates three-address pseudo codes depending on several infor-

mations in the M-structure.

In this paper, the COL is described informally and two simple examples are given, but

any experimental results are not given.
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Compiler @ syntax analysis OEfiZoVTid,
o BEE - ERALE 7700 5 B RIEBIC Wio s T
%. COL v#h it Compiler Ti¥, & 5iZ syntax
analysis D#5F, RSO3 L OFERIZL - T
2 VAL VBB YDREACHED B LR RBD TV
ANFERBLR T 5, '

FREBMEYHET 20 7o o ThLA Com-
piler Compiler ~D7 7 v —FD—Fi (H5 %
firmware® r\uvihhd §O~NOBT) LT, B
OB A DR SKRETHS.

2. Compiler O

COL Titik Xht- Compilerit, POL c&p it
Source Program #, Parsing phase is X" Trans-
lating phase % if L T Object Program =& #7 7%
(Fig. D.

Parsing phase (%

(i) Source Program #*#i%, input symbol %
A\ i3 string of symbols A #&7I - HISET 5.

(ii) HFzHIT Source Program DI PRD
BEYHD, ToMEY T M-structure X
ULisdih, ko> parsing B ERRIET 5.

(i) ARDOFATAGERI T b B ¢, Tra-
nslating phase iZ52%. Ticbbh,
gram O—EFCB\ T, FTOIRDOHEEMNSELITIR
FEXh, FhiiiFT Object Program \ZEF#TE S

Source Pro-
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Fig. 1 COL System and Compiling process

M4y (Fh# Incremental Unit L0 IU LEET)
ndbiuE, ToHso parsing XX 2ZAHT,
syntax analysis —W L, IU © v v &y 7 A
& FEHhT M-structure * - T, Translating
phase {Z5 0%,

M-structure (%, 1U O EMPTOY, Transla-
ting phase TH(AXEUE L —F VDKL, iden-
tifier DI LH & TR I TR D, expression D
#4557t Reverse Polish form THRE I N5,

IU {3 POL iZIG UT#MiCBE T &8 TE DD,
ALGOL # 7y % 54 & L1zfil (5. #&R)
TiY, one statement®, one declaration ¥ X Uf one
label #Z DML E LT 5.

%&iZ Translating phase (3, 4 % &h7- M-struc-
ture X EMHAETEALT, FESI I RO LE
r—F v (Zh#% Meaning Routine &\ > M-rou-
tine XBE9) KT 5. & M-routine (%, Fitho
E[f+F, identifier NP, WLELNGHMOLE - B2IE
fTie7eh s, Pseudo Code @ Object Program
YR TS, —> D M-routine DEFTHKD &,
M-structure OHIZIFE S hicik® M-routine 125

~7%. M-structure 1907 ~XTH M-routine 2 EfT
xhat, BfED IU 2%+ % Object Program ~
OBEBAET LizZ &izle s, Compiler D= v b=
— it Parsing phase (/2 2 1 C, Parsing % 1H[H
L, ko IU DOERKTZTRS.

—->0 POL i=x4+ % Compiler |}, Parsing ph-
ase % 2 v + v — 1% parsing algorithm &, Tra-
nslating phase (247X 115 M-routine & % COL T
B L T4 %2 5Hh 5. parsing algorithm (¥, POL &
YRy 7 ACESOTES I SYNTAX TABLE
24t 5. SYNTAX TABLE iZi%, Source Program
%%ty READ OPERATION =, IU & parsing %
# % T Translating phase 2 5 2% = & %7533 COM-
PILE OPERATION 7 &G Eh T b, —Jj M-
routine (¥, —#EDEH S hc BASIC STATEMENT
CXoTidiidhs,

COL PROCESSOR (1, &fio POL o Compiler
CRHLTHATH D, — oD LH—D
A It Th5. SYNTAX TABLE (iZ{5E
Xh% OPERATION 3s X1 M-routine & BASIC
STATEMENT 1 ##ti’c 4 O TH HH 5, COL PRO-
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3. Parsing Processor

3.1 SYNTAX TABLE

SYNTAX TABLE it, POL o> v % » 7 AZHk
>\~ TC, READ & TEST OPERATION & & AulXf
-+% ACTION OPERATION iz X » T Fig. 2 o X
SRS,

0 1 | 2 3

| LABEL |READ & TEST T.ACTION|F. ACTION
| OPERATION | ‘1

!
|
|

Fig. 2 format of SYNTAX TABLE

Parsing Processor (%, SYNTAX TABLE Z{5/
Xht:%ht o OPERATION iZ%¢ - T Source Pro-
gram &, WO T parsing &5,

(i) 1#o READ & TEST OPERATION #* {7
5.

(ii) TEST O#FREMN TH] &b, 2o T. AC-
TION iz#¢\, 4] 7c5, 3#o F. ACTION iz
5.

(iii) READ & TEST i3 TABLE ® E»BIHIZIT
7).

(iv) T. ko F. ACTION T, ko READ &
TEST #*i8E ¥ 5454, ¥ L0 TEST OPERATION
»33 % syntactic unit DR BERT LB TL, IR
F&hiz READ & TEST i 5205, %0,
READ & TEST it LABEL #3562 L3 C¥
5.

Parsing Processor i}, =->® pushdown storage
% ¥§>. pushdown storage I

[head] « [tail])
DHEER D, head ¥ ThEHh,
2N

IP: Source Program o, HEMANLH TS

symbol D74 RT.

OP: M-structure DDA E *7RT.

STP: SYNTAX TABLE o©%f7$o OPERATION
ofiEx T (Fig. 1 £8).

Program ¢ parsing 2437 ¢, IP, OP 21 %
hEZR DB 52 bh, STP 12 parsing
HTROBREMIE LR,

tail ~OfE#®O HL AR,

1P, OP, STP X

head % f U T last-

M FEE: COL 189

in-first-out iZf77c bt d. T7cbhH, head DIFRIL,
kd pushdown storage #i%{F+ % OPERATION
2o TRMIHh, EEIRS.
RESERVE : push down; (head) — (tail);
head DHZEY tail [TfFx 5.
RESTORE: (head) < (tail); pop up;
head DLROMEXEFEL, tail ¥—2iHET 5.
REWRITE: (head) « (tail);
head DL OfE#EHE T 5. tail (ZES L.
LOSE: pop up;
tail ¥—2oHET 5.
ERASE: delete tail
tail 455+ %, head (3F S,

3.2 READ & TEST OPERATION

Source Program # &, TONIR%Y AXD -
2, tkhd READ & TEST OPERATION #7E®H 5.

* : Source Program 5.5, one symbol # INPUT
register iZ AN 5.

I : Source Program D¢k symbol 73 identifier

WENXHND,

: Source Program ®@: > symbol #% number

PEIEREL.

“symbol ”: INPUT register iZ, J§E I ter-
minal symbol 7B AENENLE RS,

CALL (NAME): Source Program Dk unit
HEE X M- 4N syntactic unit TH BEME
PERFERD.

i.e., RESERVE (IP, OP, STP) *{77¢ » T,
NAME of5 3% STP 2+ y + 15,

(1) READ OPERATION

SYNTAX TABLE = READ OPERATION=* 23§
HENnDE, Source Program 7526 IP iZff » T one
symbol # INPUT register = An%. FOBf,
i= INPUT iz symbol 234 5T 50y, H BT,
¥itoio Source Program 7 5Hib iH+4%, READ
FLAG (RF) THIET 5.

RF » OFF /6, IP iz 1 hnx <,
gram /5 IP D53 {7 D one symbol % INPUT
ZARBD,

RF 7% ON # &, ¥72iZ Source Program i 5L
h i &¥, Bz RF % OFF iz4%,

(ii) IN TEST OPERATION

SYNTAX TABLE ¢, I 373 NMEESh5
L, Source Program Dk ofifEiz, ThFh iden-

head (3 & 57\,

z

Source Pro-



190 & #

tifier ¥ 72¢% number DHB 2 FH~ %, T OB R
XN % L identifier % 7-it number % FHEL T, IN
TABLE 28+ 5. FORMPEHEERANHNERL
LT, a-register iz Ah % (Fig. 3).

[ o |
| INF’l—-"

IN TABLE

e
Fig. 3 IN TABLE and a-register

Thebb,

I: ca = INP ONABEXLEET 2.

c identifier % {letter)>*[{letter)|{digit)]*! &
string & LT IN TABLE Z##+%. INP
BB ETEEIRZ.

o End Mark DA ;

o IDENTIFY (a);

K=0 #sbi¥, Fhikst
%5 chidiut, INP% aiZiiEX hicffiic
BLT, KoRExaiz52o7;
z ZiZ, INP {Z IN TABLE o next available loca-
tion #7;xL, IDENTIFY (p) i%, IN TABLE o p
ZHEELLDOEXBELT, 2orhiIzoFESEKIC
£y bL, AUbOpEITHE K:=0 &35,
N: onumber % ddigit), “-? BID “p” O
string & LC IN TABLE Zff1 5.

o type (real ¥7:i% integer) % WEFRT % ;

o o type (real=0, integer=1) & INP o
fli% a2 ZEfET 5.

o End Mark DA ;

o IDENTIFY (INP);

K=0 % &i¥, FHETT;
5 el hil, type & K ORBY ait
v b T5;

IN TABLE %/ & LT, source program HiT
identifier 35 X ¢% number ¥# TR LS5, AL
HEEBICERIND.

identifier (¥, DT source program D3I JRITS
-, f-stack ZAVC, BECEEHEUSENG
5, label (2iX program OFMMAREI NS,

—J, IN TABLE o number % %454t Com-

o1 +[ R EREOL HRLEEDT.
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piler ® output & LT, pseudo code :3icH 2 b
T, pseudo code ® machine code ~DEHIZ,
BEERCERINS.

3.3 T. & F. ACTION

SYNTAX TABLE o ACTION #§ T, KD
OPERATION Iz X » T parsing process O = v b =
— L% XU M-structure ORER*T705.

[M-routine NAME]:

OP iz 1% T, I§EShiz M-routine D%
fii% M-structure i AR 5.

[I1a: M-routine O&fi [I] & a-register DR
&% M-structure i AR5,

OP iz2mzxbhsd.

[N]a: M-routine 47 [N] & a-register DN
A% M-structure IZ AN %,

OP iz2mxzbh’b.

/ : COMPILE OPERATION, “$7t4>%, Parsing
phase #—B§1l; LT, Translating phase iZ
500, DS E TICHEMITE hic Source
Program ¢ M-structure iZ4f > T, Object
Program ~OF#x{Ticls, 5ET LcHITic
RE5.

— NAME: 5% X hiz- NAME # LABEL &>
READ & TEST OPERATION 25 2%.
—T.A: Zhit F. ACTION #icO& fHENDP 2

xh, siso T. ACTION 125 2%,

ON: READ FLAG # ON izt vy b T 5.

TR: CALL (NAME) CiFE Xhi &Rio syn-
tactic unit NER IO TIEI KD ELH
- T calling point {ZfR%.

i.e. LOSE (IP, OP); RESTORE (STP); %
fF7c - T, STP i=f¢t - T Parsing %+ %.

FR: CALL (NAME) —Ti5&E hic £#JiD syn-
tactic unit AFERTE AW DOT (A A%
# - T calling point iR 5.

i.e. RESTORE (IP, OP, STP); #*{T/c\>,
RF % OFF =z LT, STP iz T Parsing
T .

ER.: Error LN —FviZavbr—A%5DL,
BEINLABRTH LT > T, TOMECD
En*

Tzi:a;zaé-v:n; 7“VER_.7;AME” a\.\5%ﬁ‘<1’-‘5-:§'_1. psab ik Vg

—%v% M-routine tRALHRTELSD. ALTIX, TOHM
LERT S,
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é: (HIEE,LT NI, ko READ & TEST =
50%,
i.e. STP:=STP+1;
3.4 Example 1
{asst)=(iden) « {exp)
{exp)={prim>*[ +{prim}]
<prim)={iden) | (<exp))
hBHvvEy 2 A% b2 POL © SYNTAX TABLE
it Table 1 T& % Hh, source program ¢ parsing

Table 1 SYNTAX TABLE of Example 1

AS |1 | ma 1 FR
' seen | [Left] | ER.~TA
CALL (EXP) [Rightl./TR | ER, [z],~ T.A
EXP‘ CALL ®) ‘ | FR
Bl |s“+” n { : : —(;N,TR
{ CALL rP) i {Plus], ~ Elw ER. [Z),~ T.A
P ]1 l[l]aTR | ' '
we(” { | FR
cALL (EXP)| | ER.
T | ER. 1z~ T.A

xey
(X571 47 (label AS % %017) MO BMIND. =
&z,
xyz+—a+(b+c)+d
LT, AS 570 12 X » T identifier OBl A4
N, xyz BHEZR xhBE, T. ACTION if# - T
M-routine D4 [1] &, ZEE5 7 xyz 23 IN TABLE
RS hcRTIOFM (Fhk ns ET5) &% M-
structure {Z¥HAT S, WKIZ, one symbol FIAAT
delimiter “ <> OHBEEXFRD. “—” OFEZITHL
T M-routine O4iij [Left] # M-structure = A
%, #E\T syntactic unit {exp) DB % HET
%z, IP, OP, STP OBEMAEEL T, EXP D
T2 )25, FAkOTFH T parsing ZFEHF, (exp) »°
PDE+HCHEREI R, TR ORI - T, TfE
L7 STP. officE SV CHEITRC RS, +4 b
%, a+(b+c)+d % parse LT CALL (EXP) »\5¢
T L [Right] #% M-structure = A X h 3. M-
structure %
(1] ny [Left] [1] nq (11 7y (1] n¢
[Plus] [Plus] [I] n4 [Plus] [Right]

Lk, 2T ) -T2V br =T —B
Translating phase {Z 5 > X, M-structure T4 %

ik & COL 191

bt M-routines #4745, M-structure HD
M-routines 2T XTET+5E, TR ilﬁto T syn-
tactic unit {asst) DFERMNTT LicZ &zt

AS f7o FR i1 syntactic unit {asst) ﬁxﬁﬁfm
o IBETH 5.

4. Translating Processor

4.1 M-routine D:BiR - KT
SYNTAX TABLE T COMPILE OPERATION
“/ T pi&fnn E, Compiler a2 v v v — ik

Translating Processor /=5 > &%, Translating
Processor |3 M-structure (Z45% X #17- M-routine
FIEREFTER, TXTD M-routine REFTIh 2
&, STP iz X » T Parsing phase {Z2v b e~ %
BT

Translating Processor (3, =->® M-structure
pointer H,R, T &, pushdown storage MP %>,
H, R, T 2t h%h M-structure OffE*77~L, MP
pushdown [} M-routine ¢ statement counter &
LT{Eh b, T/ Translating Processor |1,

(i) Parsing Processor 76 2 v b v — &%}
5 &, H:=R:=0; T:=0P; MP:=0; RESERVE
MP); oFiikEX < » + T2

(ii) MP:=(R); iZ X » TIE X h7- M-routine
YRITTS.

(iii) —->® M-routine EfT{%

R=T 76X — (v);
R2xT ¢ R:=R+1; — (ii);

(iv) ERASE (IP, OP); OP:=0;

STP |z X - T Parsing Processor iz z2 v b w
—~ %R T (Fig. 1 £8).

M-routine OERiX, £ & L TRDHFF M-routine
DAFEEI M, TOETZH-> TIHE IOUT
DIFTHMEO HRAFEH XD, oF b translation
1%, Source Program o IU (ZxJIE3 575 DLk E
i it TiTkbhs.

% 7c pointer H, T %\ T M-structure =¥/
TetER A B 2R A K D, M-structure % working
stack & LTHRATS. ZD X5z, IU okEns
ETHEN 2hTEB ShT\vb M-structure % [
HIZEETS ZECE-T, DL, WEoho
pointer * A\ T IU DEFHLERELHEH T, HER
DRI VAL ANT 2B, EHITHEHMS POL ©
VAL ALRARECL, TRrZ5 I VISENLAR
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EROBFUHE, KHTAZL4TEBETHAY.

4.2 f-gtack*s

Translating Processor (%, FHijfii®> pointer H, R,
T & pushdown MP offiiz, RO DxFE->,

stack : f=f1(a), £2(8), f3(a);

pushdown : m(a); j(a);
W=W1(a), W21), W3(a);
Q=Q1(1), Q2(a—1);

c(p); b(p);

CODE;

2T, a p, it ThEh format XEbL,

a: address part =07 bit X,

p: counter ¥ 7{-i} pointer & L CXE/ bit %,

t: identifier ® type FRiZLEX bit £,
ThHd. Zhicksds, HHR Tz (p), MPit (a),
M-structure @ one cell (% (a) t» 5. CODE it
character 4 LF4H D bit EET 2. ZhboRD
HHOMEGEIIR T bit ¥ X A2 TiThbh i,

pushdown m X8 ji¥, ThZh, EEOHfF
1}, Object Program D ¥4 count Z{fitlrhr 3.1
ICE ST pushdown OPERATION iz}t » CHEX
h3,

stack f (¥, identifier ® I fEds L X identification
DFENELTHGWHLRD, f-stack b tail F ~oOff
WOF XA, head f XU THiabhBA, tail
F ORFOGHA H LB XV HENTE DAL push-
down storage & T\ 5. 7, Compiler A%
“STACK AUTOMATON "0 ;= ¥ , TEF (L 1

working :

head f | [ fo] f3 |
NAME  |TYPE|ADDRESS | O
tail F 1
[ b |=>BMark| O v |b
0

BMark | O 0

Fig. 4 format of f-stack

*3 T T stack i S. Gmsburg”’ DEHRT D “STACK
AUTOMATON” ¢ “PUSHDOWN AUTOMATON”
K- T pushdown storage K3 L T\ 5.3 push-
down storage Til, tail ~OH#OWH LANIZ, head *
HBUT last-in-fist-out fixsbhss., stack TiE, tail ®
HEBOMBOEAL L bps IR T 5.

n b} July 1968

P2 ATH5 (Fig. 4).

f BIXOF it (a t, a) DHEEL Hy

RSN &,

name (NHEB), type B LU LD
tion #R¥ kL5, fixfl, £2, f3 12k
THANFAZIFETE S, tail F 213, identifier
7 block (# f:(3 subprogram) = ;&I h!D,
block ©X4Y]bhizix Block Mark (B Mark *#;3)
HHEAZNRA. taill F BRI BAI R 006
0,1,2 ERx B, BIIED block i BB I ht:
identifier  (F+7cdH, D block » B Mark
DOIE) % pointer b THi>7.

f-STACK D#%fF =i, pushdown OPERATION
Dz identifier ¢ identification #177¢ 5 7217,
o OPERATION #* 5% 5,

SEARCH (D) : B ifihb, HFBSOKEVH~, B
Mark izHH4&5 ¢, fl 1252 547 name
LU name *#of7 k& XHT.

kiihons & Ql:=0; Q2:=k;
{B Mark (2% 4+5%5¢ Ql:=1; Q2:=0;

FIND: 550 f7 5 5, tail F £{% f1 © name
LRIC name ##:0fT k& X HF.

kiR E E Q1:=0; Q2:=k;
{kﬁi&’)ﬁ‘&th‘t Ql:=1;Q2:=0;

DELETE (i) : tail o i {44 1LC, G+
AT % pop up 3 5.

X T, identification D P, =i b OPERA-

allocated loca-

TION #H\T M-routine O—ifi& LTH 2505,

tail F oREHAOFE XA I I Tod, FifF
TRIETHHETE, TOTEHELT, Hricfx
BLTELLEWS FHEXMD. FOFMic ST
%, ALGOL o block K& & label %€ 571 & LT,
Table 5 © Head, End, Goal ¥ X 7¢ Dlab 04 %
IR,
4.3 M-routine D
% M-routine ¥, —&DKkD X 5 7« COL BASIC
STATEMENT iz X - T#B & h, Object Program
DREB IV LD LB ZEOHBROEE, i
fBxfiies.
(i) ASSIGNMENT STATEMENT:
left :=right;
(ii) CONDITIONAL STATEMENT:
{[F%4 ) STATEMENT;
D) ADEHERFEERIcE EDZRIFEE L1
STATEMENT » %51 5.
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(iii) TRANSFER STATEMENT :
a. go to NAME; NAME # label (2> STA-
TEMENT 25 25,
i.e. MP:=NAME;
b. [NAME]; NAME #% 74 —F+vDARE L
TH5.
i.e. RESERVE (MP); MP:=NAME;
c. /3 7N —F VB XU M-routine DY KR
L, Calling point {ZjE %,
i.e. RESTORE (MP);
(MP=0) go to Mend;

“MP iZ X » M-routine 0K 5T 5 7.
Mend: (R=T) go to SYNTAX TABLE;
(+R); RESERVE (MP):

MP:=(R);
“MP = X b M-routine >»Efj+75 7,

(iv) POINTER STATEMENT: (+1I); (=1I);

i E & /e pointer I ORAEY, 17
T%.

(v) ERROR ROUTINE CALL: ER.;

3.3 LA, fHEXhic Error UF L —F
VRIES,
(vi) LINK STATEMENT: LINK (a, L);
7 FUVAFOKEED Pseudo Code %55
5. address chain DIl & 72 5 a FHih D Code
MBI UDT, BELLLY, 7 FLafo
B17 FvALHEATA, BARDO a B 7
FUASOE L 7 F v Aicit, ko Code D&
W HEXBbhTERY, Hikcsd Code D7
F v AL zero i 5 2 BT 5,

(vii) PUSHDOWN OPERATION % X 18 STACK
OPERATION

(viii) OBJECT CODE STATEMENT:

e 7 Frai);

F¥43X& Pseudo Code %IFET 5.

ZD X 57, Compiler i 8 ci#Ex 54T 5
BASIC STATEMENT iz X » T, % M-routine i}
flicEBIh 5.

4.4 M-routines of Example 1

Example 1 O F3Eizx34% M-routine (%, KD
Table 2 12X - THEZBR 5.

Source Program xyz <+ a+(b+c)+d % iden-
tifier © declaration 2 X - T tail F »! Fig. 5 o
I3z HlEh, j=0, m=5 %457 3.4 » M-

B E3E: COL 193

Table 2 M-routines of Example 1
I: (+R); £1:=(R); FIND;
£f:=F(Q2); (+H); (H):=£3/;
Left: (T):=[Agl; (+T);
(D) :=H; (+T);

(T):=I[Rightl/;
Right: /:
Ag: (+R); [*STO’ (H), (RJ]; (+3)/;
Plus: [Tm];
[*ADD’ (H-1, (H), Ql; (+j);
(—H); (H):=Q/;

Tm: Q:=(H~-D; {Q1=1)/;
Q:=(H); {Q1=1}/;
(+m); Q:=m; Q1l:=1/;
Z: (+HY; (H):=Co**'/;

Carl Co (EEM 0.0 DIEE Y HdoT

f] || }
3
F ng | real 5
ng " 4
ne " 3
ng " 2
na " 1
B Mark 0 0

Fig. 5 f-stack of the Example 1
structure (2% - T M-routines RT3+ 2% &, ko
Pseudo Codes #187%,

ADD m2 m3, t6
ADD ml, t6, 6
ADD  £6, md, t6
STO  t6, m5

Pseudo Code ? #5438 symbolic code T#ir X
H, 7 Fuv A&z OPERAND & 5\ i Object
Program o #Fiti# 7x3. OPERAND i1, Tz Eift
FoRLEEREE I -RERoF YR L, #
Fizit flag »ioF bhTv+% (Example 1 Cit m
EtTERRLTV ).

5. COL Example

5.1 Syntax of model language
EFNETBHEE (ALGOL %7 kv b)) v v i
v 2 A%, KD X 57 modified BNF Th% %,
L, T,
-3 X 0" Source Program D& L #& b &5,
*[ ) FERRMEERDS L WELEEDLT
{12 alternative %#F3.
¢ Source Program o null string # %
7.

I #7213 N identifier ¥7:(% number %53,
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Table 3 Syntax of COL Example ASl C ALL (LEFT)
(PROG) =H+[1:1<BLOCK) AS2 | CALL (EXP)
(BLOCK) =begin *[{D)I{ST>*[;{ST)] end LEFT I
(D> = [real|integer] I+[,I]; .
(ST)  =+I:1KCDSTYIKUST)] ‘ P
(CDST) =(IFC)UST)lelse (ST)|¢] o '
(IFCY)  =if CREL) then CDST | CAL"_- <REL> )
(UST)  =+[1:1IKBLOCK)[<ASST)!go to II$] +*then”
(ASST) =1 —+[I ~IKEXP) -
(REL)  =(SA)[=|>|<I(SA) | CALL <UST>
(EXP) =(IFC)(SA) else (EXP)|(SA) |+ elge”
{SA> =[+] = 1K+ [+{TH | —{T] |
(T =FxIx®Ie CALL (ST)
FY =(P)+[1(P] REL | CALL(SA)
P> =I|NIEXP>) A .
— e REL1 +%=7
5.2 SYNTAX TABLE CALL <SA)
parsing algorithm #4% % SYNTAX TABLE RELZ |“>”
KDL 52t 5. | CALL (SA) :
RELS \“<” |
Table 4 SYNTAX TABLE of COL Example \ CALL(SA)
LABEL‘READ&TESTf T. ACTION \ F ACTION EXP §*“1f"
PROG | *“i—” | [Start] - PROG | CALL (REL)
PROS | T |ma \ ~ PROA " +“then”
I [Labell/ CALL (SA)
* ane PrROS ‘ ER. ]
———— - — e e _ *“else”
PROA | CALL(BLOCK), | Er _
e e e e e CALL (EXP)
HALT] e IFm]/’I‘R J ~ HALT .
- ALT SA  ev_»
BLOCK| * “begin ” | [Head] | FR -
e - —- CALL (T)
BL1 |cALL(D |1 [Dh] BLl | — e
] - — SA1 |“+4”
BL2 | CALL(ST) | - BL3 b
——— - | CALL (T)
Ly | [Stel/—- BLz \ ON
— - : : saz ' CALL (T)
BL3 |s“end” | (Endl/TR  ER.ON, ~T.A -
e SA3 s
D |s*“real” \ (Real} ~ D1 | ,
N B | CALL (T
} mteger [Int] ind Dl 'FR e ~‘ —
—_ . o SAd lel»
P11 | mia ER. .
e - e — | CALL (T)
D2 ‘,‘“’s) 1—'D1 ‘ _ S
— S — T | CALL (F)
P, \ {DI/TR \ ER., ON N, ~T.A -
I S R |ER- 1 sex»
ST |1 | tasima ~sT1 R
AN i S ) CALL(F)
A \ Labell/ ~ ST | ~ AS T2 «»
ST1 +eif” i1~ CDST | ON CALL(E)
usT |1 tasima | ~UN1 F CALL (P)
. [Labe”,*UST‘ ~as 1 e Ik
UN1 | x“go to” f[Goto]—'GOTO‘ ~ lcaLm
“begin” ‘oN, - ,~BLOCK ] P ‘._L,,
— e - — — — N
“if” \ER . ON, TR [ON TR o _
Py T e
GOTO | 1 ‘Mma lJumpl/TR\ [Dummy1/TR CALL (8%
AS e [Left] | ER., - T.A s)”

_ liMat — 11

‘—’AS] :

[Right] /TR }

[I] a }
i
|
]

[Leftl TR

[B]
[Then]/

I
[Selsel/

. [Condel/TR |
[A]

[Eql] TR
: {Grt] TR ,
1 [Lss] TR
[1f]

| 1BI
1 [Then]

[Else] o
[Ed] TR

[Umxs]

SA3

| [Al =23
e

‘ [Plus] i SA 3

| [Minus] —

SAS

' [DIV]

‘ [Pow]

| ,uLaJ,R .

| N1a, TR !
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ER.. (0] ~ T.A
FR o
FR
'ER., 0] =~ T.A
ER.. —-TVA -
[Condel/TR N
FR

~REL2
101~ TA
L REL3 B
. o] — T A#
| FR B
10l ~T.A
ON,—SA
R.. [0l ~ T.A
"ER.—T.A
ER.. [0]
ER. - T.A
0] -~ T.A
—-SA1l A
ER., [01'”} A
'~sAz
CER. 0] ~ T.A
FR )
—~ SA4 S
0], ~T.A
ON. TR
[a] ~TA
FR N
-T2 )
ER. (11~T.A
ON, TR
L -TA
FR
BN ™
.0, ~T.A_
FR
ER.

ER.. [0], -T.A

. 4
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5.3 M-routine
LE7c M-routine {3, kD X5t bbb,

Table 5 M-routines of COL Example

Start: ERASE (m,j, f); m:=mo; j:=jo;
f1:=BMark; £2:=0; £3:=0;
RESERVE (m, i, f); W:=0; b:=0/;

Fin: RESTORE (f);

{f1=B Mark) go to Fine;

{£2=0> ER.;
go to Fin;
Fine: /i

Head: RESERVE (m); f1:=B Mark; f2:=1;
«T)=IDI]) £2:=0;
£3:=b;
b:=0;
RESERVE (f)/;
End: c:=0;
Loop: f:=F(c);
{f1=B Mark) go to Bend;
{£2=0> go to Outer;
Delt: DELETE (c); (—b): go to Loop;
Outer: SEARCH (b+1);
{Q1=1) go to Adc;
W:=F(Q2);
{W2=0) go to Adc:
LINK (f 3, W3); go to Delt;
Adc: (+c¢): go to Loop;
Bend: <f2=0) LOSE (m);
DELETE (b); b:=b+£3; RESTORE (m)/;
Real: f2:=1/;
Int: £2=2/;
I: (+R); £1:=(R);
{(T)=ID1) go to Decla;
{(T)=I[Labell) go to Dlab;
{(T)=1[Jumpl) go to Goal;
Prim: FIND;
{Q1=1) ER.;
£:=F(Q2); (+H); (H):=13;
(+H); (H):=£2/;
Decla: (+m); f3:=m; RESERVEX{);7(+b)/;
Goal: f2:=0; £3:=j; W3:=0:
SEARCH (0);
{Q1=1) go to Nof;
W:=F(Q2);
(W 2=4) go to Obj;
DELETE (Q2); (—b);
Nof: RESERVE (f); (+b);
Obj: [*JUMP’ W3l; (+/;
Dlab: f2:=4; £3:=j;
Lfind: SEARCH (0);
{Q1=1> go to Setl;
wW:=F(Q2);
(W 2=0) go to Chain;
ER.; go to Dell;
Chain: LINK (W3, £3);
Dell: DELETE (Q2); (~b); go to’Lfind;
Setl: RESERVE (f); (+bJ/;
Dh: {(TH=I[DI>/;
RESERVE (m)/;

D: /3
Goto: /;
Jump: /:
Right: /;

Dummy: /;

Label:
0 .

W oz

Left:

Ag:

Eqlr:
A:

Ste:
Then:

Else:
Selse:

Jtake:
Coude:

Ri:
Same:
Ir:

Atot:

Plus:
Minus:
Mult:
Div:
Pow:
Eql:
Grt:
Lss:
Umis:
Conv:

Type:

Tri:
Tir:
Match:

COL 195

/3
(+H); (H):=C0**; (+H); (H):=2/;
(+H); (HD:=C1; (+H); (H):=2/;
(+R); Q:=(R); (+H); (H):=Q2;
(+H); (H):=Q1+1**%/;
wW2:=(H); (—H);
(W2=3)/;
(W2=2)/;
(+H); CODE:='INTG’; [Conv]; (-H)/;
{(T)={Labell)/;
H:=0/;
(T):=[Agl; (+TD
(T):=(H); (+T, —H);
(TY:=(H); (+T, —H); (T):=I[Rightl/;
(+R);
{(H)=(R)> go to Eqlr;
CODE:=‘REAL’;
{(R)=2) CODE:=‘INTG’;
(+R); [(CODE) (H-1), (R)]; (+§)/;
(+R); ['STO’ (H-1) (R)]; (+{/;
(H=1/;
((H)=2)/;

ER.; (—H); (—H); [01/;
REWRITE (m)/;
RESERVE (m)/;
RESERVE (j); ['ZJMP’ 0, (HD1; (+1);
(—=H); REWRITE (m)/;
[Atot);
REWRITE (m);
[Jtakel;
RESERVE (j); [*JUMP’ 0]; (+j);
LINK (W3, )/;
Q:=j; RESTORE (j); W3:=j; j:=Q/;
LOSE (m); [Jtakel;
LINK (W3, j/;
[Atot];
{(H-2)=(H)> go to Same;
{(H)=1) go to Ir;
[‘REAL’ (H-D), (H-DI: (+j);
[Condel; (—H); (—H)/;
W3:=j+2;
[ JUMP' W3l; (+i);
[Condel; (—H); (—H);
[‘REAL’ (H-1), (H-D}; (+{; (H):=1/;
Q:=(H-D; {Q1=1)/;
W3:=(H-1);
(+m); Q:=m; Q1l:=1;
(H-1:=Q;
[‘'STO’ W3, Ql; (+)/;
[Typel; CODE:=CODE-‘ ADD ’;*** [Opl/;
[Typel; CODE:=CODE-'SUB’; [Opl/;
[Typel; CODE:=CODE-*MLY’; [Opl/;
[Typel; CODE:=CODE-‘DIV’; [Opl/;
[Typel; CODE:=CODE:'EXP"’; [Opl/;
[Typel; CODE:=CODE-EQL’; [Oprl/;
[Typel; CODE:=CODE-*GRT’; [Oprl/;
[Typel; CODE:=CODE-'LSS’; [Opri/;
[A]}; [Matchl; CODE:=CODE-'NEG’;
(—H); [Tmul;
[(CODE) (H), Ql; (+i)
(H):=Q; (+H)/;
{(H)=(H-2)) go to Match;
CODE:=‘REAL’;
{(H)=1) go to Tir;
[Conv]; (H):=1; go to Match;
(—=H); (—H); [Conv]; (H):=1; (+H); (+H);
CODE:=0;
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Opr: (H-2):=3;
Op: (—H); [Tmbl;
[(CODE) (H~-2), (H), Ql; (+j);
(-H); (H-D:=Q/;
Tmb: Q:=(H-2);
{Q1=1) go to Check;
Tmu: Q:=(H);
{Q1=1> go to Mset;
(+m); Q:=m; Q1:=1/;
Check: Q:=Q-1;
{Q=(H)> go to Tmu;
Q:=(H-2);
Mset: m:=Q2/;
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