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Condor MFER

& 19834F Prof. Miron Livny MPh.D Thesis
»"“The Study of Load Balancing Algorithms for
Decentralized Distributed Processing Systems”
& 19855 4RV KRZFIZHLNT, Condor Project
g
@ 19864F B®#)DCondor VAT LMNEREIND

& 20054 T20/E (")
& FE : DoE. NASA. NIH. NSF. EU. INTEL. Micron.
Microsoft, UW Graduate School
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HYR—b7—FTIF v

@ Sun SPARC Sun4m,Sun4c, Sun UltraSPARC
» Solaris 8, 9
@ Silicon Graphics MIPS (R5000, R8000, R10000)
» IRIX 6.5 (clipped)
@ Intel x86
» Red Hat Linux 7.1, 7.2, 7.3, 8.0, 9, Enterprise Linux 3, Debian Linux 3.1 (sarge)
» Fedora Core 1, 2, 3

» Windows 2000 Professional and Server, 2003 Server (Win NT 5.0), Windows XP
Professional (Win NT 5.1) (clipped)

@ ALPHA

» Tru64 5.1 (clipped)

» Red Hat Linux 7.1, 7.2, 7.3 (clipped)
@ PowerPC

» Macintosh OS X (clipped)

» AIX 5.2 (clipped)
& Itanium (1IA64)

» Red Hat Linux 7.1, 7.2, 7.3 (clipped)

» SuSE Linux Enterprise Server 8.1 (clipped)

@ /share/apps/condor-tutorial %
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Condor®) %518

& Rr—357J)L
»17—)LT1000/—FIEEETHEEEEHY
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Condor ClassAd

& CondorTHRYEY T HHEHMOKREALRN

» AN, ILREICED

p HIIYRTL U BT OMmANFIF
@ EFAMICIERERLREEDERS

p LK EERIT HELARE
& EUNIIIR—DR[EHTIVRTI U RFIVUNRFI-

ClassAdE FIWNTIYF A X T %17

MyType = "Job"
TargetType = "Machine"
Clusterld = 292
User = "nakada@a02.aist.go.jp"
In = "/dev/null"

Out = "A.out"
Err = "/dev/null”
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AKBDN\NVXAY

& {&/4< DPC_LIZPersonal Condor Pool Z{&Rk

» HIJSYh & BTV F UL —DF
& T RTAODPCTUEDMDCondor Pool ZFERE

» BESADPC - I3k BTy

» EEODOPC - HIIYRREITIVY F EUIIILIR—DY
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» B3 TDHYIIvE

» CondorBZ IR EHE

» Standard Universe
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& compute—0-X
» X [E 0-20

& TNEN griduserX ZH| AL TS

B /share/apps/condor-tutorial
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A2 RAR—)LLTULV =2 D

@ Condor 6.8.5
» Condor &A1&, Linux RHL4 FHRPM

& TANRNYT—D
p T ANTAYS L, HITIYRTFZAIL, INYFIT7A
JLIgE
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TAMNY T —2

helloWorld : BEffitioa T DT X+
» helloWorld.c - TANTATS LA
» Makefile ;
» helloWorld.sub : HT2VkT7A)L
chkpt_test: RA A —KRA=Z/N\—XDT Ak
» chkpt _test.c - TANTAT S L
» chkpt_test.sub : HIT3IVkT7AM)L
» Makefile ;
dagTest: DagmanZzAlL\f=7—9o 20— TFXk
» pi.dag - DAGT77A4 )L
» pi_trial.sub, pi_sumup.sub : B IIVYRT7AIL
» programs/{pi_trial.c, pi_sumup.c} : COT A4S 5L
» programs/concat.sh : BjALEEFRXH1) Tk
> programs/Makeflle

»
‘ /[share/apps/condor-tutorial



INYT—2DaE—

> su — griduserX
> cd
> cp —r /share/apps/condor—tutorial/condor handson .

/share/apps/condor-tutorial



RPM Mo D A2 Ak—)L

& condor A—HDIERL ((BH)
& LLF root T
» cd /share/apps/condor—tutorial

» rpm —i condor—6.8.9—-linux—x86—rhel3—dynamic—1. rpm

» /opt/condor-6.8.5 L FIZCAV AM—ILENSD
@ —prefix TERE T HIEEHATEE.

@ BREIT7AIL
» JAA
@ /opt/condor—6.8.5/etc/condor_config

» A—AJL
e /opt/condor—6.8.5/local.compute—0—X/condor_config.local

‘f"/’ - /share/apps/condor-tutorial



&% TE EHTEN

& export CONDOR_CONFIG=/0pt/condor—6.8.5/etc/condor_config
& vi 72 E T /opt/condor-6.8.5/etc/condor _config ZHREE

» HOSTALLOW.WRITE = YOU_ MUST_CHANGE_THIS_INVALID_CONDOR_CONFIGURATION_VALUE

e
» HOSTALLOW_WRITE=%

iyl
BRERV T ' (LLTF—1TT)
» /opt/condor—6.8.5/condor_configure

——install-dir=/opt/condor-6.8.5
——make—personal—-condor

& EE)

» /opt/condor—6.8.5/sbin/condor master

& BEIT
» cp /share/apps/condor—tutorial/condor.sh /etc/profile.d/
p path, IREZ M E 5K E

@
/[share/apps/condor-tutorial
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CH

6master collector, negotiator, schedd, startd 5D 0d)

T—

= MEMELTULNSIET

condor
condor
condor
condor
condor
root

25327
25328
25329
25330
25331
25356

09
09
09
09
09
09

N ) ) ) N

pts/0

[root@compute-0-0 /]# ps -ef | grep condor

1 0 17:
25327 0 17:
25327 0 17:
25327 0 17:
25327 16 17:
20243 0 17:

00:
00:
00:
00:
00:
00:

00:
00:
00:
00:
00:
00:

00
00
00
00
06
00

condor_master
condor_collector -f
condor_negotiator -T
condor_schedd -f
condor_startd -f
grep condor

@
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@ condor_q
»queue DT IT DIREEZR TR

[griduserO@compute-0-0 condor-tutorial]$ condor g
-- Submitter: compute-0-0.local : <10.255.255.254:34130> : compute-0-0.local

ID OWNER SUBMITTED RUN_TIME ST PRI SIZE CMD
0 jobs; O idle, O running, O held

@ condor _status
»Condor 7—JLIND/—FIKEEZ R R

[nakada@compute-0-0 condor-tutorial]$ condor_status
Name OpSys Arch State  Activity LoadAv Mem ActvtyTime

compute-0-0.1 LINUX INTEL Unclaimed Idle 0.000 502 0+00:07:27
Total Owner Claimed Unclaimed Matched Preempting Backfill

INTEL/LINUX 1 O 0 1 0 0 0

‘. Total 1 0 O 1 0 0 O a
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IERWELZOATNEE

@ condor_q
37 X1 —DIREEFRTR
p B UITDIREZFF LRSI EE AR
& condor_status
» STV DIKREE R
& condor_submit SUBMIT_FILE_NAME
p3JEHTIVE
& condor_rm JOB_ID
» 37 ZHIBR

/[share/apps/condor-tutorial




helloWorld

@ TANTRTSLDE IR
> ¢d ~/condor handson/helloWorld
> make

@ TANTOTSLDTAE
> ./helloWorld 10

® HJ3yk

> condor_submit helloWorld.sub

b Grid
JJl:h\. - I-' 1 I ]
| | Resear
\ = o R arch
— |/

=T

/[share/apps/condor-tutorial



helloWorld.c

#include <stdio.h>

#include <stdlib.h>

main(int argc, char ** argv){
printf(“Hello World"¥n");
sleep(atoi(argv[1])); // sleeps specified sec
exit(0);

}

PEE &,
/[share/apps/condor-tutorial



helloWorld.sub

# 1=/\—R¥EE Windows L Tl& vanilla & java DA T EE
universe = vanilla

# ETI7MIVAEE
executable = helloWorld
arguments = 10

# JREHA

output = helloWorld.$(Cluster).$(Process).out
4 RAETT—

error = helloWorld.$(Cluster).$(Process).err

# AJI74)L
log = helloWorld.log

#o37DX1—A125

queue 1

g /share/apps/condor-tutorial



| HJIykLT= o

T\ B\S \

1—40J 774\ <y =L chex
/| 1 b

000 (030.000.000) 12709 1£403:54 Job subm» from host:

<192.50.74.200:1432>

001 (030.000.000) 12/09
<192.50.74.175:1043>

006 (030.000.000) 12/09

005 (030.000.000) 12/09 16:04:12 Job terminated.

(1) Normal termination (return value 0)
Usr O 00:00:00, Sys O 00:00:00
Usr O 00:00:00, Sys 0 00:00:00
Usr 0 00:00:00, Sys 0 00:00:00 -
Usr O 00:00:00, Sys 0 00:00:00 -

14 - Run Bytes Sent By Job

36864 - Run Bytes Received By Job

14 - Total Bytes Sent By Job

36864 - Total Bytes Received By Job

02 Job executing on host:

16:04:10 Image size of job updated: 588

Run Remote Usage
Run Local Usage
otal Remote Usage
tal Local Usage

/[share/apps/condor-tutorial




DATMEITSINTWSHRFZ RS

& 237 [Econdor execxxxxELVD R B TEITSND
> ps —ef | grep condor

g /[share/apps/condor-tutorial

@



MR

@ condor_q £ AEHEITT B0 (ZEE.
® VEDIAURIERNTEBLNTFREES

> while /bin/true ; do condor _q; sleep 2: clear; done

(ﬂb oo @'
= /share/apps/condor-tutorial



PHTHELD

@ queue 1 LT5HOTULVSERREZEEL, queue 10 ELT
HIIYrLTHB
pcondor g TH{EATTIVRESNTINAZ EEHEER

&Y ISYFLITEFE-3T%# condorrm TiEHLTHD
=condor rm JOB ID

»condor rm USER NAME
@BEHLDIITEIRTEE

/[share/apps/condor-tutorial
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Condord) &

& BREIT7AIL
» /opt/condor—6.8.5/etc/condor_config
@ RARA—EZTET7AIL

@ UnixIRIEBETIXZDI7AMILET RTH/—FTNFSTHEL, /—F

BB EHREZO—HILEEIT7AILIZELDHN—HEHY

» /opt/condor—6.8.5/local.compute—0—X/condor_config.local

@ O—AIIEEIT7AIL
@ TRA—BRTEI7MILHhbSBEINS

‘ |
(B _/| Reseaioh .
= /[share/apps/condor-tutorial

@



Condor) & I#

@ REITFAINEEZTHLZ 115 condor_reconfig TEXE
THRAAFEDINELHD
»Condortr—EXEAKZHFEFHL THELLY
rBEEL-EES, TO/—FTETHROIITHNH
NIT—EETHEEINTLEIS, PadhER
TG HEIT RN,

@
/[share/apps/condor-tutorial



PHTHELD

& REIT7AIVEEZTRZATH—ERZBEBLTAH LS
» root [Z
»VviT

/opt/condor—6.8.5/local.compute—0—X/condor_config.local
z <

» J7MILDRRZRIZTEDIIIZENTHS.
NUM_CPUS=2

» /opt/condor—6.8.5/sbin/condor restart —startd

& condor _status THEER

p D EDEo R E#MN 2D TLNSIET

» VMERE[ENZHEE. Ta7J/LCPU-OF 4 ESMPEERT
BH-bD+M

@ L\hp Sk IEET &R I TIEAG L
‘..-D o @ 6.9 LIFE Tl slot EMEIENS @-

/[share/apps/condor-tutorial




D74l

& CondorClZ&T—EUANERDOT 7L ILERFD
»/opt/condor—6.8.5/local.compute—0—-X/log

»MasterLog

»SchedlLog
»StartLog
»Shadowlog
»StarterLog

(ﬂb o @'
L /[share/apps/condor-tutorial



CondorM1E1E (5L <)

> k=)L |Collector
< $—3Ux |Negotiator

TE BRRIZ n EEARIZ
ﬁ%%ﬁ%///%Wéf\Qsﬁ%éﬁ%
EETE

/ AN
[Schedd} [ Startd }

e
: [Shadow}‘—’[ Starter )
‘EATOER

HI3Svkwi Y EKITIIY
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PHTHELD

& StarterLog ZR TH KD

1 2 / 9 16 . O 4 . 02 *kkkkkkkkkkkkkhhkhkkkkhkkrrkhkrrhkhkrrrkhkrrhkhkrrhkhkrrrkrkrxhkrxxixx

12/9 16:04:02 ** condor_starter (CONDOR_STARTER) STARTING UP

12/9 16:04:02 ** C:¥Condor¥bin¥condor_starter.exe

12/9 16:04:02 ** $CondorVersion: 6.7.13 Nov 7 2005 $

12/9 16:04:02 ** $CondorPlatform: INTEL-WINNT50 $

12/9 16:04:02 ** PID = 1308

12 /9 160 4 02 kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

12/9 16:04:02 Using config file: C:¥Condor¥condor_config

12/9 16:04:02 Using local config files: C:¥Condor/condor_config.local

12/9 16:04:02 DaemonCore: Command Socket at <192.50.74.200:2723>
12/9 16:04:02 Setting resource limits not implemented!

12/9 16:04:02 Communicating with shadow <192.50.74.200:2721>

12/9 16:04:02 Submitting machine is "SHELL"

12/9 16:04:02 File transfer completed successfully.

12/9 16:04:03 Starting a VANILLA universe job with ID: 30.1

12/9 16:04:03 IWD: C:¥Condor/execute¥dir 1308

12/9 16:04:03 Output file: C:¥Condor/execute¥dir_1308¥helloWorld.30.1.out
12/9 16:04:03 Error file: C:¥Condor/execute¥dir_1308¥helloWorld.30.1.err
12/9 16:04:04 Renice expr "10" evaluated to 10

12/9 16:04:04 About to exec C:¥Condor¥execute¥dir_1308¥condor_exec.exe
12/9 16:04:04 Create_Process succeeded, pid=2020

12/9 16:04:14 Process exited, pid=2020, status=0

12/9 16:04:14 Got SIGQUIT. Performing fast shutdown.

12/9 16:04:14 ShutdownFast all jobs.

12/9 16:04:14 **** condor_starter (condor_STARTER) EXITING WITH STATUS 0

/[share/apps/condor-tutorial
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@ /share/apps/condor-tutorial %



python TEHMNT- BZFE1L—T

@ condor _q, condor status Z5v 7 L1-1=I7.

& aF—, E£17
4RI LLEIK

> cp —r /share/apps/condor—tutorial/pythonviewer ~

> cd " /pythonviewer

> ./condor view.py — CGI version
EJ{Fs
> ./startcherry — CherryPy version
® (i ff

> firefox localhost:8080

/[share/apps/condor-tutorial
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Standard Universe

& FvIRAU Y HR—k
p»ETDEPTEHRIZEL, BENTES
pEEDT —FTVFv-0OSTDHH]HE

@ Solaris & Linux® &

e REIBZETITSIa7ICIEEEICHEZ

&7V T7DERIZVEE
p [ NF GEFERAZERTLHHIZEITRDOIITE

FIEL THEENREKIZGLELY

@
/[share/apps/condor-tutorial



FrvIRA 2 FDEH

& B[S AT3)E)D
p T FIVETYILT, BHEDVT FILEZITES
EAERYEFEFFT TS
1 /\{JLFS A 7\condor compileH 2= 5
pTAAD/0ETYIL, YTV EDT—F
> (shadow) T, DFY, Iy LD
271V BERFHESZTTED.
& %
SRk 3 i N
» JOERTA—IAT]
p AL YRAT]

@
/[share/apps/condor-tutorial



TANTAY S LA

#include <stdio.h>
#include <stdlib.h>

main(){
int 1;
FILE * fp;
fp = fopen(''/tmp/chkpt _test.tmp", "w");
for (1 = 0; 1 < 100; 1++){
fprintf(fp, "%03d¥n', 1);

TFrlush(fp);
sleep(1); 100[E 7«;‘:75\
gxit(O); H AL T1IRMAR A

(R T100#)




HIIycT7A)L

univers

e

[etansara_

executable = chkpt test
chkpt_test.$(Cluster).$(Process).out
chkpt_test.$(Cluster).$(Process).err

output
error
109
queue 1

chkpt_test. log



HoT)ILOAaAINLILEEST

& > cd ~/condor handson/chkpt
& > make
&> s —al
p A AMNEBIZKENELAHMNS.

»CondorD A7) PRRATA4YI(Z) 3N TLY
H1-8.

& > condor_submit chkpt_test.sub

.y /share/apps/condor-tutorial



ERTERITELEHTHD

& condor_q T job A% R(running)IC7Z A DA HER
& condor_vacate 31T
pETLIEIO UM TEEBENVHET
»condor g C I (idle) [ZT2HZ & MEER
plog 771 )L CIELLZIEE
»/tmp/chkpt testtmp ZR TH5S.
& condor_reschedule ZE{T
IS5 THEVTHEIFMNIZEEITSINSDEFEA
MMNHDT, mFHIICHEZY A TZITD.
@ EITHRH-=56 log T7M IV TEITHREIZHERR
»2EDETHEROMAI00FIZH->TNSIET

‘ »

/[share/apps/condor-tutorial
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BIZHBUNTHAPC (gtrainlocal) 2 kS )LIZ

@ LLP root T
& Condor =1L

» > condor_off —master
& BarJ47 (LLF—17T)
» /opt/condor—6.8.5/condor_configure
—type=execute,submit

——central-manager=gtrain.local
——install-dir=/opt/condor-6.8.5/

& TE2MDLSIZ /opt/condor—6.8.5/local.compute—0-X/condor_config.local &

1
## When 1s this machine willing to start a job?

START = True

SUSPEND = False

& BEE
‘, B » /opt/condor-6.8.5/sbin/condor_master (’\

/[share/apps/condor-tutorial
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& master, schedd, startd ND3DNDT—EUHEF{EL TLY
AlEd

[ nakada@compute-0-0 dagtest]$ ps -ef | grep condor

condor 21050 1 0 09:45 ? 00:00:04 /opt/condor-6.8.5/sbin/condor_master
condor 21051 21050 O 09:45 ? 00:00:09 condor_schedd -f
condor 21052 21050 O 09:45 ? 00:00:12 condor_startd -f

nakada 24247 21535 0 15:11 pts/0 00:00:00 grep condor

/[share/apps/condor-tutorial



FEER

& condor _status THALTDPCHRZHM?
& condor_q —global TH AN queue MR ZHM?

& O—AhHJILRAFTCEITLTWAE ZEA—T%ELL
& gtrainlocal M) Ea—7ZFFALTIZELY

pERINDE 2—F7 X9 T khcondor g ZFTOEETT
ANV AN ANYAY D

~ w»> firefox gtrain.local:8080 —~
—— /[share/apps/condor-tutorial




PHTHELD

@ Hello World Zqueue 10 2 EETIRAL, ECTETS
5D % condor g, condor status TEERL TH&O.

> @
g /[share/apps/condor-tutorial
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Condor DAGman

@ EHDEKEFEEREFOVITH
(D—70—-)RkFEFRDIE CAD

HITET

& /37 &IZCondorDH I3y /
avI7AILERER

& 3D FEREHELGT (B
T AMTEER

JOB A A.condor

JOB B B.condor @
JOB C C.condor

JOB D D.condor

PARENT ACHILD B C

‘,b - PARENT B C CHILD D ('\
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S 7 IILTATS5 A

& FUALICREIODTHZERNHD
» FATDHIZKR=IZEZTITD
» ADFADHRDEDHERAS
» COEEMSTERDS

no. points in the quadrant

~= *
PL ~= 4 no. of whole points

15
19

PRS- ®

/[share/apps/condor-tutorial
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DAGman [Z&kAHELR

@ REIT ORI A TEHE DL —

FEZEETNIEHANIZEIT |5

jj r: jj r:ll\\

IHEMNTES

& RZERL, IAISELT-

MEIMZEHETSHTOTS

LZEEMRT
@HRBRDIFAIVERET ST

073 LZEHDaT TEE

200

:,50")';:

7177

=k &

>k

B AL

it
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e IOEES

& pi_trial SEED NUM_POINTS

»SEEDZFE(ZLT-ELZLZ FHLYTNUM_POINTS E D
maEpl, FIE

»H73: NUM POINTS NUM IN
& concat.sh

pE M Dpi_trial Mo AENT=-T74ILZ<—I LT
— DD T 7A4J)L concatinated [Z

@ pi_sumup
pANT7AMILORNBZREELT, nZ2EH

/[share/apps/condor-tutorial




pl.dag

JOB A pi_trial.sub E1THI
JOB B pi_trial.sub ATk
JOB C pi1_trial.sub
JOB D pi_trial.sub
JOB E pi_trial.sub

JOB Z pi1_sumup.sub

VARS A seed="'0"
VARS B seed="1"
VARS C seed="'2"
VARS D seed="'3"
VARS E seed="'4""

SCRIPT pre Z programs/concat.sh
PARENT A B C D E CHILD Z

-z /share/apps/condor-tutorial



pl.dag

JOB A pi_trial.sub
JOB B pi_trial.sub
JOB C pi1_trial.sub
JOB D pi_trial.sub pi_trial||pi_trial||pi_trial| | pi_trial||pi_trial
JOB E pi_trial.sub

out.0] out.li out.2] out.3] out4d
JOB Z pi1_sumup.sub ! ! ! , \

concat.bat

VARS A seed="0"
VARS B seed=""1" concatinated
VARS C seed="2" I
VARS D seed="'3" pi_sumup
VARS E seed="4"

out.sumup

SCRIPT pre Z programs/concat.sh Y
PARENT A B C D E CHILD Z

",js (;E}

/[share/apps/condor-tutorial



VARST
pi_trial.sub EfiSNnd

universe = vanilla

executable = programs/pi I

arguments = $(seed) 10500000

output = pi_out.$(seed)

error = pi_err.$(seed)

should transfer files = true
when_to_transfer output = ON_EXIT _OR_EVICT

log = pi1.log

gueue

« &



pi_trial.c

#include <stdio.h>
#include <stdlib.h>
#define MAX LEN 256

main(int argc, char ** argv){
int seed, 1i;
long times, inside = O;

1T (argc < 3){
fprintf(stderr, "USAGE: %s SEED TIMES¥n", argv[O]);
exit(2);

ke

seed = atoi(argv[l]);

times = atol(argv|[2]);

srand(seed);

for (i = 0; 1 < times; i++){
double x, y;
X (double)(rand()) / RAND_MAX;
y (double)(rand()) / RAND_MAX ;

iIfT Ofx + y*y <= 1.0)
inside++;
by

printf("%ld %1d¥n', times, inside);
exit(0);

/SNAre/appPs/Conuor-tutorial



concat.sh

cat out.* > concatinated
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pl_sumup.sub

universe = vanilla

executable = programs/pi_sumup
Input = concatinated

output = out.sumup

error = err.sumup

log = pr.log

queue

-y /share/apps/condor-tutorial



pl_sumup.

#include <stdio.h>
#include <stdlib.h>
#define MAX_LEN 256

main(){
char bufO[MAX LEN], bufl][MAX_ LEN];

long times = 0;
long sum = O;

while (scanf("'%s %s', &buf0, &bufl) == 2){
times += atol(buf0);
sum += atol(bufl);
+
printf(C'%lIf¥n", (((double)sum) / times) * 4);
exit(0);
+

‘l _



DAGman job DY T 3wk

& ~/condor handson/dagtest Z /tmp [ZOE—
» cp —r /condor handson/dagtest /tmp
» cd /tmp/dagtest

& 03 L%FaV/(IL
» cd programs; make

& > condor_submit_dag pi.dag

& > condor q TR RZHER

& IRTRTLEOHRZMHEER
» > cat out.k
» > cat concatinated

PR > cat out.sumup ~~

/[share/apps/condor-tutorial



PHTHELD

B pidag ZEHLT EHETHVITEEOLTHES
» 3JA-E IZHNA T RI4RICF,.G Z1ERk
pEZDITOKREFEEFZRDODECAICE, F, GEIE

& IE:
PLDNASNWASEERENF=T7MILHEOTILNSERE
ITTEEULND T, —F make clean TOY7LTL =
=LY
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HEnYIZ

& CondorFHW\AEF YU NRYT RN EEHEICHEETES
» Mac OS X, Windows %

pEELRIBEUNMFTIZERAET D)

& J—HoNn—&E8E I ER

@ JYSELGHAZE
» GlobusFDLRIEFET ) vrEDRLE 1 AT RE
» Ninf-G D /\1F1)ZCondorTARA o a—)L9d5Z¢E 08

» MasterWorker 7L— LT —0Z{FERALI-/\TA—F3H—AX
1
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&0

@ http://www.cs.wisc.edu/condor/
p A O—REZIMG

& http://www.cs.wisc.edu/condor/manual/v6.8/
XA T—3Y
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