


Qverview
e SSIT

— Ach eves adapti ve and dynam c system
levd o m zal on

—Usesrurti ne sdistics and JI T conmpiler
— Focuses on serva-9de pograns

e Appy SSII Tto acontertion prodemd
mut ex | ocks 1 n server-s de Java

—~TNP by SSI T

o Experi mentd resuts show TNPby SSJIIT
can avadthe overhead o TNP



ExangJdT Comaleas

ﬂ
4 Native code
Faas]™

e Howtotrand ae bytecodeino

fagt na ve code

— Runti ne satigicsfa methodidinng[ Hod zle @
d., 'Y
— Adaptive Gati mzaion[Anddet a., '0Q




Server-9de Progans

Syst emroul nes

Lock manager Dynanic d ass | oader
Threadlibrary Me nmory nmanager

e Systemrouti nes are execu ed frequentlyin
server-sde programs
— Cause pef or nrancep rod ens
(Lock corterntion GC overhead, etc.)
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Syst emroui nes
Lock contention 1 Reduce

« SSII T(Stemlevd dynamc oai nhzai on
us ngrunti ne 3a sics and Jl T conpil &)



Met hodd ogy

genera ti onal c

reco rd _stats
if ( th reshol

5 HFRP st O




O ectives

 To ach eve adaptive and dynamc
systemlevd optim zaion

e To avadlock cortertionin server-9 de
Javap rograms



Locks insever-sde Java

e Severd locks are used
topaeda daafa

server manage nert “%:;_1__:;5 B ;{é:*
+ Accessed frequerty  f /N _N_ ¥ P\ \
and repea edy by dl | —-—r——3 |}
« Contertion causes "‘f-,.,____;j‘-_-.___fi__; E;:{__j

degradation d
throughpu and
farness

5D 2 GDLUD 8 QLYHUVIW R 7 RN R $su



Handover Lock

I |
- [ |
[ o R T LR
- | | r_ & | 5 P L L 'l
- | | — [N b0 |
Li e | i e P |
- - = Ll e  §
.
L
.
[~ ]
- 1 M
- rir [
\\\\\\\
- A W h
F
] ] F ] ]
1 /M ™ Lr a 1 1™l ™ LF " u 1
irair [ [ =) 11 nirar [ L ol T R Y |
\\\\\\\ - LAT TR .l 1 A1 Lar 1
A W h - TwE R E R e W W IFI1IC=Y i
r I s i T e
I I |
I I 1
I . I u I
b ] F n F ]
u F F
—_— = - n S S
T 1 1 Fa! || F F
I k™ o i b 1 [] []
I TID e »=dB 1 el | | || | | ||
I 10 a.Cdrd F L = [} b | [}
LI I Bl T L B ] H H H H
b | ] [] ]
| | | |
[] []
| | [ 8
|}
L *
u
L 1
u
n
||
k1
u ||
b [}
| | ||
b - [ ]
| | - |
- ] - ]
- F L ] F
- u . u
L ] r 1 r
r
| mm ] ] ] ] ] ]
I k™ o | — 1/ ™ 1 1™l ™ LF 1 /M ™ Lr
I 1IN Bed w=l m irair [ 11 nirar [ irair [
1 I0 . | R A AT LAT TR A ai% 0 IR .l
LI R A W h TwE R E R e W W A W h
1 L |
o 1§ o e
1 1car 1 i
Trinlic L 1
I s i T e

LS

 Hands over the ownershipto a
thread

 Hequent cortexX swtchesin one tick
— Degrades throughput
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5D

Renouncenment Lock
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LS

e Does not handover the ownership
just wake up a watingth read

o (Mrtudly) no context switch occurs
— Degrades farness o CPU scheduing
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Tenpordly Non- Feenpto n| Ede r '8§]

e Dela ys ati ner iterrupion durl ngc rit ca secti ons
— Instrunentation befae and dte dl thec riticd secti ons

 Ensures one context swtch per one tick
— Best tradeoff to manage ba htho ughpu and farness
— 1tick == Conpromse bawee nthroughpu andfarness
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But TNP has a pold emin Java

 Hequent |ock
oper &lonsinJava

 No cone ntionin nost
of thel ocks
[David &
d., '98[Jong Deok &
d., '99

e Javap rogrammers
canna spedafy whch
| ocks shou d be TNP
 TNPin dl locks

(D

-DY @QJ XDJH

void
synchronized meth() {
synchronized (obyj) {

-DY E\ WHFRGH

aload O
monitorenter

aload O
@nitorexit

~

/




But TNP has a pold emin Java
(2

 Unnecessary overhead of TNP at the
uncont ended | ocks

— Inserted instrunental on code

e Insumnary.
— Handove lock = Degrades thr oughput
— Renouncenent lock £ Degrades fa ness
—TNP £ Suffers overhead



TNP by SSIIT

e Systemlevd opti mzapb n us ng rurti e
staigics and aJl T comple

— Det ect s cont ended | ocks by rurti ne
st al g cs

— Re-compilesthe net hods conta n ngthe
cont ended | ocks

— Applies TNPtothe cont ended | ocks
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S aigics S
l&wm
|

Lock manager

e J T-conpiles each met hod whenitisfrg
| nvoked
— Inserts code far ga hering rurti me & ai gics

y GDogat BeQQH§/LWaR QQHRended I OCk $sSuU
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Lock manager

S aigdics

e Re-comalesthe nmet hod

e |nstrumetsthelock
— Forla ds pree npti on befaethe acqu stion
— Per mts peenption & er therd ease
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Nove Pdrts o TNP by SSII T

Restrids TNP ogtl mnzaion olytothe
cont ended | ocks

For non-cont ernted | ocks

— Noincreaseinoverheadfa acqu stion
and rd ease

For cortendedlocks
— Manage baththoughpu andfarness

Ach eves adapive and dynantc
systemlevd opim zaion
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Imde menta ti on

e Indemented on Kaffel Q5
— User-level thread library: jtiread
—J Tcomile: |it3

« Modfiedlock manager routi nes
—To ga her rurti me st ai i cs

« Added andyzangrouinestothel I T
conpl e

—Tofind andingument a par d acqu gtion
and rd ease
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| nstru menta tion Code
e Indementaion on 1 CPU Intel/x86

add|

$0x2,glo bal sche d lock | evel

Lock acqu s tion

—

Two
INSNS. 1N
d nost d

Qiticd sedion

Locl

}

void|] thread d el ayed vy ie Id(voi

D sald etiner irterrupti on;
glob al sched | ock le vel=1,
| nvoke aschedu er;

d) {




Experi nents

6 9ndethread progans from SPEC
JVMO8

A mcrobenchmark synchneth
—Increnent ashare d counter ing de aloop

Tontat 3.2 2

—Wth a Sera program wh ch sends back
contents o an HTTPrequest

Lnux 24.17 1 6GHz Anlon MP/512 MB

RAM



Ovemhead d TNP

« 3 ngdethread neans no contertion
— Conparethe overhead d aignal TNP wththat d

TNP by SS1T

SPEC JVMOS A TNPby |B TNP |Overhead
J T (sec) (sec) (BA/A

conmr ess 12 89 12 91 +0. 2%

] €SS 20.01 20.46 |+2 2%

db 40. 31 4170 [+3.4%

javac 3315 3385 |+2 1%

mpegaudio 18. 88 1889 |+0.1%

] ack 28. 88 29.45 |+1 9%
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Throughput of Nlcro
Bench mark



Throughpu o Toncat
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Famess (1)

« Dsperson d waitingti neto access
a share d resou ce

« Modfiedthe nma o benchmark synchneth

— D sperso n d the difference bet ween the
vd ues

Re mn nder: one cont ext
swtch per 1tickisthe best
tradeoff

sart(X) X(n1),

where x # eraiong 1tick

and n # hre ads
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Real aed Work

Run-Ti ne Type Feedback [ Hoelde & d., '94]
Adaptive Opti mnza on[ Andd & 4., '00]
Paradyn[Zh chen et d.,’99

Gat her datidics by dynamicinstrument &i on
Tenpordly Non+- Peemption[Ed e & 4., 89,
Schedd er-Consa ous Synchron zati on | Leon das
e d.,’97

Progranmers nust use sped d kernd

|t efaces

Threetie B ocking Lock [ D npsey & d., 00
Choose spnywddid ock usng courters
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Cond us ons

Proposed SIS T, asysteml evd ol mzati on
usng aJT conplker andrunti ne s aistics

SSJI T can

— Manage boththroughpu andfamessinsaver-gde
Java

— Ava d overhead o unnecessary instrunent ati on
Experi matd resd s showth e vdidtyd SSIT

We can apdy SS1 Tto a her systemlevd
perfa mance prodems



