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A Study on Intermediated code for Analyzing Bytecodes
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Abstract

Java language creates class files through Java compiler. Class files include mnformations
involved with achievement of program We can do analysis and optimization for efficient
codes by analyzing class files. This paper analyzes bytecodes using informations of Java
class files. We translate stack-based Java bytecodes into 3-address codes. Then we
translate into static single assignment form  using the 3-address codes. Static  single
assignment form provides a compact representation of a variable’s definition—use information
Static  single assignment form is often used as an intermediate representation during code
optimization. Static  single assignment form renames each occurrence of a  variable such
that each variable is defined only once.
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ClassFile{
L2 minor_version;

w4 magic;

W2 major_version;
cp_infoconstant_podl
[constant_pool_count —1%;

L2 access_flags,

2 this_dlass;

L2 super_dass;

2 irterfaceslinterfacecount];
2 fields_court;
field_info fieldslfields_court];
L2 methods_count;
field_info methodsifields_count];
W2 attributes_court;
attribute_info  attributes
[attributes_court];}
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Fig 1. Structure of Class File
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LabelStrt
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lebel 0
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eval (Locali2 2 = 1)
Idc 1
e X label 2
istore
1f0 (Localil_undef = 0) then
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. <plock 11> else <tlock 6>
load %1
ifeq label 11
“a B <Dlock 6>
label_6
lebel_6
Idc 2 ]
) eval (Locali2 6 = 2)
istore X8
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goto label 13
label 11
<Dlock 11>
I3 label_11
istore x32 »
eval (Locali2 4 =3
label 13
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load x§2
iretum
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laele F7I8F & EflfxE 334 I=

27 EEREE 334 3=
Fg 7. Tree Structure 3-address Code

2718 =Ee iEed AMEE JRES 275 AT
=] A o) Al 714 mEES A Aole) sEvke

(60>

J2 8 Mo 5 2=
Fig 8 Control Flow Graph

Qo] AETS ZRAaL A Hrk o] = =2
oz AujAe}d AujzAk AAE 3T ZA$- daskA @
o] 38 af=e A Ede AuiA AAE a8l



112 EE DAFHIEREE RGEQ006. 3)

IV. HO|EZE BMS 9|5t AN ciol

|4.1 A[uf &}

Hj &= Ao

}‘..

AuAR Ao] BE TemolH Z/PeEERE Ty
A =R ) mE A2} B AdCl B s xE
Afate ol = xi= yE Awdcheln 5
1, x dom yol2HT wEARS (2 9 AAel

o]
.‘T_E =

0 L= x= yE ABSICHK dom )

0 —E:LEH 9| entry25E L= yE = 2= Z201 xE 2ERict

0 BE =5 A| ARE RKEi|

O a7t bE XHEID b7t oS KIHHéFF'j a= cE ABiSiCE

O a7t bE AT b7t S RIBHSIH a=bo|Ck

22 9 ReHAL He|
Fig 9. Dominator Definition

A B2l AuA @AlE EfE R8I Aotk A
WA ExlE Feby] AsiMde S TEZelA o] ¢4
2% EzZ|(DFST:  depth-first  spanning  tree) S ¢

thy AuAE AdeA Aok duelE 12 A Eds
AL e dnEETs vei Zlolnt <& 2> (1d
8o AuAE Aakely] 98 27188 2 AuAE Al
A B vk o

GE 2v ATE ARES AMAE 73 Aotk o]
A A Efle] BE B AR ZR oM Jg
e = AstetA Ak duss 164 2713k =Hol 5l
T TS AMentry)=EF ALF 4 =t gl
RE =S XA AR =EE A0R RE =EE
o dial MaAe] AuAE 73k 723 =8 w I
TR A7) AE vAl 3 Sk

D =1{nt U( N Dip))
p < pret

a8 9) AA

Aeats] o

RHHRF HAE 2t mp|E
212 set of node
£2 : set of node
iy
N tin set of Node
Pred : in Node —> set of Node
1 in Node
begin
D, T:set of Node
n, p: Node
change = true
Domin : Node —> set of Node
Domin(r) = {1}
for eachn € N -
Domin(n) = N
od

{n} do
I %75

repeat
change = felse
for eachn € N - {n} do
T=N
for each p = predn) do
TN=Domin(p)
o
D= uUT
if D= Domin(n) then
change = true
Domin(n) = D
fi
od
until Ichange
refurn Domin
end
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Table 2. Dominator Compute
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2124 : FlowGraph(blocks)
£3 : pitset of idom
e
begin
blocks = graph.nodes.iterator
receat
if blocks.hasNext = true
block = (Block) blocks.next
i = graphpreOrderindex(block)
if i = root
block setDomParent(null)
dse
blockDorms = dom]
idom = new BitSet(size)
idomor(blockDoms)
idom.clear(i)
forj=0,j<size, jH+
if i 1= | 8& blockDoms.get(j)
domDomrBlocks = domj]
b = rew BitSet(size)
b.or(domDomBlocks)
bxor(ALD)
b.set(j
idomana(b)
fi
cd
fi
fi
until I blocks. hasNext
end
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2124+ Block(block), FlowGraph(graph)
£ : LinkedList of df
g
begin
local = new Blockgraph.size()]
[terator children;
repeat
if childrenhasNext = true
child = (Block) childrennext
df = calcFrontier(chid, graph)
e = dfiterator
repeat
if children.hasNext = true
child = (Block) childrennext

o = calcFrontier(chid, graph)

locallgraph.preOrderindex(dfChild)] = dfChild
fi
slocs = graphisuocs(olock jterator
fi
until | ehasNext
fi
urtil | children.hasNext

repeat
if suces.hasNext == true
uce = (Block) suces.next(;
if (olock = succdomParent()
locallgraph.preOrderindex(succ)] = suos;
fi
fi
urtil | succs.hasNext

v = new LinkedList(;
for i = 0, i < locallengih, *+ do
if localli] 1= nul
vadd(localli)
fi
do
block dorFrortier().clear();
block domFrortier().addAlliv);
refum v
end
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