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Abstract In Grid computing environments,computation is often performed at a site distant from data needed and
from user console. As a result,it inevitably involves providing 1/O support for submission and management of compu-
tations at remote sites. Many Grid software providers,such as Condor,Legion,Globus ,have implemented their own 1/
O solutions in their released packages. These solutions meet most requirements for I/O mechanisms and have seen
wide application. But two important user requirements are not sufficiently addressed when designing these solutions,
namely ,run-time stdin from user console and real-time stage-out of scratched results files during the course of compu-
tation. Regarding these deficiencies,the paper puts forward an improved solution to 1/O support mechanisms for re-
mote job execution in Grid Computing environments. In addition,on the base of Globus Toolkit,the paper presents a
reference implementation. Enhanced file I/O mechanisms will better serve the need of computing applications in Grid
computing environments.
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FROERTHBERARTRIFOIF 28R WR
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3.1 Condor

Condor it %5 719854, 1 £ B Wisconsin-Madison X
HFHENMEN —NPARFF K ZES Condor iR BirE
EFHAETHREARFEEN T ERBELAEZ EFE X
B BB 0 VA5 32 Fr 0 B F A YUE #0 5 8% . Condor FF R
HACEFRUEA TR, EFE R TIPS b4
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5 Condor PEEERE, (55 A 1oAY RV A # 5L RPC, 3k L
R /O, T X T irHE [/O, WIBE 1% R . i F
E 2 — Condor $#3AE % M HiR 4.

# Example condor—submit input file

# (Lines beginning with # are comments)
Universe = vanilla

Executable = /home/wright/condor/my_job. condor
Input = my_job. stdin

Output = my_job. stdout

Error = my—job. stderr

Arguments = -argl -arg2

InitialDir = /home/wright/condor/run_1 Queue

] LR & BRSO RS A bR A B e B
F| my_job. stdin my_job. stdout my_job. stderr =43 4%,
it Condor X2 H T Stork, Al TE RN MK R
Yo 4E B B 7] % (Data Placement activities), B8 — 4 £ B
BRREX RS FERAM TSR, BE
e 15«
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il 5 Condor 9 DAGMan R4 &, RIF MR T B B MIE
Hia W SR M . {8 Stork BRME F A XH1/0,
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#HH 1/0 WA . 7E Legion R E, B 8% M 1/0 FEH
] B SRy S 3R 89 2 /i 8]  Legion $2 {1 T shell 54 (i
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OBBATHEHFELE . ETLUEXS TTY R 51X
HEXHFAT S EARELE RS R — 13
.

stdout/
stderr

File Applications

B1 Legion Ef§ TTY X%

LhRETE TTY HREFHFR.RTHENFTHIH
XWHRCLRET AP EETEDRE EE bR 4/
RO E EEERMAINEF TR, M F— 1 EELE
THBFESESHS LR, 2R FEN.
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KEHH RS S THTH . EETEFRRBGERER L
BHERRIFEOEMRER.
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EfTH R IT BT R .Globus Toolkit FMik it B
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i E A SR ENTTRIT XL H . SHATEEREFS.
FIF GASS RS #IEE S, T LLR 2 Y R GRAM API,
ftiFxt RSL &5 H B executable\file—stage—in \stdin\stdout
\stderr\Mile-stage.-out &% {# F§ URL. X## 17 GRAM
B EM PN GASS AP (98, LA GASS B — 1M & TF
URL (P47 X R E S A TS A BB XHRE T
it E BT 7E LAY GASS cache, 38 5[4 stdout ,stderr F|{23{F
FRUE BB ZENERXHAEB. TERE—TRH
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&

(file—stage—in = Chttps ://data—site: port/dir/of /input—data—file /
dir/of /input—data—file@incompute _site))

(file_stage_out = (/dir/of /outputdatafilein @compute_site https.//
data—site;port/dir/of /output_data_file))

(executable==/dir/of /executable)

(arguments==argl arg2 arg3)

(stdout=https : //user—_submission_site ; port/dev/stdout)
(stderr=https://user—submission_site : port/dev/stderr)

B2 T X MRRITRNER.

Computational

Job submisstion resource

Request Job
us.signal. c.

site
l i rl
GRAM = £ "CE:(' W
Client | l
State callback

GRAM Job Manager

———

GASS Eel
Server
pulsappend,
/
f ) \a‘&

Data resource
na
GASS/HTTP/ GASS
FTP Server

&
Data

Repository

stdinstdout stderr

Application
L Task Processes

N——

B2 Globus B“GRAM<-GASS "B 5 &

E-Hp . F-HEERE—A VO NBERE WL ARRNE
BOHMRRE TRZAMNRZIRMEERRHB—FHRRE
), LEFTRI VO ERAEIT NN A ETHNEREEREN TR
HyER TR W AT A, AR NN B #TZ R
ZE#.


http://www.cqvip.com

TEXE2F & /0 FBHETTHA.

GRAM Client 5 GRAM Job Manager Z 8] 84 & & &
B, OREHCREESMES, H GRAM il R K4 —
/i F GRAM Client 4] Job Manager 55 . Z 7+ 5 5 H (£
% +Job Manager WEFERZ J5 MITE RGO BRIE BAEE
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HEMEOEZ . {BEE Condor B, HF BRI ES
PR E LS EE MRS BN ITHER
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BXFIERAN  CHMNBRATRBRFEEE L
{78 . 7E Condor M Globus &, #RRITIRHERM AT RITE Y
HRTUBEN— TR XH EHBEIRZ FRFEHD
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B 5 PR MR TR AR TT RERE 3 o ST 45 it
e 3 4L BT AR O] e+ B2 BTEE B B 4E T 3045 e
AERT—REAREXHLE KERTHEBRFEURE
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P TE—BR CEFTEFE:

int main(int agrc,char * * argv)

fprintf (stdout,” Time consumed in parallel computing: %f sec-
onds, %d iterations, tolerence is %{ in Processor %d\n", timeuse,
num,tolerence ,me) ;

fprintf(stdout,”Please input your directions ; (yes or no,yes to contin-
ue,no 1o quit” );

i(f (fgets (buf ,sizeof (buf) ,stdin) | =NULL)
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i)f(strcmp(buf."no\n" ==0) exit(0);
}
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5.2 EMPEERIHNBENIR

BT R SRS RIHEL T 551
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1 PR B AR SE BT 6 7P (A1 5 3R DX, A B T B0
R—BRAT —HH P EGERCHER 0 TE 3 —KERE,
ERAE K G M.

B L 7E VR b 38 22 4l SO B AR 50— (Middle_Result—
Files) B LR o 18 45 R 304 (4 2 B F € 25 B 9 1 (URLs)
METRITHE S BT Ed R X — B RAX —E T
2B g BhiEAT I AP I S R SU ) e XML L 2 4R X R — ]
W, AR LB I MR A A5 o B RS, B P eT B
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8 S%FLH

AL Globus Toolkit 1E AR H T oA 1/0 £
BFEHEMNEN. K Globus Toolkit RE AT 2 MK
HEHEL O ARG, REMBETMEHZE
TEN FHEBERHRMZHFREINME.

6.1 MFiItHEAGRERANBRAR

HE Y GRAM i .RSL.GRAM Client 1 GRAM Job
Manager #1718 %4 iR IFIBEL .

1) GRAM hii{ P, GRAM Client [ Job Manager i
FEE I ExHE SRR ARG RSO,

2) RSL: MR H S — P HEEH M EEXH ul/
dir/filenamel . stdin (3} BT H B S B P RERTIENIFHE
B, MK AEXRMUE T ZE, stdin = url/dir/file-
namel. stdin; % f PETETHEEME CAEH , ML stdin
=url/dev/stdin.“/dev/stdin"iX MEHK T HEEI R E R I
B PR AL B4R .

3) Job Manager BE|“/dev/stdin” 2 J§ , i & HEX K IE
BRPEEHTRETHRREIHPHRESABE.ER
ST H LR Z 0, % BB 0 8977 AT F— 4 2 4 30 Stdin
file, AW T B AMIFEBAEE BT XA M. Job
Manager BN BFEAETE P RO EREGEE. 200 EHR
RIFAERA LR, D EBRAMIRESAE BB LS T
Stdin file,

4) GRAM Client —¥: #R X F & Z /5, B E MR

c18 -
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AL A ENERE, —B AR ANE, WE Job
Manager ﬁﬁ{?ﬁﬁﬁiﬁ)\ﬁﬁ%*,ﬁﬂﬁFf?iiéﬁﬁ&iﬁ
AEBEERET .
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2 % %7 GRAM RSL Parser, GRAM Client 1 GRAM
Job Manager #4718 L 880 .

1) 7 RSL H [ #¥ b0 — I Middle—Result_Files, A T
BREEHEEE HENABTERE P ESEROGH LN,
i 5 URL. UK/, 5k 5 %1 RSL parser T2)F i
B, R AESE TS process—files # {5 BARIT I

2) Job Manager & F|{2 35 RSL 5% F“Middle_Re-
sult_Files”{§ B2 5 . S & BB ANE  EHEEF RITHE
% e R ERTAPESRXGEK.CL2EA RIEE
M5 LR 4 E Byt & 35

3) GRAM Client AFIER P ARFRB PR
kB, TEER XM RSL #k =+ i1k Middle_Result_Files
Bpay, '

B B30 1/0 s dr BT LAM B 3FT R .
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Tasks
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BRI RS RTR fEE.

B B 1/0 HUIE BE 4 5 57 i 2 ) 8 R A% T B3R
BTHEMNANERE HATUEESIRPRINE M T
L ERRF; R BB P RER, B P Y EEHT
PHEFTESERRENT R, AR B HR— T
A,

2% LR

1 Foster I, Kesselman C,Tuecke S. The Anatomy of the Grid: En-
abling Scalable Virtual Organizations. International J. Supercom-
puter Applications,2001,15(3)
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K& T B | S8 80 Parch I E. B R ,1IC L f ICBR Hiki
BERT OBP B EHFHRIEERA M, IC HEA
ICBR HEEB Tk,

i W ERMX ICH K ICBR Hik ¥ S OBP
HHAERRBEKEAHEEX R, FARERIIEFEENF
Rt &b 22 B FEET AT T RO 8 24 R A AL EEAN T R B SR e BT
BT W& LA mARIE R RC BUEM PC i M TH MM
WEHRET,b 514 E), HRCHEEEN T/I. LRER
B DMREEMRNBHERXA IC &k ICBR HiL#fT81%
BEMEBAKRRET BT R THRATE, WAL
BRET B THRMFE HEEBERTOBP HE.OLS
FHEHERARMRA ICBR AEM R FHETEEN . BT F
TRk ENEARTSSERTONTHE Bk FREHs
AT HRBOE KT IC ik ICBR HiEFEH THS S THE B
RHEBTESNBENE . DY FRIAZELELA>S.
5 8, 23BEMLEBRABAEES —4HRDEANH,
SRt IC B HERE NI ST A ICBR R ¥RE BRBERT
OBP HZ . OOXIEEMMNTHONFHEITENERF S
EEMAN TR BT HRIEERE KN (A>5.5), 8
IC HPERERE TH E ICBR, AL, (DXL KRBT TR L
RN THREER.

EREHERE N T EFEEIER B S ERARERY
Wik X R TE Internet ER M4, RAFHNARFH#AE
ATRBEREFERERE LRA IC K ICBR #HEMAT
BUR YT AN BER N U AR EE T R4 5 0 i
BB FEH R, FANERRFEENEFRERMNNRT
ARGHREET ZEPREER KRS T F /%% R W
MIREENBOMEET F /5 QoS, T o] B i3 X HF
VOD %33R A .

FHRA/VYBERTR VOD SNV AMBERE, L
HERABY B ETRISES R FRERERE S L. UHE
EREIRZETH RS, Wik B A A BB . &

0000 http://iwww.cqvip.com|

FHERA/VBEOFFEFSENET R RN 1P N
Btk R 54 R 5 FR & 2R BT IR A PR ) 3 o w0 i B 4
AEEAERETCRKEE BN —c2F FHBTXEN A
MER.MECNAEABALNEEEHDUNATSE
M4 CDN #fTH AN S AT UKBETREREN
ABFE, AETUE SRR EARFSHAETER
& P35 QoS, W B # 3 % VOD S WBMN AH. T —# . R
fMBEET - (DARESFHE A/V(Stored A/V Data)
EARONABARDUREREMNRERAE OMKSR
FREMEREHAAXER QOSSN BHEH IS
FFH U CON W& 2 R AR 454 (OB LR M
ZERERF .

B Axr#B380T7+EHAFREFIFFALAHR.
PEAFRANKFALMEBEBRRAEMERF, X P
— R AR RAMEFT SRR EHNR AR TM L, L0
CEOOE & S T

2 % xR

1 Hua K A,Sheu S. Skyscraper Broadcasting: A New Broadcasting
Scheme for Metropolitan VOD systems. In: Proc. of ACM/SIG-
COMM,1997,27(4): 89~100

2 Viswanathan S, Imielinski T. Metropolitan Area Video-on-De-
mand Service using Pyramid Broadcasting. Multimedia Systems,
1996,4(4): 197~208

3 Dan A,Sitatram D,Shahabuddin P. Scheduling Policies for an On-
Demand Video Server with Batching. ACM Multimedia, Oct.
1994. 15~23

4 Hua K A,Cai Y,Sheu S. Patching: a multicast technique for true
on-demand services. In: Proc. of ACM Multimedia, Sept. 1998.
191~200

5 Cai Y,Hua K A, Vu K. Optimizing patching performance. In:
Proc. of ACM/SPIE Multimedia Computing and Networking, Jan.
1999. 204~215

6 Sen S,Rexford J,Towsley D. Proxy prefix caching for multimedia
streams- In: Proc- of IEEE INFOCOM’99,1999

7 Almeida J, Eager D, Vernon M. A hybrid caching strategy for
streaming media files. In:Proc. SPIE/ACM Conf. on Multimedia
Computing and Networking, Jan. 2001 .

8 Hofmann M,Ng E,Guo K, Paul,Zhang H. Caching techniques for
streaming multimedia over the internet: [ Technique Report
BL011345-990409-04TM]. Bell Labs. Apr. ,1999

9 Sen S,Rexford J.Towsley D F. Proxy Prefix Caching for Multi-
media Streams. In: Proc. of IEEE INFOCOM, 1999(3):1310~
1319

10 (8 SEXK. AR —HETEAMAFRSOTREENE. kit

%4%.2001.12 (8).1183~1189

White P P,Crowcroft J. Optimised Batch Patching with Classes of

Service. ACM SIGCOMM Computer Communication, 2000, 3021

~28

12 Frossard P, Verscheure O. Batch Patch caching for Streaming Me-
dia. IEEE Communications letters,2002,6(4)

1

—

(LEF18F)

2 Foster I.Kesselman C. The Grid : Blueprint for a New Computing
Infrastructure. Morgan Kaufmann Publishers, Inc. , San Francis-
co0,CA,1999

3 Kosar K- Managing and Scheduling Data Placement (DaP) Re-
quests. in Talk - Condor Week ,March, 2002

4 Couvares P, Tannenbaum T. Condor Tutorial- In:1* EuroGlobus
Workshop. June 2001

5 Legion: The Grid OS Architecture and User View. in 2nd Interna-
tional Global Grid Forum Meeting, 2001

6 White B.Grimshaw A,Nguyen-Tuong A- Grid-based file access:
The Legion 1/O Model. In:Proc. of the Ninth IEEE International
Symposium on High Performance Distributed Computing, Pitts-
burgh,PA, August 2000. TEEE Computer Society Press

7 Czajkowski K,et al. A Resource Management Architecture for
Metacomputing Systems. In:Proc. IPPS/SPDP 98 Workshop on

Job Scheduling Strategies for Parallel Processing,1998. 62~82

8 Bester J,et al. GASS: A Data Movement and Access Service for
Wide Area Computing Systems. Sixth Workshop on I/O in Paral-
lel and Distributed Systems,May,1999

9 Wang Bin, et al. A Grid-computing-based Solution to
Science®Engineering Computing and its Implemenation- ISTM/
2003: 5% International Symposium on Test and Measurement,
2003,6(1):581~586

10 Ralph B, et al. Components and interfaces of a process manage-
ment system for parallel programs. Parallel Computing Volume
2001,27(11):1417~1429

11 Grimshaw A S, Wulf W A. The Legion Vision of a Worldwide Vir-
tual Computer,Comm. of the ACM,1997.40(1)

12 Thain D.et al. The Kangaroo Approach to Data Movement on the
Grid- In: Proc. of the Tenth IEEE Symposium on High Perfor-
mance Distributed Computing (HPDC10), San Francisco, Califor-
nia, August 2001. 7~9

0370


http://www.cqvip.com

