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ABSTRACT

The term Grid computing originated in the early 1990s as a metaphor for
making computer power as easy to access as an electric power grid and this
technology is considered as “the Blueprint for a new computing infrastructure”.
Data streaming application is one important part of Grid computing framework,
particularly when involving in dealing with transferring and just-in-time
processing massive amount of data, if taking account of various limitations
including network bandwidth resource, storage resource of computing network
and its computing resource and so on, it is a considerable choice to introduce
mechanisms of Data streaming transfer and just-in-time process. But this
technology is not well developed yet, so it’s a meaningful job to explore and
reach in this area.

This paper introduces three phrases of our work: Part one designs a series of
Data streaming application framework and mechanisms based on Grid
computing network, jointly with American Laser Interferometer
Gravitational-wave Observatory (LIGO) project including the work of seeking a
satisfying admission control and resource scheduler solution; Part two simulates
it with computer tools and builds a actual network with existing Grid computing
framework tools such as Globus and Condor, then tests the solution.

Experimental results show that the data streaming environment can scale
well regarding storage usage and adapt to dynamically changing application data
processing requirements especially with constraints of limit storage and
bandwidth. On demand data transfers and just-in-time data cleanups are
proposed to meet application requirements. In order to utilize computational
resources with limit storage and bandwidth, large amount of data have to be
streamed for processing. And Experimental results also show good scalability
and adaptability of our environment.



Ongoing work include the consideration of data sharing scenarios
among multiple data processing applications. Also some heuristic scheduling
algorithm except Genetic Algorithm is under development for refined
performance optimization. We are trying to join the OSG with the Condor
pool at Tsinghua University so that data streaming and application enabling
in a larger scale could be carried out.

Keywords: Grid computing Data streaming application
Admission control Resource allocation
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A TG o KL RS UL & LI 5 2 S I R S 5t s
17— BUN AL, A3 AN RGN, f i IR R W 48 T AR Y (1A 550
WS VENESS & RSt T % ShA R BRIAEAR 558 B2 ol i,
111y HLARIE A B FRAE 55 e e 9 th i sh 2 R B (1) IX LA LI K 4 /s 1740
BRI RN, AT 55 O B ZE P AT A SIS AF IR ), [ I e 2% 18 31 b PR &
it AT 55 Z (M A L& B Ok FR - T I 3 AR AT BA S ) o IR BB AR 32 2k
RO EARCE TR SR, R TAREE R LR 2% 1, ERXE — Rk
A, SRR DU RE A By R PR IR TR EE AN 2R K

2.3 RRIAE
2.3.1 RFAEILERE

558 B NI AT 55 55 AL B 2w (VWSS 2 J AT 55 T dn e Ab B 2% i |-
AT, I HAESS B il L Bt At 26 i i /K SR A% 36 BTS00 (1 Ak
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i A P 2 S AAAE i s At R R ECKE 1A T M A B TR IR A I B B
fititas ERTUREEE A7 A RN IEAEIEAT AT 55 DA S 22 HF 9 2% 75 8 A
i 2 A5 90 2% S YA A F AT A B e B ] AR e a1 — s RRE ) AR RS
B 1 BEI A L IO ULAE B AR AR IO BEARHE S L IEAE AT AR 55 X Ak 2 2K g
H T 08 PR AN A2 3 RSP T B B A PR 2 R e/

3% Scheduler Workflow
q@

Executing
Agency %

3

Storage Network
Management le—— ! Resource Network
Solution Monitor Transfer
Scheme

A

Y

Running
Application Timer GA
Queue evaluate
Finished
Processed Application
Queue

2.5 BEUIR R AR RE K

YU A E IS A A (1), SXA A AT DALRAE % U5 1 7 S RE 45 21 SIS
SR o AT55 5 BHASAR I 0 2 BE U0 Ul 25 WO ER 1) I 28 e A ., A3 AP0 A B
J7 % (Storage Management Solution) F1% 244541772 (Network Transfer
Scheme), HAr 538 & AL ERIU R I, A Wi Sy, i
JaAS AT ALK (Executing Agency) 2555 )i »
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S PAT S8 S R PAT AR5 BB HE C 58 45145 BA 1] (Finished
Application Queue).

AP0 BT 58 5 B2 Ak 9 4% 08 YR 0 2 A s FR) AT A S AT 1, 3RAT
(1) H A A2 PRAUFAT 55 T A 1) Ah B2 28 R T H B B8 U AN IS A, AL AT 4
IR PRAUERE AT S50 I R I 20 A7 A 2 g b PR 28 S BRI, A 5]
X AR AR AR A B TP ASBIIR, At 8 P20 ) 7] Y 8 A i — it A . 3k
ATTER 8 Yt 2 T St SR DR AIE A IE AR AR AT AT 55 1 I 5 A A B
Wb P R R — B AR SOt 2 B s ] 2 b itk 2 b . (Hot i T Ak PR
8 i PR A P T o IS 221 PR AR A B T R ATT STV AR i TN (BT T R] LAAR s 2L
SALSRRAETII, A LRG0 AT D, T HLH T R 2% s Be 1
B il A ¥ PR s Ak 30 28 Sy LA A7 Ao TOTEE PR 5 5K, BT AFRATT 5 I N AT ot 1S 280 KAl
GAFIWIVER o 25 EnT RN, A70 5 BRI X 280 A A o 2 A2 AH SR AH B ), A 38 Ak
T HH 1A 4 S UG U 28 A 3 FR) AT S At [ 2 o

2.3.2 FEEEBEMMIAVFIFIE L

I ] PR A it o WL IR Ak 7 1 38 70 IO IEAE AT (R4 ME S5
{EIXFPHLH AR Z BREE R o OBy LeAb BE 28 3 AR PEBcRa e, Hak
B PEARANK, 1115 g L8 A B 2 (1 Ak P S AR A BRI 2N, XN P 200 i
A P3RS, 5350 D RIPUR SRS A B2 il A 2 8l 1Y)
FE55 73 BETRTRE A A AR 2 — P F AR RER A o T S, AE1 3 70
rRTdE &, JAA BN L i HALROR SEILE 4 3 R, 4
I/NMEAE S BB IR B A 5

D1 g Ak B8 22 g DA s SR BBCESC B e b v ABRAR T ACEA T (GXm] LA
ik, Lt G A N AR B G B s A BATIANEE— IR A3 oKk
Firfd RBEAT AR B, BATTH e LUK MR A5 B Bl J UK A AL, £
il s A REAS IEAESAA TAE 55 1) b B 28 3 73 FC RO A Al 0 e 2 /D I 2 K iz 5%
IO FH PR S BRI B C— JBOHs d5e M Al T R AT 55 I B TSR IO B K/ 1)
BT, RNt 2435 A7 i s P A 0 Bl /s R SR R B ) K
N, AR PR AN REBEAT RS P, AL 2% v PR L B Tl

BN B S B I S BT B, BATTRT BLIA AR B2 B AR A7 7 Bt PR
R S AFA S A K R 2 AT A T R G o, P ARAT . %0k /D
BE NG RE GXANET NS RS W IO L, R IR 2 1
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AMitie), FARKIIMNLGE IR FCLs AL B (A7 Al IR A0 5 20 TG PR A i
AR SR AR, 2R I N B RN A . X
WAF Al S AR N B R S B, TR T ORIER S RE T

AL — AN AFAk SRS R AE ARG & PG B OR B A il i, X 5 e 2
AT BEFT NN FAE 55 DR B A7 A DR U, 15 T3 B A7 i 2 0 L2 i A T 1
FESSAFAR Nt 5, 8208 AR S5 (R Bt AR Sl ekt Ay . BT ITeE 17—
SE (AR LR LU L — SB35 (A8 75 22, e DI 5 -8 5)
AU AT A7 Aol s A7t Aty B DOR ORI K O B — AN AT 55 I A AAE

%o

(a) dapplications

. N

{(b) 5 applications

ZANEEREN

{c) 5 applications

K2.6 Al B R

2.6 (a) BrnArfiids 2 RTIsAT I 4 DTS 20 IE T A7l 7 R I
AR AR CEALL); K26 (b B A MES R4
A D> T, RS PTIMANIESS: & 2.6 (¢ Brnzeid— Bt
FAESAE R R IR )G, AR A A R B A 7K
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2.3.3 MEEHMAMIAVFIFIE L

19X 208 A 42 1 AR A I 2R e ke A o PRI AR I 8 98 0 BiC DG AR 21
HE 7 I Z4 (13 PR At DL DR S50 mh Ak P 2B (R 55 O SR AT
K At /D 2o AR B2 S oA AT it v S O (A i b A7 fik RO 2
PEAAL) WAL T 2SR A Kt A fariad 2 20 38 Jli A7 Aok s Kol H L ol
TR REE FAL S — RN . BAR T L8 IE 3T (0 D 3 A A AT
TCVRIE P BEAR R “ 22 DUE AL 2 D8R ARG, ERNVIRFAET
LI AF i e AE S A XA TIE BT AT EIRPEARIRGS : #ORAF Al ds AN
ELY ISR i Y (1 T [ P SR A A5 D AP T 55 10 Ak P 28 i ) P 8 1) e
o

FATT A P A 3 B B T SR B L 1 ] PR R A A R

CIRFERUE, AT e BT ML, W KPR K% iE.

+
(f Networke Storage+

computing
Data+ poo| Group 2+
Sources '

Group 1+

K2.7 M& iR gn S

AT B TR |, B SZ RI T H o 25Nl i b AL ==
BAMES N HPRE A s, ENET—DMRIESESS « BMESEHE A
SRR TE X, Hox, € X, o 9SS s AR g RN v I, EH A RH
PR BRI U (v,) o TRATTESE AP R TS N RS AT A 455 30
PEOMEZ TR R, XA A ] AR IR T R

P.

max Y U, (v,) (2-2)

seS
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S.t.

dv<l and v <X (2-3)

seS

x,e X, and > x <I (2-4)

M TAFE A BRI, P REAT AT 55 e 11— BT [0 19X 2 A e P
FAAE IR HCE CIB 38 PR, I FRAT TR HERE RAT 55 43 T (10 W9 265 315 58 % Bk
0 (HAtE v 4 0), BEATES s RJET S M—AF4S,, A

X,=Vv,=0 seS,cS AR (2:5)

A TiE HI W 2 AL AR R I PR, Sfedrh el s R EA T I 2], 34X
A s

XV -0 vses, (2:6)
[x +a U (v if D v, < pl
(kD) ses (2-1
: SxY it > v, > pl
seS
e ouU ()
A (y — (2-8)
U (Xs ) - aX(k)
U()=> U, (v S, =S-S5, (2-9)
seSg

Uy, =4z freOD) ey fa15m
S R AT D A
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3T BRI A RGN XINE RS

3.1 HEHERMAEN

HAI14E Matlab2007 AF1- & EAUSEIL 120 2 Torh i Eue i ] R 46
BEVE T AT g Bt et H AR R AR TN, BATPR AR R 4t LATE 4R
DU RS TEREREAT Pl £ ZEPP I FiE b 3 RS i (AL N i) o450 5%
PRI AL R R SR R R D)L AF A TR U IO 285 5 SRR A AR T R L AR S5 B0
A R By S A I 1) 25

3.1.1 BRI R GRS IER S

FRATTRE B 2.1 i () 5080 A 2R SR AR T A RSt 1 i s R e g 23
giky, AENE AP SRR S T B BN DR KR
g A g e S B IR S P I T

Real-time data supply.
Remote~ -
Data Source Bandwidth+

L} I [} h 4
Job : ) : GRAM- : Job User
submis sion« |= Scheduler- p| Dispatcher | servere : Wrapper« process+
1 1 1
1 1 1
1 ] 1
1 ] 1
: : MDS ' : :
Client erver Management. ! ! Computational
: SRS : ! Gatekeeper.!
node. ' Engine. : ' node.
1 ] 1
L} I [}
1 ! 1

K13.1 BT R GAHE LA

F— B2 P S (Client node) Rz 24U (Remote Data Source)
J& T T5E 1 e SO B Ju s,  Lhan AT 45482 (Job submission) ik 1)

21



REMESIEZ RGN 2 AR5 VIR S0 X N H s b Bl 45 B R
INEEAE S
”*Bﬁ&iﬂfﬁ%’ﬂ%ﬁ (Management Engine) & Zli i v H &G A% O
>, UHRES (Scheduler) HAR ML IIAE (MDS server) FR4L 1) i % 2%
#Z‘ VAR DUFIAT 25 5 BE A SR DLEAT DL A dE Ak, ) B T7 S84 3l v
PR (Bandwidth) FIA7fif 95 Us (Storage) [F4HL.

P BEM SR (Gatekeeper) =% 8 M 4 IR 22 4, IXAESE
B 14D 19X 8% PR 5 v A 2B LA EE 1Y) (Globus I ELRERE Ay A1 G 3 Ak 22 4
WIEDIRED ,  FRATIAE v SO LB 7 B BOAN T I 0 1R S B

SR B TR s, FRATTHIA A o3 A B BEAL R s v A B
CHENS B WAk BHE AR A IR AT RN, FErb ANTR] P B (E A0 23 A1 X [a) 46
IRAN AL PR 2 PR R 2 5
3.1.2 H#ITMIFRY I ERE

SRR AT, AR MES IE S5 RGN )
(T AEFMPIHRLEH (W) SN EHRIEHEHREE (A9 R
SXof I V1 R o R 2 2R T (P M AT S5 FEAT il 4 (1 B /N
(St :

ﬂkk

#3.1 SEEGHHER

number St Pg Wy as ts
1 8 2 1 10100 0
2 9 3 4 10500 0
3 10 3 5 6000 0
4 10 1 5 5900 0
S 8 2 1 4400 0
6 5 2 2 10100 0
! 5 1 2 4700 0
8 6 2 5 2200 0
9 10 1 3 8900 0
10 6 3 5 4900 0
1 9 1 1 3500 79
12 6 2 2 5100 229

N
N



number St Pg Wy as t;
13 10 1 1 2000 261
14 7 2 1 2400 363
15 6 1 5 10500 470
16 6 2 3 10600 489
17 8 3 3 6800 645
18 7 3 1 1600 764
19 7 2 5 3400 769
20 9 1 4 4600 1243
21 8 1 2 9300 1247
22 8 3 3 1200 1496
23 10 1 3 1500 1556
24 6 3 1 2700 1636
25 9 2 2 7500 1694
26 9 3 1 8400 1846
27 7 1 1 7500 1917
28 8 2 2 5600 1948
29 5 1 3 6500 2540
30 5 3 1 4000 2911

M B A, AR RN 2GR AT 55 BA A AT 10 DNEERFAESS, AEET
3000s i) Py F e (AT 55 LA Ly K n R R AR IR BIE o AR 55 1 B /M A
FIARAIE S 20 3o A o 5 £ G R R/ Bt I v S st Hh s 24 14
SRAHR T I 2 73 A I BEH LR A 1 o

BRA SR BT st (10 Bt b PR 2 i o3 3 FRISAL (BRI PYD, RERISEAYIN
THEHUECH 7350 5. 4. 7.

3.1.3 AEEEEFRTIEE

U A A B i B AR G A% DR, Mt B BT Y 3t A LA
IEAC 35 ) P B R BE S S5 B R IV BRI L A7 At BEUSORT I 2%y 5 B
AR R S R SEUBEH Y AR R B s 3.2,
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— " (EFNA—E \(BREL—RS

| EEREAE ] E‘]Wﬁ%%%ﬂﬁﬁg]
| EERAFE I
HENAE
: @

AT

s

KI3.2 U PR R v R K

KRS TAE PR EE
WL 1
RIS HATH el ik PR T
A8 S s A B A T
AR S da AT A A S H T
fify e B AL SV IIE AT S 4L
AR/ A=60
Z kA% S=100
TXAEZ: p,=0.2

B E: p,=0.01

U LA RPN STE S g5 - Ul N
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3.1.4 MXERESR

% 10°

9

3 -

throughput (MB)
(%) E =Y [y (s3]
1 1 1 |

[
T
|

—
T
|

U | 1 1 1 1 1
] 500 1000 1500 2000 2800 3000 3500
time

KI3.3  Hts i i H R e s ks s

T SETRA DI R 8 i A Ak AR A I oL (L I 3.3), FAT T BAK
IAEAWTA LS NG DL Nk i AR | DL M I K, R RGEA
FDUEAL BT SS, BAT R AP E Ik

FEAE TRAT T I R G A7y T Y AN I 288 1ty o 0 s ) R AR O (o3 AL TS
3.4 MK 3.5),

M 3.4 v, ZEMLIET BN, fA6g s IAE i LG (fEfik o
(R 2 00 180Mb),  [AJIN AT DA A7k #8202 o B AR A — S AR A
e R AR B RS T HAE At S R 2 i 2 LA & BRI o T e f T
FENTAETE IR ) 20 %A E I AEREMT R, TR A7-fh s SEBR A7l 1 B0 347
140Mb Zif, AR 78%, PrLASERr bAEf R BRI 2% 3] 3%.

A EATT I T DS SN HARAT 25 70 AT B B A A 15 B,
TNEPTR, 57 MES IV 2] (R 2D BE AT 2T 4445 (3200s
Fedn) FLEHR A7 DR AE — AN AFDO LIRS (7K, T L& D 2 B ] P 2
PEAF AR SR W B MEAE (BMb) 2 b, IXE AT IZAT ST 5%
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PEA S i T Bl A AN AL T RBP4 (R A s A A
B ARG 15 AR AR B IR AT 20

¥ 2% 415 5 15 T (RO R P 1 D02 2 AR, Wi 3.6 s 44 W00 30 1)
AGE 7 F A sty 58 B R Al S8 A (B0Mb), K2 I 1) pAy i 5 1) M) P
AR AL AE— AR BT B

JaBAVE — FHEMESS SR T IO Cnr & 3.7 o),
RLIUAE 55 NS RIS I 8] wT UA BB D BN 22 1R J LA 55 (R S AR I TR
Ab G2 TR LRSS I DL S ARG k1, EEnss 120 14, 21 A1 27
FAES WAL BRI A 2. 1. 2. LT miR e e 5), M5 BAS
FRI~F- A A5 I TR 4 N R

160

140§

120

100 - .

Dccupied storage (MB)

60| .

40} .

20

1 1 1 1 | 1
0 500 1000 1500 2000 2500 3000 3500
time

K13.4  Ha i AR ZeA7 il v AL ] 1
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3[] T T T

Occupied storage (MB)

5 - -
U 1 1 1 1 1 1
0 500 1000 1500 2000 2500 3000 3500
time
KI3.5 BTGB AR S Ol K
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i
E -
£Z
=z
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3.6 Hda it 2 4 9 2% s o A 1
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] SN ]
COUHT

£38

Application Status

0 1000 2000 3000 4000 5000 6000 7000 @©O000 9000 10000
Time (minutes)

3.7 HEAMTS5 S AR AT 7R

TE: P 3.7 e tads PR X AR AT S5 AESL B T Ak TS BA S A AT, b R SRR AR 55 IEZE AT

3.2 #£32 Condor i+E M5zt

DAL : W5 BT B AR KRAS BERDTF L 100M LK 2%
MR- 15 2
ffiff: Intel (R) Pentium (R) Dual E2140 1.60GHz 1GB A7
Intel (R) Pentium (R) D 2.80GHz 2GB WAf¥
Intel (R) Core (TM) 2DuoCPU  2.10GHz 2GB Wff
A% Linux Fedora Core7
Globus Toolkit4.0
Condor—6.8.6
WA Ttk http://fedoraproject.org/

http://vdt.cs.wisc.edu/vdt 181 cache:Condor

http://vdt.cs.wisc.edu/vdt 181 cache:Globus
http://vdt.cs.wisc.edu/vdt 181 cache:GSIOpenSSH
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3.2.1 Condor %1 Condor Ef15E

Condor & —/NMHR A BEVH S USVE MV IR REAC R A B R 48, 1 H.AE6E U
] oA 2 YRR A 2 058 ). Condor 1L classAds Al
matchmaking Z &G EEARPEHE T ThRE . S5 HAMREALPERAS ) R 58—
FE, $24545 Condor FIMENLNZAE A NS SR G G1E551817

B RS PRI S RAT de R e R, XA I R 2% mT AR R 20 Jli AR %2
MASTMTES . 5 Globus A3 K MIVENEAEARS  WE RN M L 7E L h] #0122 3k
TTT . FHEAERATRAZ T Condor "4 VEME AT LA
condor_ submit iy 2 FUX M I DL K - AT 3 SCAF R IR AR D 7 SR 3828
4% Condor. —HAEME#E3EAZ 2 )5, nlUAEA condor_q v & 2EAT AR
condor_q iy IRFIBAFN BT LI FIER, LRI PRI S B, Bl
MBS 1 H HHATI ] VMRS BLRAR e . e SE R, - i sim
A, IR AR AT IG5 S, Bl Y CPU I ) B4 b i
N FET A B

£ Condor 1R 21847 IAEE ] LUK S FEAN ISR B (VR o 1847 3R 5%
x4 Condor 5%, Condor IAEEIEAE b4 2 A flid SCAF TR R E 1
BB VRN IR B bR AEIR S . SR, I —SEIREE v LSRRI FAT R FUAL

(Parallel Virtual Machine) . ¥ Ef%i%# 1 (Message Passing Interface) .
Java® MERIML. PIRSTT S, 1A — AN THRrR IR S s RS . AR SCIRE AN
JER T S IR SE ) o

TE A % 4RIz 4T Condor I, Condor mJ LA AE—AMH4T 72
(R B . SR, G SR AR 0 e i AN A [R) 4 B P ) LA I B2 R
KAL), I IIET BTN ANRIERE AT REA — L BA 1%
PEHLES, AT DO SRR SR AT O . £RBE nT RELEAN [ sy, a8 AT
LA AN [) A 1 18 B2 S P AN [7) 38 5 B2 o 70 0T 08 1] AR AR R A T4 ke iy it
PO A o 00 5 R IR P A7 0 o AT 2 ER TR 22 AN R IS 2R P A R A 44
(1), Globus Toolkit F2AL |— AN LAl i i o 703 26 e ) 43 A7 X Bt s 2 ) AT
PRI FHAEFRATHE —F Condor WA fEiX 4> Globus JE:fl % jiti 1]
SEAl P R RS

Condor ) W A% 45 1 S T8l ] Condor ) A& PR B3R JE I o A A ]
Condor &R, Condor A LAE LY Globus Toolkit 545 NV H-AT 31320 £+ ™
F 7 . Globus Toolkit $&4t T WA IEAT e, L35 7 A U 2 A 5
() 2 A PR B U5 )

il Condor fHFYEY) Globus 2 ff) e P —EHEA TV VAR AT . W
MRl Fx 4 Condor-G. Condor-G 1] Condor [V B4, LLA
Globus Toolkit #7224 PR B 5 VT MR . Toolkit $E4E T SOy SN 5
AR BHIR AT B A S e ) LSO FE AT IR . Condor 8 I AEHE AL I A0
A T E R PR A5 4 . A AR IR BRI AE, AT XML R A8 A
BT T i1k,
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Condor RJ LAHS BhAE A AR BT I H R P AR AR ER, By 1k el
FEVENVIZAT IS L3 . Condor m] LAZEAENY 58 e Bl R MO Sl A 7, I A
AT ABATIE S HEE1E T . Condor-G b4 T —ANZASIAES . Wi — &L
AL T R, B —MEM RS S AL FRMCT, B AIXAMENL S i (]
XA, Condor A FH 73 Ah— AN PSR IS ECIX NMENE, I A B E e A8
XAMENL

3.2.2 Condor M 4&E#E L8

1 ST LIGO JH v, Hdfs Ab B PO Z 4 A0 I T HL (the Data
Monitoring Toolkit, DMT) ##5> LIGO ML A% ik >k 1 it X Bl b ek 2
WO AL B —— 1 S PR B kb 5 5 AU E R 2 r o G SR A P At s
R I T ARBLAE S, WIARAA T e TRAT T RE ZERIN 5 | 0% . B i A
ST R SO ), RS B SO HA A R A =X LA PRI 165 IS

Fo

N fifefis t]. et o
multifstbt i frecha Ml (S0 YLLCWLFICES B L ST 01818 E =

i FLLONLROE RLS-TS AT 21 e §

A ik Fr e 0 e AL AL LGRS P LTS S O BV el g
filedist1.txt b ek T :mnwm F_LATS s A u:u % §
filedist? txt it Fr e 04 e L AL LOWL-FCES L 3-T S e B - et 5 -0

i Fro i 15 e (L YLLCWL-RICES B L S-TS DS O - el
i o T e AL AL LOW LRI R LTS S 2V el a1
o 40 ¥} - -8 a 19 n -] 44
filofiztl tet

il s ot i EM v 50 AL LG H RO SR LT S 0 - 1 el

il rocad it WS L L H RS R LTS B0 1. e § e
mon i a0 TS L LHGH DS _R_LY-TS 1S 08 18, el 8
it} AT S L LHG H OISR LT IS el
st ot AT B LA HG HAOE_ ALY DA e =
- {61 T A L LHE H A ALY TS 1 g B T
Ll;x ~ENY, Y] Vel s ot i BT e S LA LHG H RO S R LT 0B A 2 1 el Y |
. =40 -3 -2 -10 (] W om » &%
Qe r : ) tirme [ma]
EE*.-IJ I}:W...-H standaforne run of rmon DVIT offfine monfor
" T
[jeac@ldaspecl mmenl]$ export LD_LIBRARY FATH=/optflscsoitfdolflib
[jeac@ldaspel menl]d .frmon -opt opt -inlists mualeilist. tak
Procersing malei list file: multilist txt
Yumber of listr added: & Total data screams: §
opt

Frocessing frame list file: Shome/joacfrmonf/filelistl . txt

stride 16.0 | Bumber of filer added: 1144 Total frame filer: 1183

. Processing frame list file: Jhome/jracfrmonffilelistf fut
channel 1 H1:LSCAS_Q Pumber of files added: 11d# Toval frame files: 11§
channel [1]=HL:LiC-&3_0Q channel [E] =L1:L3C-&3_Q
startqps=TELESE000 stride=lf r-statistic=-0. 00EELTEE
startqps=T5165 8016 stridelb r-statistic=-0. 01FF6949
rEaTtgpseTSlbS 6028 rtride=lb r-statistic=0. 016&E6E

channel_2 L1LSC-AS_Q

k3.8 LIGOH'DMTIH TAEHFEKE

FAAPE R r & LT
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\/nzl(xlj _)Zl)(xzj _X_z)

j=0 (3-D

r =
n-1 _ n-1 _
\/Z(le _Xl)z\/Z(ij _X2)2
j=0 j=0
/\E':l
=13, =12 (3:2)
i nj=o j

FEFATI SR+, Condor ML (1) — G VLU &L A7 T 3T 1188

X Btk SO IR I Bt 2 T At A 3R i AT R] — S B M g i i s — & ot
FHL L. A GridFTP (ZHBy — ) AT, [R]IN R Hdl)

BT BRI T 2R G b AT i A8 PEL
3.2.3 MRERR D
TRATEA T S0 I B0 A i 8 R A R Ay el 7 A i 40 Ak P

AL T R]— 5200 S SR Y, R REAR A 2D, BRI AL PR A
B [ 5 RN BRIR Kt - BAT DRI A7 it o v A A AR Ak 1] 3.9 P

16

— —
5% ] i
T T

—
[
T

Storage usage (MEB)

1 1 1 1 1 1 1 1 1
0 100 200 300 400 S00 600  TOO 00 500 1000
Time (zeconds)

3.9 AbBE A7 A A
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T ANFRA T3 T LU DR 3RAT 13 A ] FL I 52 06 28 e ol A« ot Ak
BRI A5 1) B AR ARG D

1200 T T T T
== mm m Tt 3] transferred files

mmnmr Fjlesin storage
= Total processed files

1000

800

600

Mumber of files

400
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a;quq‘f;‘ﬂ‘p.-""*‘"f#‘.#

':I 1
0 500 1000 1500 2000 2500 3000 3500
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K3.10 L6 R G HAR TAR S DL
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FAE it RRE

FATTHRAE W R 5 B X A e B Bl i ik 55 K, S S ARSI = A
EYERAMIEE LIGO Wil H W5, il 7 BHIERN I RS, WKkl
i 55 AL BERE AR G B ¥ T, XLl K B T WS S AR S, A7 it e U
ANAES5 BB (1 JSE A PSS i AL, ity LA B 7 A [R)— RO RE S 45 b ) i ¢
2 G o B D IL VSR T 5 B WX S AR ) VA SR T BAT 1B
T BN R ST AT, RN A2 T VF 2 NRSER I TEREVF BT o

HfTegetie VI SRR RN R WAL, JFIAS T2 B
TAERESE, (HR2RERGIEAVFZA G MME ST .

T G N AR BT T ks AT 2R G I v L HE ) 20 SN SR 1 A
ZORIIY, R R ORBATRT LA RS 2 A Bt AR5 21 224> Sl Ak B 2 T 1)
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Brief Summary On Grid Computing

Grid computing was born out of the research and academic communities,
originally it’s a seamless solution for researchers in CERN who need
high-performance computers with an extremely high processing speed, massive
storage capacity, and an ability to transfer large amounts of data. It enables
computes to work together , it’s a emerging technology that transforms a
computer infrastructure into an integrated, pervasive virtual environment for
dynamic collaboration and shared resources anywhere in the world—providing
users, especially in science, with unprecedented computing power, services and
information and it’s the next evolution of the Internet integrated with the next
generation of distributed computing, peer-to-peer computing, virtual
collaboration technologies and Web services, resulting in new, more powerful
ways to conduct business and research.

But what is Grid computing?

Grid computing is based on three simple concepts:
(1) Virtualization, severing the hard-coded association of resources to
systems.
(2) Resource allocation and management, dynamically allocating resources
on demand, and managing them.
(3) Provisioning, configuring resources whenever and wherever needed.

Grid computing adapts to and dynamically aligns with research or business
needs, it takes advantage of widespread spare computing capacity and the
ubiquity of the Internet, which can tie these resources together but without
dynamic alignment.

Dynamic scaling is another basic component of grid computing based on the
idea that because the grid computer infrastructure can be built of small, standard,
interchangeable components, computer users can start small and then simply add
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more components as they scale. This means that grid computing can happen
incrementally.

Aside in tradition network environment the utilization of many computers
IS quite low, as estimated, a sizeable portion of all enterprise computing has been
estimated to run at only 20% to 40% of its total capacity. This underutilization is
accepted as a tradeoff and forces people to choose between having enough
scalability for peak loads(#: K 17 4i1) and buying too much so that they’ve
invested a lot of money in idle capacity. This is the problem that Grid computing
solves.

And another problem starved for solving is the IT infrastructure which
supported by enterprises tends to be highly distributed but, in many cases, not
easily managed, as to support increasing demands of their internal users and
customers.

With the introduction of simpler technologies, greater bandwidth,
automation, and more easily configurable infrastructures, Grid computing
provides a more efficient means of provisioning IT services and manage them
very cost effectively.

The impact of leveraging Grid computing will be dramatic. With the
inherent ability of a Grid computing to provide nearly 100% uptime at an
expected fraction of the costs of managing today’s more static and fixed
environment, both enterprises and institutional service providers can reap
tremendous benefits.

Also, there is a particular appeal to being able to intelligently allocate finite
resources to the appropriate business or research applications in a distributed
enterprise. This technique offers companies and institutions flexibility, whether it
is in the form of being able to redistribute resources to address new opportunities,
or to enable applications to better serve current clients.

Many people confuse Grid computing with cluster-based computing, but
cluster computing is not truly distributed computing. Cluster computing ties
together similar types of resources in a data center with similar operating
systems through special purpose connectors to deliver a specific application.
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Grid computing, in contrast, offers heterogeneity by supporting different
software without the need for special connectors. And Grids are dynamic in
nature, while clusters typically contain a static number of processors.

Now more and more projects and applications in the field of Grid
computing are researched and deployed. Such as UK e-Science Programme,
Large Hadron Collider Computing Grid Project, myGrid DOE Science Grid,
Globus Alliance and so on. And as this technology grew, industry leaders and
research institutions have become heavily involved in developing and refining
standards. While the Global Grid Forum acts as a clearinghouse of Grid
standards, industry leaders also formed an Enterprise Grid Alliance, a consortium
founded by Oracle, Optena, HP, Sun, and others to define standards and
interfaces required to encourage Grid computing for enterprise applications. IBM
has also played a significant role in the development of the standards and
contributed to the development of the open-source standards-based software,
called the Globus Toolkit. As a result, many technology vendors have started
incorporating Grid technology across all lines of their business including
services, hardware, and software.

At last, let’s give a expectation to Grid computing.

There are over billions PCs around the world, and thus almost every
organization is sitting atop enormous, widely distributed, unused computing
capacity. An innovative example of a project making use of this unused capacity
is SETI@Home, the most popular and well-known distributed computing project
on the Internet. This initiative harnesses idle PC computing cycles to work on the
search for extraterrestrial intelligence. SETI@Home is now running on more
than 2.5 million PCs in 226 countries.

Virtualization, the driving force behind Grid computing, can help reach this
unused capacity. Web ser vices, the foundation of dynamic service delivery
mechanism in Grid computing, enables enterprises to deliver software as a
service more economically and dynamically that can scale in or out as demand
shrinks or grows. Third-generation Grid computing platforms (such as
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GridSpaces made by Optena) take advantage of these advances in distributed
computing.

Although Internet and Grid computing are both new technologies, they have
already proven themselves useful and their future looks promising. As
technologies, networks and business models mature, | expect that grids will
become commonplace for small and large enterprises and research institutions
linking their various resources to support human communication, data access and
computation. | also expect to see Grid computing emerging as a common service
delivery platform as the Internet did
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