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Effictive incremental attribute evaluation for a hierarchical attribute grammar
T oA F 2"

Jae-Chun Jang = Tae-Hoon Kim

2

174 &4 Wk LrAFANE A2e 48 B2l V)2 9 Eejs) A8 MuHoN A2 E28 FHT W 7]
A4 E7je] old B EE Aol SevtE BRT

wRode AZA &4 BHe AA W 5eHoZ ) da WUA &4 W) YUEE olgayen
Calex} Polocks) Ynelag EHstel WA £4 W7 IneFoE ATHetn $4 Ed doopys] FHILE NES
&4 B8 deopyel Agate] HA%E &4 =8 doopys] BAH 54 W FRAFE FANGT B¢ AAY £4 9
7 2ndEe olgse] AAHY 2 Z2aPel ANEE wso) BAT HelE w5 Fype)e] OB HAH 4
H7He FASEAHE Y

w2

=

i

2

D

Abstract

In incremental affribute evaluation dlgorithm, a new input atfribute is exactly compared with a previous input atfribute tree,
and then determine which sublrees from the old should be used in constructing the new one.

In this paper incremental aftribute evaluation algorithm was used to make incremental eviauation of hierarchical attribute
grammar more efficientty, and reconstructing the incremental affribute  evaluation digorithm by andlyzing that of Carle and
Pollock, finally the incremental attribute evaluation algorithm for optimalized atfribute tree d'copy was constructed by applying
element of attribute free dcopy to a new affibute free d'copy. Also proving that how the reused nod and type of defined
parameter in input program carred out the incremental aftribute evaluation by using that dlgorithm.
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Procedure Initialize(dagnode, Tree_Dcopy)
begin

Dag Buffer[] < Topol(dagnode);

ROOT_PROV[] < Tree_Dcopy;

Tree_D'copy{] « Create T();

ROOT_NEED « T { Temporary root node }
end;

Procedure Com Prov_Need(Dag_Buffer[])

for dag < Dag Buffer[Min] to Dag Buffer[Max] do

begin
Need|dag] < NEEDED(dag);
{NEEDED is immediate inherited set}
Provldag] < ROOT_PROV[dag]
{ROOT_PROV is set of dagnode used in dcopy}
end

if Need not EMPTY then
for dag < Dag_Buffer]Min] to Dag Buffer[Max] do
Dag NEED[dag] < <Need[dag]i>;
if Prov not EMPTY then
for dag < Dag_Buffer]Min] to Dag Buffer[Max] do
Dag PROV[dag] < Prov[dag]
end;

Procedure Make_D'copy(Dag Buffer[], Dag NEED[], Dag PROV[], Tree_D'copy[])
begin
Dag,_Buffer[] < Topol(d’_root(dagnode));
{Call function that new dagnode is sorted topological
algorithm]
for dag < Dag Buffer[Min] to Dag_Buffer[Max] do
begin
if Dag PROV]dag] is EMPTY then
beot

New_Dag < NEW(dag);
Tree_D'copy[Dag NEED|dag]] < New_Dag
end
if Dag NEED[dag] not EMPTY then
Tree_D'copy[Dag NEED{dag]] < Dag PROV|dag];
end;
Remove T (Tree_I)copyll)
{Construction of optimized attribute tree d'copy that eliminating the temporary root node T}
end;
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(1) <Program> := Program id <block>

(2) <decl_list> == <decl>|<decl_list_branch>
(3) <decl_list_branch> = <decl> <decl_list>
(4) <stmt_list> ::= <stmt>|<stmt_tist_branch>
(5) <stmt_list_branch> = <stmt> <stmt_list>
(6) <decl> :=id : TYPE

(7) <stmt> = <assign>| <block>

(8) <assign> = <id> = <expr>

(9) <block> = begin <decl list> <stmt_list> end
(10) <expr> = <add expr>|<id>

(11) <add_expr> = <expr> + <expr>

(12) <id> »=id
(32 7) ¥ Z2aUe S8 2 X% 2y
Program A Program B
begin begin
i: integer i : integer
j : integer j : integer
begin begin
k : real k : real
i=jtk begin
end 1: real
end i=jtk
j =il
end
end
end
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| <slb>: <stmt_list_branch> |

AZH &4
agHed 3] A A
1YFE ol &R en, A
FIME M2 99 E7t 7IE A
83| vasHoA ANZE EYE 7AYo, 7]
& %4 Eg o ME EgE AREo} sk
7He BRI et o] =RAA At &4
Bk dnEEd 3 FHANE 2L &4
Egd] 44 #4& Yehllen, Calest Pollock
o gdaEEE A9 FIH &4 WUt 4

o2 AT, &4 Ed deopyd] 7ASL
&8 AME2E &4 Eg deopydl HE3l A3

9 44 E2) deopyd] HAH S99} QuelE

dag d'

=()
>

(22 9) 23 i1 dot d

76

2001. 8.



@ o Ny

c.@ w : @ <as>

> 1 <expr>

(28 10) E&l dcopy

tree d.,,,

(@)

2 (om) (D)o e

5/5 6/6 @ 15/11 @
7/7 @ 11/7 @
16/12 { begin <de> } 17/13 2117

8/8 TYPE .
OO (D) (D o
14710 19715 20/16

10/10 12/8  13/9 18/14
24/20
22/18

@ ) 26122 ( <>
23/19

27/28

(3 1) +=d E2{ dcopy

28/24
OO

| <dI> : <decl list>
<sk> : <stmt list>

| <st> 1 <stmt>
<

35/28

Qﬂd\
\_/

31/27

25/21
<ae>
29/25

<id>

30/26

wsisl 22 33)



ASE sueHg A% aeNd FAN saEs)
& T3k 87 Bl 2BE S99 24D AALE 3
&4 B¢ dopys) FHREE AEE Y E S @M 498 S AR mgHoz o

2| dcopyl] H-E3td H#9 deopyE 745 A
3 H3H B7F SudEE ol8sl A4 o
g Z2TelM Fejd W Bype)ol ARA A
A $4971E FHskerkh HIH £49%971
gxeF o8 A == Yehhgth
AR 4%} dndsd dE HH3= Al
A, Sedl, 229 A3 A e E0l
7] 9 AlEER A4 e.-}é%«l A9EE ¥
Fohe g HISS FEI v ol

tree d,,,,

33/29 <P>>
34/30 0 35/31

8/8  9/9 13/10 12/8  13/9 14/10

477 @ 717 { 5o )

10/10

(33 12) HzH

8/8

9/9

A7) A qFE HAH e HHge 4
HojEHo] A T3 B2 EFo] B Aolth

)= |
€

A2 Ed

[1] Horowitz, S. and Teitelbaum, T. “Generating
Editing Environments Based On Relations and
Attributes”, ACM TOPLAS, Vol. 8, No. 4,

pp. 577-608, Oct 1986.

9/8 10/10

21/17 | <)

29/25

28/24

_7/23 30/26

78

2001. 8.



AEH

I

yews

(2]

(3]

[4]

B

(6]

Hudson, S. E. “Incremental Attribute Evaluation:
A Flexible Algorithm for Lazy Update”, ACM
TOPLAS, Vol. 13, No. 3, pp. 315-341, July 1991
Walz, J. A. and Johnson, G. F. “Incremental
evaluation for a general class of circular
attribute grammars”, In Proceedings of the
1988 Conference on Programming Language
Design and Implementation. SIGPLAN Notices,
Vol. 23, No. 7, pp. 308-320, 1988.

Carle, A. and Pollock, L. “A context-based
incremental evaluator for hierarchical attribute
grammars”, J. Program. Lang. Vol. 3, pp.
1-29, 1993a.

Carle, A. “Hierarchical attribute grammars:
Dialects, applications and evaluation algorithms”,
Ph.D. thesis, Dept. of Computer Science, Rice
Univ, Houston, Tex. 1992.

Carle, A. and Pollock, 1. “Modular specification
of incremental program transformation systems”,
In Proceedings of the 11th International Con-

(7]

(8]

91

[10]

ference on Software Engineering. IEEE, pp.
178-187, 1989.

Teitelbaum, T. and Chapman, R. “Higherorder
attribute grammars. and editing environments”,
In Proceedings of the SIGPLAN 90 Sym-
posium on Programming Language Design and
Implementation. ACM, New York, pp. 197-208,
1990.

Carle, A. and Pollock, L. “Matching-based
incremental evaluators for hierarchical attribute
grammar dialects”, ACM TOPLAS. Vol. 17,
No. 2, pp. 394-429, 1995b.

Carle, A. and Pollock, L. “Incremental evalu-
ation for modular attribute grammars”, Tech.
Rep. TR90=103, Rice Univ., Houston, Tex.
Jan. 1990.

Carle, A. and Pollock, L. “On the Optimality
of Change Propagation for Incremental Evalu-
ation of Hierarchical Attribute Grammars”, ACM
TOPLAS, Vol. 18, No. 1, pp. 16-29, 1996.

OMALIMO

g M &

E-mail : jcjang@yeongdong.ac.kr

d4 H Z

TR BASA, gEE
E-mail : aristocrat@yeongdong.ac.kr

1992 AEohskn R A3 SA(EHD
19943 AFe . AHNSA HAANEF SA(4AD
20003 FEoistm tiE ARAES (D

1994~ &7} FFAEUE ARAT 2
ol : WE Aode, § Z2agw, s, 2= A3t

19834 FUHSkL FA B UKD

19864 ZThSm ThER BAS) FLAD
19964 Fiska vshl BAS Eetap
1992~ A FEALNG WAL} Fam:

&= QIEH YEEE (23 33)

79



