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e Ucnonb3oBaHue 3agaHuUM ANA 3anycka

nabling Grids for E-sciencE n p M“O)Ke H M ﬁ

3apaHue (job) — aTo cpeacTBo ANA 3anycka npunoxeHuu B Npua

UHdopmauusa, kotopasa AomkKHa ObITb onpeAerieHa, Korga 3agaHue
AOJMKHO ObITb 3anyweHo B Npua

XapaKkTepucTukn 3agaHns

TpeboBaHMA 3a4aHNA U YCITOBUS Ha BbIYUCITUTENBbHbLIE PEeCYpChI
Bkntouasa TpeboBaHMsa Ha nporpaMmmMHoe obecrnedyeHne

TpeboBaHUA K AaHHbIM
JT1a uHpopmauusa onpepensaetca npu nomowm Job Description
Language (JDL)
OcHoBaH Ha CLASSIfied ADvertisement language (ClassAd) u3
npoekma Condor
ClassAd — nocrniedosameribHocme ampubymos, pa30enéHHbIX (;)
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Kak aTo pabotaet? OCHOBHbI€ KOMMNOHEHTbI.

nabling Grids for E-sciencE

User Interface (Ul): MecTo, oTKyaa nons3oBaTterb BoweEnN B [pug

Resource Broker (RB): ConocTtaBnseT nosib3oBartesibckmue TpeboBaHus
N OOCTYMNHblE pecypchl [pua

3

SR

~ Computing Element (CE). O4yepenb Ha BbINOMHEHWE 3a4aHNN HA TOM

KnacTtepe, rae OyaoeT BbINONMHATLCS 3aaHune

Storage Element (SE): CepBep XpaHeHMSA AaHHbIX, [Oe COXPaHAKTCS
[pna dannbl (4TeHMe/3annUcb/KONMMPOBAHME) UITN UX PENTTUKN.

Information System: Xapaktepuctuku n ctaryc ana CE nSE
(Mcnonb3ya “GLUE schema”)

O
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EGEE/LCG Workload Management System

nabling Grids for E-sciencE

Nonb3oBaTtenb ynpaBnseT 3agaHUAMMU Yepe3 NoACUCTEMY
ynpasrneHus 3arpy3kon (Workload Management System - WMS);
OcHoBHasa 3agaya WMS - nnaHupoBaHue u ynpasrneHue
pacnpeaerneHHbIMU pecypcamu B cucteme Grid;
YTOo MoXeT nonb3oBaTesnb?

[locblnaTb 3aa4n Ha BbIMOJTHEHUNE;

BbinonHATb 3agaym Ha Hanbonee noaxoasiwmx ans atoro pecypcax (WMS
aBTOMaTU4YeCKN ONTUMM3UPYET UCMOSb30BAHME PECYPCOB);

[Mony4aTb MHdOpMaLMO O COCTOAHUM 3a4ay;
[Mony4aTb pe3ynbTaThbl BbIMNOHEHUA 3a4au.
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CepBuchbl 1 3anyckK 3agaHuu

Input “sandbox” Replica
‘ pﬁ m L) taSets inf¢ atalogue
| Information
Outnut “sandbox” Service

Resource
Broker
Author.
&Authen.§
? & > NS
= o =2 »
"B
Storage
Element
Logging &%
Book-keeping Job Status
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Cy BbinonHeHue 3agaHus

nabling Grids for E-sciencE

- 3aAaHue nocriaHo
nosib3oBaTtesieM, HO NokKa He

obpaboTaHo Network Server SUBMITTED
- 3agaHue npuHAaTo Network I
Server, HO eLé He o6paboTaHo e Bl WAITING

v

READY

Y

Workload Manager
- 3agaHuio Ha3HavyeH Computing
Element, HO oHO TyAa elE He nepeaaHo

- 3aaHue oXxXugaeTt B CANCELLED (#—— SCHEDULED ———{ ABORTED
oyepeau Ha Computing Element v
- 3aJaHue BbINosHAeTCA RUNNING
- 3ajaHue 3aBepLIUnoChb P
- 3apaHue cHato WMS (T.k. DONE(failed) DONE(ok)
CJIULLKOM [0Nroe, CpOoK AencrTeus i o
cepTudmukata UCTEK, 1 T.N.) = CLEARED |«
- 3ajaHNe CHATO
nonb3oBaTesiem

- Output Sandbox nepeaaH
Ha User Interface
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e 3anyckK 3agaHus

#}" d RLS
Information
* Service
XapakTepUCTUKHU
Xapakrepuctuknu. | B €TaTYC SE
U CTaTyC CE

Computing 'E

Element
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XapaKTEPUCTUKH.
u craryc CE

Computing
Element

3anyckK 3agaHus

Job
RLS Status
submitted
a Information
ﬁ Service
XapakTepUCTUKHU
u craryc SE




e 3anyckK 3agaHus

Job
Status
RB y3en .
submitted

nabling Grids for E-sciencE

©

Information

" Workload
edg-job-submit myjob.jdI

myjob.jdl
JobType = “"Normal”;
Executable = "$(CMS)/exe/sum.exe";

InputSandbox = {"/home/user/WP1testC","/home/file*’, "/home/user/DATA/*"},
OutputSandbox = {"sim.err’, “test.out’, “sim.log"},

Requirements = other. GlueHostOperatingSystemName == "linux" &&
other.GlueCEPolicyMaxWallClockTime > 10000;

Rank = other.GlueCEStateFreeCPUs;

Computing
Element




3anyck 3agaHus

Job

RLS Status
submitted
O waiting
Information
ﬁ Service
XapaKTepuCTUKH
Xapakrepuctuknu. | B €TaTYC SE
U CTaTyC CE

Computing
Element




3anyck 3agaHus

RLS
Information
ﬁ Service
XapaKTepuCTUKH
Xapakrepuctuknu. | B €TaTYC SE
U CTaTyC CE

Computing
Element

Job
Status

submitted

v

waiting




Match-
Maker/
Broker

XapaKTEPUCTUKH.
u craryc CE

Computing 'E

Element

3anyckK 3agaHus

Job

RLS Status

submitted

v

waiting

XapakTepUCTUKHU
u craryc SE
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e 3anyckK 3agaHus

Job
Status

submitted

v

waiting

XapakTepUCTUKHU
u craryc SE

XapaKTEPUCTUKH.
u craryc CE

o

Z]
S
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Computing 3]
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nabling Grid

XapaKTEPUCTUKH.
u craryc CE

Computing
Element

3anyckK 3agaHus

Job
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submitted
waiting
Information
Service

XapaKTEepUCTUKHU
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XapaKTEPUCTUKH.
u craryc CE

Computing 'E

Element

3anyck 3agaHus

RLS
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Information
Service

XapaKTepUCTUKU
u crtaryc SE
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e 3anyckK 3agaHus

Job
RLS Status
submitted
waiting
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e 3anyck 3agaHus

Job
RLS Status
submitte
ﬁ
O waiting
Information ¢
* Service
ready
XapaKTepUCTUKH. XapaKTepHCTHKH
u craryc CE u crtaryc SE



e 3anyck 3agaHus

Job
RLS Status
submitrte
ﬁ
O waiting
Information ¢
% Service
ready
sCchedule
d
daiinel u3 XapaKTEepUCTHKY. XapaKTepuCTHKH
u craryc CE u crtaryc SE

Computing 'E
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EGEE-IT INFSO-RI-031688: + Dt vl irg EQEE fitarial 14 11 200R -



e 3anyckK 3agaHus

Job

RLS Status

submitte
d

v

waiting
Information ¢
Service

O

ready

schedule
d

v

running

JlocTyI K JaHHBI
“gepes ['pun”

D E—

Computing 'E

Element
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e 3anyck 3agaHus

RLS

Information
Service

Computing 'E

Element

EGEE-II INFSO-RI-031&88 1+ batarchiira EGEE tiitarial 14 11 2008

Job
Status

submitte
d

v

waiting

v

ready

sChedule
d

v

running

v

done

20




3anyck 3agaHus

Job
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Computing 'E

Element
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3anyckK 3agaHus
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Cy MpakTuyeckasa 4YacTb

HANDS ON
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Co3aaHue proxy cepTtudukara

nabling Grids for E-sciencE

Mepep HavyasioM padboThbl co3gaém proxy ceptudpmkar

Mpun 3TOM HYXXHO OyAeT BBECTU Naposib, KOTOPbIM 3aLiULLEH
ceptudukar. lNo ymonyaHuio BpeMs XXU3HU TaKoro ceptudumkara
paBHO 12 yacawm.

> grid-proxy-init

Your identity: /C=RU/O=RDIG/OU=users/OU=pnpi.nw.ru/CN=Elena Martinova
Enter GRID pass phrase for this identity:

Creating ProXYy .cccccccveccssssecssanesssssesssssssssssssssssssssssssssssssssssssssses Done

Your proxy is valid until: Sat Nov 11 01:53:23 2006

AOnsa nonyyveHus nHcgpopmauum o proxy-ceptudmukarte MOXHO
BOCMNOJIb30BaTbLCA crneayrowen KoMaHaou:

> grid-proxy-info -all

subject : /C=RU/O=RDIG/OU=users/OU=pnpi.nw.ru/CN=Elena Martinova/CN=proxy
issuer :/C=RU/O=RDIG/OU=users/OU=pnpi.nw.ru/CN=Elena Martinova

identity : /C=RU/O=RDIG/OU=users/OU=pnpi.nw.ru/CN=Elena Martinova

type : full legacy globus proxy

strength : 512 bits

path :/tmp/x509up_u10032

timeleft : 11:59:21
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YoaneHue proxy ceptudgukara

nabling Grids for E-sciencE

* [lo OKOH4YaHUN ceaHca paboTbl peKoMeHAYyeTCS
YHUUYTOXUTb Proxy ceptudgukar

grid-proxy-destroy




Cy Mpumep 3agaHmna 1

nabling Grids for E-sciencE

EcTb nporpamma Ha PERL tstp.pl, koTopas ncnonb3ayet
BXogoHou hann ¢ KonoHkoun yncen. Kaxxgoe yncno
BO3BOAUTCA B KBagpaT U 3anNUCbIBAaeTCA B BbIXOAHOM
chann.

Uma BxoaHoro cpanna nepenaercsa Kak napameTp
nporpammbl. UMs BbIXOgHOro hansa To Xe Kak u
BXOAHOro, HO ¢ pacwunpeHuem ‘out’.
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SN CIC) Mpumep sapaHusa 1 (PERL cpainn)
* PERL dhaun:
#!/usr/bin/perl -w
my $inpf=$ARGVI[0];
Sinpf=~/(.*)\./;
my $outf=$1.".out’;

open(INP,"$inpf"); open(OUT,">$outf");
while (my $s=<INP>){

$s*=$s; print(OUT "$s\n");

};

close(INP); close(OUT);




I'Ipwmep 3agaHua 1 (JDL dann)

nabling Grids for E-s

JDL chawnn:
VirtualOrganisation = "nw_ru";
Executable = “tstp.pl";
Arguments = “tstp.inp";
StdOutput = "std.out";
StdError = "std.err";
InputSandbox={“tstp.pl",“tstp.inp"};

OutputSandbox = {"std.out", "std.err",“tstp.out"};

RetryCount = 3;
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I'Ipwmep 3agaHuma 1 (INP doann)

nabling Grids for E-s

- INP daiin:

1
2
3
4
S
6




CINEIC) MpocMoTp AOCTYMHBLIX pecypcoB

nabling Grids for E-sciencE

- CMNCOK OOCTYNHbIX PeCypcoB, yAOBNETBOPSAIOLWUX TPEOOBaHNAM
3agaHunA

- match making 6e3 peanbHOro sanycka sagaHus
>edg-job-list-match tstp.jdl

Selected Virtual Organisation name (from JDL): nw_ru
Connecting to host cluster.pnpi.nw.ru, port 7772

LR R R S R R R R R R R R R S R R S S SR R TR R S R R TR R SR R TR R R S R TR S S SR R R R S SR R TR SR R R R S R SR R R S S SR R R R S SR R R S S R T R S O

COMPUTING ELEMENT IDs LIST
The following CE(s) matching your job requirements have been found:

*CEld*
grid.scc.ioffe.ru:2119/jobmanager-pbs-nw_ru
grid.spiiras.nw.ru:2119/jobmanager-pbs-nw_ru

cluster.pnpi.nw.ru:2119/jobmanager-pbs-nw_ru
LR R R S R R R R R R R R R R R TR S S R R TR SR S R R TR R SR R R R R R R TR S S SR R R R S SR R T SR R R R SR SR SR R R S S SR R R R S SR R TR S S R T R S O
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Cy 3anyck 3agaHun

nabling Grids for E-sciencE

-r 3agaHue 6yaeT nocnaHo Ha onpeaenéHHbin CE,
naeHTudnumpyembin Kak <res_id>
--vO Ha3BaHune BupTtyanbHon OpraHusauuu (ecrnu He onpeaerieHo
paHee B KOHdurypauuoHHom cdaune nnm JDL cdanne)
-0 uaeHTucpunkatop 3apaHus (jobid) oyaet coxpaHéH B chaunne
<output file>
NMone3Ho Anga ganbHeUWUX KOMaHA, Hanpumep:
(unm jobid)
- 03Ha4aem, 4ymo jobid codepxxumcs 8 ¢atrne <input file>
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Cy 3anyck 3agaHus 1

nabling Grids for E-sciencE

>edg-job-submit -0 myid tstp.jdl

Selected Virtual Organisation name (from JDL): nw_ru
Connecting to host cluster.pnpi.nw.ru, port 7772

Logging to host cluster.pnpi.nw.ru, port 9002

edg-job-submit Success
The job has been successfully submitted to the Network Server.

Use edg-job-status command to check job current status. Your job identifier (edg_jobld) is:

- https://cluster.pnpi.nw.ru:9000/1t1_M2yCcm1FZu2XE@

The edg_jobld has been saved in the following file:
/home/elm/tut/task1/myid
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[lpocmoOTp cTaTyca 3agaHus

nabling Grids for E-sciencE

-i ngeHTndpukarop 3apgaHus (jobid) oyaet 6paTtbcsa n3 danna
<intput file>
>edg-job-status -i myid
bR R R R R R R R R R R R R R R SR L R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R L L L
BOOKKEEPING INFORMATION:
Status info for the Job : https://cluster.pnpi.nw.ru:9000/1t1_M2yCem1FZu2XEbzEzg

(urrent Status: Done (SuccessD
Exit code: 6

Status Reason:  Job terminated successfully

Destination: grid.scc.ioffe.ru:2119/jobmanager-pbs-nw_ru
reached on: Fri Nov 10 14:01:14 2006

LR R R R R R R R R TR SR S R T R S R SR TR SR S SR R TR R R R R R R R R R R SR R SR R T R R R R T R R R R SR S R R R S S
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[Mony4yeHue BbIXOAHbIX (panrnos

nabling Grids for E-sciencE

Korpa 3agaHue 3aBepLwunocs (ctatyc ), hannbl, yKasaHHble B
aTpnoyte OutputSandbox moryT 6bITb NepeanaHbl Ha Ul, ¢
KOTOpOro ObIfio 3anyLeHo 3apaHue.

-i naeHTudukaTop 3apaHus (jobid) oyaer 6parbca us channa <intput file>
--dir cpannbl n3 OutputSandbox GyayT coxpaHeHbl B AUPEKTOpUn
<directory>

>edg-job-get-output --dir . -i myid
Retrieving files from host: cluster.pnpi.nw.ru ( for https://cluster.pnpi.nw.ru:9000/1t1_M2yCcm1FZu2XEbzEzg )

LR R R R S R R R TR R S S R R SR R S R TR R S R T R SR R R S R R R R TR R SR R S SR R R SR R R SR R TR R S R SR R SR R S R R SR R SR R R R S R R R R R S R R R S

JOB GET OUTPUT OUTCOME

Output sandbox files for the job:

- https://cluster.pnpi.nw.ru:9000/1t1_M2yCcm1FZu2XEbzEzg
have been successfully retrieved and stored in the directory:
/home/elm/tut/taskl/elm_1t1_M2yCcm1FZu2XEbzEzg

LR R R S R R R TR S S R R SR R R R R R S R R R SR R R S R TR R S R TR R SR R S SR R R SR R R SR R TR R S R SR R SR R R S R R SR R SR R R R S R R R R R R R R
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Cy 3aBeplueHue 3aaaHuA

nabling Grids for E-sciencE

>edg-job-cancel -i myid

Are you sure you want to remove specified job(s)? [y/n]n :y

edg-job-cancel Success
The cancellation request has been successfully submitted for the following job(s):

- https://cluster.pnpi.nw.ru:9000/iOomRLK6M4s BcSm_prgRw
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PesynkTtaT

nabling Grids for E-sciencE

Nocne 3aBepweHna padoTbl KoMaHAabl edg-get-output B
TeKyLwen oupeKTopmm nonb3oBartens oyaeT co3agaHa
AVPEKTOpPUSA, B KOTOPYHO ckonupytrotca 3 channa.

std.err
std.out
tstp.out

Copepxumoe BbixogHoro panna c pesynsratamMmu cyeTa:

$ cat tstp.out
1

4

9

16

25

36
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CHEE Mpumep 3agaHnA 2

nabling Grids for E-sciencE

EcTb chann ¢ ucxogHbIM TEKCTOM NMpPorpamMmmMbl Ha A3bIKe
C ctst.c, koTopasa BeiBoaguT cTpoky “Hello world” Ha
CTaHOApPTHLIN BbIBOA.

Ectb Makefile ansa coopku aTon nporpammei.

Heobxonnmo obecneyuT cOOpKy U 3anycK nporpaMmmbl
Ha yaaneHHOM pecypce.
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I'Ipwmep 3agaHua 2 (JDL daunn)

nabling Grids for E-s

JDL chawnn:
JobType="Normal",;
VirtualOrganisation = "nw_ru";
Executable = "startC.sh";
StdOutput = "ctst.out";
StdError = "ctst.err";
OutputSandbox = {"ctst.out","ctst.err"};

InputSandbox = {"startC.sh","ctst.c"”,"Makefile"};

RetryCount=3;
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Cy Mpumep 3agaHuA 2 (cKpunT)

nabling Grids for E-sciencE

* CtaptoBbin ckpunTt startC.sh:

#!/bin/bash

make //[cobopKka nporpammbl
chmod +x ctst //pa3pelwiaem 3anyckaTb ee
Jctst //3anyckaem

exit 0




NMpumep 3agaHua 2 (C cpbann)

nabling Grids for E-sciencE

* TekcT nporpammbl Ha C - ctst.c:

#include <stdio.h>

int main(int argc, char **argv)

{
char *name = argv[1];
printf("\n\n\n"");
printf("Hello world!\n");
printf("\n\n\n"");

Il exit(0);

}




NMpumep 3agaHna 2 (Makefile)

nabling Grids for E-sciencE

* Makefile
ctst: ctst.o

g++ ctst.o -0 ctst -Im
clean:

rm ctst.o ctst




Cy Mpumep 3apaHus 3

nabling Grids for E-sciencE

EcTb ¢hann co ckpunTtom, KOTOpPbIN reHepuUT Habdop JDL
cdhannoB, KONNM4YeCcTBO KOTOPbLIX onpeaensaeTcs
BXOAHbLIM NMapaMeTpoMm

3aTtem ONA KaXaoro 3agaHus criyYyamHbIM o6pasom
BbIOMpaOTCA CrioBa U3 CUCTEMHOrO CrioBaps
/lusr/share/dict/words, KoTopble nepenaroTcs, Kak
aprymMeHTbl AN KaXXA0ro n3 3anyckaeMblX 3agaHuMN.

Bce 3apaHusa 3anyckarloTcsl U KOHTponupyeTcsa npouecc
X BbINOMHEHMUA.

[Tocne 3aBepLieHNA BCcexX 3agaHnuM (yCrneLwHoro unum
HeT) — BbIBOAUTCSA pe3ynbTar.
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Cy Mpumep 3apaHus 3

nabling Grids for E-sciencE

dann echoword.sh

#!/bin/bash
echo "Word $1 is $2";

3anyckK 3agaHus
Jsubmit-dictionary-jobs.sh 3
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