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In this paper, we have shown Dalvik virtual machine implementation to reduce the profiling overhead from

the trace of the JIT compiler for the specific method. By running the same Java method on the original Dalvik

VM and the modified Dalvik VM, we have achieved around 30% performance improvement with this algorithm

In this paper, to increase the reader’s understanding of Android Dalvik virtual machine, we will explain the

architecture of Dalvik JIT compiler and we will provide the detailed explanation with source codes for modified

parts of Dalvik virtual machine. From the industry perspective, we can expect competitive benefits over the

competitors with performance improvement in Android core.
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. IIT Profiling Tabled] EIEE A=
Zroll W&t hash & AL
3. hash #k& ©|-83led JIT Profiling Table®] 84~ 3k

N =

4. o] & 1 W A F 00] H=A] E]Ight
5. 022 743 739 Compile Selection Mode =

6. 137 927 DEX BO|E F=F QlE|Z|E

)

o},

9] #-& Aelsl7]19)3) Dalvik 71dw]Al QlE]Ze]
Elol] 3% 2y FcE Avne olele} 2.

GET_JIT_PROF_TABLE(r0)

common_updateProfile:

eor r3,rPC,rPC,Isr #12 @cheap,but fast hash
@function.

Isl r3,r3,#(32 - JIT_PROF_SIZE_LOG_2)

Idrb ri, [ro r3,Isr #(32 - JIT_PROF_SIZE_L0OG_2)]

GET_INST_OPCODE(ip)

subs  ri,rl,#1 @ decrement counter

strb r1,[r0,r3,Isr #(32- JIT_PROF_SIZE_LOG_2)]

GOTO_OPCODE_IFNE(ip)

Jit Profiling Table

200

200

200

200

= 200 512

while (.3 {

PC

backward branch to head of while

32l 1. OT Profiling Table #jde] 7%
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3.1 Method Signature 7]9+e] JIT #H3pd
StollA] A Dalvike] 2H|sl=% 7iAlsl7] $13)
Akehs WS ohea #2227 WEjof gt

L AR AR 7E 25 3] 9 2= e
=& Afslo ek
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Bla|=g A sk gk

3. wzm wle] skele] shsslel Ak

flo} 22 22 =] 913 B E=arellA] Alsk
She AL wlas=e] o]FE ©]83F ololrel
Dalvik 7Hdwialel] & w7 glel= 4] 7o) 7Fs
shrhe Aol 9k 13 2% ofelr]elE: )
S1gk el Ae] eAE BT gk

1 S8Z 203 AL A3 F=F o 225}
A 75 ARSEe] 7P Al s vIA=
s g Zerh

A HlAase] o] 55 mlE] Aejdt e wis
o] &S WA Aes A wise 54
A signature S £l ez} Foh

. Android SDK7} #|-33F= DEX 3} ZolA
__ctE olF F9]ol 7}l wlA=E sk s
v|Z~=e ACC_COMPILE _TARGET o]2h=
access flage A|AgHt

. Dalvik 7PAlellx] WAEZE 3% A ACC_
COMPILE_TARGET access fla 7to] A& =e] gl
= 7ol ZEaelE] S Aksla viE T

[\

(98]

N

External Profiling: void mergeSort(Object[] args)

Method !
Flag
M

Compiled

Method Signature: void mergeSort__ct(Object[] args)

Dex Conversion: Attach ACC_COMPILE_TARGET flag

|

Dalvik Runtime: Check ACC_COMPILE_TARGET flag

H

Dalvik Virtual Machine: Compile hot method Method

a8 2. wlis o]5-S o]83h /Al ikl

=
SELSELEDUEE N NERIE RN
= glol T ATE A 5 g
W ASS AR S oleh Rl A 2 A

2 o3t 2k

Android M#: Android 2.2 Froyo

%2E 29947 Ubuntu Linux 10.10

Av}de]: GCC v4.4.5, IDK v5.0

Android A3 #73: Android SDK
ARMv5 CPU ol Ed[o]E

tj¥#: ADB, GDB, DDMS

QEMU

3.2 78 st Dalvik &A FE X

3.2.1 DEX & =7 58

Dalvik 7Pd=]Ale] A3JAZ el __ct wA9-E o] &
Felell 74l via=g 2] $l8) DEX WE =7
A%k} Dalvik 7HdAlE A A3l wias
o] 55 WAl T T A o] uhe
vasrt 5% i) vz o]F Akl
el eMF| =y} WA 4= glo] DEX W3
TE A WS 9k

Android 2Z4-2~ 3} ZF CfTranslator.java 5}
S 29 Java W4T Blo]E FEE DEX o2
W73 2]2]3h= processMethods P|A~=7} 73 =o] )
t}. processMethods ™At =A43te] _ ot $9] +
A19-E& 7H4l Java WA=E Zbo} ujele] J 83t H
telfl&= ACC_COMPILE _TARGET
access flags #|A3ghc}

=
«

td

H

to

=

r
i

2~ ol.o
srels

private static void processMethods
(DirectClassFile cf,CfOptions args,
ClassDefltem out)

{
MethodList methods = cf.getMethods();
int sz = methods.size();

for (int 1 = 0; 1 < sz; i++t)
Method one = methods.get(i);

éi;‘ing methodName = one.getName().getString();
ifT (methodName.endsWith(**__ct"

accessFlags |= AccessFlags.ACC_COMPILE_TARGET ;
3

Android®= A= DEX ¥}ele] ZHlef] A7}
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S=A ASS shedl Tleels fl" ACC
COMPILE_TARGET access flag &2 713 vli=

7} o7 wistell 715 A el Alsfstar A7} 01-?*
A7 ¢tk DEX®| W= ARy} SnulEA] el
3= 742 DexSwapVerify.c T4 2] verifyMethods
gHellA] o] Foixlch

if (((accessFlags & ~ACC_METHOD_MASK) != 0)
11 (isSynchronized && 'allowSynchronized))

LOGE(**Bogus method access flags %x @ %d\n"
accessFlags, 1);
return false;

}

o] #A1E Fs] $1sh4 ACC_METHOD_
MASK®] A= gtell A 2Ze] A 2]gk ACC_COMPILE_
TARGETS F7}8lErh

3.2.2 Dalvik ¢IE{=z[F =g

Dalvik 7H}w4le] DEX F=& Assh ] ACC_
COMPILE_TARGET®?] A|AE wire] 7S
AT RS vlg FEEE 3] fEixe
AMRV5-§- QIE|Ze2[E] o I =5 $AJsl|F0 of gt

3] &~ FEE B 13 HRAE ol EA] &3
W A=9] access flag 3+& A% § ACC_COMPILE_
TARGET #t#} ®]agicl. =k ACC_COMPILE_
TARGET #t°] access flagell A= & 7352
™ LinvokeCompileTarget 2P 2 2|4k oAl el =
£

#if  defined(WITH_JIT)
Idr r3, [r0, #offMethod_accessFlags]
r3, #ACC_COMPILE_TARGET
GET JIT_| PROF. -~ TABLE(r0)
mov rFP, rl
bne LinvokeCompileTarget
GET PREFETCHED _OPCODE(ip, r9)
mov rINST, r9

str rFP, [r2, #offThread_curFrame]
cmp ro, #
bne common_updateProfile

GOTO_OPCODE(ip) @ jump to next instruction

-LinvokeCompi leTarget:
GET_PREFETCHED_OPCODE(ip, r9)
ro

mov riINST,
str rFP, [r2 #offThread_curFrame]
cmp ro, #0

bne common_methodProfile
GOTO _OPCODE(ip)
#else

.LinvokeCompileTarget #h#e] oj4d8e] F=i=
common_methodprofile & %-7]3}e] A Z=3}el=
HAEE Dalvik 75}de] 2 SofA Huld sl=F
2] 3t

zEst e et ovl T AHuld A3t
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dvmCompileMethod 35 A5l 4= ©he] 7
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SAE 7 2915 il AHzkeler 24
A 37 S8 A 7R —”—%01 shte] 219lA
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O

Z3|3t0] A7} olod 7| EE5S AR AF
et B8 Foelx] A9 2 59 1% 8t
B A R F 171 tide] He wRelE
A

19802 A A BEe] QA sl

Glas=s zgs}ci MIRE LIRE v},
5. LIRS dvmCompilerAssembleLIR <5 F=3}
o] CPUNAM A3 713t 7|AAZ o]AlE gick

1, 2, 3 W Ao o) HaldS $ls) Zag 7]
@ A} 5 el ent okl eo)
Z¥o] (4, 51 314)) Dalvike] Alg3hk= NT Avd 3
H FFES 3E3]] 7AY] Z=F A 5 gk
dvmCompilerAssembleLIR w42 A= 7]Ae]
F = Dalvik®] Translation Cache w|=2]el| *|A}1=]
o] W4t 32 A Y 7|Ale] Z=r) AsE)

cUnit. instructionSet =
dvmCompi lerInstructionSet();

dvmCompi lerMIR2LIR(&cUnit);
dvmCompi lerAssembleLIR(&cUnit, info);

/* just for debugging */
dvmCompi lerDumpCompi lationUnit(&cUnit);

dvmCompi lerArenaReset();

1 4] 19 ol B £ Y A
)ik

1. ARMv52] Trace JIT WAl HEE<Fo] 2001 oA}
o=l 739t ;‘—"E]r/q 0T AFAE 3] &
HhERe| 3leE ek
el Ads dﬂl %‘01%} —/F‘ A% Zlo]ct,

2. BAlsl BT Hhae] oAb
g F oF 4003] A& ubolld] 8ol A Az
+ 34 D} 747z} v7de] $l+= Dalvik 7HdmAl=}
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M Original JIT
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