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Abstract This paper proposes a transformation-based approach to design constraint—-based
analyses for Java at a coarser granularity. In this approach, we design a less or equally precise but

more efficient version of an original analysis by transforming the original construction rules into new
ones. As applications of this rule transformation, we provide two instances of analysis design by rule-

transformation. The first one designs a sparse version of class analysis for Java and the second one
deals with a sparse exception analysis for Java. Both are designed based on method-level, and the

sparse

exception analysis is shown to give the same information for every method as the original

analysis.
Key words : granularity of analysis, transformation of construction rules, partition function,

constraint~based analysis
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ol HH A7IA {a)'EdA g BE AHIHAS
e Jehdoh
HEE 558 Y 73S A¥Eg
e C ed G
er.mle)> ({P.2P, ,lce Class(ey),
m(x)=e, U{P.2P, UP,NIC,UC,
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[New:] new c >, @
[This1] this >, @
. e > G
[FieldAssi] dx = e 5P, 2 P,1UC,
e > C
[ParamAss:] = l>11{11’,_,2lPe,}U01
a>1 0 b G
[Sea] e e DLP.2P,UP,JUGUG
e G el C el G
[Cond] if ¢ then ejelse e, >,{P, 2P, UP,UP,JUC,UC,UC,
. id D>, C,
[FieldVar] Hxb, O
[Th ] e B>, G
Tow1 throw e, D> {P,2 Class(e) UP, YU C,
€g D] Cg e l>1 Cl
[Tryi] try eg catch (¢ xe) > {P.2P,—{c)"UP,}UC,UC,
h 1l €] |>1 Cl (9] [>1 C2
[MethCall] er.m(e)) > {P.2P. ,ce Class(e;), m(x) = e,,e JU{P2P,UP,JUC,UC,
€m {>I Cm
[MethDef:] m(x) = e, > (P2 P, )UC,
M,'[>1C,’Z':1, R
(ClassDefi] class ¢= {var x,...x, M,... M,} >, C,U...UC,
C,‘DIC,' izl,...n
[Prograrm] C..C,>, GU...UG,
39 6 4 T o9 24
ke BAS A 73 Wl o) AAsEA. N2 HrE H8sld wgsor dh 2y 7L Z gy A e
X Me MA=ZES gy-25E58 938 F 2H9 A d¥A z(e) = 'mn YT o HEY A&
A% HpEDLE 133t 4 vas me 9% I Rojga gl
HEE mol U3 2% 594 HE=®A ge g9 JE 5 try-21S A3 7L AHEA
P& oJEEL Y3 AFoltr A try e, catchlcl xi e, > C, e >, C

en) Wl uy-BF ev T JI-HSFE 2 o
eg W9 MIHA k= g FH2ES Y3 Ho)
ot wEkA] o] BAE 93 A W £ A 4
7t old HAZER try-EEEY o vtk o)y
g AA ZA Ae ggm 2ol Qdx P4z 33
2 4 o

el 5 A2 g4 Iy @ Expr U MethodName
— Indext W& Zo] Holdn :

Ix(e) = cg e7t 82 ¢ WY try-E2 e.0)A
2 iRl et F
Ix(e) = cm e7} 8dlx co uAiA= el Jel}

r [e)
7——73'7

Ix(cm) = cm m°] 892 ¢ WolA FosE F%
& Ix = 7 1p) £ F5Etn 4 bis @
A EXE A 98iAE 71E FHe o B

try egcatch (¢ x1e)>> ({P.2 P,,— ()} " UP,JUCJUC

g A erl A= cmol Yeld e 94 oy
mefA o] AL g go] westE 4 o

e, D>y C, e Dy C)

try egcatch (e x> o {Py 2P, ,~ (1) YU C,UC

71E 2AY Q2L BN 7 mliss try-BEd
X & 22 AHA ge YRE AFHG 28 7
o A2 BN dzze try-85o] d&A 1Y 6
o] B4 5Y%e the ol By ¢ g

AE 2 pT ZROYe|W g Ix = 1[0 Y
et sk 29 69 FAE Rel A C = R(p)
°|il C, = R/x(p)Etx stat. e clle) 2zt wa=
& try-E5 tialA thgo] Jyginh

m(C X P.p) = m(C)P,)

3 g A=

ol¥
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([News] new ¢ D>, @
[This:] this B,
, __aby G
[FIeIdASSZ] wdx = e Dz Cl
) _aby G
[ParamAssz] xX:= e I>Z C]
e |>2 Cl €9 Dz CZ
[Seq?] e ; e >y Gy U (G
gDy G e Dy G ey G
[Conds] if ¢ then ejelse ¢, >, C; U C, U Gy
. Zd Dg C]
[FieldVarz] d.x By C
e Dg C]
{Throw:) throw ¢, D>,{P, ,, 2 Class(e;)} U C,
[Tryz) S R e
Y2 try eg catch (Cl X 31) Dz(Pcﬂm'QPc‘.g‘ {Cl}')UCgU Cl
, e >y C ey G
[MethCatls] er.m(e)D>y{P, 2P, Jce Class(e)), m(x) = e,,= ¢} U C,UCy
ey G
[MethDef] m(x) = e, 7 C,
M,’chi izl,....m
[ClassDef:] class ¢c= {var xy...x, .. M, >, C,U ... U C,
Ciby, G i=1,...n
[Programo} c...C,>, ;U ... UC,

a8 7 Hia=

o :
-2 24 J—ﬂﬂﬂﬂ}E Al B
ok 28 JE W =
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o8 og ¥4

T odR 9Ee o & 24 dojeld BAS A A
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AAHAG6, 8. [6]91A4 MLE A3 -9 o
9l EHe] dAEAeH AHEE FIAM =9 Y=
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E A% A9 247 oz o] Wiz-gyz A
AR [21]44 F4-g9 £437 i vy B
Ao} 7 WAhze] Uiy 2 ARE ATTL o2
oz Z93lyct. EF Java dolE diAe® XTA,
CTA, MTA ¥ RTAZHZ 3= 0-CFAKTE & 24~

g pHEe]l HAHAGE]. olge vas, W=
e 2U2E AT AL WFE VsolN FAx 24
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