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ABSTRACT

Tracing of conflicts manually 1s not so easy in LALR(1) analysis; It involves troublesome tracing of
LR {0) states and/or examination of productions in the grammar. DeRemer and Penello suggested an
automatic tracing method, where information called trace which shows sources of conflicts, is produced
in a predefined form. In the ongmal method of computing traces, a relation needed in computing
lookahead sets is used to find out the items which make the conflict symbol be included in the look-
ahead set of a reducibie item,

In this thesis, the trace computation method is re-examined under new formalism of Park et al., and
a more efficient method based on the formalism is proposed Both the old and new method are im-
plemented on KAIST Parser Generating System (KPGS), and experimental results for the companson
of the two method are presented
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Lal I 4ke]9] (LRO) A=, vle{=id)e
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Z.2A ol

begtn
assume [, = [A > oy, ],
Jound , = fuise,
for g & PRED(p, o0 do
addg(g, A),
while not found do
(g, A) .= deleiegy),
for (r, B) where (g, A) includes (r, B) and while not found do
ifa e DureciFollow(r, B) then
for [D - wBP) e r and while not found do
ifa e FIRSI(B) then
I =[D 5wBf)
found = true,
fi

od
else
addq(r, B},
od
od
end
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|
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PHg nAFA ANAT FR¥H 2 A0 A2
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3 vheel AgF

=,D— 5 | DEN}
U= a | CoX Xu€FD, X1+ ¢ &P}
U{Y¥s = o | C—+Y:i...Y.€EFD,
e € FIRST(Y1), Yo— w P}
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begin
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found *= false,
addg({[5"— $31, 1));
while not found do
{lA ~» & Xw], J) := deleteqr),
il ([A = 8 Xw), ;) = (7., lnh+1) then
Sfound = true,
else begin
forX —»ae Pdo
addg(((X - ol ),
il < Inl then
addg((lA — 8X o), j+1));

end
2.4 MER LALR s8] =2|0f st Sxo| Hat o
nFIES

s ol 3 A5 [PCC85] So| A4 g Aﬂg%
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L-sb4)9) transitive closure® L*2 jebiiv},
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Bo-+Bi1 8. €P, Bi—+Bi18:€P,-,

{FIRSTW{(f w8281} | Ba=B, B.=

Ba:1— Ba
2. P}

) Do) A4k

ubd ]9} 2| W59 lookahead A Al 4L uhdof A
£ 9174 okl Y579 mcludes WAL 7fRL 9]
el «}2}A contributing ofe]d W = FE D&
etz $18l A€ conflictsl W33 LR(O) Akefel A
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0] ¥ ¢ lookahead 3 &l conflict A ar} T3] A5
olo] |-& aofelitel, o A4LE F AR o Rl
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ool Yt reducible olo}dg QAT “HAd" ofely
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(a2l E 3.3)

494 peCy liep
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I 2 A Fro]

begin

found = false,

addg(p.I,);

while not found do
{q, I} = delutegf(),

Copyright (C) 2005 NuriMedia Co., Ltd.



338 I wIets == '89.8 Vol. 16.No 4 JULY

assume [ = (A 5 o o),
for r € PRED(g, 1) and while nof found do
for [B — By A’Bzl € K, where A’ L* A and while not found do
ifae PATIH{A’, Aj then
Jound .= true,
=[2 = C8] ¢ where C L* A,a e FIRST(§);
else if g & PATH{A', A) then
if a e FIRST(B) then
Jound = true,
=B =P AR,
else ifa e Follow(r, A) then
addg(q, (8 =y A'Bad);

gtae] & 3, 3L contributing ofe] @ RHE reduct-
ble ofe| 5l & wlselul Aol Y& Auk A2E A4
Aget, P = P1fe P (P=(1 L), 1.€C0, Leq,
1=)=m) & <¢me|% 3.3 ot A4d (LRO) 4
¥, #d ofe]d ) A-E2! sequencei} b3, £.=(p,
[B—a A'7]), Puni(y, [AwC8]) 1=i<m-12} 3}
w, ohEd Al AR e e

pEPRED{q, w), A’ L* A, €< Path(A’, A)
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t ¢ €FIRST(y) €& & 4 vk o)A ol gl
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pePRED(q, @)} éhah, ¢iel s 3.4% €€ Path(A,
C) (== D &P82}ell 4 = (q, C) mncludes*® (p, A))e}

EA5 A AL Co) A & by s Wb ofo]

HE2 sequenceE AlAlEHel,

[dzels 3.4

B Lh=[B>eaAR] L.=[C— w ws)

29 @ Lozt LE ahsold WAl oelu g 4
el sequence {c€Path(A, C)& Al<ksiellA)
ESPE

begin

Sfound .= false;

addg{{ 1),
while not found do

2

1 .= deleteq(},

assume [ ={8 = 0 AB),

for A ~» X8 e P and while not found do
iTA = X6 = C— won then

Sfound = true;
else if X L* C and € € FIRST(S) then
addg(la —» X0
od
od
end.
(2) Ds2] A4k
AgE D A4 L Al ARm gk s
o] ekt 2y Hel o AL AlAlsl s gela s}
313
a BA
X Xy, =X X

o714 Xs (1<) =n) EVolr}, gate]d 3,29 71ed
by whge z2dd B X Xao 245 RkSol
A, K, (1= < )l dotrl Qe BE ofo] HEL 7
stiAldle ofo] W52 sequences] T gA|Znh, i
19 F4L Fulsh s Xl dotrl gl ol
H ghirlezs 3L o £ vl o|2gk HHA
2 olw LR(0) Al 236l ofo] 2] prefixel] 9|3
Helg oz 5 + gich
2l 3,28 A 43 Aua & 44A% AL w
& givh FoA £y & Tdk(leftrecurstve )]
22948 o] AR g& A%, gaFAEA4
B ofelelEo| FHH veldd 44 5T 4
ol dl Al Fgd A A A el E

e

predecessor Abe] S5

=

A u

=]

e

¢ t]
ok

Did] Al A gk vpdrbA 2, A2 Aokl while Ds
7 R A wlA], YRS 358 A3} o)
o] E2LE] contrtbating ofe) ¥ 728 (LR(0) Al¢), #
9 olo| 5] )8 2wk sequenced Ftr),

-

[2x#] % 3.5]
Q1# ! pseCo LEKn (A7 ofo|¥)
pe € Co, € P{contnbuting ¢}e]| &)
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2" (ps, L} (pe, 1)7hR1H] # =k sequence
AR

begin
found = faise;
addq(pe, I.).

while not found do

(r, I} .= deleteg(),

assume [ = [A — 0 wl;

for g € PRED(r, ,} and while not found do

for [B — B, A'P2] € K, where A’ L* A and while not fourd do
if(q.7) = {ps. I;) then
found .= true,

else

addg(q, [B — By A Bal),
od
od
ad
end,

g =o6rveoul 0, =(q ), eCs, LEK, 1=1<m)
5 el 3.500 2lshe] AlAbsl sequences} 17}, o
A, 6= (p [BoasA B]lI 0w = (g, [A— w1
wz])ele} dted, pePRED{g, wio]z A’ L* A ¢ &
dutglel, ad] = A= A ooyt WA
oloi Bl 52| &t} sequencer UIE]E 3, 4ol
2] £ eFIRSE(#) %710 #5354 gk

“else 1f”

I Mg 23

3 A4 el EEE LALR(L) o4 44 4124
ql KPGS[2#-588]4] T-3ldbe], W42 LALR{1)e]
obi Euwlel| dlsled AL & 2okclh zmﬂfﬂ 71E3
At o] GuAEHEL LF du]$A w2 g
=, o] A rEo] Aol A7k} 71@.%h? )
sk 9 operatione| 22 whAlaiAol A A4HE =

(E 3 1) a8l A2E 29

LALR(1) ¥4l A 9] Conilict o] Z&443l £3 339
Iy EF2 8 Agtel, s &2 ub-S Old=,

wrgd 8- New= el glvh, 4&d] 443 4
+ ®3 loﬂ i‘}il:]- Foll 4 conflicte] %5 JepE

= reduce-reduce conflici?]

E 8 2= Dell ot 54E B Fd, dubdor
contributing o}o] -2 reducible o}e|Bel) 4 “niz| ¢k
£ LR(O) Aol &A1 617) o 2ol £4lo] 2t} 5y
e Y E =28 AL 27 ) 288 ¢+ 9
o AZE whgol A& W) Hake] U AL
4 w=E AATE o 4 gl o) Fade] Ty
WA obe] €4 sequencer} le] Al4k¥l 7] ofe]
Y58 sequences] widle] FHA 0T Al 4E A «F
o)},

(£ 3.2) D,0fl st =4

Number of Nodes
Grammars Expanded
old New
Gy 6 5
Pgs 36 28
Pascal 603 154
Ada 1621 67

E3.32 D g Shift 244 Al 8 48 2
o) dmelF Oldy 74§, FE=o 4= =5
L AlASA gow YARE =) o Foko} w4
ol Asfsl A7t sl f5e] FRAE Axlet
glom, 2 B5e gAsgch A2 e &
Bylo] A5 e mEEL Al A thelE, 7134 ub
Huvl ¥4 AL 49 x=r d4RE & 4 e,

Statistics
Grammars N T P Number of Number of Number of
States Items Confhlicts
Gi 6 5 6 12 22 1
Pgs 30 36 66 106 371 2(2)
Pascal 56 64 155 314 2585 15
Ada 302 95 520 912 5578 3(2)
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340 FFH

FELTES

2=z 89,8, Vol,

(E 33 D, ¥ Shift Fxjoll 43t 54

16.No 4 JULY

oid | New
Number of | Number of | Number of
Grammars Nodes (Redundancy| Nodes
Expanded Checks | Expanded
G 10 9 4
Pgs 158 188 70
Pascal 1380 4203 340
Ada 626 955 170
| A% B
{a) Dy
Old New
Grammars | Number of | Number of | Number of
Nodes Redundancy| Nodes
Expanded Checks Expanded
Gt 21 22 11
Pgs - - —
Pascal 4009 25799 1125
Ada 221 390 343 J
{b) Shift ==
Ng =B
B of el 4= LALR{1}o} ebd 8] 3o f-&

3 FEE EdsFE LALRO)

conflict 4 7|
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gk, AR F# okd 2 DeRemer Lol
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erel  Conflictz} whad bl ApLafs
shof =249 Aghe[ ol LR(O) 4
q, zalehelok s WAREE 7

flict 247 &
ol 4 reduce, E-2 shifts
Ay T ARE FHu A,

ol ahed e} 42 Helai
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