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Analysis of the Grid Network Performance Measurement Based on Network Tomography
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Abstract Grid Computation is a distributed parallel computing system, acquired a high performance, high throughout
and high efficiency computing platform by network connecting. As a large-scale grid service’s important component,
Grid network’s monitoring and performance measurement play a major role for grid performance, load balance and task
scheduling. While there are several approaches for grid monitoring, surprisingly, a very little research effort aimed at
analyzing the monitored data for getting Grid Network performance measurement. On the basis of analysis of character-
istic of the grid performance and the drawbacks of the GloPer{ tool and the traditional network measurement technolo-

gies, this paper proposes a novel Grid Network performance measurement theory based on Network Tomography. The

results of this paper present new theoretic foundations for measurement of grid network’s performances.

Keywords Grid network, Performance measurement, Network tomography, Inference analysis

1 58

PR Ak T 4N 2 S5 I BN R T B . Pt
BRI HATHERG, B R A E %8
HEVGES &AL R — N BRBLTEN. FETER
HRETAIY R RN, BRUE T it 5 % £ A5 &
S MA R LN, Globus Toolkit £ % 4 W #5 1155 B 58
ERBRAES,

REMBABEEL FBA TR B, B MEKN
BUBLY B , P BB TG A A2 4 P 4 R 55 B S DA TR ) . R 3
PRAG SR ] , % 4 e 1) 00 2R L 2 B AN BT R Xt AR B R P
MMEBE R A B . G0 IR PR SR SR B = P4 AR SR, M
45 H 420 L R R P 3RS B 3 2 25 A D) 8 AR B0, B A6l D) 5
MU BTN RE B . REBEEMNSE L IEH
g BT I BE , (B PI#% B 4% (Grid Network, GN) i)
PR R AT R BRI RN, X QR CA KL
WA T ERU i LA X M T a3 AT A ARG A A, e )
GN HRESE S N E 2. | %, OGN RAE R R HEER
B BT B B A5 BE ) S SR o I T SR AL A e B A m AR
AWK, P B ARG EER /] 52 R 15 IR 55 38 AT R N
®iBUE, BTN GN HEEM I TF B, Bkt B RS
Wiz E R EEG SR EEEARRMEES.

ASCHEXS GloPerf R A2 50 W 4 3 B4 AR 4 b 2l b, 42
HTHETFTRERIR M GN R B J7 i, A& GN #
BERUL T Wikt

2 GNitgtmBAE R4

R4 BRTHARSE EZ X SR (CPU B+ R,
ERERETTETTE WREENFHES . NESEZ L.
BT GN i) B Rt R 3 S SRR, P BER B P
WEE RN 2 A SGR &, SR K EE A T4
BL, KR A b I 3h . TR (AP
Agent) JLF Fork TURLX A BT IR o () SE PR 2 28 VRS FHE AL T
ERGETH A E R BURE BT IS AT . BEE B
TRAFIAR R SR ) B8 28 1L, K | LB AT HE BE 2 b I 1Y
MHARKEARE. A5 M TFRBREERT LKW ATE
2, SBRAP USSR AT ANEENES. AT
5P R RV RI R P R B — R R B R 2 R %
R b B R 1R B ALK F) BE B ROL AR A R R T 2
B OGN WP RETFAS LB BB E 2 (D PR AR
FE— A F S AR B UL b DAT » FL o8 U0 A e 1 Tk B
15 (2) BT AW BE A R4 L AR P R AR PEREZER
ERNERAEESEAEY AR B UURR GN #hEE; (3
GN HhSHEA AT H B, BRI RS 57 R

E # BIPA TEMAFTEITELNE MEEEELS BRE B4, 2. 4900, ERNETENME SR SR
HERE MEERREESHAFFRTHNHR. TBE WAL FEAFTEIRNS MEEBRLSFHITRETIR.

o 45 o


http://www.cqvip.com

X (OGN BEIR ) 25 B8 PR 5 M HE 5 %ok AR B9 TR 2% LE BN
TR BE MR R,

3 GloPerf s g M5 MM A

GloPerf ™ fEi% R 1 H035 B I 17 18] B4 3% B 3% TCP J)
B, AR B IP sk 2 R) FE AT SR 3 T 60 P 4% BE L
Globus | F netperf 24 i 2 o %5 55 B R 45 1 E W X 40 o
fE. AT R KWK (O netperf i) TCP-
STREAM iR 4k8 i & £ HLE B 5 55 (2) 1 netperf
#TCP-RR I KB HEEINENERGER. BRA,
GloPerf %f GN #y 8l B 7776 T HE #8956 - H— . X GN HEaEM
BHRBANEIR. MEFREPEERE LT,
g BeT 4 KENB SRR S, TS PN
ERABSMUR. H, B TRBESES, X riR
W B SRR R R T B R S W B R SRR
ixt GN TR, EREZ A EENNER B LENE
HERKH. H=, BT GloPerf A5 R & EMHERER, I
B AOBARGEZ TR, T8 L BT GloPerf B¥U MK
BEHEKYEERES ., X[5ARRAMEHN LRl
B AR, 4 58N THE GN HRE B4 MAECH94
JHREZ) M MSE(B iR 2) K 1FG GN B 5. XK
BERERENFIORBEN ZHFHELHFREARARERE
b Y ) BB A P) BEIE B RSBt S R s ED

P P B B B AR A R IR 443 26 O k107 AR SR W
IR ES R s & RIEN RSB0, 08 A E
H5ZAME REMENE, SRR SRR, 1R
R BE5 A, e R NIRRT R L@ AU
FEEHLUEHEWMELR ERP FILER LT
B b B sy B8 SECE R BB AT ST ) AT S
PRIE RGN RETEAS . XL BB ARYE TRENTEY
', 5P RS MRS I IUETIEX, HF AFEME AT
X EWHEMPME. BT GN RUESEA EMBEEX b
FRIFHME S R, G B AT EEHER T RS
AITERETY . BAh, Xl B AR E T HERENE LR
B BB B S MK TREE AT R B, B LB 5 M
EEEHPRPIN X M B W EITHRET B REREY
BZRBEME, B T RERMRLA SRR AEERA
GEFERXF SN IF R, M LA SE B BT A EMERE B B
R EATRE S FE MG T AR R R R R M
LB E A GN Wl &.

4 ETMANEEHA GN (AR5

4.1 MAHEAMER

AR, B bR 1 W% W 2 83 # (Network Tomo-
graphy, NT) 1 Rl & H R , E M2 (CT) BAES]
ABIR B B, AR5 R SR (R 48 B S BGA R B ) Bk
SERTRIERT NS IS RE IR P S . NT RARERIBE
MR SRMR B NTN RZRINERXR. BERN
WA A ZRN A EERE, EMNZEaE —TREAN EET
M. BEREEHANYAZEANEZEER, eNZEAALERE
BWNR. ENTHES, §RgRTames i Fi a2z
K—XZBEXRRMRE - BEMN, REENBAR TR
BRI N2 E B ET I RER KR BEHIE, R R
FRIBLE BRI BN ER W%, B FHRIXELM

o 46 o

D000 http://www.cqvip.com|

B SERLA —E I BEPLYE , X 2o 3 B HF R R B B R B
YERES I, TR A ST ik T B AT AL, TR
B ch4 AR A ARG R E A IR SO R R R PR RE
o EE,NTHEIBESFA B —REENRY B, 2

SEYUERBERY, 75 P4 O s BN S R S T B, B0
FLZBWEE XSRS TR AN LOMS I G R
A5 80 Z I 2 R4 R IR A BRTS RUBTHEAT R — Xt 38 1R s R
AR B B AT AT AL i RIS X KR
W BRS04 FVEAL  HERTHH B YERE R Th. NT 3
BEAR KPR ATET 8T 05255 30 55 00 38 1517 2 SR HE T Y
LRNTERYERE , TR A RR RIS T B X MBERRE T i T
BRI 8, 37 7T K S B M4 AR & i
TR, e L, NT W EERAEREMERREAR
REHEHBAE.

4.2 ET NI GN WR544

T % GN pHERE#EAT I &, 7T LAK GN REBRY R
BER—EBEORBE, & BR Y SUET ZB HE
BRER., GN RV ARRFUERELRERE LET
A AREEMELE BT R RIE GN 195 [ 5 2 a0 &
R AR KB R R W GN W T St
B, HAVH GNWEFERRAIEEEY Y=A0+e H
WY BB R R R (N GN SBIHER), A 2 GN BrifE
B 0 RIFEHSHRBE (NFHER) « BREAR. H
TG, 2 e 37 0 B B R %K X U BP0, 7T
2.

Y=AX D -

U, BAIA X, Fm GN WG 7 SN ERE.V &
AR NRER MERFAANREREEH X,=(X.)jev,0
=()iev HRBRB RN TATEAHMNHESE. £
X plas0)=P{Xs=z) WA :

P2 ezt = 1 pCams =T p(z;0)"  (4.2)

U DRA 22?2 n RMBER,QRHA
ARRMBLERGES n(ORMUBLERTHREN 2 KK
. X, TEENK GN S HERTRR R A DR
ﬁ:

d=arg m;'ile;{qp(z;ﬁ)"(r) 4.3)

FA LR o BRI S LA, BSr B 1 TR R AR
I JUELZEAA

GUI
ERGETNSE. B ENT Agent. BRMEHELE

B 1 ZET NT PSRN ERY

ZE 1 o, GULRF P BLE T Job Xt PI# R 48 ¢ AE W &
H) R ; System Agent Fi X GN IME MM B VIR EHTE
H;NT Agent J3 3} Job Agent, 3] GN &R s REMHE
RESCHE CREA) FF R A& & MO HE BT 4 0T BB X RE A S AT 44T
Job Agent J3 SR FIERF(T 538 NT Agent #HLLER Job
R P EFERE L

4.3 GNHEHXM%E


http://www.cqvip.com

— R BB B R S RS M 48 S R (B XE T
B EREXE MBS, JIESTHITERMEK. LHE
RESBEMARENEZ %, BmE Ll R#E NT MR8,
T 33 W0 B2k BB A 4R 405 A i) Ay 73 Tl R 0 4 BN O B R AE SR
BESRRE) , KRB AT NT MRS . EsMET4k
ZHWEAMABNE, ZHWEBRRAE GN PERBHR O
BRI, A E GN M E Mg f i, HEER
GN B E R L, B T FAREIEN T, X PR &R
PEREW BHE AR AR I B, HAR BT R I 2 (Packet
Pair) AT AR BB M B A 5 M R R . £F%F GN SRR,
GN HI B A 88 2k 37 T P45 19 ZE Rt 224 (0 ) % 5038 iy 3K
BOU , FI F B 15 s (—FP AR 55 daemon) SR HEAT B4 AR
£, %54 M AR AR EE Globus %G —HFE .

4.4 GN4gEIEH I A&

£ GN M9 A LIl 3 i 2 W B B s » s T AT 3
FA T, R R HE T AT B R MW GN A AR BB,
Wi TS E RO R B GN HHEEW B B AR 1, X
= GN Wl & Rl KB TE

ET NT #9 GN HE e &, 7T AR I & K 8 LA it
(Maximum-Pseudo Likelihood Estimation, MPLE)! 33K f#
@ ORPRE. $3 GNHBEMENE 2. E#U DR
FEAR X S EMEM METE T, ORI T R
HE GN BN 2t ] BB 43 48 o 25 T 187 SR 7 [R) R O 28 s HLAH 56
5 SR J5 WX 26T () B 150 A R A R 15 2L R 3 (Pseudo
Likelihood Function, PLF), ATi#8 21 (4. 2)K,

ERETFRIERMN GNERERE A FHE T 1T (Pair
Rows) RiEE(INE 2 Fin). WEM SERA AN
FHREHES, BN FRBscSTHE AW DRE Y
=AX, X BR& s W&, A RATFHEER NG,
Dl M2 AHRANE - ZD. INTFEI AL
YS@O)ORPAZMREBH(EH s WEE o), I8 5] PLF
PRY:

N
LP(ylayz,"‘,yN)ZHHsf’(yf.;O’) (4. 4)
n=1s€

U OXMB KRR RSE 0 ¥ MPLE {31, Bk, PLF
X2 RSB L — B R B R M AT, BT A2
R ZE AN T RS H, XERFER T GN WS 3
#,

B MPLE /] =4 £ FHIBME. FIAXMERER,
A E R S X 2 Al BT R A . B
6° RAEH k BETIRBH 0 6 HE, R R (B IR B EDQ,
%) HE k1 BT REKA MERE, EEEET 06—
AR EM. X B, F F Pseudo-EM Algorithm!™® J5 3 & {#
PLF BB B AMH, T2

Q(G,H"’))=§S‘§Ey<k> B30 ) (4. 5)

—A~F RN B — AR & B4 T R AR T L AR T
—BTFRRES EEER A WFRITRBE. MR I F£5
M RHEE, WA FRMEERE [U-1/2. BEM%
IO BEWINE 2 AR AARFRE R DS MR
RREHTE B .

PRI R o B8 4 T 7 XE X GIN B4 ik BB 33E 47 HE BT
MPLEA AR5 58 Btk K RIR AT H9HT B R AR, T HE
PRI T RPN . HCRME PLF: (DR 4]
R A B 3 fTRESTHE— PLF. HRRFHTESE R

D000 http://www.cqvip.com|

BRG] A, — T AR BT RAT . (D HE
b AT M RT BT BT (Pairs) e/ 8 PLF, B3 T 5 i3t
BAE, T ERE T8 AFEN R AT L
. (3)¥4143: (Divide-and-Conquer) (49 B FAE (M 3k
A E AT GN HIET KHER NT 8.

'

%3 Y,

° %‘f(ﬂ,)

Y,
Y, X
A X,

B2 GNHEEMTRERELEEERF AK
PIFTHRHAE XX R FREFER A B BT

BHEMRE PHRITERS R ER RS BRI
PR EE P48 E B I F RS P B3R ORG & 23R TR BRSR K
Wit B 6. REBNIIIFTHIH RN RGN
ARFLTHZHREENFHAEEENAT GN R
B, RBHPE T RERHRE ERE 2|tk R
Xt IR PEEREST T MW, 0 NT SR B9 i B0 GN H:AEHI Y
BEHORT B, ASCEMX GN #EAEW & M3 & B4 A
KMBBARBITHT, RU T —FE T NT & GN R &
Tk, EABHTMR T PRI E R R R s Ak O GN
BERIMEHOR TH R, SR, by T PR FIP 4% 057 2 1 1 4
ARELFRBEZH, 2T NT 9 GN taeM & ¥ F 0 T3
o B PR T 385 358 Al — 25 BB 5T .

% X ®

1 Baker M, Apon A, Ferner C, et al. Emerging Grid Standards.
Computer, Published by the IEEE Computer Society, 2005, 38
(4). 43~50

2 Zhang X, Schopf J. Performance analysis of the globus toolkit
monitoring and discovery service, mds2, In; Proceedings of the
International Workshop on Middleware Performance (MP 2004),
April 2004

3  N'emeth Zs, Gomb'as G, Balaton Z. Performance evaluation on
grids; Directions, issues, and open problems., In: Proceedings of
the Euromicro PDP 2004, A Coruna, Spain, IEEE Computer So-
ciety Press, 2004, 6

4 GLOPERF - Globus Network Performance Measurement Tool.
http: //www-fp. globus. org/details/gloperf. html, 2004

5 Peng Liang, See S, Jiang Yueqin, et al. Performance Evaluation
in Computational Grid Environments, hpcasia, High Performance
Computing and Grid in Asia Pacific Region. In; Seventh Interna-
tional Conference on (HPCAsia’04), 2004, 54~62

6 FKEF, FEX, BHHEY. % Internet R 5HTER. K%
#,2003,14(1) :110~116

7 WF, BN, S, % P MIRERE RN BRI RN
JB. HF¥37,2003,31(8):1227~1233

8 Castro R, Coates M, Liang G, et al. Network Tomography: Re-
cent Developments, Statistical Science, 2004, 19(3): 499~517

9 Duffield N G, Presti F L. Network Tomography From Measured
End-to-End Delay Covariance. TEEE/ACM TRANSACTIONS
ON NETWORKING, 2004, 12(6): 978~992

10 Gerndt M, Wismiiller R, Balaton Z, et al. Performance Tools for
the Grid; State of the Art and Future. White paper. Shaker Ver-
lag, 2004

11 Lee D, Dongarra J, Ramakrishna R. VisPerf: Monitoring Tool
for Grid Computing. Lecture Notes in Computer Science, Spring-
er Verlag, Heidelberg, 2003, 2659(1); 233~243

12 Liang G, Yu B. Maximum Pseudo Likelihood in Network Tomo-
graphy. IEEE Trans, Signal Processing, 2003, 51(8); 243~253

o 47 o


http://www.cqvip.com

