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ABSTRACT

The requirement of environment for computing is more increase today like
SETi@Home project that the object of this project is searching about signal from outer
worlds through huge telescope.lt has data more than terabytes each day. So grid
computing. technology will be used to solve it.This thesis select grid computing
technology to learn and develop. In this project we use grid for sending multimedia files
to encode on each station in Grid and Cluster system. Studying Globus toolkit, PBS and
other component, like MDS (Monitoring and Discovering System) and Shell Script, build
grid application for sending multimedia job to encode on each station in grid system by
using GRAM to examine which job is completed. Each station in Cluster use shell script

to examine which station has less CPU Load than others and job is completed.
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2.2.3. Data Gnd
. - 4 1 e b
Data Grid guawazAiuanmadntieieyaluvanaasdng Tnengldlidndlusas]
o 1 J ] i L 1 = ar ) a oy o
Rumdiiegresdeysnaanszuznaiideya Moty wanendaaeduiinnsidy
menmanidanwisglddeyadieoiu  Data Grid avdonlunisusfieys, dmnisdiaya,
fnwrandseaneatnadu  Avuadigldudszauaunsadnlildteyadauluulstng,
k] v = v ai ' o -3 o ol & . s b= oo
wazimuamadtadeyaniimeteuszsadagaianld Data Grid dAnaufimanmsiiEa
L% dll =& v a'
AU NATAUMANETENEANY  AunTneaniiedusdeys  waniinstlonllunisamu

v X -] ‘d ] & L 1r
TassaFrenugluniafuteyahfiaguazananutudeaulunsdanmiays

2.3. Anruzaasanndsandaidlunia
Tudqursspnudaesssnialuniass Iinalian1dinsWa@uuy public and private
key cryptography Taag ludunauieanimin simpleCA Ineins sign certificate THE 1456147
q:dl L | 2l 1 =] = :J [} - pb
TusznftiuAnfasdnanaelinuaefsresniafiussaglureunumed  Tnagldvionun
v Yar . . . ¥ v X e o X d o au
azdiaslffunis sign certificate faunisidnanldou dannlugrulizamnauialiidiala
= v e oW J- AR
Muazdunteanindnsesus uuuiilangiu
2.3.1. Ugrnanuiuanlaaanaraufanad
- - v lx 5 - = 1
Tutlaqriusurenfune fignananssnnau vaaanlafansuifinmaivzaanghi
Usraada  Femnudumslaenitaaufiamef (Computer Security)  Taminilaasias
penfiumefrnliigunsniinifisades ussiddyfiannsataadnilacdoyanls
FaufulineluszuusFaldlupnsinganulsendanedeyaansguna  (Information
Security) Al qnuszasAuantasnnleenionideyafa ANEL  (Confidentiality)
AuaNysnl  (Integrity) AawFanld (Availability) uszmainslfasaniulagey

(Non-Repudiation) 1asdiayasnanieluaedng (CIA-N) Taaiiseazidenfail



2.3.1.1. NM35nwIAINAY (Confidentiality) Aanafusasdtaciinafiudays iy
[ r amd - ] :’l =t | :‘J h

AINEL uafTIAnTiInIuAsandt sty auls

2.3.1.2. nisinwaniuanysal (Integrity) An n1sfusesdrfeyaarliign
J e ° [ Ly

wWasuwlasFavinawbidraniuley grifimeitelatamin
2.3.1.3. Aramdans (Availability) Aensfusesindeyauaztitnismisleanseing
o o Y

1 wianna Wi uaawdeanaslden
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2.3.1.4. nswnljiasanuiulingau (Non-Repudiation) ﬁﬂf‘)ﬁmfﬁami“nqq
defaynldfundngwudnlifinsdedoysuduasdfuildfunsiuduirddalulas Fathuia
frauacfundliannmolfes inbifiaruiudes fudeyafnaniunove
'lumaﬂf]ﬁ&ummmﬁwumé’numwmmsmuqumwﬁumﬂﬂamﬁ’u (Security

Controls) ¢ 5 szfiumgy

Who done it ?

Who can change 1t ?

Who can saa it ?

‘i'd'n 2 1 ugm Security Pyramid

-l [ -l' L d. .Ia o - *«
nalussAdsenaundlAtydauninisasanuiuaiticeniuaaunaires Nz
tuntznmunnasprmuaniayanaisundngreuuuendingdayamolussiy waz
i ) v o L L7 - -3
wanzeinmslaliting - ayqrauszdudurssanudrdnresdeys  maludamsdadiu

WANITMMT HussLuTesypAstiusAe fayaLuTTLLITIMNA

2.3.2. mswgaudnulnonisuinsvalasldnuussrsrsuz (Public-key
cryptography)
- a ket 1 h g - 1 - ] J- 1 s ]
Wunisinmanutlasadsresfayassuinndesiuaiesteituianienldiusy
Wit madhsfsuvugnianmualiaziminlassafuninniinisdiasiadeyauuu
S-LNL Y J L - e -‘; qd-] -]
gronan  udfbildunneansdimsdsiauuudsvanguatianduilinmncesngraes

+ L

AEmadisvia ellluag fulsznmanureasiarsAnsiaypaa
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madnsvalaeldnouaaisisnie Useneulddanyua 2 4lin Aresldgiuanaly
|3 - v |
nmadiduaroaniaie
_ o % 2o vl
2.3.2.1. nayuadsrse (publickey) thunryuandairvazdeaantyWigldtun
nauvFe Do ls
] a . '=J 1
2.3.2.2. nayuadauda (private-key) hinoyuanidaianivly nalddlame e
auf nezraunismeamadsiauuugsiangua diail
1/ i e o ) AJ a L A
flusiavauasaingmianguarasiuesiun  welddwiunndsiaussng
pansda  nryuasnsirnizazgnadseanluiedldautu  winguadiudrsgniiufinues
o ” - . .
Warzdiliayaeanlingldaule dayafideasgnifrsvadanmyuasisisue dewgndeean
T wedivldfudenuudesstdnquadmidailugsiatunasniaoanan
v
mndsialaglinuaasrsausarnnsolflanaluniadinaia (Encryption) uaznz
Agsiau (Authentication)
Ly ° AJ o Lgs
nsdszgns i lunisdhsiadeys (Encryption) lunaihdeysiasdaldadiusn
(Y3 4 [ J [ ar L : L
dnsviasanmuaaisiraizeedit  wandlediuldfudamnuiuudnzoensiasanunsion

nryusdausia Asuldhiidedfuvinimscanusaneasiaeaninla

POLRBMVTOE
QM
wval oo
ouzn

aiurada propal
Ryrprnnaiing
HOGIRaLALY

plaintext

ciphertext

FUCRTYRIIL Y T e
pmpomopatp |
wrolfpobna
auenpacnous |
ahopaicgpad |
gy by
N oL

B
!

m
Qv

ciphertext plaintext
=] [Y) L T
51 2.2 sruvreamsdnawanuL g sianoyus

Iv'

nigtszendlflunisigatsam (Authentication) llunisirdieyshiddasiainisd

b o ] ar v | LN :'J ar R ll' s v
wdniasoennyuadiusinesdss udathdesstudluld i SedfusMnouaansene
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duflugniaiunansiaaanin ffufiasnsafifideaniugndanangdamuiiuaie i

aronansiadeyalistdiagneie

bt LUl
PEIEIOAIMpOLY
wvol{fapanlne
FULCT LU S,
h R biypad

nepenunodny
LR

plaintext ciphertext

poermovimpoe |1 .

parprawadace |

vullaonira ———————e

ouenpoocosoe [l 0 e 00000 | reeeesesrmesees

1“#;)1")‘-&‘%11:.“& w [,

R o e

VORI

ciphertext plaintext

- A Ly

=l [V ' -
g 2.3 szuvrasnmsdisiauunlddsvanuaienisigainonu

§ o

2.3.3. mefgadaanulaanisldaraiudiannsailad (Digital Signature)
e L @ - 1 e 4
dunisihuannistasnisinanuessssuunandisiauuuldgsianyua tWenne
) T ¥ o e v ‘:/ - ==
Rgnimumlrendld sruvrssseduidnssasnzoulaiiuiuneulAfad
:J k1 a -t ::l o l"lll
2.3.3.1. fadldiaanrardedoyalibiediu dayamiussgninlldieidun

= rJ i a0 .
AMAANEATA FNdn "waadendu Tnmamalaiaas (Message Digest) 8anu0

gﬂ'ﬁ 2.4 n'l‘rda'il"auuﬂL'ifﬂﬂ‘lu Hash function

2.3.3.2. msldnyuadusiadiaadeys vinatvinddeliseanatuisnea dusen

[

d' T ° A - e 2
s WU anansninisnmsseufannuaasrurtaddaiefganiinuuedddli
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519 2.5 nadaianaralanaifanyuagiuiidedhiniseasadu

2.3.3.3. Mansasdaudeyaingnésunanngdeauiuaiclusiudiu Tnannirdeys
LNHNULETH T UR AT IR AR LA LRAH wazneasiasmdudidnnsetiadian
| 73 v | o [] | 3 =5 o L v :’r
NULsANsITUrIRalal fatunsnnenltdatngnaies azdiuntsiiududayasngdanuiu
= v rﬂi‘ 1 7 [ [ a ar 1 1L d‘ﬂ
a3 warirdeysmaira laaadildannsneasiawiniuiuAmams lanadlunsumuinm

n1sAadlA Aaztiadndeyadananatugnsies

with public
' v =)
s 2.6 TupaunisuBauifisuanugneie

aadudi@nnratiad  Aeni M luszuuineansdseadulunisgareQueinu
- -« 4' [ 4: o - - a - as =, ()
suAweefiun S lutaqiviinsingsnssumaduddnnselindlafuauilasituetng

HIn

2.4, Scheduling
. ar 9 v oo o e cd [

Scheduling  Wunsdpmsddgildlussuunlilsingg  thenisamnis  resource
] J =l 9 o ] ] L L4 f’
Fia7 Wiesann resource #iaNfin uax resource Neuynaiin lussuumalisuiu faly

= ar_ O oar ] aal L L. o nl 1

FaadAsmadndndun1sdinle resource 284 process BN e AEn1ARRLNALL

::' o o ar 4 A ° >
Aneafausn Ae m3deaduld process W 1 CPU Fadlu resource @nAtyTRN
sruvlfjinnag

Basic concept dMQUsraeAuNNT4ANTITIEY multiprogramming  mechanism A9

faail process M@l CPU Turnuzwila e e lifia CPU Uitlisation geaa atinls
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AnnailuAauondemu uniprocess system azilifeamih process wintu Aawnsold
cPU IWluntusmila 4 uag process Bu 7 inase el cPU sinwle CPU d1ead

un sinenueesssul multiprogramming  Asfaalinisnszatslamalunmadgi 14
CPU Wiuriwane” process alnevialiasdnlidl process WANE" process W memory e
anansadnld cpu iidla cPu dneae (il process ffngald CPU 1a3ansvinau virena
W 10) eadlsfimuaiiasainlusnigla] asfifies process Wnawindu Aemmnsndnld
CPU 'l Aufusziiaaiiiantsdndii meldidnde CPU 184 process 7178 Tu memory 9
nsaulugouiiae wihiues CPU Scheduler

L4
wd o a  al

ABNN?YANT7129 CPU Scheduler aziflusmiisivifesatluania szfmay CPU
Utilisation  wazss@nsnniapsstesszundg  Aadunisdansees CPU Scheduler
azdiasAniliidautlsznaunasading ereWiinlszAninmgean

2.4.1. First-Come, First-Served Scheduling (FCFS)

FCFS flu Algorithm ﬁ&wﬁ'a;mlumﬁm cou Wiun process (W3edm process 4114
cpu) IPERRATURAUNDUURIUBN process 'ﬁlﬂf‘ﬂu ready queue

Average waiting time 289 FCFS “i“.:if}dLﬂ‘aLﬁﬂUﬁUﬂﬂi"-‘fﬂﬂﬂi"lujﬂLLUUgu 3
average waiting time 184 process ApAAnTaA Ay process Faasaiiaidn g cpu
Yiuas
FIRLINNITAIMINLAY average waiting time 483 FCFS Algorithm

v a o . w8 v <l
NIWINTTUNRTN process P, P, P,W cpu burst time AanuUA IR INANT RS

Process CPU Burst Time(milliseconds)
P, 24

P, 3

P, 3

ar

thadusenisdald cpu Ae P,P,P, mMus1duAS

1 P2 P3

a 0 24 27 30

P fiaasa 0 milliseconds

1

P, Faasa 24 milliseconds
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P, @iavra 27 milliseconds
#a1u Average waiting time = (0+24+27)/3 = 17 milliseconds
1 a L | :‘-’ Y ‘J ] - s [}
tardunsding ready queue 189 process Hagniiwarulhilu (Hudsivad)

P,P,uar P azld

(]3]l 0 3 6 30
azgi9n
Waiting time = (0+3+6)/3 = 3 milliseconds
1 3 v L [ 1

faduAzifiuIn average waiting time 183 FCFS policy duagiuaiaunisiing
ready queue URY cpu burst time 189UAAL process Al

iy Aanaasiiaduldlunsdiiifl cpu bounded process Maald cpu atjuasil
wane /0 bounded process 38714 cpu Tutnzuilaqdfiesann cpu bounded process 1

2/ a ("] d' nJ . :‘ <y [ 4 A==
wawlunigle cpu ¥inlY process 811 178 /0 operation YimuavzagIulvn niannaz
W14 cpu e (VO operation complete) MW process daulunjfassslu ready queue
L3
(queue Uazeng) wazatuzdenfualill process Tmurald 1O THaundrazldndud4
13

cpu AnAFMATHIRANTT9199 184 1/O device

lufigaile cpu bounded process AugM cpu burst cycle uazndugn1iesa 1O

B IJ j 1 =i| 1 A/ ar ar k4 Wi L ]

device (Wald 1/O) process Wﬂﬂwm ready queue 1&1?Uﬂﬂi’ﬂﬂﬂ??t‘1ﬂf§ cpu e 14 cpu T
wntinuasluigavn process aznduidilusalu VO device queue YiTHRANIFININTES
cpu {cpu idle) AUNILY cpu bounded process Winahazidn 14 cpu Aafiazifin cycle 1An
: L) d; v o . -l 3 -
1uAa process AuABTA L ready queue (1N I/O operation complete) BNLTULAELWANITIUY
inalviia Low CPU Utilization FCFS lunns implement lugluuuaes nonpreemptive
scheme uaghiinunzanlu time-sharing system

2.4.2. Shortest-Job-First Scheduling {SJF})

oaad . n‘l‘d [ L") d'y | 3 oy

15N17984 Algorithm UASNITRATT cpu Tun process raIns 14 cpu YiH cycle
189n7 W cpu Buganiau (Wian13dm process Nld cpu Hatlu cycle daluidNY cpu

. o
Nau process i cpu burst cycle 817)
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fnating P, P, P, uas P, 3 cpu burst time AR

Process CPU Burst Time
P, 6
P, 8
P, 7
P, 3

P, P, P, P,
a1 0 3 9 16 24
Waiting Time Milliseconds
P, 0
P, 3
P, 9
P, 16

Average waiting time = (0+3+9-16) /4 = 7 milliseconds
a11E FCFS azla

Average waiting time = (0+6+14+21) /4 = 10.25 milliseconds

g T short-term scheduling A i@N N3N next cpu burst time Auriuauld
wanaINNITUsEN AT 1Y UssNatuANan cpu burst cycle new (1 long-term
scheduling 8139 1AA9849 cpu burst time /INNITATUUALBY user TUEI9EINIT submit
TﬂiLLﬂ?u‘&u']Lﬁﬁfj ready queue)

SJF Algorithm gt preemptive U@ nonpreemptive scheme Tunseiifild
“.i:ﬂu'l_l‘l.l‘ﬂﬂd preemtive scheme &uuﬂﬂﬁ job 'L‘M:JL‘J'TW:J']@ ready queue ﬁﬁ cpu burst time

] N ﬂlﬂ » ) : [ o
viaeindn cpu burst time dauaad process MR cpu ag process Huazgndindamnz
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2.4.3. MSIALIRLUUIUTEL (RR : Round-Robin Scheduling)

tﬂunﬂ?fiz’ﬂm??ﬂ’ngﬂumui’inﬁqnﬂﬂnuuuma‘?w%’u?:nu time sharing lat@inng
w19 ARNeiU FCFS Scheduling YiuRe process W3UN1I9AAYEL W ready queue
ANgITUNndngssuy (1ing queue) wratWlsfinn process #fasld cPU awsold
cru Blustazinandinlundazady duAetinsiuundianan usiay process Aaxld
CPU 'I& Fundn time quantum e time slice iia process 1n 14 CPU AsuIAN 1 time
quantum Uf9 process fhuazdesasnann CPU naulilg ready queue luddudalyl was
CPU alafunsdmass 1w process luaiusiu queue T ready queue syl

atelsfinu process &wNT0aanann CPU ‘Idnew wa it mua(1 time slice)
CPU Burst Cycle 984 process Yutieandn snees 1 time slice Af Ml

| ]

d o X
dnAansuann process M1 CPU Aail

Process Burst time
P1 24

P2 3

P3 3

BaufiansdanialugUuuuil asinl process salu ready queue Fums
Saerlild  CPU udmmdndlndlAntu Tufe usas process Manalédnld cpu
wivey dlanadmlilszeuil urdnedtlumssenamdnld cpu mmmﬁﬂ'lugﬂuuuﬁ

rAaudge TnaRanrundeioedwae

. 1 L ] li! v (. |
1 l¥nguees process fidng ready queue mNAALIAS

Process Burst time
P1 24
P2 3
P3 3

uaz 13 quantum time =4 milliseconds
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v
=l e

(preempt) waztnaanaTn cpu WalW job Al cpu burst time Yeandwdn 14 cpu unusiaiy
luneriaiinnsiiazFandn Shortest-Remaining-Time-First
e o3 . . . ‘J ."
VINMTNIT implement 189 SJF lﬁan'l‘l'fgﬂuuu%d nonpreemtive scheme job MiLAN
2 8 1 :J o o | X " : 1 =)
WNg ready queue ABNTAAUNTGN process NM&Isa 1T cpu taan cpu i cycle Burniauls
as ar b= L) . Y ] .J o e | a9
“i$1ﬂ?Uﬂ'\?Qﬂﬂ?? cpu DNUNIN cpu burst time [¥UatINA1 process 'ﬂn'lﬂ\ll‘ﬂ cpu NFAIH

Faeting (1 implement WU preemptive scheme

Process Arrival Time Burst Time
P, 0 8
P, 1 4
P, 2 9
P, 3 5

(" P, W"gsruunau (time 0)

i P, axlAFunisdnassIWle cou reu

P

1

a1 0 .

a1 1 milliseconds P, 111¢ ready queue ileeann P, & cpu burst time = 4 Uz
Yaaninnaiiudesas P, (A 7 milisecond) daiu P, winlfunuuas P, FevldFums
dnarziding cpu milusausiaglyl

2/ ]
ayldgluiunissare

P

1 P2 P4 l:)1 P3

M 0 1 5 10 17 26

1
sty average waiting time

P, P, P, P,
= {(10-1)y+ (1-1) + (17-2) + (5-3)) / 4
L | .
VIRWILLITT

10.5 millisecond
amsamduluL non-preemtive

Average waiting time = (0+8+12+17)/ 4
=7.75
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nasunsdnld cru  andiuladn P1 18fun1sdnassTild cPU i process
wrn Muszoziagn 4 milliseconds UAIAIAIN P1 Fean sanyiauna 20 milliseconds (Burst
time=24) Aasiasaanan CPU (lneign preempt 1ati CPU Scheduler) {#al% process dallyl
1 ready queue (WiiiAa P2 ) W CPU da wsilitasann P2 Faansld CPU WeduA 3
milliseconds Fathd process fanlsen cPU Wiur P3 rauuuananly 1 quantum time u
viusaieaiy e P3 W CPU areanann CPU faumualian 189 1 quantum time
wdenmi P1 gnansondudnld CPU sa drduntsld cpu (M3anssalu ready queue)

annsaideulugy gantt chart 15Ae

P1 P2 P3 P1 P1 P1 P1 P1

4 7 10 14 18 22 26 30
FNTUALRARLTRINNTTRAD 17/3 = 5.66 milliseconds

( AIA7 (0+7+10)/3 )

+t

P2 P3

. [ [ . GJ ]
RR Scheduling Hlun194ANTsULLL Preemptive 1ANE WAIANNUAAY process
[] 1 »

ansadihld cPU Tdnnfigmitaunungs winfuszezinanaes 1 quantum time winiy
n1adilE CPU milssau uaz process Wignaanain CPU  uazndulilsalu ready queue
burst time §1NN91 1 quantum time

Wn1sdAnITULLE aungndsesununanfiusas process fesaly ready queue

v v o

Thane Wude

| 3 v o= :Il =

0% & process Hanualu ready queue A n process

guantum time ) q

WuAauAaz process azldfunsdnasslild cPu VN 1/n (s8UAT g milliseconds)
WAAY process ﬁ:ﬁ‘ﬂmuﬁz’gmlmﬁu (n-1)*g milliseconds MLARZFEL

pinati G process 1 ready queue WauNm 5 process WAz quantum time A
20 milliseconds

azlddn wraz process axldfunsdinass CPU gaqm 20 milliseconds lumne 100

1 1 . ﬂJ ]
milliseconds WMUFRLIBU (WA process azsaliifiu 80 milliseconds adinld CPU uus

avAi)
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Usz@ninmeean1siaass Scheduling Lmuﬁ%uﬂfjﬁummmm quantum time 1{u
wdn lunsdlai L quantum time NNANINEWNINNTY CPU Burst time 9B4UWAAY process A%
1891199, CPU Scheduling TunsdiifiAe  ndALLY FCFS Thues withldaunmas
quantum time @nIN (AU 1 milliseconds) whsT process azlA Funrdnass cPU u
sztiznadunnEdwREaie w1l user TrrudAndt CPU 1awmuadintianiz (iesan
8Fun193aass CPU Tu99s2a29a finn) LasnsdmunUi3anda process sharing

atialafinny lun1sfiuuatuiAted quantum time 1 RR Scheduling FiasATiie
overhead MAZIfiRaNNIIMA Context Switching FaeifteRansunlsr@ninninamaees
sty (asndninvus quanium time TWAANASAA LR dmnuafaamsiia

Context Switching  gaxnndrluneimmua i 1uazes quantum time ngjiag fiansan

Anfetad

Process time=10 Quantum Context Switching
12 0

0 10
3] 1

8 10
1 9

1 2 3 4 5 6 7 8 9 10

(niiuaaliidudn 4w Quanum tme  TuNREnasn AR ALIUAR IR TIAR
Context Switching §4)

uENANT turn around time 189 process ﬁ%u@ﬂﬁ’ummmm Quantum time
[uReaie fMIUATae Quantum time WNXNAN 97UUT8Y Context Switching fiinguaAn
afa azfhuFovali turn around time 184 process Wtugantuy  uazlaend tumn
around time 184 process AN’ A¥Ati process ®uno Hwliadalugaasaansldiu
Mednass CPU Tuseudaly (HuAe burst time MvMAaArTiaENdIUIATEY quantum time
arhifesre CPU lusaudnlian)

2.4.4. NFARLIAMUAALAMNAIATY (Priority Scheduling)

15

dhuns4manéiu process fazdn M CPU mudndugntueusias process saniulu

[ 7]
. 4. P 4
msdang Wgtkuull vn process axfiAAMUUARNE (priority) 199MLLEY AT process ¥



TTHIHBANANA T Wizeownd1mansey Y

- -4 Lo ar ' - < .
Hfdvagadn arléifunisdnassd CPU Wililudaaaaiu - uay process Wil priority

[

2E98911 AL lAFUN I AassA CPU 1SR lUmuansu

a  w | 1 e 3 =5

1 - .=] a 1 " . ] B
WHNEUE AEILRTNNIUUAAT priority 11~Iﬁ‘1lﬂ"\"lﬂﬂ‘]'1 mmmmummamn(qm‘éﬂ

ol - . . X [ N . q JJ:
An) ADURANALNMUAAN priofity qam%uaqnu implementation 184URAKETTLIL Tunilay

=4 o

MHRINaALANT4gA uLaTRNALUANTAN (high-priority / low-priority) A 1mFun134mass CPU
] = N = ] ] 4‘
Wiur process WiEnsil thfisnsanannnguaed process #e Aa P1,P2,..,P5 T4 1iee

| d - L1
14 cPU iaiaan time 0 Tnedl CPU -Burst fall

Process Burst-time Priority
P1 10 3
P2 1 1
P3 2 3
P4 1 4
P5 5 2

N . N a r 4 i o/
tldgunnaas Priority Scheduling azlfiansiuans process Anfanharldfunis

3masr CPU A

P2 IP5 P1 P3 P4

rnat 0 1 6 16 18 19
A1 priority Awusliieananaly (nternallity  defined)  wazainniauan

(externally defined) TmeinsnvusannieluzesssuLey awrsamidlaenis Auan

[
14 ]

1 - 0 ) [} :J
anAdutFeA nNendedre] 1y a1 ¥ia 4udM memory W process Redns
=4 vy e e o v o | R 1 .‘.'.I | e
viaudiuasnaulWe 7 process fieenis a4 aziulgdrAmanilavetiupluuy uazms
9 1 o J :’l - 1
WRIBIUGAT process UazanuIzAUanlAIle process 1 1dmFwannssing 1eeszuy
i1 & [ nr G: 9 tll @ ] d J []
wiAeALANE  Aifwuasannieuan  Taevidlussdlunisinwuaainteutiegug Al
ﬂj - ) ar 1 o b d wr )
Naadaay  meldniweinsaasszuulpens Wy mMsiuuaAHA A TBIMLNEY
(141784 process) visaA g ld CPU “a4
Tums implement Msdaguuuiianniso uldlivagluuunes preemptive
, v ' d s C
LR nonpreemptive "WuAe Wadan process m':nﬁ ready queue ANNAN priority LANS

&l

- ! ' . de o
unsihn process 'ﬁL'iT’Iﬁ ready queue ua fdn priority 44N97 process 18914 CPU 4

o

1 Al
YiFunsdnasslugluuulagluunmilediail

72834
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-

o [ 2L ws AJ L] L)
e TFumadnasslivdihld cPU 1Haeviudl (process AMAY CPU dasgminsanain
cpU Tlsalu ready queue ) -2 tuflunz implement WU preemptive scheme
¢ Fumedaasadluaiuusn dwfu process Rraidlt cPu (W ready queue) 2 &
wWunng implement UL nonpreemptive scheme
4 e ﬁf‘ o -z -=II [N . dud dl 1 d' x|
ywndrdeginineduilessinnisid algorithm HWA® N9 process RN Y
L. LI T W Lo o v 4 = o
priority ATWIFRATNIN TleFunsdnass CPU 1t mmn'lui‘:uuuuj i process NUAN
. . | 5 d’ g g Yar L
priority Q\J L‘I!'TN']?S?’JUUF]‘H‘Q@IL’JQ'T LUBNRN process Lﬂﬁquqzllﬂ?‘l_lﬂ'ﬁ"'iﬂﬂ?? CPU a4
e J v \ r i o d « L. | el v
WAY process Yl priority RN Azmaraaundn il process 81U 7 TN priority §INI71BNLAAY
teywlugluuuiiandn “indefinite blocking" ¥38 “starvation”
o v o ' 0 ol -=|-l ] “ . " i c'a < o v |
wauftloymiaena1alsindinmsAFandn *Aging' ¥dae Tufe nsdwusld  An
X i v ]
priority g4I 1iia process 17 finere T ready queve ({luie g ezl

L) b Y - L1 L | P 4 U . . ul
wivi tWanald cruU ladae ABnastiasyini process #ilAN priority #in @ursdinld cpu

—F
Be

wananaulyl (lddasrauunlsiinnuum)

2.4.5. MIELIRMLULAMABTEAL {Multilevel Queue Scheduling)

flunsdagiluunniaiaass CPU W process nguiuumil wazmanzaniy
Faunndan gz finnnauee process BT @ansnuLiteanifiilumane desinn
VTaUaNE" gﬂunuﬁﬂi’mmu Lfunsvinutuguuutey foreground (interactive) uas
background (batch) process Fan19RN9UTaY process 'lugﬂtmuﬁqzumnﬁhq fuagin iy
AdaRy 1t process luatinnen interactive Aaan? response time ‘ﬁﬁ (NAADLRUDY
Lg“]) 1u‘11m:17J1 Batch process ARANTTIAN turn around time tae mﬁﬁ‘ﬁlﬂuﬁ‘iu

N13AANITULL Multilevel Queue Scheduling ﬁﬁﬁﬂﬂﬂﬂﬂtﬂq process #147)
senflunguy (nduaz 1 ready queue) usinr process arlafumsdnineglungy weo
Aa0n (8819RTLLNATNAMUANIZIBY  process ﬁ’uq W process priority WiBUUIA
494 memory 'ﬁlﬁﬂ\:m? 184 TUuras ready queue Auilnsdnnseeg process scheduling
farauanAiull  AuANIzaN WU ready queue AT ARATULRANTEATDY
process Wil background WAz foreground process Ll.ﬂ:'lunﬁjmlm background process
ldn1s¥ansuuy FCFS 'luﬂum:-?;nfjmme foreground process 8134x1in3d4Rass CPU

wuy RR
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UANANNTTAAATT CPU Tuusiar queue Waq feinadinngdmansu wia priority
2EMIN queue HT el L Taevivlasdnlnedantsyed priority WaY preemptive A3
finntingAe

t1lnn94nass CPU UL Multilevel Queue Scheduling senausing process
#in] 5 naN ANgY

Highest priority

1 System process

i 2) Interactive process

i 1) Interactive editing process

4 batch process

i 5 ) student process

Tunisdanasuusil process Mot low - priority queue AsFe438AUNGT process

JU0 U044

J4 4Ly

lowest priority

a1 ddfigandn weasnu fealiFun19dnass CPU I unzlutnizh process T low -
priority queue MAMU wazil process Wnun W queue ﬁﬁ’]ﬁﬂ@ﬁﬂ'ﬁ’] process &u 1
qzFiaagneaanain CPU wWaly¥ process s 7l priority gendn 114 CPU riawana

uanant a1aasinsuLiasniaan umsld CPU W queue TuszAurng i
(time slice) 1w WH CPU 14 80 % lutnangu uaz@in 20 % dwFvanngu Wi waslu
UAAzNgN asfaahnssantsiuealdfan dwiu process lungquies Ine@Bn19dmng
gt liunfimnzaanes

2.5. Shell Script
25.1. fnusmuevialileas Shell

GJJ "/ :: ar hd y 4 o ir
wiiAdug e Shell TnevidlihiufantsiuAtdeann User iavinmsuan 08 Wi
Load W@z Run Program #1497 aeinstafimnaléfinnawmunlsl shell Haomanunsalunig
szananaAndarine aliinnulusneuzaas Batch 1o villassa¥weasllsunsusieg

v Shell Yuaztsrnausqasaullsssun wie an1azuanaan(Envirenment) Tanfansiazda
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Wilsunsaau dszunauasie drluadeulesingeg ssuu Profile dwiudananlunis

Usruaanareallsunsusne uay User Defined Function

Tunrsdananfildlunsinanuandasinen 484 Unix duaunsonallaeld time
UMt AdRRaanT Tl rziaana Taltsunsuazuan 0S8 WMN1sFLIIAY LAY FIENIUHG

4 [ = o £-1 []
LA I IUNITU TZNARNANAIINNANULE TR L4
time is -al /bin/™*

o . b 3 ; | [ y [} y ar
#mFunacl Shelt U4 Unix Wi n13ua SLAa s AdasAeauatda fauusmin
. 4 . “n el s 4 s .
nai vi%a ATV L semi-colon 1@N8 “" warnItmAdaTiaANe1aNan (launielu 1

Usin) WAauLssimAneATasuune * udaAnwae luusadaly wu
echo "Test"; Is;
echo "Hello world"
o , v 4 i
N3t Comment 11 Shell Script azldiATamung “#

:” A:i‘ = J ' :: s
vaillunis@eulilsunsuidunin Script 5797 U Unix W Tuussinusnisnposas

s ellsunanfiasinnnsuszanans Script ﬁ’uq GLEH N
#! /bin/ksh
vita natiilu Perl anqazi@eudiu
#! jusr/bin/perl
\usiu
2.5.2. N51997U Variable / Environment

5‘0 o . . P . ] ¥
uuszuy 08 Taevialuiinasil Environment ¥3a System Variable IWARIHIUAITEUIN
Waunsurineg neluszuy aue Talaeviallisrazauan Environment (283 0S fiauyn

pa) 1Aipen1slEA4a set
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bash / ksh

tcsh

myname="Krerk Piromsopa"

count=5:

set myname="Krerk Piromsopa"

set count=5;

L ]
wanR NS A NN e anEaINNTS Run Programm au'] wLtludn Variable

3 . 4 o .
%andion Iaeld Back Quote uni ¥§a Run Adanialuasaauang ${command) i

bash / ksh

list ="l
# Vit

list=%(Is)

tcsh
set list = 'Is’
# viin
set list=%(Is)

vaiunsiaanislidn Variable ¥38 Environment paagn§aaInfl Run Shell @11730

M 1FtRenng export v

export myname,count

usnanigadiulssruufs A wiuntzenedelulsunsy shell 1dansae v

Aauls ATNUNNE
$# LAAISTUL Parameter RgInn ITAUTZLL
$7? AuE ldanszuranaAdanaumuting

d GJ L ar 1

$0 uwanTeaes IUsunsuifingadazunanast)
$* \fiuAn Parameter ynanAitdlunislssanana (31 §2 ...)
" ] a y g J " o 'y
@ \WALAY Parameter ynaanlElumassunans ("§1""$2°....)

ngldanu Variable ynAsuaztly Implicit Declaration nawAsg 14 laidusia

Usznasouds iwulunw C “‘%“’ﬂ MBITUFIBUT LaL Wasanzandnmaulsiuaiunm

mlalanldA1&4 unset varname i

unset myname

test WAZ expression

. s o .
Ul bash uaz ksh azlAdY Test usznadsuldauislunimsiaasy Expression

' = = P4 v -
A1e TunsdsulssTaadaulusing Saiilaseairansdlioudiail




test expression

|
win

[ expression ]

1= a
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_— v y . . Cd
& WFU tesh Az AAY test uRazdinamin expression wa 14 lunng

UszaananaANdase viui

i expression U1 bash iU ksh &y tcsh thiasilnadafuanseiy fedune
WeasiolUil
bash / ksh tcsh AHNUNE
AdaREafUs iy
int1 -eq int2 int1 == int2 Aussaila int1 Wik ine
int1 -ge int2 int1 >=int2 Fusdadi int1 wAnndwdawing int2
int1 -gt int2 int1 > int2 Thisdudle inth uanngn int2
int1 -le int2 int1 <= int2 Hussadle int1 feandmitewiniy
int2
int1 -It int2 int1 < int2 Husdadls intt danndn int2
int1 -ne int2 int1 1= int2 fhusdaile int1 Bivinfuine
AdaAnamy String
str1 = str2 str1 == sir2 {ussaite st wilousu str2
str1 1= str2 str1 1= str2 Wlusiadie strt Tlwileudy str2
str {lusdadle strlaidu nul
-n str {lustaidle st fiasuenaanngn o
zstr fhataile str faewerudiu 0
ArdafRenfiu file
-d filename -d filename Lf]u'ﬁ\nﬂﬂ filename (tu directory
-f filename -f filename hisaile filename i file
{fusiadle filename shuldlng
-r flename -r filename

Tusunsu
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-s filename Wusadia fitename Huwaladidu o
= d
Wlusdaila filename dauldlay
-w filename -w filename
Tdsunsu
N
iluatadia filename run 1&1Re
-x filename -x filename
Tsunsu
' o e X
-e filename \flusdaidie flename HTent
P
Jusdaile filename Wuaadld
-0 filename 5
Tlaq1iu
-z filename dhedadia filename daunmiiiy 0
. = T
ArdaRBafiL Logical 8w
a o a
! expr 1 expr hussadie exp e
expl -a exp2 exp1 && exp2 Wuadadie expl WAY exp2 uaig
expl -0 exp2 exp1 || exp2 huaaile expl vide exp2 lua

25.3. (daula if

TrsagFa

bash / ksh

tosh

if [expression ]
then

commands
elif [ exprression ]
then

commands
else

commands

fi

if (expression} then
commands

else if (expression) then
commands

else
commands

endif

v
s

-:l’ =d . < 1l LY
Yanazil elif wia i else N4

FinatiNTT g9 LU




#! /bin/ksh
if [ -f .signature ]

then

echo "There is .signature file in this current directory”

else

echo "File .signature could not be found.

25.4. 13aule while

Taseaia

bash f ksh

tcsh

while [ expression ]
do
commands

done

while (expression)
commands

end

flnatinanas | while vy

#| /birvksh

count=1

while [ -n "$*" ]

do

echo "This is parameter no $count $1"
shift

count="expr $count+1

done
2.5.5. F‘l"‘l'.‘?i.lﬂ echo

v Y
Hinansuansdiamana

2.5.6. MFUSTUNIRHANATAAART WAL expression
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2.56. Mrdszaranameatindand way expression

BN NUITNIRHALINAUAMNG WTR expression e LATaeldTsunan expr
198 15U

a=exprfa+ 1 W31 set a=expr$a+ 1’
lunsiiend bash L8 m13019 a=3((3a + 1)) wnuldiae

8 o | 3 = v 1 o ] d‘ dl oy :'
faAa79edeAe AzAINnTIIUAIATENIN FAls AYAIN LaT 1ATRANUNE (Hituiiy
o . 1 me 4 e g =
arlsnadnsidu string Flaf) wiaminsuasmsUf AN sl expr Ra +, -, %, 7, %
= A’ = =l 1
(modulo %58 MITLALAT) uﬂnmnumummﬁﬂumwmq'] U =, <, >, <=, >=, UL I=
] | 4
(N9l bash $(( expression )} WiwATasmne aan nmafauideumaniasWnadns

iy 0 wandluwia waz 1 wnduasa

2.6. XML (Extensible Markup Language)
[ 1 A A ) » b -
ynduil men XML dusemanilsfazai e iiudlitumeiidn wazdy
dx v - do x
wunniasafrunumnislszgnaidnuuuasadne  wasiiunimiidanusanniiga
L] | 3 o [ 4 - A
szindanaeindunmnasgudmiunmsiRursiunuanufowenats uay

1/

dayatidnnsating %qﬁﬂﬁ’qqzﬁﬂFTnﬂmwlmj'anwﬂTuTﬂE'ﬁﬁmiﬁmmfamdﬂnqﬂﬂ:«ﬁa
nanresfulunislssuasnauudunafids TnafumaluladiszuuDafiviunisiteans
semdndanuuduvefildauaziannandu Faflrmmnsoiadl sz winaunanrafd
wANA1AU

XML (Extensible Markup Language) qnaammumtﬁﬂlﬁcﬁﬂ?ﬂqtﬂnma‘mms‘n
vl eulugluuniinmside - Srodanuussugntoness  SGML  (Standard
Generalized Markup Language) FufunmatenfusddsunswannliilssAninm
gaaalunisianuuudu tae XML avisznaudae 3 dquﬁuﬁmﬁfmﬁu Aa lena1sdaya
(Data document) enarsleuAINMNNE  (definiion  document)  warideinnm
{definition language)

flaqtiy 31 2 nndeuAufifimeairefisuaenaesenaisdeyanimauld Ae
SGML uway XML 11U N1 WML(Wireless Markup Language) ANsUnlaNIRn XML i
Wunisuanstamnnuuinsdnwviiadassuy WAP (Wireless Application Protocol) o

] 1 o [ V)
xML faldduiludounileres semL Mdwdanwualuntsafaviadainenatslugluuy
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AdnmraiindRrmunlan W3C vie World Wide Web Consortium T4 SGML finszuaums
Fundn  Information  Analysis @ wfuldnmaseuianaiiuarme  avidvavedaya
NTELIUNTSAINATINTENG DTD (document type definition) faiuidilennaes seudnd
(Object) Wngudays

XML D niififneundu tag ade HTML wrlildijefinausneun XML s
nsaramnelaseyqalididananmimue  tag Tulheadalidenrmunomis
nMmsasystudnanRamefiadfidnladuin  Mldidayssewdne  tag  atunsovnll
Uscananssaldidy
<ComputerBook=>
<book>
<name>1L187 T8 </name>
<price>10.00%</price>
</book>
<book>
<name>xml</name>
<price>10.00%</price>
</book>

</ComputerBook>

2.6.1. AMANBIUTAIL AR XML

XML mmmﬁﬂ:ﬁmmi"lﬁumugﬂuuuﬁamﬁﬂi‘:nﬂu Taneafaienans dnwoue
dszom  waevdtan  wazdawnd  Tasdlunnfignesnuuisniamsdmiunisiam
Wsunsuiuitamsdngedayaseaunsa naanaugminnldairanisnfedn ( markup)
Yues Famsaiudnaiy seML Ailannariudewnnndt dou HTML Aidhwananslaifiaann
tautjusanisldin  adwleinnlunadfjisienans  xmL ﬂngﬁuﬁ‘mtﬁﬂlﬁms‘ﬂhq
wnensiizluunfigndes lumsWeusiadasinduda XML ansnsodafugiudenys fve
linsfaenans  madusuededfidode  nsdaiunefinfiddneuzunnned
maﬂmumﬁﬂﬂ’mzud’miﬂﬂl,nmﬁi1»1'1 wazuananiluds XML fsansodastums
Usmnansfayaudadeinlillsunsudssgndludumndaiufeys edwdu daanuie

| ¥
foya (Buru
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XML fwenansidaudosdannlnfissmum qudsannsaakaenansieudly
Wé XML deeneieme TaansldTlsunsuudladernn (Text Editor) adlusnnnda
iraediens@eulisunsuilifuden  wiefrunndeansiilisunsifinnaisnsofiay
wnnind Aveddlusunsuflafenanufteglugallaunsy Microsoft Visual Studio iy
Microsoft Visual C++ Microsoft Visual Basic Was Microsoft Visual Foxpro AN N
XML WufinGuuuazuintloguaidudeaiu HTML Fadunds aamusd Fafluniauiuen
sswindeyauszAnd Wesnpindayaiagrzwinuiindainanafe dayaesls
dnutlssnavluenans XML Hagj 2 doundnsaniu A Prolog Element uaz Document
Element (W38 Root Element) lugauaeaangis XML Aa BaUA At %qmmmma‘fi a8
wus Audnlwanans xvL 18 Taeluiensns XML 1 Baunsazuansdnenirlasai
19UBNANT uax'a:Lmﬂqdauﬂﬁ-xnauLﬁﬂm-nmLanm:*‘afjmﬂ'tuﬁ’cuﬁnﬁni gamud Urznay
FaeudfinFud (start-tags) Fawnaely 3R ua:mﬁnéufqﬂ (end-tags) duitewn

=S : - / 4 ¥ :
el damud awnsodlulanedeyavia 2awus aus Mdeuagnialuviraisasau

26.2. laminsal uaz ﬁ'lﬁ’qﬂrug'm
2.6.2.1. nsitla-tlaufin XML

=l al

1/ | 2 o o i
- nedinsdaAua e lsuin i‘ﬂLLUUﬂ"I‘i‘?L’uLLﬂﬂﬂﬂﬂ <tag>-—-U10AITU—-- <ftag>

i
=

o= 1 4 s oF a & v 2] [ o= &
- nrain hiddemanunielAuin gﬂLLuuma'?::uLmnﬂﬂ <tag/> Grnreluiyindialinasnavues
] (- 1/ 1+ J [] o [+ ] =5
LWEANTLARA NABIAINIEATHLATAINNNE / LTUNU gﬂuuumﬁ'::utmn AR
<tag attribute="valug"/>
¢ o a o =l v
2.6.2.2. a8 INTMUATRWNNLVABNNU
v 4 d L .
AIatiaNQNeIBY <a> this is outer zone <b> this is inner zone </b></a>
FatinaflA <a> this is outer zone <b> this is inner zone </a></b>
. (-1
2.6.2.3. Case sensitivity maﬁ‘auﬂn

L3 L . ]

1 |
A XML WianudAtyfudnmsifindidn - soRuwugduRiasaniuie

o A:’/ X = ~ 4 ] -~ ] - o ] 1 3 e 1
uwiinfifsauiedsdiaassfalidaedn dnysianasiian - daailvgjuanstsiumediudy
<Tag>, <TAG>, <tag>, <tAG>

¢ ! ° 5
2.6.2.4. AueavisiiannasiiAfaamnedmaiinuliiana
.:.

-+ 1 & A 4 - L 3 L
1aansiaatawinlunIe HTML viwuiniiesiuindglnaw dsil

<img src="/pic/image1.gif" alt="bird">
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=Y P4 o | e ¢ - | « =L )
wamnidiad src ke douzenedevandumisiegeesiwdaininiag sc feduduy
TFauamanitiaf 424 /picfimage.gif Fanduiudrtewanvistiag
2.6.2.5. S NHTALARUNAIABIUNUAINTRAN AL
i ldannsoszydnaszRianadwanats  XMLEuRss  ivezdnusutedaz
' - a nlo - =
Ar g ududydneaineineu unsdindduwiaersydydneniftasaliincies
unuAEsEaN A YN LT
< v
(ATRIUNNE < WNUADE &lt;
< v
LATRINNNE < LNUFat &gt;
s
2.6.3. DTD Aaevls
A ] - A 0
DTD Aaudndays (MFewamoudndeyanifedoniy) Tusmqdanmun uas
3
ninnudrenanats gadatimuamail dAviunmeiamuagluuudfmugd dettadu win
n‘ o= L g i oy oy © [ hd
ARaMsienasin Bawus  <LIST> WNBRwWd <ITEM>  ussqatgaialudanmunly
udlndaya DTD
ol - ﬂ’l’
azfigdunusiail
<IELEMENT item {(#pcdata)>
<IELEMENT list {item)+>
TeFUEANMINEAREAWNMS items ussqdeAtlaT uasBRWA list usyER
oo al ol - fp dl o 4/ a,n
WU item @n¥ Awdu DTD wlugduuunim Teinbiaansonsesauenans fdien
fofmua DTD W digndaafrmuanusisanisvialal vinldiszuunts  rendering

ansadlafenansled uazAalldnuldgneias

2.6.4. XML Schema Raasls

MY XML At vide XML Schema SiwihindnAe dwuslasaa¥aianysallsity
wenans XML fuusdatafufionans XML ARy Amuesiauahuamizses
Foyaiildluienans XML schemas famiuayugiiuunlunisiauseadiauniiomnim
(Programming language) fuuaARiaARIRTuenatslisndays (Program) duiu
wnerdeyn  (nputOutput)  esenedmpamannsaWiun e deyaliidudnmus

L - ol - ] 1 ar 4
wrNziazal lnen vuaTe L ALanRRIATULR N3RS ﬂ'r]'ﬁﬂl&ﬂ‘ll’l’)ﬂ’l?ﬂl]?tl]ﬂ'ﬂu']
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2.6.5. ATIHWANFANITENINN DTD uaz XML Schema

APNUANANATIANATYTIWINY DTD was XML schema A A Ndmauuas
AANENT0TAM 2 1w lan Schema WARa¥1szlumiineg wanuewientud
arwansalaawuiiiandt DTD

A XML 871N W3a XML Schema Siwlinfndnaa fwualassadrefiaaysalliiy
wnans XML fuadedsduiianans XML deaulfiiRan AuustliauazamsuniBoes
Foyanldlwanans XML dou DTD &uTmuqu‘lﬂuﬁqqzLﬂuﬁqﬁ'mumﬁ’ﬁmwmngﬁmum
Widdumiudasdamudazaiazeaenanr  Jeldiawenisiintedeyaildnuaglu
lenanstiuq Muanans XML us DTD A aidadnnladfoufu XML afiun etidlafianat
DTDs uay schemas fagivayustuiuulunsinnuaasdimunienunnmi (Programming
language) MuwusArRiRAT N INiLenastianndaya (Program) dwmfuenansdinys
(InputOutput) grtnEdnAamernsalitun s dayalfiludneusianizianzas e

o - L4 - 1 4 o« A
NMWUATD UL ALBNHALATUWRAZNNTIAA FI‘B‘}J"BI‘.!ﬂ'IJ MATNLITULBUT

raaMy A v o a v

»
Schemas ayru A lHAMAMUA BRI AllldvFadeaneiluanans Bnvisdaldan

1 »
» - ! -

dansusnfeyasanainnim  tu  lugufayadiedng  (object-oriented)  flandiu

- .

-

y .
schemas  fagneanwuulfiiluatesilalunsdanissusanriienanuswanansvant
v wr 1 1 ] d“v L - v O e 1 3 A v
wnanddniuldatnete  wanannilfeaygralianeiusdedinaasdeyaifeasls
] [} < AJ I
wangtiuuuuarawintaadeasuldatngnsiaadiutin dountn XML parsers Wiagjlu
:f - "v - 2 A - 4
panaiauuanniuildeaivayugluuummnaiifeysvaotia(DTDype)  atinalef
.4 4 a ¥ o o
aulugafigasssld XML schema unu TeaziinaseBuneigluuulaziafresesandy
- 17 [
(syntax) uszriinrasdayadin
o L] eil - L 1 J L] N
Auusieeiulasafetayaniiuenans XML amnsougasndauasgnussq i
4 = - X
2 malulafl Ae DTD Fanmuanginnsigluutianans XML uazdaw XSL (eXensible Style
Sheet Language) azuanlifinaufiapafilddracditnmedngiuuuwiaaialndinie
1 4
o o '
wtlaaianans xML auanaldithuenarsalistulfednels DTD awnsngnussliluanans
XML U&¥aNT0QNITANSBNHUANANABINAS
A39 udd xsL dunmmnlddwmivudsaitedagluuuldivienans xML Tag
. p
awsntindayasansinianans XML 1agld anuuumniidlgBnuuy nasudaaenansdl
Uselomlunsdinudsmuianilald schema uuumiauazgnAnld Schema Enuuuwila us

=oa ] -1 4 1 -’
uidnwisilanunsoudauanans XML 129gndhld Schema snefunily Schema a4
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13l Taudayanioluanans XML damilawan anveannsaufuussiayaliasem
'nﬂm'qﬂn?nimu'z”muﬂ:ﬁqmmmtﬁﬂuaﬂ?ﬂtﬂﬁﬂuﬂmLﬂnm-ﬂﬁ’ﬁqu
mﬂTuTﬂﬁﬁ'wﬁmﬁﬁﬂﬂ‘lﬁndwﬁe&uﬁﬁﬂ SOAP (Simple Object Access Protacol) iy
XML-based Wlsimaaa (lightweight protocol) ﬁmi‘um?Lmmﬂaﬂuﬁau“ﬂ'luﬂnfmtmﬁau
wuunszanadud SOAP W muniasiallsinnes (Messaging Protocol) F¥wingta
1iiM9 (requestor) MUEWLIFNS (provider) 4ALAiUTaY SOAP fRadlulusinpeailidunan
Tunsfuuszdedaya nanams ldfilandudvewandulusinaes finnuiillsinaesdy
nanugiin

2.6.6. XPath

XPath @8  uamannwntnunwiazdamlassaialszluaiarhl  uaznasinm
Kydneaiimiuns i imsusswing XSLT uas XPointer Tyqallszadudnues Xpath Ae
nsdanisdogunludausaaanans XML lunﬂsﬂﬁuﬂquﬁ!ﬂﬂ?:ﬂqﬁﬁﬁ'lﬁﬁmtm?ﬂuﬁqﬁquaﬂ
mmﬂ:mnﬁujﬂuﬁ’m%’un’m’mmmm?q fawee uaz msang XPath Wandeinszdy Lild
Tanagfaniszlupees XML lunrsauneauazainsanis1y XxPath luduesiinites UR!
uar XML 34 xPath UfiRuunssse Tassafraneassnzaeaanans XML aeathuiy

TasaaFralseluaniauen

s <
2.7 danhdAeTIng
! 1 ]
dimsannlassuaiuiildinnisialndianiinefnidugaudng  Wadanszanghl
L i ] = i L s L L] J "4' A o
durteanine lussuuniadeniiniadisialiidu MPEG4 Sedmindawiianiiiiuialiivin
4 . a oo X
A laluiFesnsiafiimeFIngAdwaay
y A L - A L) T »
RefidaainaudnluFesraalaiiiofindasissnaudag 2 daundn Aa Codec
. A -l wl s d’
war Container IFTEALIDLAN AU
o d . .
Codec \fludauilsznaviiiluginsaifalisunsuiiuanataniadnswauasnansia
vudrynuvieanaeasdeysianes ugduuugesdeyanely leadoulngiuds codec
3 a e oo d e s - o o odd A
azgniduinluuenwdiaduiviuieafudrlsasuasuduasariuiialiaed  uazuany
d' | 3 1 g o | S | rA L3 1 Ld
Uszinmaldfunmsaanuuinntat s sdr Agiudnrurresiailinaiiacgninniadinnia
faatihatu Aamesdala (14 DV codec) @ wiunisiiunmmanisainieiin ity
o o : o .
wavesvdayausa  AdeanisldniluFesentaafenlmagausilifiaanuduihunnly
o a4 v desc 8w ' L -
Fores@nmiigniias  WwsariialadmuaunvnssumaaassnapiuaduluGenis

v
Y- A

WA ﬂqnml'aqﬁﬁ’uuﬂ:mnmmmmmwummn ‘d’lUIULi“EN'iIﬂQﬂﬂHﬂﬂﬁQNﬂﬂNLﬂﬂTuuN AN
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faansfaludoutes audio way video Tedfesiaglupuuuyss Container Fastinares
codec FN] il
Audio codecs

- Apple Lossless

- Audio Lossless Coding (MPEG-4 ALS)

- Direct Stream Transfer (DST)

- Free Lossless Audio Codec (FLAC)

- LA (Lossless Audio)

Video codecs

- CorePNG

- H.264

- Huffyuv

- Lagarith

- MJPEG

- MPEG-1 Video

- MPEG-2 video

- MPEG-4 Advanced Simple Profile Video

Container format Ae AnwmurtesindAuAIMTUsTygUuILT TRyATMAY e
fludnlaennasgIutes codec  gUWUUANT paumua Rl s Az
gﬂLLuu'iiauuﬂﬁLLmnshqﬁwm data types ﬂaumumi\ﬁﬂﬂﬂnﬁ&wsﬂ audio codec #
wansinafulduainuans 1u-uru:|.ﬁmﬁuﬂaumumﬂﬁ?uqqmq'nﬁm:ﬂﬂ’uauuﬁq audio,
video, subtitles uazAvrAnunN fathatetrsumuuef i

- WAV (s1uuy RIFF file Watnandnaannalusnanwe fudulad)

- AIFF (3w IFF file Wathandnezaeluunanviefu Mac OS)
apunuuefpluAufiannsafiugluny audio uaz video Vnasaiiauaciufitend
atiaunivane Fail

-IFF (unanvafuurntaspsumuued

T

- AVl (raume N R MR ULA T HUgIUAN RIFF)
- MOV (REUMWILONRFI U QuickTime)
- MPEG-2 transport stream (ﬂﬂumumafmm?gmﬁw?ummmmmﬂﬁﬁﬁmﬂaﬁq

1nFazusq video wae audio stream uartilsunsuuusinszu)
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- MP4 (AsuMuUafIAT§ WAL MPEG-4)
- Ogg (ABMMUBINIAT§UAMFL Xiph.org codecs)
- ASF (ABUWLBTNNIATT AT WMA URE WMV)
- RealMedia (PBUMUINATNIATTMAMTU RealVideo LAE RealAudio)
- Matroska (11u open standard)
- 3gp (WlulnsAnyillatia)
2.8 Talsunss Mencoder
Mencoder Ao tAesile wiie tool AlEluN1T encoding decoding ua filtering W
YaRildef video Mogjlugluuuees command line ireanunliidlategneld GNU
General Public License Suflwetnsfiafletlunszgaidenty Mplayer Avitarsauatial
danld Ae medpiidiadiidelndulidienqmnadn uar nnwlasgiluieas codecs
Wil MPEG-4 TatAndeildilsdl
- mencoder -ovc copy -0ac copy -ss hh:mm:ss -endpos hh:mm:ss -o
target from_file iludndeiildlunnsdnlidiatalnalinareidulndtion Ton option -ss
hhomm:ss dArraanaBuiululng dau —endpost hhmm:ss 18AN9918MAURATIL
annEuFuT option —ss M MIUWNA
- mencoder file_input —vf harddup —ovc lavc —oac lave —lavcopts
veodec=mpeg4:vqmax=4:acodec=ac3:abitrate=128 —of avi —o file_output Duandailau
nzilaanie convert WA WTlu MPEG-4 codecs Taeill container 114 avi
- cat firstfile.avi secondfile.avi > concatenatedfile.avi LLﬂ:ﬁ’lﬁ;\'l
mencoder -0 finalmovie.avi -noidx -oac copy -ovc copy concatenatedfile.avi M lunseu
dimadsvaadaGoyesudadndan rldiulididen
WeimedalndlaaiFn et iiduindidnqudriaiimadeu  RsL
aaauuAazulaentelu RSL aziimzFuniy mencoder wamlaalrdlanld GridrTe

[ ] dl' o o » J
gl ddennintsanldlufunueiaadimuns
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3.1.1. Resource Management
1 L - 1 J L) A :
Wdatiidudinsainisdanismineanssieifiluszuunda  Feiianasdaanulyl
g o 4 d - . -l > e o 3
UszanauanAzaaaunEFandinisdaauLuy  remote  Hn1rdmninensfiaudeanislu
4 L wr - L 4 i -]
nsssuoans Rdudarduiudiudiudanisdeys (Data management) Failudauiing
i [ A § - -~ 1 Y
wihigaIdglsaszesne sanliianredunedanwarssssvindunusiinlagluula
» - -dy =l d =% [ Y
AourenitdanITninainidaziliaTeslanna scheduler ARWAWITALAIINAINATD
1 IEJ 4 - -~ d -~ . :: 1 GJ
goulunjazaginsmeiuiednmauzaiu 29lusa Globus toolkit lwaii Tifl scheduler #
wr - 'Y ﬂd J lJv L]
danrzraamafie 1IN fRsATeindauninidan sy scheduler Whinlu 414
o - = - ll; J =5 -J [ -3 1 ﬂlﬂi v ;
grudnnisvinensamanisziing  wwreeianiduiaunalunisvamtinnnasiaau
) 4 N J ] -
1u Globus toolkit A GRAM (Grid Resource Allocation Manager) #eaznanaludaudnatyl
3.1.2. Information Services
[ v G‘l’ J L 1 GJ | 7 - ]
dauseanisianifeysil Wudauniwirdlunismndayawamineansanagly
sruudnluszuuiindueinamas e W lAnn lawaziinisrssaeuanius1aeszuugn
= dl 4 G e @ « 2 9 = ﬂi 1
faunsanislssuaanavianidmiinisdssiaanasegivinla sl fedeyaludeniuasly
R CRESATYT
- dayaniacl \ludayauuy static (W AMUIUTBMUILANAIIVHATEILATES
X d, .
wunanaelu disk
[l GJ . ]
- feyalin® Wudaysuuy dynamic |y ulefifusinasldruraamioelssanana
1 -] dl ) ‘.’4
WatAINAMIA S BET Tl
InenMs90199 Information Services HuARN P AN TRYSTBINTHEINTHIMUATE
suuiudMinadudeyalunsindulalumsgaanadalllsznans
3.1.3. Data management
o v -4 P - - , o - -
donzsansdanisfenaiamuadatiuluFesnisdalidssndramteslussuunia 39
, oy X o , . . JE
321 GridFTP fiafauluiAsasdia Globus toolkit Wusaunulunsawsiinauua Ine
ﬂlll a v 4 - T - [ 4 [ - [ J J o : 5
gautirsimminndurusiugouasanisdanisminenns satnudu Wauivanisgadall
dprudenislun s inalunnslszunaus  daudanimminaansssudauanfisanisda
. E . v o . . &
W& nATa Va1 IWd i iiATalscuasna VAl InnIslszuasnaaiadu

-~ - A a :
naanfazgnasndunacinangngunasiaminnisauialyl
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GRAM MDS GridFTP

{ f

- [ I
 —
process ] |  Resources |
e - s
.| jobmanager - cus s FTP
i GRIS - server
; atekeeper o [H | L
9 per_||| i p; I:
RSUHTTP1.4 LDAP LDAP gsiftp/hitpMitps/file
job allocation data transfer
job management data control
use use
initialize/destroy
user
Client

gﬂﬁ 3.2 sruulpaganged Globus Toolkit

a &
3.2, a9AlsEnautae Globus toolkit mﬂfﬂszqnﬁﬂuﬁ%uﬂmmu

3.2.1. GRAM (Grid Resource Allocation Manager)

{lupadilszneumdnaes Resource Management Pyramids waziilutugefifinag
UszananauLY remote HnnsdantsanIusTaINITzIIana e Client inasdanadnan
ﬂ“’\"quqnﬁq‘lﬂﬁ remote host wddargnamnising Gatekeeper daemon ﬁﬂfgmﬂ'lu
remote host 11 47N Gatekeeper azafaddanniuied unssnanauas
AAANHHAY NI Lﬂamuﬁum%éuﬁﬁﬂnqi'q'mfa:dq‘iauuaﬂmu:mmmunﬁulﬂﬁ

, . : o
Client udaaavn1rdaldanuiiaiaudananainsruy
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GRAM Client ob requast GRAM Server
ﬁa
globusrun HTTPI Gatekeeper

;
4
i globusrun
i

job status/cancel
., Use (optional)

file transfer
GASS
output transfer

Locat Resource Manager

311 3.3 MaMPeI GRAM

3.2.2. daulsznaunanaay GRAM
3.2.2.1. ﬁ'\ﬂ:’a globusrun

globusrun fluArdalflunirdasunazdnnisamuiuy remote Adalignldhufiay
1 ] » [ A
nnwAzasiaiilu GRAM clients uarArdeiifinminaulisasdalil
o . dod oy L oo ;
- menulasnsdaAndedliieTasidy remote TanArFasindudnfaeaiie
#9974
\ > 1 ! . o 3,
NIsARINIWIUAZ 1S Security function(1iid  GSS-API)  IWammaaaunisld
. ; . P i . H Lo
mutual authentication $¥M3 Server uaz Client INBRTA@8LI1 Client WHANENATEIIU
Wlddsznaeua
. 4 o
- nsnulnamedalidianunsnlssinanaldidilssunanauasdaddauiiy
nadngaasundulugldininisdauiuniszunans
Ada globusrun M lRlANaaWfannsUssaanaanATaiity  remote
' d 4y a _ . g e
Taendinsld Gass waliiin Security Wmminlimsdalndszudrantedlu grid Wu
Uransie
d" [ y [V | dl ] 1 o
uananil AR globusrun AN INN T aNAeN TdRENgTEULARE
I'A - v Lo f“:
wainaflisealaennlddndandirzuurdane Mudugduunla wu PBS, Condor ilu

v

Ay
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3.2.2.2. Resource Specification Language (RSL)

{unmiignidlag Client (Hedatinuanu Tnndnsasderinunuiannnazefinld
¥on RSL Fatlsznenlidan dszmenalduazamasfiduacgnissmenasannand
wnzllusiardedld Wy B memory Adeansliluninlszananasaiur indash
il remote

Resource Specification Language Dunideiunednenzau wdaims
Arsmiiseszmnanatatlddds Globusrun Ailwedasitedl Globus ludauzes GRAM
Zp 151 Tughuaea Globus 4.0.1 RSL amflunwitimusdusndiu XRsL Fafuntsnild
sfuednenzaiiasuuninim xvL lunisdeueiung fgmuueainin RsL
Globus version 3 %u‘lﬂ&muﬂ'ﬁ‘uuzﬂunumm format adn 1 XML lunasFauonas

Tntifinating Job Description iugesialilil

<?xml version="1.0" encoding="UTF-8"?>
<j0b>
<executable>/bin/echo</executable=
<directory>tmp</directory>
<argument>12</argument>
<argument>abc</argument>
<argument>34</argument=>
<argument>this is an example_string </argument>
<argument>Globus was here</argument>
<gnvironment>
<name=>Pl</name>
<value>3.141</value>
<fenvironment>
<stdin>/devinull</stdin>
<stdout>stdout</stdout>>
<stderr>stderr</stderr>
<count>2</count>

<fiohb>
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fnetnaiidunsdalfidsnuivanisuansaeanuinaedauids echo {uietes
remote wdndaandun Elg stdout Reglu directorytmp  Aviiaunaliazaglu tag
XML #idain <argument>
LaENEARBNUAT file stdout 1Tl fei]
12 abc 34 this is an example_string Globus was here
12 abc 34 this is an example_string Globus was here
ArAIsodauvnj1es GRAM azagfinmn RSL lugamaes XML schema
ARSI MUl Antetesi Tag ManagedJobService aziilumn
aanmnEiduarianizies scheduler uar GRAM service amdnlanguaed
elements find7 1 executable, arguments, directory
® RSL Elements 47U GRAM
<gram:executable> 14 path 189 program (type = rsl:pathType)
<directory> Directory ﬁ'-iz'l‘ﬁ' run ({type = rsl:pathType)
<arguments=> 4 string argument 993 program (type = rsl:argumentListType)
<environment> \ddevieArmauyls (type = gram:env_type)
<stdin> (type = rsl:pathType)
-y stdin dwmFulsunsa
- A file path{uwll absolute ie Relative) 138 URL
- fin remote, file Famunaz pre-staged faun1sUszuIana
<stdout> (type = rsl:pathListType)
- 11lu stdout 494 program
- Multiple file paths %38 URL
- S lBuuu remote, file ’-\:ﬁﬂ’liﬂquuuLﬁ'uﬁ‘mfm%m?l‘ﬂﬂ']
<stderr> ({type = rsk:pathListType)
- vu stderr a9eltsunsy
- Multiple File Path 38 URL
- Eluwy remote, file asfinrdauuinA TG e
<count> (type = rslintegerType)
- 1d41u7u process Adannsliu

<hostCount> (type = rslintegerType)
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- Ul SMP mutti-computers axldduan node farliitenszaneduan
PFOCESS A1l count element
<project> (type = rstintegerType)
- Project (account) against which to charge
<queue> (type = rsk:stringType)
-3a1m4 queue 1 scheduler Razinnzdarnadnlul
<maxWallTime> (lype = rsl:longType)
- 1WA wall clack runtime gegmlumionund unanfenasldlune
Uszanana ﬁﬁtﬁundﬂﬁeﬂuq:qnﬁﬁﬂ'ﬂn'-nnma‘ﬂi‘:mamﬂ
<maxCpuTime> (type = rsl:longType)
- 9%1A CPU runtime §galumiaenii
<maxTime> (type = rsl:longType)
lszgndléfidaiie maxwallTime way maxCpuTime lalldgnld
- 117¢ Wall Clock Wi CPU Runtime geaalumdanunfidadusia@entaes
scheduler
<maxMemory> (type = rslintegerType)
- 917 memory §IGATBIUART process 1Mo megabytes
<minMemory> (type = rslintegerType)
- YR memory é’]‘?jﬂ‘ﬂ'ﬂx‘mﬁﬂ: process unun8 megabytes
<jobType> (type = rsljobRunType)
- 1d1iim 994 job Faziu dasised “mpi","single","multipte”,"condor”
*“mpi” fu‘fﬂ‘i‘l.l.ni‘utﬂﬂﬁﬁ%iﬁ “mpirun ~np <count>"
* “single” §4 single instance 484 program L& WlUsunsu start process
W3a threads Tuie Fafud1uom count-1 THATAY job Tiim AAMEL
scripts Waz A15U muttithreads programs
* “multiple” 4 start instance ‘iI?J\lT‘lJ&‘LLn?u'luﬁ'mfmmd".u element count
Taol¥ nsz1aun1s1e scheduler Mmnzan
* "condor” start condor process 37494 count 4l standard
universe {link 14 condor library §1FU remote /O, checkpoint/restart,

etc)
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<scratchDir> (type = rsl.pathType)
- 14 sub directory ﬁ'ﬂf‘ﬂu <path> ﬁgnﬁ%"]q%ﬂﬁ job
- path f¥fimaRurtes anfnfu 2 A
1) a site ﬁﬁm‘i‘config scratch directory
2) Users HOME directory Uy JM host
<gassCache> (type = rsl:pathType)
- Override the default GASS cache directory
- default FuRadauweq site Ainmns0 config 14 whaifly path
~1.globus/.gasscache §1ldl# config
<libraryPath> (type = rsl:pathListType)
- FaFnune job environment iy application fa¥alaeld shared library
azvnroiuldetensassi
<fileStageln> {type = gram:fileStagelnType)
-Adsemsana remote url 1 local file 111U host 7igs job Azvinsu
<fileStagedinShared> (type = gram:fileStageinType)
- mumsidRaslufd GASS cache
- Links 210 cache 1l tocal fite Tiazvinn1sa$1etu
<fileStagedQut> {type = gram:fileStageOQutType)
- srennsiddRazaenuniile job process iaaauysal
3.2.2.3. The gatekeeper daemon
Gatekeeper daemon azatanmdnenfulunislaansszning Client Waz Server
9Ad1e7L inetd daemon Tuiarasfiaidunsfinau Gatekeeper azfinsiafi Client 189
GRAMu.a:Fl‘m'ﬂﬂauﬁnﬁmr{{ﬁq:dqmumuﬁqmﬁm WAININFIAGBLRANT gatekeeper Az
#5149 Job manager wflusumilunisamageusduAEReRAzARRaf Clients
3.2.2.4. The job manager
Job manager gnaflme gatekeeper daemon {Thudaumitareanszuaunisluns
#4 job request X job manager axWWns interface ﬁmuwmﬁﬂm‘i‘ﬂm‘hwm resource
manager 189UGATIM 11U AIUAN scheduler PBS,LSF Y3 LoadLeveler
N1 uAN 14 job manager Sl
- sutdiATe T N e B U AN HTIMLAY RSL Script

- sruunisandouratmiasrasnuly i osanimineansud azums
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- nsnneda callback ndul1% Client drquflu

- penansfuanuzuasen@nAt¥asqnn Client

- e udanadwiiiu Output ndAUTU Client Taeld GASS

3.2.2.5. Global Access to Secondary Storage (GASS)

GRAM THnszucunnsde output file aqn server T Client 194 GASS Taadifaridu

& ) [ 13 L L4 [ 3 J
ueduly APt flagniald GSI protocol tnnMilaarueantalunisdelns dalu
nszuaunnsfanaiignldiauands globusrun, gatekeeper, WAL job manager

3.2.2.6. Dynamically-Updated Request Online Coallocator (DUROC)

GRAM Client |
ey
globusrun HTTPM 1
‘ | »{GRAM Server 1
[T/ GRAM Server 2

UM 3.4 MM39M83 DUROC

drldnsruaunts DUROC ldarunsadad uanlieds job manager Fomuil host
B fe daruaul job manager rAufieglu host Weafuild

RSL script 739 syntax 989 DUROC axgnianziil GRAM Client uazlinn job
manager 'luﬁﬁhmﬁu

3.2.3. Monitoring & Discovering Service (MDS)

Monitoring and Discovering Service (MDS) TemsnudrasiipnmAawuiunng
daldeq, msnszann, madiudeye warmanlizmnancgesdayaine Aeefuaousees
resource, service, system configuration '}iﬂqﬂEiw]ﬁtﬁumffmzqnﬁﬂﬂ'l‘ie'iw?umﬁ‘
Kum resource wi¥e service Wi s el lunsdihdanaraiuzasaszuy

GT4 Winisiun WS-RF uar WS-Notification Faiiwllnnaszauu MDS Feluiiiiay
Fundn MDS4

amﬂmﬁ‘nmwfwmn?ﬁqnq”m.m’a"ﬂuTmﬂ WS-RF  gnaunsasanafisuiy  MDS4

dgrwiumnifiufens WS-RF service 1#dan1sananifis1aidu GRAM uas RFT Talunos

AGunlt GT4 container 1 service Uftazgnameifiendlilia MDS4 foe
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MDS4 Turlssnauludan 2 service nny7 A8 Index Service ua Trigger Service
“ﬁqﬁﬁugﬁuuu Aggregator Framework #savefunludasdalyl

3.2.3.1. Index Service

Index Service Wuifugaulsznaundnaes GT4 MDS 31 GT4 container Hanuaazd]
default indexing service (DefaultindexService) 19U WSRF service Tmﬂﬁ Index service ‘li'u
nsziiudayasieruguaniBunsgures WS-RF resource waz
subscription/notification (WS-ResourceProperty uat WS-BaseNaotification) Index
service wufiaraniuliiffazannsoiudayaanuanefinmufliifiedides danns
szl WSRF m'mqw%’ﬂm?a Index service &ufa:gmﬁus”'nmlugﬂﬂm Service Group
Entries 1@t Index service %ﬁﬂqﬂﬁtﬁu'mﬂu Index service WUEMNTD query Tarnnslq
XPath query

qALAULRY Index service

| 4 - o0 W ] [} Av
® Index service awsnlfuldlinneSaanduld usl Tifl global index laadams

1

A [ . p
fayaineaiunng resource LUTTLY Grid I

L4 1 -~ GJ s .l. 2 [
® nMaLANE resource W Index service WFtlseuAAY resource Aiflatid iy
£ 3
64 Index W
» »
e nsamniouudazafililis  Index  service  WuiidumumaiguasiainiInag
P , 4 o ALY W o - ) 14 .
amzilaubmiidudoepaninliindaacd resource wia service tuag]
3.2.3.2. Trigger Service

. . - = i ] : @ ' d‘ 4
Trigger Service auifiufayauasufeufisudayamantihufunguesazaulangn

T::‘Lj‘l'ﬂu configuration file %Qﬁﬂﬁl‘m:ﬁm?:qtﬂu XPath expression

- ) A - ] . .
Faat1 3.1. Faathanisaanzidley Trigger Service

_ s@ggﬁtitﬁy




3.2.3.3. Aggregator Framework

MDS Index service W MDS Trigger Service wunAmamiu Aggregator

Framework @4 Aggregator Framework (fw software framework 1@ miua¥a software

R ' o d‘ ] . "
service Miuuazsausndaya FaFondn “aggregator services

L, .J 4 -
Aggregator Service vuinuihfluntaiudayasinuiialuaruttinaes aggregator
ol
source VM query source WENFEUMUNAT WS-Resourceproperty lunisifiudaya,
- o L - o
subscription source flfnszuaunis WS-Notification subscription/notification Tun iy

b <M . % . . g ¥
daya, WTa execution source BUTEMRANA administrator-provide lunsfivdayalu

juuwtuees XML

VriRF WERF anything
Resourcd Proparty Subs ciption !

Requouts Notirgation Frogram Execution

Guery [ Subs cription ;

Aggregstor i Aggregator ! E::)cl:tton !

source l source i urce ;

J 1

Framp

N

—

Work
-~

Archive S4rvice
indax Sarvice Trigger Sarvics {tn
devalopment)
Program Pxotution
Rascurce fropecty Resourcel Froperty
Requesis, Sugecription / Regquests, Spbseription §
Holl fom Kot . Archive
Jarvics Haquests
Y
Clients Anything Clianis

&% 3.2. MDS Hierarchy file

71171 3.6 MDS4 Aggregator Framework
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Hierarchy file Uasvy URLs & iU Upstream u@r Downstream 183 Index

Service Fa9tiaN1TAMUA hostname, port WaEsLy Default Index Service fagnatinag...

| 1 A - 1] 3 .
AIBLNV 3.2, AeLInInIvuA Upstream & Downstream service

3.2.3.4. MDS resource attribute
AJ I A . { o&
qanfldnanun§ldanunsa query thag resource attribute vazuanaliutans
v
UFuud uee dn1uzaes resource dayalu Globus MDS Wugnifiulausandn timeout Wiy

v i

o [ . . -l 1 4 . .
faya Fenlnfeulity ifetime yntayshioylu MDS Index Service axil lifetime uaz
173

1ol ‘-I d ] . .
aysazunaatgunluiingg update Tudadartneuilagagnszyine i lifetime

3.2.3.5. MDS resource property

1/

23RN Globus MDS Index Service gnguamilauiiu Web Service Resource
Framework (WSRF)
§ client au13nld WSRF get -property uae WS-Notification subscribe falilung
query daya sidaifteussmamulAsunlasiayasinag Fedayaiuanansn query FoaAnds
wsrf-get-property %98 wsrf-qurey Faudndadadl

¢ wsrf-query [options] [query expression) [dialect]

-
A1519Y 3.1 option 183 wsrf-query

-h, --heip uaaediaydaeiendudds

-d, --debug 15 debug mode.

-e, --eprFile <file> oY XML file ﬁtﬁ‘u*g ABNE WS-Addressing
-8, --sefvice <url> ¥ service URL

3
-k, --key <name value> | £y resource key. latifi name A QName 184 resource key 14
4 v
uU14 string: {namespaceURIHocalPart, 44 value ABAN

2149989 key

. . . ﬂj ] « . .
-f, --descriptor <file> #¥) file IN&190N client security.

-a, --anonymous 4 anonymous authentication. adLayuaN ZNFAILLIL
security viansruIunis GSI Secure Conversation

authentication.
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-g, --defegation 4 delegation. mode unsoiElulAzewdng limited' %ie ‘fulr.

<mode> AULAYUANIZNITLIUNNT GS| Secure Conversation
authentication

-, —-contextLifetime fMuuA lifetime 184 client security context. A1 vaiue dvinenilu

<valug> milliseconds. ANLAYUIANIZNTELIUNTT GSI Secure

Conversation authentication

-m, —securityMech FTYNTELIUNITA authentication . type @nnnsaiiiu ‘msg'
<type> | dm%u GSI Secure Message, #ia 'conv' #1951 GSI Secure
Conversation

dir = :
-, -serverCertificate | 21 server's certificate file W4&miunas encryption, finassyy

<file> wanlinszuqunis GSI Secure Message authentication

-p, --protection <type> | sryseAusnInstlaariu type aunsmily 'sig d1wfu signature

74 'enc’ AWFU encryption.

-z, --authorization ?:u'ﬂﬁﬂ‘ﬂm N7 authorization, type gunrouilu 'self, ‘host’,

-] [ -J [
<type> 'none’, wie daraulahszyluea remote party.

¢ wsrf-get-property [options] <property>
Tan <property> {4 Qname 184 resource property lugiaas :

{namespaceURI}ocalPart.
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ANTNN 3.2, option 183 wsri-get-property

-h, --help

P g
wamdayadaeiiuaiuAtda

-d, --debug

4 debug mode.

-e, —eprFile <file>

¥ XM file MifiugmdneBs WS-Adoressing

-5, --service <url>

vl service URL

-k, --key <name value>

a
331 resource key. 1atfi name A2 QName 784 resource key 14
JULUL994 sting: {namespaceURI}localPart, %4 value ABAAY

BENI9BY key

-f, --descriptor <file>

— d . ) .
7oy file FNA1904 client security.

-a, —-anonymaous

14 anonymous authentication. @LgyMaNIZNITEIRLY
security WTaNIEUIUNE GSI Secure Conversation

authentication.

-g, --detegation

<mode>

4 delegation. mode arusniduldszudna limited’ wsa 'full'
#uULAYUIANIENTEUIUNIT GSIE Secure Conversation

authentication

-1, --contextl.ifetime

<value>

fnuuA lifetime 284 client security context. AN value Hwaeiflu
milliseconds. &UUAYWANIENTELIUNIT GS| Secure

Conversation authentication

-m, --securityMech

<type>

LUNFEUIUNIINI authentication . type @H1ToLdlu ‘msg'
&5 GSI Secure Message, ¥38 'conv' @115 GSI Secure

Conversation

-¢, -serverCertificate

<file>

e L o meve e .
sy server's certificate file A48 MFLINT encryption. Fadszy

winl¥ngEuaunis GSI Secure Message authentication

-p, —-protection <type>

syseau1eanstlaaiii type avunsouly ‘sig' dmiu signature

%38 'enc’ AT encryption.

-Z, --authaorization

<type>

721 18iA989N17 authorization. type @mnsailly ‘seif, *host’,

o »
'none’, ¥#8 dapvnlahseyldl cemote party.
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3.2.3.6. Monitoring Service
-‘ 1 !
anildinananasldinaludauses physical resource Wil MDS gnansauiin
PR A 3 , i @ v o e
dunenraiufunn uas A0UCBOYRTM service. MDS Index Service (nuMayainuqny
R i o 1 . o . | o -
service BUNM9UBEUY container Tedanyes service Mseyazgnifudieamudauiy
o o 4
Aggregator Service Intnannsaaamiinu service Ianl4Ands mds-servicegroup-add
- - ' - I s ) W oo - H
TINFEINCLUHEULAREATIUUN lifetime U.ﬂ:ﬁ"m"l na1 service Iﬁ‘lﬁﬂq ﬂ'li‘ﬂQ“:LUﬂu‘ﬂ"l.lu
o e a I H
daaamimunfiazin i service Tunumang
. .« <
MDS Aggregator Service \iudayaannyne service Nasnuiiisulneh Globus
» o 3 J & 1 N » "
Toolkit AATUNAR 2t 1 BUA WITudraansidity service ffu MDS Aggregator Service
atals

cal e
Id# 3.3. MDS Aggregation registration file

- r . Y o A - N A )
A1 Aggregator file Rvumitafiunnsamziiou service Tan1samzilenus

> ] L3

a:ﬂi"'afazﬁ‘:q grid resource, service group Was service configuration parameter 43 file 1
a N , J | ] .

azgnlilngAnds mds-servicegroup-add Waguan sameiiienszwing grid resource WAz

Index Service

o b A L4 . .
A79E19% 3.3 Index Service URL gnianwusitlu default Service Group End Point

Reference

® mds-servicegroup-add [options] config.xm/

o .
1779 3.3 option 184 mds-servicegroup-add

PN e T !
-s <URL> d1w#u option dudoudAgyfiduiudaafiynafasifinaslddds
=l o <l
mds-servicegroup-add Weeyludy url Uanumanil
DefaultindexService 2t
o a % ' R ° N
-a amFunsidanmeiuy anonymous nsdlilifinnmin certificate

-z, --authorization | sLYTUATBINTT authorization. type @aN30L ‘self, *host!, 'none'

<type>
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J [ - ] -’-I
config.xml Path m‘:q'lﬂﬂa configuration file. RaatinaRd Wl Globus Toolkit
$GLOBUS_LOCATION/etc/globus_wsrf_mds_aggregator/example-

aggregator-registration.xml

ar ] J -~ 1 o y "
Aoatian 3.4, Fantnanisl9AEs mds-servicegroup-add

o <
AN 3.4. nsilasutdasann MDS2 " MDS4

Description - GT2 Version (GT4 Version
Uszinnaessingdung mssaddudayasan LDAP  anansfayatlszinn XML
fayaninens

o | , ,
nmnldlunng Query . LDAP gqueries XPath queries
protocol Wn1shmsia | LDAP éWS—ResourceProperties

AMFUNT queries

APIs Adwiums LDAP APIs WS Core APIs
- queries :
ArdanlddmiL queries  grid-info-search  wsrf-get-property, wsrf-get-
[N client properties, wsrf-query
GUl 1idlalildau * LDAP browsers WebMDS
protocol lumsiinsia lualusyy - WS-Notification

amFunng



Description

GT2 Version

" subscription/notification

APIs #l4lunng

lavuayu

subscription/nctification

NITANUAYUAIIN

Uasany

Queryable index of

aggregated information

Queryable source of
non-aggregated

" information

NTTUIUNIT Index

registration

RMNUABANENATI Y
SAML 14 X.509 user, proxy

| WAL host certificates

| v
Giis, wuszmatayalneld
- J v '
NIAT§IU LDAP AanlAnd

a1

| GRIS, a1 information

' providers Tun1#39u593

- 48yA37N service WAL

; ﬂ?znﬂﬁﬁ’ﬂgﬂmﬁ'\&udwm

| LDAP Faléindnann

- MDS servers (GRIS's uazlu
UNNFUTEd GlIS's)

- amniuumueadon GIS

“MDS server gnuFulv

- amsiauiaea il remote
index Treullalng grid-info-

' resource-register.conf 1u

MDS server's ﬂﬁ'ﬂtﬂ?ﬂu

Sayafieaiudumisres

' remote index luns
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GT4 Version

| WS Core APIs

 AvilaenftnIAsgI HTTPS
| 1% X.509 user, proxy WAL host

certificates

, 4
WS MDS Index Server,
senadayalnglfuinsgu

WSRF slaflananang

. web services, TalszniAdeya
i J B - -
Hinuafuniwensaeandies i
i L A 1
dunzgiu WSRF Aeildngn

- H1

' WS MDS Index servers gua
] ., o
nguaad service nmuiiiew
~daya (A timeout , NFEUAUNNS
o .
Al unnideys, uay
NTEURNITIANAL IRUWRN) NN
amziiisuszdui?lalneiy
da y o ! . H
 AnsWAuNgu199 service fY

' A& mds-servicegroup-add



- Description : GT2 Version ' GT4 Version

aanzilien LazAN timeout

e » =
AMMTUNITAINSILEY

“nezuounsf index 14 | GIIS's 44 LDAP queries T T WS MDS Index servers 14

. aq ] 4 -~ M X .
Aunanfiufeyasiney 4 remote server. - Hugulazaa¥ae plugin (e

r d
A13797 3.5. Maatuuaann MDS3 " MDS4

Description

A1IMI9U Query

| o -
APis N lddmFunas

queries

Y ”
C(WaLNUTBYaLALD

AULAYULNANTEUIUNIFIUNS
\fiudeya Globus Toolkit 4aM
 plugin %aﬂiuwumﬂﬁu-ﬁ’mda
HIUNIFAIASUUY (N1F queries
AuaNRAnIweINg ),

- subscription/notification, Was

Taumsuszyinaua,
| GT3 Version | GT4 Version
el S
i FindServiceData | GetResourceProperty (IWaLNuIaya

i
{
1
!

L T 4 asd - d' !
AuanUAnInenaheiwanneTa),

; , < | . . P
' /1 service laeda ; GetMultipleResourceProperties (LW8

§cv

d o =y Ao - al
vite aafiumain | iiudeyaausniinineansmanusio

 Xpath query WUy neie), uay

_service 109%8YA)  : QueryResourceProperties (\#®

Auilunag Xpath query eufu

' service UBANTHENNT),

"OGSI (GT3) Core WS Core APIs
" APIs =
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Description | GT3 Version : GT4 Version

AR MIU queries  ogsi-find-service- -wsrf-get-property, wsrf-get-properties, -
31N client “data i wsrf-query 7
GUI nitlalildau globus-sdb - WebMDS (web interface)

- {standalone client)
~and WebSDB (web
interface)

i

N1INUATVEY OGS . WS-Notification

subscription/notification  NotificationSource /

- NotificationSink

APIs #ld& iU OGS (GT3) Core WS Core APIs

subscription/notification  APls

NITUUNIT Index - GT3 services AMNNT0 - WS MDS Index servers AUANTNDIEA
registration AFuusallsznid service ﬁﬂwnﬁﬂuiﬂqﬂ (fN timeout , .
'  dayya service T nszusum s lunsindeys, uas

| index services. NTEUANMERNNE WsAN) N7
|  amzduuazdialETauiadng Wiy
| N§H1B service tiudnds mds-

. servicegroup-add

3.2.3.7. indau MDS4
v o 3 .
WAIRNANNTAY Globus Toolkit 4.0.1 wipuvia MDS afaFeu¥ouuds Mimemegaunis
AR MDS4 fatl

y o
1. login 1giAT83d9t Globus user

2. @4 start container

- a

3. WAnwisnenilelWivinnns login Wl user #ilnan certificate 1@essLL
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= «

L A ] J J
4. HUW command /e et 5 udrdunauahld

324, GridFTP

GridFTP ¥inlinisdedayarzwinasiassineluszun grid faranlaeastnaniu
Fdn GridFTP azmuntifia protocol, server viaa dautausiasilafié

3.24.1. GridFTP protocol

GridfFTP {lu protocol ﬂqzl*ﬂum?m‘ﬁ’mgm?wumuu grid %aﬁﬁuﬂqummn FTP
wsRLIENENNdn protocol NRT§WLNG 19U multistreamed transfer, auto tuning uas
mquﬂﬂﬂﬁﬁﬂ'ﬁuﬂﬂu'ﬂm globus %4 protocol ﬁﬁmrﬂm:ud'\qmﬁ"\ﬂm‘mi"\a

3.2.4.2. GridFTP server and client

Globus toolkit 31 GridFTP Server waz GridFTP Client fia¥alag infipd uaxlnuld
Anda globus-url-copy

GridFTP server Uy client 8WLAYY file transfer 2 Yszinm A WU standard URY
WUy third-party

- Standard file transfer IWUULA client @4 local file WTiLeaaaiiiu remote ATy

¥
] ar

Lﬁ?ﬂaﬁm FTP server

GridFTP Client GridFTP Server
globus-url-copy control
transfer /
File

31l 3.6 standard file transfer

dl [] T [l J dl.
- Third-party file transfer 1uuuLATInglugi 1 Indeglu storage saaaTasmiu

| < < { o
remote WAz Client aaN1syaz copy ISR remote server LATEYBU
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GridFTP Server 1 GridFTP Server 2

transfer 4
File

control control

globus-uri-copy

GridFTP Client

77 3.7 Third-party file transfer

3.2.4.3. GridFTP tools

Globus toolkit figauteuatasiiafatuayunisdeiayadan GridFTP Taudl gsi
ncttp package MiluRaniaaustesilafldfnsiasan GridFTP Server

GASS API package fifludaunieaustasiions GrdrTP feazgnidlan GRAM
(adslnduagniann server Tl client

GridFTP Lﬂuqngmﬁ']ﬁmLﬂﬂmﬂuﬂﬂﬂﬂﬁﬂua:mﬂmmummm?dq'ﬁ’@uﬁ

¥4 3 ﬂﬂﬂ@ﬁ?ﬂuﬂﬂluﬂﬂuﬁ ?:ﬂﬁ%«ﬂu;ﬂuummfuqﬂﬁ'mmmﬁqmuuﬂ niilugasy
aniu wiathelaf ruudazdiuiinaduesflssneviivliyndauauysal

3.2.4.4. GSI] - Grid Security Infrastructure

fsruuanulaeadusiingn e Wdauseslana$eninly fl'ﬁugﬂummn
SSL Protocol (Secure Socket Layer), Public Key encryption uar x.509 Certificates

dwiulunasineudauass Single Sign-on 1 Globus THifndiusneay GSI
%\lmuﬁﬁ:uﬂﬂﬂﬁﬁugmmmn Generic Security Service API ﬁqmm‘jmﬂﬂq API

wnavelse IETF
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=l
unn 4
A ReTIaN N ARALNDS
TORQUE-2.0.0p7 Scheduler

4, NMNTINUa49 TORQUE
4.1. MTRITEUU TORQUE
- -3 -, J ¥ O L s
naR NN naalidrae TORQUE aldasrzuuliinnisuanlddasnann
) - f: J A L] J J 4 9
wiAanaudmMInsaFalddaluuuasaanasiuily TORQUE server Taiduiaiasnasyinnis
AnmauazAduAniuaLssuaananniuualaeinnisfu pbs_server daemon Taaiifating

-
U

=t

> tar -xzvf torqueXXX.tar.gz
> cd torqueXXX
> Jconfigure
> make
> make install

grarsovnnsairadaulsdmiu PATH environment Tmdl A ataenlnBudaudaann
nssaszuLLRudayaudnanti /ustiocalibin waz fusriocal/sbin 'luﬁﬁiﬂuuﬂﬁtﬂujﬁwm
TORQUE azatjil /usr/spool/PBS ludaundaineiaes TORQUE axlszneulifion 1 wm
TwusuasTiatlszananadmounnn watmunasimuiagald pbs_server daemon ¥1414
uasiilmumssuaanaranumazdaly obs_mom daemon #1491y Anderasdl clients A

& -

dvfudeanuasdaniaeuiy. awnsmililaddnuldmnistesndiasiaililiag
W pbs_server Ua: pbs_mom daemon Tugdangeasatvustuasingi scheduler
daemon Katl Ban1svinauiiduney A scheduler sxvnsBAsaty pbs_server faRang
padulalumndenld policy adenniwensvieluuamnzen Wi dauves
WiAINAYEY TORQUE Axfl scheduler FIFO uuuﬁug'muﬂ::mﬁﬂﬁq:11'111J1-ﬁﬂ¥1~1
scheduler s:ﬁuqqq%n‘lﬂ

ﬁqu'nﬂquﬂ-n”ﬂm:ﬁﬁmsmmulﬂ'?'; pbs_server atl¥Ada qsub 1ila pbs_server
Wsualwidnuniussianisudali scheduler n11 aamiy scheduler azianasniun
Warninlszanaliiendaeasdeinduazmanisiwuslidngunnd pbs_server Aty

) -l -l 1 =
pbs_server axvinisdsuliilvususnfiaglusantsimualididvinnislszuana



55

R

4.2. NMIAIATUNUFIY

LS davy . 4

TORQUE arifldungauiuusnifaliiuinuey 3 duneu funauun server azfiag
wneGusiusruuualiuude  daluRedesimunlvuaiszunanauasgaituusiaz inus
Ursinauanein pbs_server agAtumiala

b [ " ~ d
4.2.1. MIAIANLBIAULULATEY server

v o Lo ae o y o
AFAUINN pbs_server NMuassaadaliiiuniaudan —t create inadunsGusiv

| W

g1udeyanee server Fuduimiusfafumsiadaieutonn amifuasinsfudnds
qmgr ﬁfmzt-ﬁﬁﬁ shell prompt ianeiarn pbs_server Taensiernduun aadhuntgia
AL iEng Fandiaziflud root@headnode TRV T RY'T ARY-POPRRRRI TRy Avees A
scheduler w1 fdaansgramsnssernfisldd TR print server Feeiiaz
iA3nal¥ qmagr deawasuun online Tne A& help Fatinanisdadn farellil
set server operators = root@headnode
set server operators += username@headnode
create gueue batch
set queue batch queue_type = Execution
set queue batch started = True
set queue balch enabled = True
set server default_queue = batch
set server resources_default.nodes = 1
set server scheduling = True
ﬁﬂLﬁﬂﬂl‘UHﬂun‘Wﬂ;ﬁﬂ'ﬂﬁm"l‘itﬂlﬁuﬂhdﬂ IWddszanananes  TORQUE léign
ﬂa‘:uaﬂﬁ’wum&uu‘fauuﬁouaﬂﬂﬁﬂwmauamﬁﬂ&um‘i'l.u Path Agnéfa
Tauusnnilearntluniadirn TORQUE server winlannsfusnda torque.setup
feudaanniiaeszuuees TORQUE Geuufanuds Wik pbs_server daemon lasfudda
torque.setup <USER> package Tne package &uﬁ:ﬁ Distribution source code UAY
<USER> Aadadldflasimihfidudauaszun TORQUE aan script Auuiuaniunisds
AN batch queue I.I.‘LI‘LI'ﬁujﬁu
4.2.2. manmumnumlazanaua
sl pbs_server Rmsiaiy mom sty Sudesdineiedlafifuasionag

L) i [ :’ 4 A - J - L s
Amsia Aady wiazluuaniuannneas batch system azfindlddnaaniuaslulvualid
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Aoy 'Anﬂﬂf@aﬂﬁ path $TORQUE/_HOME/server_privinodes Tedanlnnjazldienesinun
sasatinasiely
server_priv/nodes
node001
node002
node003
node004
flwumtlzzanadimissszananinndd 1wy IS INIFORMUAI YL IMIRL
drzanasd s Assoaene
server_privinodes
node001 np=2
node002 np=4

& 3 .
4.2.3. N19A3AY TORQUE vuwdazinumlseuana

-3 o o] » A ] : -4
drldunainaduiaguees TORQUE Wwadeilinaraliudodnasy dusauiiazdu
>
1 L1 -~ [ J [
Wit wi gl I e aAn mom Tneldderemnivunaduing

$TORQUE_HOME/server_name smiusaunsadeARuinudouiizfaanisadlud
W4 $TORQUE_HOME/mom_priviconfig Luusiaziuumszunanasasiiating Fan1emern
'Lumuﬁl.qunﬂ"nluﬁq-i’aﬁﬂ'ﬂﬂ
mom_priv/cenfig
$pbsserver  headnode # note: hostname running pbs_server
flogevent 255 # bitmap of which events to log

wivan ey lubmszunanann TraudaWidunminemees pos_mom uu
Nniuun

4.2.4. MIRIAIATIZAYS

udansReA Rt u e asaLda G unsinuges pbs_server Wi Taeldinda

-

d

=le

gterm -t quick
pbs_server
waaaniuamaseuduracimuanieniimitelilanldAda posnodes -a ifiag

>
srunitimuaannadtianmndustnals
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4.3. MIFIANSTAUFA

o - & . b
4.3.1. ANADNYRINFAMIATYINNA
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Aal@an A1BBLNY AnFud
—enable-docs 4¥1918n815794 PBS Enabled
--enable-server a¥19/liafa server Enabled
--enable-mom a¥19/lala¥19 mom Enabled
-—-enable-clients af1a/luia¥n client Enabled
—with- 'l-iftﬁﬂﬁ'imnwmmﬁuwwm tcl §rpeulnd | Without
tcI=DIR_PREFIX #at tolx axMuAR s —with-tol ElausiT ol
agauasiiulaus tcix DIR_PREFIX Ay
fusrflocal
~with- I%Lﬁﬂﬁaanwn'\mﬁuwwm teix Hlsxload | Without
tclx=DIR_PREFIX il teix uaz tol atjauas Flifimauiia
PREFIX douvaslavsi uas include Aasinna
ala Aune R lwiRlae system tools
--enable-gui aa xpbs GUI(Graphic User Interface) Disabled
—set-cc=ceprog FarnaeulnisafiftatntulE Jalunissfedires gcc of cc
fiawls cc uazat override cc ynaReglu
ﬁqmmﬁamms‘:nm:ﬁﬂq 2 ANAB cc WAL gec
K4 “-set-cc” ataiadazAaiiu cc
--set-cflags=flags Farn flag 12erantwiaes Ae Mauds CFLAGS | varies
d11d “--set-flag” CFLAGS qeerniy  Tng
Unfudanasfein flags azfamnleminadas
Twrndadildvanmans
--enable-debug \la DEBUG flag Disabled
—set-tmpdir=DIR T tmp f obs_mom a1ty ftmp
dautlsznaunileres Clay-specific
—set-server- RaAnanauy /homefspool Us server W pbs | /usr/spool/PBS
home=DIR Fanfazld varfspoolftorque

--sel-server-name-

"
Mastaldaniutetes server

$PBS_SERVER_
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file=FILE HOME/server_n
ame
- - P . :g < d
--set-default- 1ifsdaraapraniamain client N3 AUDALATEIN
J ) J g L [ =
server=HOSTNAME | access daunilelifidaimiaatomadlugin | Andead

- | -
wiliresds queue uazWTIAA server_name

|
WA Ylocalhost’

-set-environ=PATH

faAn path 1992uUsd M Fu daemon

$PBS_SERVER_
HOME/pbs_envi

ronment

--enable-plock-

daemons

M1 daemon ferdinieandlylu logical
memory taaAiy 1 d1u5 pbs_server, 2
&MU pbs_scheduler, 4 &m¥u pbs_mom 1

gl 7 azvinna 3 /i (ldgura gy linux 18

0

--enable-syslog

. ]
1Hinan1d syslog fiuda error w1 1Eu

Enabled

--set-sched=TYPE

FaAnTiia1e scheduler 1 TYPE 1 “C”
scheduler azideufatniwn C

“tcl” server 9¢ 14 TCL based Scheduler
“bas|" server 4z 11 rule based Scheduler

“no” a£lilin1514 scheduler

I‘CII

--set-sched-

code=PATH

Fardanedivdvioutiudayafifl code Ay

scheduler afj4s W71 bas! uaz C scheduler 4
dmiU C scheduler ﬁuq:tﬂu‘ﬂwmuﬂm"mqﬂ
#1u basl scheduler axuilul Wi Talnidaz

L3 b 9
FENILATL basl

Hfifo L1

--set-

mansuffix=CHAR

]
L3
- 1 ~ e 1

FAA1FENMTFANAIID manual page

lan

--set-

tclatrsep=CHAR

L3
- o e

AIATRIENHTA AN HLSYDY tcl separator

4

--set-gstatre-

file=FILE

P 3 e
Ratareslian gstat axldaru Srludldg

*.gstatrc” WuAndoya

$PBS_SERVER_
HOME/gstatre
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--with-scp 14T sunsy scp Andalvd Without
--enable-shell-pipe vnlvineng script SMUEUNS pipe W7 shell | enabled
widlifeazieldde script ¢y input
--enable-rpp 4 RPP/UDP iultsTamnaldmiwenns query | Enabled
105 mom & lildanus s inpes TCP uny
--enable-sp2 FaAniauds PBS azafediviulien sp2 | Disabled
--enable-tcl-gstat FaAnianilfinnd gstat #1:7509ATE tel | Disabled
Tuitad —with-teite) atjudn
--enable-array FaAnneld IRIX Mlfanzoldsaai SGl Auto
Origin 2000 uuu1W I UnRazamamiag
anludRanndd fetciconfig/array
—enable-nodemask | AadEAn iy scheduling WU nodemask- | Auto
based U Origin 2000
--enable-pemask FaAneliily scheduling WUL pemask- Auto
based VU Cray T3e
--enable-srfs 11U Cray Augnnsadaldanuiaaiuayy Disabled
SRFs s
—-enable-depend- | ¥ilfia1uns0 cache Fayaszudnanasinauld | Disabled
cache iqmqﬁqﬁﬁgﬂ'ﬁ aldtufiels unsaany
Wiusidunneinl¥ ot Uszuiinnan
~disable-filesync vininsilsafulddsruuliinamaundndeys | Disabled
azgnittuas disk Tanasdaliinauasinlid
a9
43.2. N1IRAAT server
4.3.2.1. MWTINTRINSHIAT server
fduraunapedaideniiadauazulladn  server uazinummnaanann

i e

- 4 2 v, v Xy . v
Aareuldlannsy TefunaunsmiA e dunauilsaminly gmgr Trams daunissiasn
o

auqardnnislaeldiwualddlu  pbs_server DNS  IAE U fetcrhosts  uarlvd

fetc/hosts.equiv
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& « o v .
43.2.2. mimmmmnuﬂwaa service
, - -~ o~ v o <
uazTrumsanta server faaanunsodiamisfesesmninuaqiddiniuiesediwunh
ar B - L3 - ] J . ) y. J J
fufndeasiamsdiasia RRamaribinlAlaeld fetchosts, DNS, NIS viFaidaauT Ty
- i iy - ;3 i J
fetcrhosts HAEREIWaRan fudaszuuldinanndrgluuuaug
-d: -J 5 1 4 " A ] »
Ainug i ldlunisasaaaunisiiritesde service AENMIAIIAARLGN server AL
Tuuasinaamgn ping wiiula
& . »
4.3.2.3. MmansAaavnlddeu
aff
-1dnsAsaagaudnt RCmd
i!. lﬂl I'J 1 !I.v o z r ] d"
diasmannsaiazgngantainlzainvainvanesiaidu  dadu Tamimaiiens
- - o y 4 L 1 : A' «
AFuntsusaedanAide RYu rshicpete) Raanunsninatniuldlaeninfinlaaiaaly
. 4 “ aye d A aye
WING Jetc/hostequiv RngfilaTasdszananavialdirds R auieldiinizmmaany
» ﬂ'n' ‘-’4 ] « 1 1 - : - 1 3
sziudng  msidindgluiigningihidiugulaelddeanuussinsaadlulig
fetc/hosts.equiv AIRIBEN
hosts.equiv
#[+ | -] [hostname] [username]
mynode.myorganization.com
MFlEM N inas a9 “submit_hosts” server
l'IJ [ + d L 1
TaayRlsfumnninieia vansofwannditlranselaalideldnis

o H - - .
Afeaeudns RCmd lasnishannsfliaafeadlaadideunddy server Hiunia gmgr

qmgr
> gmgr -¢ 'set server submit_hosts = login1'
> gmgr -c ‘set server submit_hosts += login2'
> gmgr -c 'set server submit_hosts += login3’
Krdaanisliiustsznanadaualtidulsarideay ansoalalans
Ansiliaef allow_node_submit 1y true
43.2.4. mw‘f'aﬁ'\ TORQUE uu Multi-hand server
81 pbs_server daemon sdulaavatiduAnraFiatiauanndn 1 Sunefira
aunefinad Wazanunsadasnieuanianiduenvitionses server_name server 11 gmar

v o -1 " - P P
¢ Talu TORQUE 2.0 tisrazlinamiinad SERVERHOST 1l torque.cfg
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4.3.2.5. MsfmuagauaszuLRiau quanwiiaan root

auand root  wituRazawnsavamaGuiy  AaseFuazaanis pbs_server
daemon %qé‘tﬁuuﬂnmﬁﬂmnﬁ Fundeadadnlthedamefunsfimefusz
?:umjﬁﬂﬁnnm:ﬁmﬁ”«iﬂmﬂﬁwﬂ'ﬂﬁ"q gmgr A4F28L"4
> gmgr
Qmgr: set server managers += josh@".fsc.com

Qmgr: set server operators += josh@”.fsc.com
& .
4.3.2.6. NMInAALUNITHIAT TORQUE

.hl L] J &£
pbs_server daemon AzGuRUYNULL TORQUE server {inlW4 torque.setup gn
= A' o tl. - :-' 3 J v v v o -u' - (] L
Ustananarrafunianuiiadugnatduuy manual JeasfaadaliiuGuniaulnineas
a z | 14 A -t 1] ] -1
arafansanIuanReAT ndulatuw a3 aanfatsaliil
# shutdown server

> gterm -t quick

# start server

> pbs_server

# verify all queues are properly configured

> gstat -q

# view additional server configuration

>qmgr-c'ps'

# verify all nodes are correctly reporting

> phsnodes -a

# submit a basic job

> echo "sleep 30" | gsub

# verify jobs display

> gstat
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aiudrruanndatramsegluaniy ‘@ uesazhiinumnedalildGums
Y141189 scheduler AatA1&4 pbs_sched
4.4, NMTRIULAZMTIANTIU
4.4.1. nsdaanu
L a y ° . L1 [l J 4 1
nsdeauasinldlagldAnds gsub Adaliflenfiowudauauniy Seiallazion
L3 -1 [ rJ o [] £ o y
frdeiansan il PBS batch THE Taananmuntinmnsdelnguusds gsub wieaiaas
Ld 1] - 4 - L
Aavumtnumng STDIN aziivindiendesdann Aall
o 4 a
- PBS batch script liandwhassaainlilszuoans
- PBS batch script 8139291017 pipe(’} 8RR gsub 1Y ‘cat pbs.cmd | gsub’
- 9 v - -
- Tunsdnnasdaanudluiuueuny script 199764 PBS axtlszioanaiinuailszuasuah
wildlmususnmumasaviniu@deinsfuuumais|inuasssaliads pbsdsh lunag
1)
' o
- Batch script axgmszaaraainuiaenans Home resdiflunnnsdi@unsonlaen
wluenaslunisdanuldlaenisiedfwlsuansan $PBS_O_WORKDIR)
- Batch script azgmlszananalagldiawlsinAivous dsaamaimmuadaladiudnl
dmFunirdauazfieanivua flag v wia —v Wiae
- And3 pbsdsh azldfimsFuAtefMawudlu batch script
. A o wyd A da . Lk
wuneg  TagUnAintsdanuasyinlafasesidlu server 1l pbs_server inanuativinii
4.4.2. N1950ITANTHEING
- 4 v njd d‘ [N
nensivar nnaneatnn i §aaealAaMiNITERIL UIUNIRATNFNTE
- P v > Y- a
saninensuuudienizanuaafaan sl Aaanzastiinseeiuualaivus
dl < ‘J LY. o [ 4 ] :‘l - [ : GJ
winitarirassdlifuanvisioflaquannidodniovie @zamiauanviion nzaaian
- J ] [ - 4 [
Tuua ALK nineansaziiiuned 2 ez Ae niweansh TORQUE isnliuazninenns

o . o . .y X
finrann scheduler nnerdan Jaanineansi TORQUE HiunWillsasalyuil

X
ANERT 4.1
NINENG ailuuy FIENEIBA
arch string Auundndaenisiasaa¥ag

L 3 ‘J -
saagguarzuuwuulagnini
{ludh PBS_MACH string

1
o - 1 A
AnsAaAaglUR local.mk

= = ] :‘/ J
cput U, wea [[HH:IMM:]SS nawaue g lifanns
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U3THARHAIIUINUA

file

size*

Y J el =
AuRI LB AIaNNANAY

faq1e

host

string

J I'J <« -

Faealaannaasinieiu
3

nFutnalssunnitlgduiu

NTAIMUA scheduling policy

mem

size*

479U physical memaory

] - v
YNVHAYNIUTENTE

nice

integer

SMAMUFANTENIN -20 D2 19

J -~ ] L

Bl fUFuARmdrAty D

n13UszHa8Had) process 1@

dnfAtyuanndnvFelenndaiu
4 .

Iae# -20 Ag AN priority §4gm

=i 1 . de
WA 19 ABRAA priority NRN

r
nge

nodes

{<node_count> | <hostname=>}

[:ppn=<ppn>][:<property>{:<property>]...

[+.]

-] - J
FIUMULALIRATRI I MUAR
L] L] - [] A
drraalidmiuanu AvnidAe
“node_spec[+node_spec...]"
d! | -l
TUFAAE node_spec A
° d
amuivusnfaanislsenia
n Adypo v
sianlanInaeaalilu
wmd

node_spec u?‘ﬂﬂmﬂuumﬂ

d .
AEINNTRUTTIE MR AU
d oA &y d
T8 T AURGLLATEINNNE
HldfinasAimusdnuua e

J
1‘5’1‘1 1 1ar <hostname> ﬁa
u v
Tor29lnun InuAnuaifees
Tuusiisail
1. ppn # MMUASIUIL
mialszuianasa

Ay
Tnusansainis 1
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Tvum GernGuduas
W 1
2. property a¢14An
string TatgAuaszUL
iAefmun
ATNATNNTOTEY

un

Ccpsys

string

Avuaszuud)i@nas il
X J & L
milaufifimualWIng mom

config

other

string

ey 6 W aunsaniiwus
Hoyaierzadradinluiled
W ninenalsznnindg
AmFUNIMuA scheduling
policy 18116 NzRaATAS

; 1 e r
auagfuanudaInizeeslasd

L

Y|

pcput

U, [[HH:JMM:]SS

4 1
waIngamiagdszanous
i lunslseuasun process

ol
WAEIIEINU

pmem

size*

Q79U physical memory
« o 4
VARG process 1AB9924

U

vymem

size*

P i T o
71U virtual memory LANN

; o
A4 process 1AB123974

walitime

AuN, [[HH:JMM:]SS

- ,
wANANALLY real-time TW
(. . .
gewinaiauetu running

state

uNeve size et gluuuiuendFinadumitnses bytes wie words




Suffix Multiplier

b w |1

kb kw {1024

mb|mw|1,048,576

ob lgw|{1,073,741,824

th ftw {1,099,5611,627,776

A9EL19N15 189U 1 (-] nodes)
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N9 199U

FIHALLREA

qsub -|

> gsub -1 nodes=12

[-] J L)
faaraqtruauinum 12 Tnusdusiin

adls

qsub -l

> qsub -l nodes=2:server+14

¥aawa 2 Twue server uazinumdug
an 14 Twus  idunisiavue
node_specs 2 jiuuy Ae “2:server”

way “14"

qgsub -
> qsub -

nodes=server:hippi+10:noserver+ 3:bigmem:hippi

$a910 1 TMUA server LAY server T
i interface Tugtluuy “hippi* uaz 10
Tuunfilaild server uaz in 3 Tuuadifl
Winaumdaganudiruna inguasd

interface gUuuy “hippi”

agsub -l
> qsub -l nodes=b2005+b1803+b1813

¥pagaluuataniy 3 Twusiiiuus

nelddavasiaad

qsub -l
> gsub -l nodes=4.ppn=2

faeamolssanana 2 Aauuusas 4

Twum

qsub -

> gsub -l nodes=1:ppn=4

v

o
faqreluumidtoniifmalszuiana 4

o

0]

qsub -|
> gsub -
nodes=2:blue:ppn=2+red:ppn=3+b1014

FaaraMoUssunana 2 RILNLAAT?
uus blue waz 3 wum red #ils
1rzaaana 3 fn war Tuumdszunana

J d T
ilgalaaydn “b1014”
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Faathenslgay 2
gsub -l mem=200mb /home/user/script.sh

i
A 1 hd
NuiFaansiuusRimisaANamae 200 MB

frathamsldeu 3
> gsub -l nodes=node01,mem=200mb /homefuser/script.sh

UHAZ$89UNT1 node01 AXIMIILAIINAMAS 200 MB udqd99u

4.4.3. PIARATNANIULINU (Monitoring Jobs)
=l J L4 v L) | 7 (] J
TORQUE  fimmarnnsaivinWiglivsedguassuuannsofaninaniuzssniun

L] 1 » »
LvinnasdadnlszanaudafauAda gstat Tnunadnfaaanisiuandaiiiluimiietinsaliil

> gstat
Jobid Name User Time Use S Queue
4807 scatter user01 12:56:34 R batch

4.4.4. n13ENaNe U (Canceling Jobs)

14

o v A ° - ﬂiln
TORQUE #lA1de qdel Waligldwsadquaszuuamnsaviinisani@nauiiiims

w0

- A L ] - l"‘J ] o
daldudn Inuazdeduoyradlioni@n process PMddiantsdszanaua aasiinagsuiu

LUAAUMAN MUIRTLNENATN

L A [

: - JV L
fautugnanidnleadiiwindants  asiimaudBwdllddldiae  fdanns

o =l

ansalddernudumanavalivdwalilaeldsaden -m

Aaatinang1denu adel

$ gstat

Jobid Name User Time Use S Queue
4807 scatter user01 12:56:34 R batch

$ qdel -m "hey! Stop abusing the NFS servers" 4807
$
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4.4.5. NN9323314 {Job Preemption)

ol L3 IIA v L
TORQUE fianuanininlunisassulaaeyqnaligldnianigndes ananso

syt v wlfeuiiniGuionudels Aamanansaiie LA 2 33 wililudy
dlnusansoassuluszAusssssuuljiidnig TORQUE azmrnduldszwinamanedin
process uamnas enable nsaedliifisdu Jeuanwileanitiiazintay mom q:qnﬁvl’qm
Wl script Malivindave ﬂmﬁﬂﬂﬁuﬂwnﬂﬂidﬂﬁauﬁﬁ qwm?u-]q:ﬂ"mi RIRIEAEE
nﬁ’mjms‘ﬁ'\q'\u:ii'a'af_hq'la‘mnf-lm-‘ﬁﬂﬁﬂuﬁﬁuuﬂ'mﬁﬂmﬁm

4.4.6. nmanTANamiaATUYIR mom

nssaAnEaRenarTUTR mom $checkpoint_script wisfimeffaes Ay
IMiaAg09 mom ?:qagjﬁ path $TORQUEHOME/mom_priv/config Tatifijtuuydasaatig
mom_priviconfig
$pbsserver node(06
$logevent 255
$restricted *.mycluster.org
$checkpoint_script /opt/moab/tocls/mom-checkpoint.sh

atihafigasiidanin Ae WALLA1T8Y MOM_CHECKPOINT Wilandu 1 Taely
waendlad ..Isrefinclude/pbs_config.h i fantinafad
...Isrefinciude/pbs_config.h
#define MOM_CHECKPOINT 1

4.4.7. nuAaTaaNyTol

TORQUE fianuanunsalunsudaousassauiilszmanaeionda ianisd
AlutadamdnmaTaanysal Araurain e sdsruanyEion
keep_completed  UNARTINIZANARAINY FaenisfaArsnumBuniifenssind i
Uszanens IIUREIAULAIATUAMAN LA ILFIENYT 'C' LATMEAANLY ‘exit_status’ T

WANNFLATBY
4.5. NFIANTLRUA

4.5.1. Adding Nodes

| o - . 2
Torgue @urToRazuvieaalwualiuuyulouniinlae A& gmgr visaanaluul

WenlWe $TORQUE_HOME/server_priv/nodes
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Torque aunsafaziinlmualiuuulaundiniaelfands gmgr Aesatnanazidung

fntuafidadn node0o3

> qmgr -C "creaﬂa node nodeQ03"
ﬁﬂd’iﬂ'ﬂﬂlmtﬂumﬂﬂﬂﬂngﬂwﬁ $TORQUE_HOME/server_priv/nodes

Node003
.4 o 4
g ishasauvusasanldlaeldads
> gmgr -¢ "remove node nodeC03"
] - | 5 = - IJ 1 .J :'.4 :
witnfuds wesiudnasfeuwlssgousessinuaninnanfasauivumiuig
Ll ] lJ a o
dufluTorque 2.0 ufa wuzirdrdaouulastmusiaiausa WiinnasTamim pbs_server

-J [ ] 1
pag viaeraulanunladlidneundadetiamia pbs_server
4.5.2. Nodes Properties

"ol L et i 4 J
Torque  AwwnsoidanleeguaniBiutwussdreiedsawaalunissoynguae
L et ) ﬂ' ] ar ar [] q 4
Tuald AnssniRseqaunsogiAsh Iiwususiasiold Mathatu nguissalvuahil
y ] - | P a =] oan | JR 5 1 e
nadesawriatnensada a19azinuaniEnFend) “ib" Torque @ NTNAIAIAUATNTRA
wanulay  vissunngnTRvesimussiaqlilaeldAnds gmgr  viaeiRlluAlARIHG
nodes
4.5.2.1. Run-Time Node Changes
lJ IJ [ ey 1 o N
Torque AnnsafazilatuulasguanifsesinuaslslaonisldAds gmgr
vy $diaaniein i node001 HanianiiFidly “vigmem"uaz"dualcore” AaRuRAAIA
> gmgr -c "set node node001 properties = bigmem"
> gmgr -¢ "set node node001 properties += dualcore”
o - - e 0 -
winFaInInazandnAuands al4lauleunnes -=
4.5.2.2. Manual Node Changes
AnantiATeausias inuaiuargmiuiinadidd $TORQUEHOME/server_privinodes

g

e anaatARgnifindindamiy asfaadsudndsiesaduun fathady Sdans
Awuald  “node001” HAmantsidlu  “bigmem’uar'dualcore” WATABANITAMURLH
"n0de002" fiAngaIREl “bigmem"uaz matiab” Wiidesunode file aid

node001 bigmem dualcore

node002 np=4 bigmem matlab

¥ L 4
tinode file Snsuldeuutlas azsaavinnisFanda pos_server ninnass
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4.5.2.3. Changing Node State

Fmsfacesfllilidemiliindunudteniy  asduuaniuzaeasies
fuqiiiusenla:f Tanlddnds pbsnodes -o nodename avnifu etuuagnuldnuanuz
iunaiarl scheduler f-\:‘l:iﬁ’lms'dwmlmi‘lﬂé’qLﬂ‘s“m&uq wndeanasTiimmiungisn
Wawldwilewdn varlddnd pbsnodes —s nodename

frdeSnduiifis: Tomlinn Aftefrds pbsnodes 1 dvdduiiorinsudassisdo Inuann
Trusifivowzutang Wu down, unknown wis offline Faszsreltsrsodnldnheinados

1ahaffitlgm

4.5.2.4. Host Security

_s

L] - A - [] - - L) i A
duFussuunfeantsaziasadulvunlszanena(faatnady §linideyshddc)

- - o , ,
Torgue's prologue script Wat epilogue script ﬁ:‘,ﬂmﬂ?‘uuaﬂﬂlﬂum?m authentication
dagndanisiae Tuaa1ea linux-PAM
a v R - 1 e =
mndaamrnasifianizuseMnaaduan  annsafrdafiuinualsuana Azl
el - n‘l’
ABNNTAIN
- aaeNg(Untar) contrib./pam_authuser.tar.gz
- nedWAINA pam_authuserc #tANdY make WaE make install UuluuA
Uszananannivum
- whtyWe setcisystem-auth auAaiunelu README.pa,_authuser iiuuas
Uszananannivua
- @3 tar ball 1098AMR epilogue* wazaARE protogue* WM TAANE WS
o a K
(Untar) aaluladnne? mom_priv wieaazietl epilogue* uaz prologue*
flamom_priv/. f 8
= « :’.« . J a A‘ [ 4 L3
@aAsUs  prologue* il perl script Fazinnsfiuserteaelliing
aa [ 3 . :‘r a EJ A [
fetc/authuser #auanTUsl epilogue* Yuaznwiavuserilainguduusn aen
- ") < R : = |
RINING /etc/authuser Faluardisl epilogue* WuazfildaTignAalEiteY Tamnian
Y o ' > -l L ] LA
pediuaan azninissiinsmaiamuangnidudtesianusertiy Wausertiubifl
J - [ = -
Nuauiueguuluumatai
Prologue* wazepilogue* script Wuazgnifinllapam_authuser tar ball 14

Torque 1A 2.1
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4.6. Queue Configuration

nalsTorque 'aqﬁﬂssnﬂ'u-nmﬁqﬁmzﬂuus‘nﬁﬁmﬁﬂlﬁn’ﬂ’q qmgr Tandunou
Wity iazdaevinnasaieAeunrey Aastannsanlalesld create queue Fad
matantag gqmagr ATNARLN

>qmgr —¢ “create queue batch queue_type=execution”

Lﬁﬂﬁqqna%ﬁumuﬁq fazgasdimnlfuudaialiiuaunsoldenls lavedw
Yeufign avsasiinisldoandu started uaz enabled uananiludateanansayfuuslang
attributefaunHaNius TN FayadE

dwsudayaiiiluila Boolean fu T, 41, Y uar y tussuBruwmileusuaitiy
true §2U F, £, 0, N UAZ N AeuunEiN false

4.6.1. Queue Aftributes

Parameter Format Description Example
sryfeyate
,
NENNATNITNA
it ] -J ]
uvanguity
ANUITOANY
llfaRa > qmgr -¢ “"set queue batch
i ac|_groups=staff"

acl_group_ena [> gmgr -c “set queue batch

[_

ble ﬂﬁ:{'ﬂlﬂu acl_groups+=ops@h2”
1<GROUP>[@<HOST> { -orotp

true, WU > gmgr -¢ “set queue batch
acl_groups 1 du o
hllnafungnlu jacl_groups+=stafi@h3"
[+<USER>[@<HOST>

...

acl_groups > qmgr -C “set queue batch
i ARy acl_groups+=-bioasp

A ilE  |Note: Widanduy
finuanniiinued lacl_group_enable

Ain
acl_group_slop
py qnGvT»a

acl_groups 3y
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gnidinludangy

ol
NADIUBNUY

acl_group_enable

<BOOLEAN>

fin TRUE,
A A1
Torque’y

b
AYYIA T

a
NITUgN

. el

dannanngun
gnayln
WITHHDTEE
acl_groups
WU AN

liFusu: FALSE

> gmar -¢ “set queue batch

acl_group_enable=true”

acl_group_sloppy

drautlu
TRUE,
acl_groups /z
qnidniuyn
nﬁ:uﬁuserﬂm
amauy
AnEneg AN

S FALSE

> qmagr -¢ “sét quele batch

=
ATnhost ngn

fr1d1host
v aci_hosts=h1+h2+h3"
acl_hosts <HOST>[+<HOST>]... [latianasgs
« « u» [|Note: used in conjunction with
aulaldadale
acl_host_enable
Ay TRUE,
LRGSR
TORQUE 9%  |= gmgr -¢ "set queue batch
acl_host_enable [<BOOLEAN>
BYYIR acl_host_enable=true"
4
RWISITUNHN
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geylu
acl_hosts
Wil A1

Susiu: FALSE

FEUTILNTTE
o
user N8

liieiaRn &

ac!_user_enabl

> gmgr -c “set queue batch
acl_users=john”

> gmgr -¢ “set queue batch

A FALSE

<USER>[@<HOST>] ¥
e gneaddl  lacl_users+=steve@h2"
acl_users [+<USER>[@<HQOST>
. TRUE, 1AW |> gmgr -¢ “set queue batch
dod
userNiTall  |acl_users+=stevek@h3"
[] : J 1 -
PIEMIVNIUR iNote: gnldanniy
ANNTOBIY  [acl_user_enable
viAala
FrAuTRUE,
o
Raulyres
TORQUE A%
3 a
DLy IR IRNUR
gnesnaIn  [> gmgr-c “set queue batch
acl_user_enable [<BOOLEAN> 4
user NNsTY  [acl_user_enable=true”
i bt CH
Yedacl_user
Wiy A

acl_logic_or

frdaraiiu
TRUE, user
WAZNGHTE
acls q:ang’qm
aaanidu OR 44
VHIANUGN

acl WARTEY
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B1RRTGNNUIN
aynyn idn
&

FilAntlu false
1T unset A9
Arasanaziiiv
AND, A1

Susu: FALSE

enabled

<BOOLEAN>

seyintinazuen
Aafuauind
LsvTald An

Sudu: FALSE

> gmgr -c “set queue batch

enabled=true"

keep_completed

PR

' R |
AauRaUNIY
A0
Complete AN

Gusiuiu 0.

J
NagianuAiely

kill_delay

<INTEGER>

SRR
sendnaiida
SIGTERM Uac
SIGKILL fal¥
HNLANITU. AN

- a =
LTNAN: 2 UM

> gmgr -¢ “set queue batch

kill_delay=30"

max_gqueuable

<INTEGER=>

FANANT
4
UINNRAT
ayry A ety
Adlaludqanan
P
lanauiie

(PoNTAR N

> gmgr -c “set queue batch

max_queuable=20"
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19 FUNU LRSS
LARNNU) AN

- L e
Faeu: Lidnis

max_user_queua
ble

<INTEGER>

?zu'iﬁmmﬂuﬁ
mnﬂfqﬂ Aia 1
user #ﬂum'\ﬂ
vagluAalaly
a1 lAan
ik (sanBaaan
fl9n9 Fuanu
WRZURBNIN)

[] -l\' L 1
ANTNAY: i

> qmgr -c "set queue batch

max_user_queuable=20"

max_running

<INTEGER>

. d
TR MUIUN
d
unfigad
GILTRENb TS
udnnala
4
18Ik A

A' v e [
WSuew: isnhm

> qmgr -¢ “set queue batch

max_running=20"

max_user_runnin

g

<INTEGER>

" a4
YR
J ]

NANNgmpia 1

o o
user 1WA
Ay liiuls
ludaaa7m

d
WRININ AN

A‘ L 7 -] [
Guew: lidnfm

> qmqar -c “set queue batch

max_running=20"

priority

<INTEGER>

sTYATpriority

WifuAn AN

> qmqgr -c “set queue batch

priority=20"
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t?uﬁu: 4]

AWTNAU: N/A

ATk ML L LR
one of e, X v > gmgr -¢ “set queue batch
queue_type ATURZQNEN ‘
execution, r,orroute | _  |queue_type=execution”
WWiftuAaynAn
> gmgr -c “set queue batch
resources_available.nodect=2
Oll
sxyninennsd Note: azdfediamin
P d_oua o
resources_availab Waauludayn pbs_server iwa i
B <STRING> d y
le fegluds  [iRsulaaliilie avmiu

resources_available fiazil
forvuadusingaaes
queue.resources_available
WAT

server.resources_available.

resources_default

<STRING>

1
L] 13

TTYANTHAY

Y GRLLRY
ARAN1FNFULN
nwmmuﬁqn
dalfisfa An
Fudu: Nf’A
 AduAuRE
Viaadiaafer
MNINLINTTRY
walltime LLaL

nodes fiatl

> qmgr -c "set queue batch
resources_default.walltime=3

600"

resources__max

<STRING>

1 A
FEUAMNIN
<
Mgaras

- L Ty
nineng i

> qmgr -c “set queue batch

resources_max.nodect=16"
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J -
HUAQNAINNER

A9 AWFumu:

N/A
- 'I,/

TEYNINEINTDU

dave

AL mNgn[> gmgr -c “set queue batch
resources_min  |<STRING> o

dalUffaA? A1 [resources_min.nodect=2"

WSaudu: NA

sryAatlmang

d .

mdlulls Wiiu|> gmgr -c “set queue route

<queue>[@<host>] 14 .
route_destination TUYILNEI98Y  route_destinations=fast”
[+<queue>[@<host>]]|

S Ny routing > gmgr -¢ “set queue route

queue. A1 route_destinations+=slow”

Faeu: NA

(EATLNLH

Ay ALY

TuAgn > qmgr -C “set queue batch
started <BOOLEAN>

HERA TR started=true”

= o
vra ki An

||.7§usTu: FALSE

4.6.2. Example Queue Configuration

gamderadgmgriiellil azinnisafauas Fuussdonila

d ded
#iil1a41 batch

qmgr -c "create queue batch queue_type=execution"

gmgr -c "set queue batch started=true"

gmgr -¢ "set queue batch enabled=true”

qmgr -¢ "set queue batch resources_default.nodes=1"

qmgr -c "set queue batch resources_default.walltime=3600"

Andutiazuauiuaiui

wastlszyeulidaeau

nodecount WlW 1 WAz walltimettly 1 H9lug

Tuazinnuannais
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4.6.3. Setting a Default Queue

Tannfude  anasfessyadnirfouuumuiiuadllfy  WeRlaz@eulas
WOFANITUAINAN wirfoefasainiefdedn defaul_queue ensazTEyAWIFaBEN
sglalil

qmgr —c “set server default_queue=batch”

4.6.4 Mappinga Queue to a Subset of Resources

Torque 1laqiiudaliannsodugdoludaivumsinaqld  atnelefiona fascheduler
sineetinidy Moab uaz Maui anansafissinanuiaidusanaolé

Tidofigaidensld default_resource.neednodes vu execution queue WMauiliae
Moab s ¥deyamariideiln i imitegluanfussgninlilauTnuafignszyluattribute dmi
Fanthatfu srenndiundiuneTnuafidenenusnied waryaInuagnuenswldduwmndas
$TORQUE_HOME/server_privinodes:

node01 np=2 chem
nodel2 np=2 chem
node03 np=2 bio
nodel04 np=2 bio
gmgr:

set queue chem resources_default.neednodes=chem

set queue bio resources_default.neednodes=bio

U, fetetuiincliaunsatiasuRotuduiunnanmunmanilld wiklua
ufitlgunfidamsWattributed netetiafutuuauasAosudu
4.6.5. Creating a Routing Queue
Routing queue '&uﬂ:ﬁﬂmqmu'lﬂﬁqﬁoﬂmw'NTmﬂéuﬂgjﬁuattribute'nmmu WAy
da31A189A7 Routing queue &uq:qnﬁﬂﬁ'ﬂmﬂm?ﬂhqﬁwm queue_type NIV
\dunaTat route_destinations Tﬂﬂartﬁbuteshqﬁ’uq:gnﬁ:fq auFetaiselald
# routing queue
create queue route
set queue route queue_type = Route
set queue route route_destinations = reg_64
set queue route route_destinations += reg_32

set queue route route_destinations += reg
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set queue route enabled = True

set queue route started = True

# queue for jobs using 1-15 nodes

create queue reg

set queue reg queue_type = Execution

set queue reg resources_min.ncpus = 1

set queue reg resources_min.nodect = 1

set queue reg resources_default.ncpus = 1
set queue reg resources_default.nodes = 1
set queue reg enabled = True

set queue reg started = True

# queue for jobs using 16-31 nodes

create queue reg_32

set queue reg_32 queue_type = Execution
set queue reg_32 resources_min.ncpus = 31
set queue reg_32 resources_min.nodes = 16
set queue reg_32 resources_default.walltime = 12:00:00
set queue reg_32 enabled = True

set queue reg_32 started = True

# queue for jobs using 32+ nodes

create queue reg_64

set queue reg_64 queue_type = Execution
set queue reg_64 resources_min.ncpus = 63
set queue reg_64 resources_min.nodes = 32
set queue reg_64 resources_default.walltime = 06:00:00
set queue reg_64 enabled = True

set queue reg_64 started = True

# have all jobs go through the routing queue
set server default_queue = batch

set server resources_default.ncpus = 1

set server resources_defauit.walltime = 24:00:00
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>
-

Tufaetnel mumirunsnaszfudual processors Wae Awalltime meu'avnnm
Wrnsgiuswoninasasefduautuunsssny uRvue 32 (63 Inntagefiia
mnndqﬁuqzqné’qwalltime'l’iﬁ 6 Fale uAIuRMuR 16-31 (31-62 Thsltained) Az qna?
walltimel47 12 $alie wazeniduriivenilanniiazgniawaltime 147 24 dalu

&1#U989 route_destinations AduBeinAty Tumewidunieresdad uazgn
dalugaRadimanausniaunsogduly  TaeTueyfusuensiita  resource_max
resource_min ., aclusers WAY acl_groups WAIBHNENEN LanvEtiores il
InsiaefiAnaacgnasaanauiufa reg 64 nau mudansssauiuda reg_32 ufn
qaNuAaLATIATLAT reg

anulszyaudeinsite faresdn Tnendvanndaatinednen

set queue reg resources_max.ncpus = 30

set queue reg resources_max.nodect = 15

set queue reg_16 resources_max.ncpus = 62
set queue reg_16 resources_max.ncpus = 31
1181189 enforcement ‘umm'ﬂlL‘Jﬂi‘ua"muuLﬂuaemﬂtumn'lumﬂﬂ’nu Torque

annsalszgnindudursadininefuszoliuansaiuldluluum job centric uazivum
queue centric @1ufuluum job centric N Torque ?ﬂ-ﬁq:ﬂizqnﬁn"\ﬁluﬁwmmlmﬂfuﬂ::
Araundnaufignadlifsha execution aziaa Awulwua queue centric FuazTiaAAY
Gudurea server faufluuazgnianllslu routing queue Muusiazmun AFLAuIasAIaL
AndnAnGuduTes server Unfuga Torque auflulvum job centric Taunisaelfiduinun
queue centric 1ﬁlﬂﬁﬂuﬂ"l‘ﬂﬂx‘l qQueue_centric_limit ﬁﬁﬁ
set server queue_centric_limits = true

dailEanniuun job centiic fiRe Krendlifauanyiitnld AGuiutes server upe routing
queue  adlignussndfiiledadniasnmineinssesfagnasaaney mzarty 9
poamsliluun 32 Twualbild  ncpus = 32)  aldgnamaseudsdnimiy
min_resource.ncpus wmaiLdaattededu snflildFeduenidts azgnitlilaly
fn reg 64 aundnA1FuAuIny server ncpus axgnulszynst uaInaignaslaliiha

execution
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4.7. Configuring Data Management

4.7.1. NM5AARY SCPIRCP

nsluszTamisnn scp lunsdanisfudays TORQUE sediasldfuaygnlunis
\neutnedeysliia node w7 Fmndadalifinfluadaneffinsnsndialiaulilay
fndamsinaugugnstl Jansinendiifunsdalivusianadaadamiugldan host

srunnelalely host Yanuna

N R G O C NN T E'i\"*\é;?‘\%*\
5 A, o
By - e

P

€

-] & °  w w v

Andatiazil prompt TuuNdmILFL passphrase (option) warazain 2 IMans
id_rsa Wax id_rsa.pub $aatlu ~/ssh/.

4.7.1.2. meduangyuagansue SSH lususaz host Yaremna

danguuagnsirniclilduraz host Uanamedandlddmiunisda

> ssh <destHost> {(enter password)

> cat id_rsa.pub >> .sshfauthorized_keys

- [] x G [
Fwan windeys ssh daligne¥ntun, shawaziomualinusnimdy 700

["mkdir .ssh , chmod 700 .ssh"])

> chmod 600 .ssh/authorized_keys

> rm id_rsa.pub

4.7.1.3. U5UuRA9 SSH Daemon LUWARKE host Ua18N19
>
NsUFULANLUIN9E19989 SSH Daemon  HUWB1RATAAINTTUM  host  Uaienig
o X . .1 .4
(irzdbhiduiuyihane Suldddussuin 4 wasvaaauninaouudas danisnaaay

e o db % - Y L v X,
dumanltinduuaiiidunauiuasasamagauimiana) Inenalludrduneuiiszdniaing
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nsuftlaldd “etc/sshisshd_config” @uiluasdiaald root lunasurle) lunisassaay

[ 1 A ., 8 1 L] i ]
AssgneiaelunFuuss WighananiRssialdildingmialdvialy

RSAAuthentication yes

1
]
PubkeyAuthentication yes i
]

4.7.1.4. AT9REAUANMNYNFARRINTUF LS SSH

] L3
Frmnilnaglfuusisdgnatinauda Adereliilazgniniesnuiuu host Funn

Tnsanyraiuaslaiiinisonu password :

4.7.1.5. n19lelgau SCP 2 HiAna
t’ E“ 1 3 0 L 13 5 L 7 L L) ar
nfunauildndnmsndrsiumiuduniseyg el duma nesiafiu Uanenng
. . v oo b v & o

Totlidaald password lunnanduiunduneutrirudnaiudamaiild danenie unui
Auve lunadalfau SCP 2 fidn (du Aumas aaunsodallds danenne uas
Uarene arurradalues sunng Inalifeald password)

4.7.1.6. manlwa TORQUE Inmiuayu scpP

TORQUE famanistfuusislud @ainiua¥ralu) weld scp lauin —~with-scp

flag Winlulu configure script

e e A e e e e R R e N m W W e mm M AN M N RS am e W e NS M N S A e Ew T e ve e A G A A R W ww ey e e e dm
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4.7.2. NFS uat Networked Filesystem Au 1

4.7.2.1. TORQUE Data Management

- - e - a

Hiaqaaea @il stdin azgndunannnisianeuiiudayauy remote

host ua:1ﬂﬁﬁq:gnqqqﬁttﬁuﬁﬂga “$PBSMOMHOME"  uwiesuaifinilandn  (u
“fusrispool/PBS/spool”) s stdout uez stderr srgna¥rauazgnanely
uﬁu-i’miaﬁ‘tmalﬁa $JONID.OU uar $JOBID.ER

e 911 Fraudaa MOM azims daiun Idanaqlud uiadeys franaaus
o Tneialuludalndivantazgn fndn Taeld RCP e SCP

ErfinnnTlald flesystem 1w NFS, DFS, wia AFS Famnunsaszyl¥ MOM W
dszlanilassy “Susecp” =JJisi'ﬂt‘i'l.‘kl MOM “config” file ( “$PBSMOMHOME/mom_priv" ) 14
gﬂunuﬁqﬁ $usecp <HOST>:<SRCDIR> <DSTDIR>

mom_priv/config

# /nome is NFS mounted on all hosts

$usecp *:/home /home

# submission hosts in domain fte.com sheuld map ‘/data' directory on submit host
to

# 'fusr/local/data’ on compute host

$usecp *.fte.com:/data /usr/local/data

drufumanalaginin MOM deamon Lisnwnsniiay ¥irdwun output vie eror
file T whadeyaiiauarndeingilasgndwnluds “$PBSMOMHOME”

4.7.3. File Stage-In/Stage-Qut

AYNARANITTE File stageing Aanisszylanld stagein ez stageout 989A8
gsub Tneit Stagein AT 91 AT T Stageout AATUMERTN 91U Ml

wFeANi 97U Meade stagein wez stageout yniWdazgnitasnanszuy
file_list 2¢luglaes local_fle@hostname:remote_file[,...] tnelaArtiatiafianteaaenis fin
du tocal_file AedetasiduuszuufignAniiunisfearaandy path win vl Fed
AUAULTAY home directory ﬂﬂﬂbﬁ‘f&u remote_file Aedatanemiaun host ﬁqnﬁwum‘iﬂﬂ
hostname  SeanaazilufediteToRduiudiy nome uiidays mmgﬂi’ﬁ'wuu host

Uaan
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" [ 3 [ A 1 J [ - 13
1ﬂmﬂqiﬂaﬁ:qnquqnu remote copy program (rep/scp/cp 'nuﬂqnun'lﬁ‘ﬂ?uum) u
. &
suuusialil:
® stagein: rcp/scp hostname:remote_file local_file

® stageout: rcp/scp local_file hostname:remote_file

wr x e 4 P e % e s mm e b e o M B M oy e 4 MR L M B W s e kA E W S g MR S MR N K EE M Y S Y M L e R S ER S M e s ) ER S am o et ER YW

. # stage /home/john/input.txt from node13 to /home/johnfinput.txt on master compute

) t
1 [}
i !
; node I
: 1
5 > gsub -1 nodes=1,walltime=100 -W stagein=input.txt@node13.fsc:homefjohn/input.txt 1

I

m e e 4 EE L mm b R ME L MR S e b EE A BN W B 4 mm L Em R EE 4 M 4 W S W4 EE | RE A EE Y mE § SR 4 MmN Em ) WM P EE s w4 MR A MR Y W S AN N MR N WY MY Mmooy ome

; # stage /tmp/output.txt on master compute node to /home/bill/output.txt on node15.fsc

] ]
' 1
1
: > gsub -l nodes=1,walltime=100 -W ]
i i
E stageout=/tmp/output.txt@node 15.fsc:/home/bill/output. txt i
i ]

M a mma m e MR S mm 4w ¢ o d EE s mm A wm o e MM A M S MR P R N W P mm R RS L MR P mm S E P RN A MR RR Y ME Y MmN s M N S i GE R EN s Ee e s mmowe oo

4 8. Interfacing with message passing

4.8.1. MP{ Support (Message Passing Interface)

4.8.1.1. MPI Overview

Tausdeanisdfanniiy  gnldlaemsinuunusuniunisaeianisiinse

. . Loy g . o

stwinneinnugnnszateviaadmaef  TORQUE  aunsannanuaaslauriiesenisg
[ a - - v < L g
farmulaquazimmuaindrdnresmssousansan MPI lausiTunass

4.8.1.2. MPICH

' dado v d 4

witlu MPI lausianlaiRafigaAa MPICH waldaan Argonne National Lab Tedld
- X ] 14 . L - an' ! -
AalananasiasfansaTediia mpiexec A wiuEuldlusunss MPI Sansaiuayu
a1y mpiexec ugnanatlu TORQUE

MPIExec Overview

. X 44 4 .
mpiexec Af TUsunsununui mpiun Faiudounilelu MPICH Jugnldlunag
- ° - o a o v i . =l

WTENNITRIULLLTNALANN PBS sFTanenseiniudnandansy mpiexec 1lausz
medmnisaees PBS Tunasafnduuneesnisdszuoanauy node Tudouiidnasslizes
PBS

ala 1 . , - - a
WRHaT 1 mpiexec Wl mpirun v3aLATeiiaanAuen (mpd):

o Funisinanudan TM Bdandansien rsh usazanu (1 afsia 1 nsauiiunig)
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[ 1 J - J
¢ vivensiegnlidlaenssuounisafnwasgnilssifiuAndon mpiexec  us
iy PBS fog thezynnszuaunisresn siuiLuswnutaegldinig

ALANYRY PBS Limilauiunsld mpirun-ike

-l a N [

b qquﬂu‘anmﬁﬂmuumﬂuwmm cpu time, wallclock time, nasimittAaNuen
o 5 AJ ) o 4. [ - o - -‘

uig LWE':’I"J’NQ:QHVI’IQ’]EJTGIH PBS Satluntsendaufunmsaiitiunisneaanuanng

- » A 0
AILANEBIN AN IRENT el mpiexec

® anauTnld mplexec Wnniedulduliuuaninlaaade daynpemgnieAuln

4 mpiexec uazan MuasdannsAdiunisres PBS Fwvnlwhiadudaadald

14 rsh vida ssh iilednldamionsznonaluadawmes
4.9. Managing Resource

4.9.1. Monitoring Resource

4.9.1.1. Resource Overview

n1sMnuuanIaInsianIInineanslaqaemedunaaniue, an, meUiuuea
uazmslilssiunfaaansdamaminennsds  TORQUE ﬁuqnﬂﬂnLLuumLﬁﬂd’qmmuﬁQﬂ
Uszmanafiagluanmadamdmilaneniz atelsfimaminennameniiannga
sudnandendameflanldezuy  scheduing  Fesnansawivlfifiu 3 wanawyRe
configuration, utilization, WAt state

4.9.1.2. Configuration

Configuration #samdnlifaenismsaaauanfauad uar nMatvusfudnse

AuANMLE | AveEune MHUALIELA

e ] 1 A 1 J - :"
Architecture TS'LI'LI'L'{]UFII’I‘T? ﬂ'Wlqﬂi"lﬂﬂUﬂﬂnu’lﬁﬂﬁﬁﬂlﬂﬁu’l"ﬂﬂﬂ’l?ﬂﬂﬂﬂ

(arch) 284 node suujjiiFinng
Memory RAM RAM azgniearuaantumionaad ilalnd
(physmem)

' ° 1 J
Processors | wdatlseanans | Amwauzaamisalrzunananaaignasaldain

(ncpus/np) af/iadien TORQUE AN THHTUN AN HIUT TR nepus

Swap WUILANAN wiagANAaiiauasgnae e anin luudle e

(totmem) afle W/ Swap flalud
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0 ' b k7 JA o [ d af o ¥
Utilization E‘QNK‘II‘Wl’Y&I’QHTﬂHﬂﬂW‘ﬂ?mWQWHQ’Iu"Ju‘iIﬂ\'l‘Hi‘“f_l'mi"ﬂﬂﬁ node ﬂNﬂtﬂu

v
TOUTUY
ATUANETLE ANBT UL LAy
——— X I da I AT NN T

Disk (size) Waidnaniie Tt nfudonuiiazligndana dr1lfuusta mom

widimas size 1ulY TORQUE azsitanunns

- [] ; J 1 - -
UFuuduazruiarasiun lumiauilalud
1 a ' ] o= = ) ﬂld ]
Memory NBAIINAN WIILIANAINTINTE RAM Nlagazgnaneanuesni
(availmem) R34/ RAM Tumianyag Alalud
. p .
Network Nl Meuamnradligndesdiudn viie asniay
{netioad) network adapter | network adapter
1] J i 1]
Processor NITTULBY FEMUANRRETEINNTEU IS ea 1 wRRtuNn
Utilization CPU 199 node
{loadave)
4.9.1.4. State
AANHLE | ArBBLIE IUATIBLA
Idle Time NAFILARTIAY wanluniinresiuRAuLAR 299 UNINIEYINTEY
(idletime) ANTNSZVNTEY keyboard/mouse 14
keyboard/mouse &

State (state)

A0MUL289 hode

L3

Node aunsnidulfies 1 wiannninaanusiail

¢ Busy-node Sufuudauaslianunzod
audnlERn

e Down — node ultignansomeaildvie
nadu AN NN WA TR NN TVEE
mrUFuLR node '&u']

® Free - node Tunfanfiaziuafinimnle

® Offline - node Tugndsanngaualallisy
smufaansialyl

L
¢ Unknown — ¥1 node wuliiae
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® Job-exclusive - WirtUssuaanai@iiou

>
vamuagnimualivinaueg
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und 5
nsNAgay
LANNALATUNTZRIEULNANSITT WA

5.1. NMMNFINTBITSUY
- Grid System axiivanun 3 iwtealuszun wae 1 Wil Cluster Server
- Cluster System ey 2 witasdaRasariy Cluster Server #ﬂgj'l.m‘:uu Grid
- madenu asimsddng movie uar AddlUduAaziAieslursLLuaninmg
encode Tatild mencoder éal.ﬂu tool m‘ﬂum? encode
- msdeau luntsdauun Round-Robin Fsazausaugeanulilfasteefidnalngd
- iteaRegluszuy Grid azainuiaiaudmitels)
- isasiaglussuy Cluster azgduuadaudovdali uaz CPU Load vet

N

=l
gU# 5.1 nsangassTUL
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5.2. NISIHAUANHUSIIUIBINTAURLARALARS (Job description)

mMadusnruzaulussvuazulseandiy 2 dnraie Ae mMadisusnusnuly
smuauaznsFoudneuzenluradames fanmineuluie 2 dnwociiiao
pdtpRfuRt N T uuanseusenlunmgiuusasn i dide ot}

5.2.1. Ml LAnsuzUluIEUUNS A

M lunsdsudnrusueasssuunisaslin e RSL (Resource Specification
Language) 34l Globus toolkit fu3 %u'lﬂ'-l:Lﬂﬁﬂugﬂuuu'ummtmﬂu XML o g
Fnruzmadeuiuldnsnanudaluunit 3 fde GRAM Fuiuluadeiiazinnisafine
FussummeLazn s @run ez lular el Taodnwznis

>
nurednmsaluszuunia el Flow Chart 16 fadl

TrunnAnullumnlzimens
<executable>
mencoder
</exacutable>
a1 faudanallnunty

<argument>
Optian
<fargument>
galndlohirzuanan
<fileStageln>
<transfer>
<sourceUr>
£slon GridFTP
FAuKean17dluny </gourceUrl>
Urnnaue? <destinationUrl>
Wnefednadrnenn
</destinationUrl>
<ftransfer>
<ffileStagein>

S f

daldlilsznann
<fileStageOQut>
<transfer>
<sourcelJrl>
dalan GridFTP
</sourceUrl>
<destinationUr{>
wlwunn
</destinationUri>
<ftransfar>
<ffileStageOut>

—N

sruilindienina?

) - =
31U 5.2 Flow Chart ansnuzeulurzuunss
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5.2.2. MadsuansuzulusTuuAIEnes

Taruiidanldirtesdis TORQUE Fauflu scheduler inanudanisadamesivy
PBS #a Portable Batch System Faotu inteeitataefiniadnudnmoizumilousy
OpenPBS,PBSpro 44ax1d PBS script (Femuefunadnmuziufiasdudnliszuoaned
wiassnlurzuuadamed Tanmsduuuazmminausednrasailusruuadamediu

-

P
N

Fadansineess PBS script

#PBS -l nodes="wisnlminaus"
#PBS -W “fileStageln”
#PBS -W “fileStageOut’
(fvunlndiAeans A G
fliflartisecld)

nslszanans
mencoder -argument -i nfbunm -0 Indianiye

nuafadu

A - -~ [
1% 5.3 Flow Chart AnmnuzaulussuuAdanes

iesnnluanndinfuiiahduiniiufesdindidadndudiunm  Ravialiinig
dnawaliiiu MPEGA sudu nsszunanafiletasduasiastinisdelndanidesiinanis
fasramnlszanann BelufitiAies  node 2 asuumasiazediidvounadaly
wirsaszaaana  nsdnudneuzIsuTaniaddaelinsd gl GridFTP Taedd

o = al . R | -y ] .
umanqAil As <filestagein> Tellunsdelndidnlifedszuaa uas <filestageout>
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es A ssnanaaiaudanduunieiadivanisiesss (node 2) anulngRgall
stananaezieanuaananiAreszunaradan dougeerruuARaRaiaziiA
pdnuABatuLAn st Rl et a 0 s oanaar il GrdFTP sxldimsdnaenindbneu
nmasaInalneld fileStageln &u::ﬂ'ﬁmmmia:Lﬂ?m%m”mﬁqnwﬁw‘mm‘lﬂﬁ rhosts Tiatilu
anes Home Directory leuldlzaviuauariedldfeyn ntidaundnaantndliton
Bituiuashisnnsodaigluszananald
5.3 mateulusunsiadenulilscasana

unsdisy Shell Script evszanananutazing sh dnyet 2 N uazlig
java 8n 1 INdlat'IWg checkload.java asn1981UAN status ANIWE load.txt T udo
181A" loadave NuwanY d2ulW4 loadbalance.sh YuarWnsaaeudneiadluudil oadave

Yinaniniu uazgainudalva JobDistribute.sh Tuiluasiuldudnitdluntsdesuiouns

AT[ADLUN

A1 loadave=

‘v

L
3 AR
E@iﬁ it Q'Eﬁ?gf :lg
Y ATHATODTUAY
santalaanviely

p

31.]17‘1 5.4 Flow Chart 983lW& checkload java




load2>1load 1 ?

Y

gﬂ‘ﬁ 5.5 Flow Chart 183lW4 loadbalance.sh

9



pseudo code 1291Wa JobDistribute.sh

while [ JobID H@A1fatindn allcom ]
do
WinAN JoblD faz 1;
a [ J H -
Arvus JoblD Wit comJobX Ime X AauwuntiasiaTasndeuldiy
Cd e 4 "
if [vaTesnFuduATelusLIuNgs ]
then
uila s rst Inad
danullfumuands globusrun ;
else
. J .
wilIWd shell Mgg99ng ;
deamlifusauands qsub
fi
A J v J Jy L [ -
wlasumunaaraiedifiduafesnsasniserdanudussudaly ;

done

while [ JoblD HAtfanndin goal ]
do
if [iAsaansuauiwAisdluszuLita |
then
if [AafndeanilifATeq X uay awluietes X Fuaiauda |
then
WfislAn JoblD Faz 1 ;
comiDX = JoblD ;
fi
if [LFa84 X Phuetasdeny 1
then
{alAn JoblD fiaz 1 ;
fi

. d .
wileng rst Bl lunasdaanlug

92
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v o 4
ganulidszananataated X Aauasda globus ;
fi
. A Av l‘ - L 3
if [lAFehfusniwmsaslussuuAdmmnesd ]
then
load = loadbalance.sh ;
. = a
if [ VUALATEINHNELAT load UTEHIANALATA ]
then
comiDX = JoblD ;
. o
uhleld4 Shell Script Hl4geau
dauRauAtfa gsub
fi
fi
d d e d_ s v e
wasumnsaueia iduaTasifasnisazdeuiduansudaly ;

done

s
5.4. NMSNARAVAINEIHITAUDILANWALATU
- & L] A
WwnsnaanalldtinIndlafiiAs fauns 158.3 MB Sailaanuendstann 5 wiviun
nudailulnddanqld 6 Wdudainmsdszunsnauanndiaiunssasaudasnudasialy
44
NAreeA sz
» & o
5.4.1, AAMMIn1INadaL
o Y. 4 -
n1snageuwennalatululasauiiniuGasreawras lunmsdssananaTaeszuunes
- T« A [} . - L1
wazagawmafina i i luntalszananadiuatnlsdlenFuudsuiunisdssunananuil
ae 4 o
UndluAFauntn
5.4.2, ANMNLIAARNTBINTNARDY
d P I R s v i
Wasandaditaduduianaiuan lnanimmaaadliad JMINITAIAITDUATRIN
g . A e y X
azirTaalilianisiinutatienniirdudugnldiinoodeerisuionimaass  iReAMuAIH
v al
sasfayanazlsainnimanas
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5.5. HANISNARAUUINNALATY

ANNITNARBUNITNNILTBIUAANBLATY

ANsNuasnI INid Y Aail

uamsnagalfinuaauagluuuees

file / minute Run on Grid System without MDS & Ganglia
Round 1 Round 2 Round 3 Average
6 file 223 2.06 2.15 2.14
12 file 3.39 3.62 3.39 3.43
18 file 5.54 6.24 4.54 5.44
24 file 7.03 7.16 7.11 7.10
30 file 8.58 9.08 9.04 9.03
60 file 17.59 18.13 18.05 18.05
96 file 28.18 28.26 27.58 28.14

=l J o [ f
A58 5.1 nansnasealiennaruuurzuy Grid teelild MDS waz Ganglia

file f minute Run on Grid System with MDS & Ganglia
Round 1 Round 2 Round 3 Average
6 fite 3.10 2.51 3.18 3.06
12 fite 3.17 325 an 3.7
18 file 5.57 5.48 5.50 5.51
24 file 9.34 9.25 9.44 9.34
30 file 11.48 11.43 11.35 11.42
60 file 21.32 19.56 20.21 20.36
96 file 34.36 33.24 32.41 33.33

- d o . .
AT 5.2 wan1svmafauieituuussuL Grid Inald MDS waz Ganglia
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file / minute Run on Single Machine
Round 1 Round 2 Round 3 Average
6 file 310 315 3.08 a1
12 file 6.08 6.01 5.59 6.02
18 file 9.13 9.05 9.17 9.11
24 file 12.25 12.08 12.18 1217
30 file 15.20 15.11 15.23 15.18
60 file 30.18 30.22 30.43 30.27
96 file 48.53 48.35 48.43 48.43
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6.1. ywraannaslgszuLlfjiisinag Linux Fedora Core 4 U VMware

A -y -
Hoywiiisannaslseunijliznas

13 o e IJ ‘I: - [
eymarnanuliadursesszuunjidinms lasfiunsafensiulisunsuay i

explorer 1948 NFaAN lilamausinauu desktop wialy waslsianineald

"

, e oA
14 Folder sinqld wananaFamfmirselu

" . ol ) d ga ¥ sy
ﬂ’J’]ﬂNtﬁﬂﬂT‘ﬂﬂ‘n‘:UUﬂguEm’li"ilnﬂf_l’lwmnﬂa Uqﬂﬂ?dﬂqnl?qﬁﬂtﬂ?ﬂQQQH

y A * L ]
A1&4 Suspend weszuna Resume el Usngdrezuulfimnng
wlidannsadald

] © | '
fymraannis  shutdown  1AT89  TAEMINYINTT  shutdown  LATEY A7

. 1 AJ ’.: 1 f’ 1 . . ) ]
Environment s MaameAazgnaumnlyl fessiadluinnaianitlaAzes

wuanangudiledogun

win Suspend wdoliamnrnidlawiedld AAerResioni backup teuuld
aaaaal wantzutliansaldnagld azlfing backup a4l

mndflufiasdes shutdown tAdes  Whinnsiudinder 11 unnssdann
Enviconment lulidlatnduilrion  nandlatdsanlmiazidlidamas

[l >
Rurarduaslmiviavue

6.2. foyw13NN9\4d Globus Toolkit 4.0.1
6.2.1. GRAM (Grid Resource Allocation Manager)

Uryundanailafinudleld GRAM

- flgmainaauliiaiasteinisdwudanAids  globus-run Hadnas L

L W
GridfFTP sndelaeguiiiuaneaniduvatadszum Wy uepfetaia

. . P v
filestage in error %38 Unsubmitted Job illaldeausinriy PBS



98

L
-~

toywianueenlunisidrasszuudauntsldon  usrrnzldanuiasan
fureuirndudfeuiasasidunden

© - . 4 o = o 1 a
0L MBNANR container fatal error Aaiflutlywrminiinlildanunsonia

Nt start container uazldgruasnFunld service 989 GRAM 14

WAL L

toywn fitestagein error axilanwnuaielsznas é’um"umnmmmqmﬂunnﬂ?\:
d'\é‘ﬁ’ﬁ'\mﬁuﬁﬁé’q grid-proxy-init G‘ﬂﬁ%ﬂﬂuﬁomn&uﬁ'\ﬂmmﬂ’qmmjlﬁﬁ'\
NIFUEANIIVINUTBIADWINUINET LfammAageunn A TITuReuIeY
postgres  database  andnalsinnanuanliGuuiey antianstuns
N4 gridftp server i3 nnsuntsieTesAe LML R nATui
Tngasildumaunis test filestagein Tndusuiilivnanddnandazannse
Wenild ludauseaigun Unsubmitted job tuilrandudalunisudiigun
TrngautiAnamily bug 184 globus toolkit TuasraaniriurinatTeday
Globus toolkit uazdautes PBS tuliarsmdadiavimuduneuseanisudf

L Y
L

a19azn 1 lile Al newdadguiAisiinisdiradld vMware 13nau

A - :'r 4 - : =l - [ 7 [ :" :’/ i W L

WesanssuumsinsaiATasiaduil A uazideadudau falu nasdeAAaann
ir o 1 5 ] =5 1 =l : ]

Winuldnndunauneuizamnoldands assandunrrauaauuniseiadd

L ]
oywntee fatal error Yudthifinnutlauanandrsadidliney Wiasan
] o [ 1 :‘f - : + “" 1)
Ty l¥szuuynae 4 ldlaivianns fifintuanasiasaluaifusias

:’,Uﬁﬂ.ﬁ'iﬁn’li‘ Linux

6.2.2. MDS (Monitoring and Discovery Service)

oy - -J | 13
fywidanatinimudield MDS

31uulAd configuration H4mausanfinlieansanisdfunsneaziBunsieg
Waarlunis query dFayaunu daalinainauluszuusandraslisos

W4 configuration vamumfhuanans XML e Attribute nanuane
winlininig sync clock (MNAaLAUAINATY) sxdanaliinanng query Tild
#Faald user Aldin Certificate Wunas query iﬂqﬂtﬁﬂ&u

Wefuiitdiu (globus toolkit 4.0.1) Funefffeanlmivn lidumdays,

LY ] L] 1 o ol l‘vﬂj ] : L1
fatwlsaeudenn uas muw'mm:uchﬁ'muuﬂu

Ltu'J'n'Nmi‘LLrﬂﬂlﬂrum MDS (Monitoring and Discovering System)

» o N
- fedlianasiBnaseursulumsAnuanasuntiadiig configuration
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6.2.3. GridFTP
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Lifinsdalndidrssana wazifannuduauldifiossnn llarunso debug 1ddnindaula
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6.3, TaymranmsldiasasianinAinlulasasu
6.3.1. Ganglia

o ad
Toymridamatiainuilleld Ganglia (Information Provider)

sll =& J o [ [ [ 4
WuwFealen I lunisvineuiuadanes
- a o o« o P . o
Ny luntsissiaitlasanniinsdaduaraatiaua library auq
Hidenmunlunslgfaniuszndne MDS use Ganglia TaidAe tefu 184 tool

qupiaerasfuiuls

wuanwnauitatleyun Gangtia

d o4 a ¥ . "] 4 - .
\PTRINAL AR Ganglia NniATaYAIsAzeyluAdaInad
.} uil = . d! LTI T 3 o ::o
WFNIRTENNAUA library Bulimianriauntsfinm
1 N a &l 1 » . o o
Anw1dn Ganglia afMulanarnsaldsaniy globus toolkit N x4

TAsauls

6.3.2. TORQUE-2.0.0p7
foywidanailainudleld TORQUE

L L8 w

N uaAF Ui A Ia9anuranuly PBS q:wuﬂruwn.ﬁﬂl-i' filestagein 114
nsde@TapidlUAteduiaiinslszanans lasanndindgmn
naguautlaeadulunisdeaan mbilianunsnda s ldindauns 1y
filestagein 6714 RSL 'lui‘:uun‘éﬁ‘.’lnﬁm?ﬁﬂ certificate W% grid-proxy-init W7

Path lunsld filestagein Wudlanuduteunasduaududnafunis ey RSL
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wenansdnemih web-site
[1] Globus toolkit,
www.globus.org
[2] Globus Consortium
www.globusconsortiums.org
[3] IBM — Monitor and discover grid service
hitp:/iwww-128.ibm.com/developerworks/grid/library/gr-gtdmds/?ca=dnt-637
[4] Cluster resources
http./Mmww.clusterresources.com/wiki/doku.php ?id=torque:torque_wiki
[5] Codecs and container
http://en.wikipedia.org/wiki/Codecs
hitp://en.wikipedia.orgiwiki/Container_format_%28digital%29
[6] Digital video formats
http:/iwww. shailowsky.com/inux/videoformats.htmi
[7]1 Shell script
www . exzilla.net/docs/unix/unixshell. pdf
[8] Ganglia installation
http://research.gc.cuny.edu/index. php/Ganglia_installation_and_configuration
[9] MDS WS GRAM configuration
https://viewcvs.globus.orgftoolkit/docs/4.0/admin/docbook/ch 11 himi#s-wsgram-
Interface_Config_Frag-autoregistration
[10] Ganglia toolkit
http:/Awww.msg.ucsf.edu/local/ganglia/ganglia_docsfindex.html
[11] Globus toolkit
https:/fwww-
unix.globus.org/toolkit/docs/development/4.1.0/info/index/developer/index.htmi
[12] XML
http://internet.se-ed.com/content/INS0/INBO_51.asp
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fum'aun'l‘im Linux Fedora Core 4

ulasseniiasinmsng Linux W VMware wie Virtual Machine 3ed1aaeszuu
UATRmMsAunAuled tnglnd 1SO Aifmanns 4 foil

- FC4-i386-disc1.iso 06-Jun-2005 22:54 635M

- FC4-i386-disc2.iso 06-Jun-2005 22:55 638M

- FC4-i386-disc3.iso 06-Jun-2005 22:56 638M

- FC4-i386-disc4.iso 06-Jun-2005 22:57 630M

delalWd 150 dusnadluififefoes vMware udsinailadngszuuandng
MeaseUuUIRNAT Linux Tatazfasdenndanatyii

Language: English {default)

Keyboard: US English (default)

Installation Type: Server

Disk Partitioning: Remove all partitions

Boot loader: GRUB (default): no boot loader password

Automatically partition under the default partition parameters

winiuinsfeAn IP uaz DNS foil

Test1

IP: 161.246.6.112

Netmask: 255.255.255.0
Hostname: test1.kmitl.ac.th
Gateway: 161.246.6.254
Primary DNS: 161.246.4.3
Secondary DNS: 161.246.52.21

Test2

IP: 161.246.6.113
Netmask: 255.255.255.0
Hostname: test2.kmitl.ac.th

Gateway: 161.246.6.254



Primary DNS: 161.246.4.3
Secondary DNS: 161.246.52.21

IP: 161.246.6.114

Netmask: 255.255.255.0
Hostname: test3.kmitl.ac.th
Gateway: 161.246.6.254
Primary DNS: 161.246.4.3
Secondary DNS: 161.246.52.21

Firewall: No firewall - Disable SELinux
flalaan Time Zone (1w Asia/Bangkok

Root password: gridcomputing (Aal@anunin)

Packages to select:
Xwindows

Gnome

Applications:

Editors

Graphical Internel

Text based internet
Server:

Server configuration tools
Web server

Windows File Server
Postgres SQL Database
Development:
Development tools

Java Development



System:
Admin tools
System tools

Printing Support

L :" 1 a 1 3 -. L - :" IR o) L A
wiaanfIAaTauAasTILATFI NsRafs L Ll IR W nsulRe
d -y :’/ 1 [~} >
THalUGetqaunisiindadnaiadu
l‘:ﬂ L3 v 1: v - l:
ANuinN3a3e account 1896 1§ laalulasauiiazaing 3 account Asll
d d o d
Account: nodeA TaifluglinegiAze testt
o o id A
Account: nodeB TuflugldnetiiaTes test2

o vl o d
Account: nodeC FailugldnatiiaTes test3
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1SO

. v d 2 y
uuztn19ia¥19va 3 account UUETEINA 3 1ATEY AR testl test2 testd nisAaald

i L cd o e
Tudwras  GrdFTP  Jufluisiegrasiidignddhihlssmanauanilunegreiadnin

aamindeMesndndunTiAteei Gunliuenmaedu duseuiidanindaluifu
- vnsun e IWa Jetc/group Toifndauselyil
globus:x:501:
~4énda useradd LR account ‘globus’
[root@test1]# /usr/sbinfuseradd -c "Globus User" -g 501 -m -u 501 globus
- Y4A&s useradd WaRa account 1895 14usiay node aall (inan)
[root@testX}# /ust/sbin/useradd -¢ "nodeX User” -g 100 -m -u 101 nodeX
F?d password 'l‘.t”lf_l'l‘fﬁ'\ﬁ"s:
passwd globus

passwd nodeX

L

ar =l
MY
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TUABUNITRISTULNT ALLL 3 LATAY
%Qﬁﬁﬂﬁﬁﬂﬂﬁdﬂ’]?ﬁﬂéﬁ:nﬂﬂﬁ‘lﬁlﬂﬂi‘ Linux fwusn A msRaReuazimn
PostgreSQL Relational Database dieldl GridFTP waznnsdunisinauatrsumanef
gnarsra TaunseAntifeaiane 3 wteslusyuy
susndemudunen faseluil
- [root@testX ~]# rom -qajgrep postgres
HeGWERLE
postgresq!-8.0.3-1
postgresql-server-8.0.3-1
postgresql-libs-8.0.3-1
- [root@testX ~1# grep postgres fetc/passwd
nadNETLE
postgres:x:26.26:PostgreSQL Server:ivar/lib/pgsql./bin/bash
- [root@testX ~1# fsbin/chkconfig --list | grep postgres
NRGWETIL
postgresqt 0:off 1:off 2:0ff 3:0ff 4:0ff 5:0ff 6:0ff
- [root@testX ~]# mkdir -p fopt/pgsql/data
- [root@testX ~]# chown -R postgres /opt/pgsq!
- [root@testX ~]# chgrp -R postgres /opt/pgsql
anshalaeadu user ‘postgres’ Frsifnda
- [root@testX ~]# su — postgres
yamsGuduszuugutaya
- -bash-3.00% /fusr/bin/initdb -D /opt/pgsql/data

udnimsEuniminautesguiays

1
v

- fusr/bin/postmaster -i -D /opt/pgsqgl/data > /opt/pgsglllogfite 2>81 & (A7 qf‘:lﬂfaq
nﬁ’umﬁ’mnﬂﬁy*qﬁﬁﬂmﬂ?{amﬁmﬂm'mﬂ)

- ps auwwwwx|grep post (a"'uLﬁﬂ M$I9481 process)

uﬁqmn[;Tqﬁﬂjm'i'auuﬂLﬂ?ﬁué’qEi'a'l.ﬂﬁ'l’mﬁﬁmmﬂumsﬁﬁri"l"q Java SuiinAiRARaN
whenfusassunlfimnag Taslulassawldiinisaindivan jdk-1_5_0_08-linux-i586.bin
uﬂ-ﬁ’ﬂu'tﬂf_irﬁ"ﬂﬂﬁ website http:/fjava.sun.com/j2se/1.5.0/download.jsp Tﬂﬂﬁ'}ﬁtﬁﬁm

3 drr ar -:‘
NINIURABY AU
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- [root@testX ~1# which java

NAAWS: /usr/binfjava

- [root@testX ~J# Is -alh /usr/bin/java

NAANT: Inwxrwxrwx 1 root root 22 Oct 7 16:06 /ust/binfjava ->
fetcfalternatives/java

- [root@testX ~)# Is -alh /etc/alternatives/java

LRAND: Irwxrwxrwx 1 root root 35 Oct 7 16:06 fetc/alternatives/java ->
{usrflib/jvm/jre-1.4.2-gci/bin/java

- [root@testX ~]# rpm -gf fusrilib/ivmijre-1.4.2-gcj/bin/java

NAANT: java-1.4.2-gcj-compat-1.4.2.0-40jpp_31rh.FC4.,2

- [root@testX ~]# yum remove java-1.4.2-gcj-compat-1.4.2.0-40jpp_31rh

- [root@testX ~]# Is -1 jdk-1_5_0_08-linux-i586.bin

HAANS: -rw-r--r- 1 root root 48974825 Feb 20 11:13 jdk-1_5_0_08-linux-i586.bin

- [root@testX ~J# mdSsum jdk-1_5_0_08-linux-i586.bin

NAANS: 3cdad4a383b93680f0216f06198c2227 jdk-1_5_0_08-linux-i586.bin

- [root@testX ~]# my jdk-1_5_0_08-linux-i586.bin /opt/

- [root@testX ~J# cd fopt/

- [root@testX opt]# chmod 755 jdk-1_5_0_08-linux-i586.bin

- [root@testX optl# ./jdk-1_5_0_08-linux-i586.bin

AFINBBUNAINITAIRIIN NN

- [root@testX optl# Is - Jopt/jdk1.5.0_08/

- [root@testX optl# /opt/jdk1.5.0_08/bin/java —version

- [root@testX opt]# /opt/jdk1.5.0_08/binfjavac —version

ynTReAN path fazEanida

- [root@testX ~1# export JAVA_HOME=/opt/jdk1.5.0_08

- [root@testX ~# export PATH=3JAVA_HOME/bin:$PATH

- [root@testX ~1# which java

fopt/jdk1.5.0_08/bin/java

- [root@testX ~J# which javac

Joptjdk1.5.0_08/binjavac
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Fumaudnliamimainge Ant Tnafuandamudusan il
- [root@testX ~J# wget http://apache.mirrormax.net/ant/binaries/apache-ant-
1.6.5-bin.tar.bz2
- [root@testX optl# Is -l apache-ant-1.6.5-bin.tar.bz2
-rw-r--r-- 1 root root 6743024 Jun 2 2005 apache-ant-1.6.5-bin.tar.bz2
- [root@testX opt]# md5sum apache-ant-1,6.5-bin.tar.bz2
26031ee1a2fd248ad0cc2e7f17c44c39 apache-ant-1.6.5-bin.tar.bz2
- [root@testX ~]# mv apache-ant-1.6.5-bin.tar.bz2 jopt/
- [root@testX ~1# cd /opt/
- [root@testX opt]# tar -jxf apache-ant-1.6.5-bin.tar.bz2
wissninAndaadauds Minskean path wazamageunnsidam
- [root@testX opt]# export ANT_HOME=/opt/apache-ant-1.6.5
- [root@testX optl# export PATH=$ANT_HOME/bin:$PATH
- [root@testX opt]# which ant
foptapache-ant-1.6.5/bin/ant
- [root@testX opt]# ant —version
Sumsudaliazflunisiag globus toolkit La=nN1tM1 CA Tudqusadaanulaansi
lnudumautiacie tes? i CA  madueRiiAtasduiimeansadamaninag sign
certificate 1 daureanisiinde globus toolkit ﬁ’uﬁmﬁwnm%q'luixuu Tatfifuney
Famela i
- [root@testX ~J# mkdir -p /opt/globus-4.0.1
- [root@testX ~]# chown globus.globus fopt/giobus-4.0. 1
- [root@testX ~1# Is -alh fopt | grep globus
drwxr-xr-x 2 globus globus 4.0K Feb 20 12:05 globus-4.0.1
- [root@testX optl# su - globus
- [globus@testX ~]% cd
- ([globus@testX ~]1$ wget hitp://www.globus.org/ftppub/gtd/4.0/4.0.1/installiers/
src/gt4.0.1-all-source-installer.tar.bz?
- [globus@testX ~1% Is -l gt4.0.1-all-source-installer.tar.bz2
-'w-tw-fr-~ 1 globus gilobus 88609887 Aug 5 2005 gt4.0.1-ali-source-

installer.tar.bz?2
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- {globus@testX ~1$ mdSsum gt4.0. 1-ali-source-installer.tar.bz2
398076812364f53d694194320836b8ad gt4.0.1-all-source-installer.tar.bz2
- [globus@testX ~1$ tar -jxf gt4.0.1-all-source-installer.tar.bz2
- [globus@testX ~]$ export JAVA_HOME=/opV/jdk1.5.0_08
- [globus@testX ~1$ export PATH=8JAVA_HOME/bin:$PATH
- {[globus@testX ~]$ which java
/opl/jdk1.5.0_06/bin/java
- [globus@testX ~]$ which javac
joptjdk1.5.0_06/bin/javac
- [Qlobus@testx ~]$ export ANT_HOME=/opt/apache-ant-1.6.5
- [globus@testX ~1$ export PATH=$ANT_HOME/bin:$PATH
- [globus@testX ~1$ which ant
fopt/apache-ant-1.6.5/bin/ant
- [globus@testX ~1$ cd gt4.0.1-all-source-installer
- [globus@testX gt4.0.1-all-source-installer]$ export
GLOBUS_LOCATION=/opt/globus-4.0.1
- [globus@testX gt4.0.1-all-source-installer]$ ./configure --
prefix=$GLOBUS_LOCATION --disable-rls
checking build system type... i686-pc-linux-gnu
checking for javac... /opt/jdk1.5.0_08/bin/javac
checking for ant... /opt/apache-ant-1.6.5/bin/ant
configure: creating ./config.status
config.status: creating Makefile
- [globus@testX gt4.0.1-all-source-installer}$ make
- [globus@testX gt4.0.1-all-source-installer]$ make install
- [globus@testX ~1$ source Jopt/giobus-4.0.1/etc/globus-user-env.sh
- wget http:/Awww-unix.globus.org/ftppub/gt4/4.0/4.0.1/updates/
sre/globus_simple_ca-0.15.tar.gz
- wget http:/imww-unix.globus.org/ftppub/gtd/4.0/4.0. 1/updates/
src/globus_simple_ca_setup-0.27 tar.gz

- [globus@testX ~1$ gpt-build -update ./globus_simple_ca-0.15.tar.gz
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- [globus@testX ~1$ gpt-build -update ./globus_simple_ca_setup-0.27 tar.gz
susaulunisvia simpleCA
- export GLOBUS_LOCATION=/opVglobus-4.0.1
- source $GLOBUS_LOCATION/etc/globus-user-env.sh
- [globus@test2 gt4.0.1-all-source-installer)$
$GLOBUS_LOCATION/setup/globus/setup-simple-ca
WARNING: GPT_LOCATION not set, assuming:
GPT_LOCATION=/opt/globus-4.0.1
CertificateAuthoritySetup
This script will setup a Certificate Authority for signing Globus users certificates. It will
also generate a simple CA package that can be distributed to the users of the CA.
The CA infarmation about the certificates it distributes will be kept in:
/home/globus/.globus/simpleCA/
The unigue subject name for this CA is:
cn=Globus Simple CA, cu=simpleCA-nodeb.ps.univa.com, ou=GlobusTest, 0=Grid
Do you want to keep this as the CA subject {y/n) [y]:
n
Enter a unique subject name for this CA:
cn=<MyQrganization>,cu=ConsortiumTutorial,ou=GlobusTest,0=Grid
Replace <MyOrganization> with the name of your arganization.
Enter the email of the CA (this is the email where certificate requests will be sent to be
signed by the CA):
<MyEmailAddress>
Replace <MyEmailAddress> with your e-mail address, or simply a dummy e-mail
address as this is not important.
The CA certificate has an expiration date. Keep in mind that once the CA certificate has
expired, all the certificates signed by that CA become invalid. A CA should regenerate
the CA certificate and start re-issuing ca-setup packages before the actual CA
certificate expires. This can be done by re-running this setup script. Enter the number of
DAYS the CA certificate should last befere it expires.
[default: 5 years {1825 days}I:
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Hit Return to accept defauit.

Enter PEM pass phrase:<MyPEMpassPhrase>

Verifying - Enter FEM pass phrase:<MyPEMpassPhrase>

Replace <MyPEMpassPhrase> with your choice of PEM pass phrase, the pass phrase
“GlobusTutorial” (whithout the quotes) was used in the compilation of this tutorial.
creating CA config package...done.

A self-signed certificate has been generated

for the Certificate Authority with the subject;
/0=Grid/OU=GlobusTest/OU=ConsortiumTutorial/CN=<MyOrganization>

If this is invalid, rerun this script

fopt/globus-4.0.1/setup/globusisetup-simple-ca

and enter the appropriate fields.

The private key of the CA is stored in
/home/globus/.globus/simpleCA/private/cakey.pem

The public CA certificate is stored in fhome/glcbus/.globus/simpleCA//cacert.pem
The distribution package built for this CA is stored in
/home/globus/.globus/simpleCA//globus_simple_ca_768c46a5_setup-0.19.tar.gz
This file must be distributed to any host wishing to request

certificates from this CA.

CA setup complete.

The following commands will now be run to setup the security

configuration files for this CA:

$GLOBUS_LOCATION/sbin/gpt-build
/home/globus/.globus/simpleCA//globus_simple_ca_768c46a5_setup-0.19.tar.gz
SGLOBUS_LOCATION/sbin/gpt-postinstall

setup-ssi-utils: Configuring ssi-utils package
Running setup-ssl-utiis-sh-scripts...
Note: To complete setup of the GSI software you need to run the following script as root

{o configure your security configuration directory:
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fopt/globus-4.0.1/setup/globus_simple_ca_f1f2d5e6_setup/setup-gsi
For further information on using the setup-gsi script, use the -help option. The -default
option sets this security configuration to be the default, and -nonroot can be used on
systems where root access is not available.
setup-ssl-utits: Compilete
- [globus@testX ~]$ /opt/globus-
4.0.1/setup/globus_simple_ca_f1f2d5e6_setup/setup-gsi -default -nonroot
setup-gsi: Configuring GSI security
Making trusted certs directory: /opt/globus-4.0.1/share/certificates/
mkdir fopt/globus-4.0.1/sharefcertificates/
installing /opt/globus-4.0. 1/sharefcertificates/grid-security.conf.f1f2d5e6...
Running grid-security-config...
Installing Globus CA certificate into trusted CA certificate directory...
Installing Globus CA signing policy into trusted CA certificate directory...

setup-gsi: Complete

N1591 host certificate UULATAY test2
- [root@test2 optl# export GLOBUS_LOCATION=/opt/globus-4.0.1
- [root@tesi2 opt)}# source /opt/globus-4.0. 1/etc/globus-user-env.sh
- [root@test2 opt)# grid-cert-request -host test2.kmiti.ac.th -dir
$GLOBUS_LOCATION/etc
- {root@test? opt)# Is -alh $GLOBUS_LOCATION/etc/hosteert_request.pem
-rw-r--r-- 1 root root 1.3K Feb 22 10:39 fopt/globus-
4.0.1/etc/hosteert_request.pem
- [root@test? opt}# Is -ath $GLOBUS_LOCATION/etc/hostkey.pem
“f-mmmemmn 1 root root BB7 Feb 22 10:39 /opt/globus-4.0.1/etc/hostkey.pem
- [root@test2 opt)# su - globus
- [globus@test2 ~1$ export GLOBUS_LOCATION=/opt/globus-4.0.1
- [globus@test2 ~]$ source $GLOBUS_LOCATION/etc/globus-user-env.sh



116

- [globus@test2 ~]$ grid-ca-sign -in

SGLOBUS_LOCATION/etc/hostcert_request.pem -out

$GLOBUS_LOCATION/etc/hostcert.pem

8N hosteert. pem tsngagudaldfedndamudaniadan -t Tadums Force

- [globus@test2 ~1$ Is -alh $GLOBUS_L.OCATION/etc/hosteert.pem
-rw-rw-r-- 1 globus globus 2.5K Feb 22 10:45 /opt/globus-

4.0.1/etc/ .hostcert.pem

- [globus@test2 ~]$ Is -alh /nome/globus/.globus/simpleCA/newcerts/01.pem
-rw-rw-r-- 1 globus globus 2.5K Feb 22 10:45
/home/globus/.globus/simpleCA/newcerts/01.pem

- [root@test2 opt]# chown root.root /opt/globus-4.0.1/etc/hostcert.pem

- [root@test2 opt]# chmod 644 /opt/globus-4.0.1/etc/hostcert.pem

- [root@test2 opt]# Is -alh /opt/giobus-4.0.1/etc/host*.pem
-rw-r--r-- 1 root root 2.5K Feb 22 10:45 /opt/globus-4.0.1/etc/hostcert.pem
“[mmmmemn 1 root root 887 Feb 22 10:39 /opt/globus-4.0.1/etc/hostkey.pem

- [root@test2 opt)# ¢p /opt/globus-4.0.1/etc/hostcert.pem /opt/globus-
4.0.1/etc/containercert.pem

- [root@test2 opt]# chown globus.globus /opt/globus-4.0.1/etc/containercert.pem

- [root@test2 opt]# Is -alh /opt/globus-4.0.1/etc/containercert.pem
-tw-r--r-- 1 globus globus 2.5K Feb 22 10:57 /opt/globus-
4.0.1/etc/containercert.pem

- [root@test2 opt}# cp /opt/globus-4.0.1/etc/hostkey.pem Jopt/iglobus-
4.0.1/etc/containerkey.pem

- [root@test2 optl# chown globus.globus /opt/globus-
4.0.1/etc/containerkey.pem

- [root@test2 opt]# Is -ath /opt/globus-4.0.1/etc/containerkey.pem
-[-mmmmm- 1 globus globus 887 Feb 22 10.58 /opt/globus-
4.0.1/etc/containerkey.pem

wintsullalng

$GLOBUS_LOCATION/etc/globus_wsrf_core/global_security_descriptor.xml

d aye -
TnendialiAnds cat azlapluvuasnundu fall
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- [giobus@test2 opt)$ cat fopt/globus-
4.0.1/etc/globus_wsrf_core/global_security_descriptor.xml
<?xml version="1.0" encoding="UTF-8"?>
<securityConfig xmins="http:/Awww.globus.org">
<credential>
<key-file value="fopt/globus-4.0.1/etc/containerkey. pem'/>
<cert-file value="lopVglobus-4.0.1/etc/icontainercert.pem"/>
</credential>
<gridmap value="/opt/globus-4.0.1/etc/grid-mapfile"/>
</securityConfig>
- [globus@test2 ~]$ touch $GLOBUS_LOCATION/etc/grid-mapfile (&F1an3audn
IW#)
- [root@test2 opt]# ps auwwwwx|grep postmaster
postgres 26088 0.0 0.3 19476 3172 pts/0 S Feb20 0:00 /fusr/bin/postmaster -0
fopt/pgsql/data -0 -i
- [root@test2 opt)# su — postgres
- -bash-3.00% createuser -A -d -P globus
Enter password for new user:
Enter it again:
CREATE USER
nnaufileWe /optpgsqlidatarpg_hba.conf Inendnuzsimsielfacly
host rftDatabase "globus" "161.246.6.113" 255.255.255.0 md5 (14 IP mﬂ\nﬂ?l‘ﬂdﬁ
fdwntsfesezun)
amiuldAnds ps —aux WA process id 984 /usr/bin/postmaster -i -0
foptipgsql/data Ui FuANEY
-bash-3.008 kill -SIGTERM "process id"
-bash-3.00% /usr/bin/postmaster -i -D /opt/pgsql/data > /optpgsqgl/logfile 2>&1 &
[root@test? ~]# su - globus
[globus@test? ~]$ export GLOBUS_LOCATION=/opt/globus-4.0.1
[globus@test? ~]$ source $GLOBUS_LOCATION/etc/globus-user-env.sh
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- {[giobus@test?2 ~1$ createdb ritDatabase
CREATE DATABASE
- [globus@test2 ~1% psql -d rftDatabase -f
$GLOBUS_LOCATION/share/globus_wsri_rit/rfi_schema.sq!

HAANA:
psql./opt/giobus-4.0.1/share/globus_wsrf_rfi/rft_schema.sql:6: NOTICE: CREATE TABLE
{ PRIMARY KEY will create implicit index "requestid_pkey" for table "requestid”
CREATE TABLE
psql:/opt/globus-4.0.1/share/globus_wsr_rft/rfi_schema.sgl:11:  NOTICE:  CREATE
TABLE / PRIMARY KEY will create implicit index "transferid_pkey" far table "transferid”
CREATE TABLE
psal:/opt/globus-4.0.1/share/globus_wsrf_rft/rft_schema.sgl:30: NOTICE: CREATE
TABLE / PRIMARY KEY will create implicit index "request_pkey" for table "request"
CREATE TABLE
psql:.fopt/globus-4.0.1/share/globus_wsif_rft/rft_schema.sqgt:65: NOTICE: CREATE
TABLE / PRIMARY KEY will create implicit index "transfer_pkey" for table "transfer"
CREATE TABLE
CREATE TABLE
CREATE TABLE
CREATE INDEX

whitelld  $GLOBUS_LOCATION/ete/globus_wsrf_rftjndi-configxmi  Tanufte

|

[ v 1]
password AN “foo” 1flu password 184 globus user RAAN Postgres database ¥miuf

=

user root Wi talWe /etc/sudoers TaansinLssia Aasaluil
globus ALL=(nodeA} NOPASSWD: /opt/globus-4.0.1/libexec/globus-gridmap-and-
execute -g /opt/globus-4.0.1/etc/grid-mapfile  Jopt/globus-4.0.1/libexec/glabus-job-

manager-script.pl *

globus ALL=(nodeA} NOPASSWD: /opt/globus-4.0.1/libexec/globus-gridmap-and-
execute -g /fopt/globus-4.0.1/etc/grid-mapfile /opt/globus-4.0.1/libexec/globus-gram-

focal-proxy-tool *
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giobus ALL={nodeB) NOPASSWD: /optglobus-4.0.1/libexec/globus-gridmap-and-
execute -g /opt/globus-4.0.1/etc/grid-mapfile  /opt/globus-4.0.1/libexec/globus-job-

manager-script.pl *

globus ALL=(nodeB} NOPASSWD: /opt/globus-4.0.1/libexec/globus-gridmap-and-
execute -g /opt/globus-4.0.1/etc/grid-mapfile  /opt/globus-4.0.1/libexec/globus-gram-

local-proxy-toot *

globus ALL=(nodeC} NOPASSWD: /opY¥/globus-4.0.1/libexec/globus-gridmap-and-
execute -g /opt/giobus-4.0.1/etc/grid-mapfile  fopt/globus-4.0.1/libexeci/globus-job-

manager-script.pl *

globus ALL=(nodeC) NOPASSWD: /opt/globus-4.0.1/libexec/globus-gridmap-and-
execute -g /opt/globus-4.0.1/etc/grid-mapfile /opt/giobus-4.0.1/libexec/globus-gram-
local-proxy-tool *
ﬁ’m’]‘i‘ﬁ:uﬂ’]i‘ﬁ’m’m‘ﬂ‘mﬂ‘f]um‘u.l.‘u.ﬂi'"

- [globus@nodeB ~]3$ export JAVA_HOME=/opt/jdk1.5.0_08

- [globus@nodeB ~]$ export PATH=3JAVA_HOME/bin:$PATH

- [globus@nodeB ~]1$ which java

fopt/jdk1.5.0_06/bin/java

- [globus@nodeB ~]$ export GLOBUS_OPTIONS=-Xmx512M

- [globus@nodeB ~]$ $GLOBUS_LOCATION/bin/globus-start-container
HAANS:
Starting SOAP server at: hitps://192.168.31.40:8443/wsrf/services/
With the following services:
[1]: hitps://192.168.31.40:8443/wsri/services/TriggerFactoryService
[2]: https://192.168.31.40:8443/wsrf/services/DelegationTestService
[3]: https://192.168.31.40:8443/Awsr/services/SecureCounterService
[4]): https://192.168.31.40:8443/wsrf/services/IndexServiceEntry
[5]: https://192.168.31.40:8443/wsrf/services/DelegationService
[6]: https://192.168.31.40:8443/wsrf/services/InMemoryServiceGroupFactory



[7]: https:/1192.168.31.40.8443/wsrf/services/mds/itest/execsource/lndexService
[8]: https://192.168.31.40:8443/wsrf/services/mds/test/subsource/IndexService

[9]: https://192.168.31.40:8443/wsrf/services/SubscriptionManagerService

[10]: https://192.168.31.40:8443/wsrf/services/TestServiceWrongWSDL

[11]: https://192.168.31.40:8443/wsrf/services/SampleAuthzService

[12]: https://192.168.31.40:8443/wsrf/services/WidgetNotificationService

[13]: https://192.168.31.40:8443/wsrf/services/AdminService

[14]: hitps://192.168.31.40:8443/wsri/services/DefaultindexServiceEntry

[15]: https://192.168.31.40:8443/wsrf/services/CounterService

[16]: https://192.168.31.40:8443/wsrf/services/TestService

i 7]:' https://192.168.31.40:8443/wsri/services/InMemoryServiceGroup

[18]: https://192.168.31.40:8443/wsrf/services/SecurityTestService

[19]: https://192.168.31.40:8443/wsrf/services/ContainerRegistryEntryService

[20]; https://192.168.31.40:8443wsrffservices/NotificationConsumerF actoryService
[21]: https://1192.168.31.40:8443/wsri/services/TestServiceRequest

[22]: https://192.168.31.40:8443/wsrf/services/IndexFactoryService

[23]: https://192.168.31.40:8443/wsrf/services/ReliableFile TransferService

[24]: https://192.168.31.40:8443/wsrf/services/mds/test/subsource/lndexServicekntry
[25]: https://192.168.31.40:8443/wsrf/services/Version

[26]: hitps://192.168.31.40:8443/wsri/services/NotificationConsumerService

[27]: https://192.168.31.40:8443/wsrf/services/IndexService

[28]: https://192.168.31.40:8443/wsrf/services/MNotificationTestService

[29]: https:/192.168.31.40:8443/wsrf/services/ReliableFileTransferFactoryService
[30]: https://192.168.31.40:8443/wsrf/services/DefaultTriggerServiceEntry

[31]); https://192.168.31.40:8443/wsrf/services/TriggerServiceEntry

[32]: https://192.168.31.40:8443/wsrf/services/PersistenceTestSubscriptionManager

120

{33]: https://192.168.31.40:8443/wsrf/services/mds/test/execsource/indexServiceEntry '

[34]: https://192.168.31.40:8443/wsrf/services/DefaultTriggerService
[35]: https://192.168.31.40:8443/wsrf/services/TriggerService

[36]: https://192.168.31.40:8443/wsrf/services/gsi/AuthenticationService
[37]: https://192.168.31.40:8443/wsrf/services/TestRPCService
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[38]: hitps://192.168.31.40:8443/wsrf/services/ManagedMultiJobService
[39]: https://192.168.31.40:8443/wsrf/services/RendezvousFactoryService
[40]: https://192.168.31.40:8443wsrf/services/WidgetService
[41]: https://192.168.31.40:8443/wsrf/services/ManagementService
[42]: https://192.168.31.40:844 3/wsrf/services/ManagedExecutableJobService
[43]: hitps://192.168.31.40:8443/wsrf/services/inMemoryServiceGroupEntry -
[44]: https://192.168.31.40:8443/wsrf/services/AuthzCalloutTestService
[45]: https://192.168.31.40:8443wsrf/services/DelegationFactoryService
[46]: https://192.168.31 .40:8443/wsn‘lservices/DefaultlndexSérvice
[47]: https://192.168.31.40:8443/wsrf/services/ShutdownService
[48]: https://192.168.31.40:8443/wsrf/services/ContainerRegistryService
[49]: hitps://192,168.31.40:8443/wsr/services/TestAuthzService
[50]: hitps://192.168.31.40:8443/wsrf/services/CASService
[51]: https://192.168.31.40:8443/wsrf/services/ManagedJobFactoryService
Funsinauees GridFTP server
- [root@test? etc]# export GRIDMAP=/opt/globus-4.0.1/etc/grid-mapfile
- [root@test? etc]# fopt/globus-4.0.1/shin/globus-gridftp-server -p 2811 -S
nRaANIAL LN sign certificate 1% user A1n host A luszULNTA Tneiild
Wlassruaziinigianag sign 1 user account #ine7 il
- user nodeA 37N test1
- user nodeB |1n test2
- user nodeC 41N test3
nodeB i user flatfiATeq test2 awaRNTT sign certificate 14iag usl nodeA
Uz nodeC agiliAiad test! uaz test3 azfiasinnnsfiatisn simpleca Mvantsadlin
test2 1nrien Tae\dAndedsd]
- [globus@tes1(3) ~]$ scp root@test2:/homelglobus/.globus/simpleCA/
globus_simple_ca_f1f2d5e6_setup-0.19.tar.gz .
root@test2's password:
globus_simple_ca_f1f2d5e6_setup-0.19.tar.gz 100% 211KB 210.8KB/s 00:00 :
- [globus@test 1(3) ~]$ gpt-build ./globus_simple_ca_f1f2d5e6_setup-0.19.tar.gz
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HAANS:
gpt-build ====> CHECKING BUILD DEPENDENCIES FOR

globus_simple_ca_f1f2d5e6_setup

gpt-build ====> Changing to /home/globus/BUILD/globus_simple_ca_f1f2d5e6_setup-
0.19/

gpt-build ====> BUILDING globus_simple_ca_f1f2d5e6_setup

gpt-buiild ====> Changing to /home/globus/BUILD

gpt-build ====> REMOVING empty package globus_simple_ca_f1f2d5e6_setup-

noflavor-data
gpt-build ====> REMOVING empty package globus_simple_ca_f1f2d5e6_setup-
noflavor-dev
gpt-build ====> REMOVING empty package globus_simple_ca_f1f2d5e6_setup-
noflavor-doc
gpt-build ====> REMOVING empty package globus_simple_ca_f1f2d5e6_setup-
noflavor-pgm_static
gpt-buld ====> REMOVING empty package globus_simple_ca_{1f2d5e6_setup-
noflavor-rtl

- [globus@test1(3) ~]$ gpt-postinstall
running  /opt/globus-4.0.1/setup/globus/./setup-ssl-utils.f1f2d5e6..[ Changing to
/opt/globus-4.0.1/setup/globus/. ]
setup-ssi-utils: Configuring ssI-utiIS‘package
Running setup-ssl-utils-sh-scripts...
Note: To complete setup of the GSI software you need to run the following script as root
to configure your security configuration directory:
fopt/giobus-4.0.1/setup/globus_simple_ca_f1f2d5e6_setup/setup-gsi
For further information on using the setup-gsi script, use the -help option. The -default
option sets this security configuration to be the default, and -nonroot can be used on
systems where root access is not available.
setup-ssi-utils: Complete

..Done
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- [globus@test1(3) ~1$ /opt/globus-
4.0.1/setup/globus_simple_ca_f1f2d5e6_setup/setup-gsi -default -nonroot
setup-gsi: Configuring GSI security
Making trusted certs directory: /opt/globus-4.0.1/share/certificates/
mkdir /opt/globus-4.0.1/share/certificates/

Installing /opt/globus-4.0. 1/share/certificates//grid-security. conf.f1f2d5e6...
Running grid-security-config...

Installing Globus CA certificate into trusted CA certificate directory...
Installing Globus CA signing policy into trusted CA certificate directory...
setup-gsi: Complete

mtfuiams sign certificate 1 user

- [nodeX@testX ~]$ export GLOBUS_LOCATION=/opt/globus-4.0.1

- [nodeX@testX ~]% source $GLOBUS_LOCATION/et¢/globus-user-env.sh

- [nodeX@testX ~]9$ grid-cert-request

- [nodeX@testX ~]$ Is - .globus/usercert_request.pem

-rw-r--r-- 1 nodeX users 1346 Feb 23 10:41 .globus/usercert_request.pem

- [globus@testX ~1% cd .globus/simpieCA/

- [globus@testX simpleCA]S scp

root@testX:/home/nodeX/ globus/usercert_request.pem .
root@testX's password:
usercert_request.pem 100% 1346 1.3KB/s 00:00

- [globus@testX simpleCA]$ grid-ca-sign -in ./usercert_request.pem -out
Jusercert.pem
HAANE:

To sign the request please enter the password for the CA key:
The new signed certificate is at: /home/globus/.globus/simpleCA//newcerts/02.pem

- [nodeX@testX ~13% scp
root@test2:/home/globus/.globus/simpleCA/usercert.pem SHOME/ . globus/usercert.pem

- [nodeX@testX ~1% Is -alh .globusfusercert.pem

-tw-r--r—- 1 nodeX users 2.5K Feb 23 11:39 .globus/usercert.pem
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.. Yase _ A e ey .
wasamiulivianag sign host certificate Magludumaunldnatnuiuds wasannisa
gsruLiaadu G1saanns test szuvasitanuiadndnllgldn

http:/iwww.globusconsortium.org/tutorial



125

NT1ANUIN A,

&
YUADUNITRITEUL TORQUE-2.0.0p7
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Deploying Torque (OpenPBS)
Deplaying RSH
Fuser root i1azufudanmsnsageuii xinetd Ignandavded
{root@testX datal# rpm -galgrep xinetd
xinetd-2.3.13-6
mnﬁ’uqxﬁqmmsqqﬂaufhxinetdﬁugns?qmlﬁﬁ:uﬁﬂﬁunn AfaTDaAtaevtelsl
fsbinfchkconfig --list | grep xinetd
xinetd 0:off 1:off 2:off 3:0n 4:0n 5:0n 6:0ff
xinetd based services:
Krmngidlallda xinetd ansamnialdlneldands
yum install xinetd
AmiLasINTauANINA1ae rsh A4uihudn 2
yum install rsh-server
yum install rsh
AanAud 112184 rsh UAE rlogin asieliignansoldendld s ndufiasdasliufle
Infinanideriow
fetc/xinetd.dfrsh
fetc/xinetd.d/rlogin
wasWiAnu disable Wianiu no
Al And
fetc/init.d/xinetd restart
deTanin xinetd (ialdAds start wanxinetd el AFuag)
Atz innnsseA IAtesaunalda rsh uas rlogin Hanziatasiiingu tng
nsuilaING Jetc/hosts.equiv uaziin P 184 test2 1] 1 ussiAMINIFRINSAIIRADLN
it IP gndteaifeliliisleAnds
[root@test2 xinetd.d]# cat /etc/hosts.equiv
192.168.31.40
sallfinaasudn rsh MnoulFgnieizelaidmiu user ‘nodeX’
[nodeX@testX ~]3$ /usr/bin/rsh nodeb /usr/bin/whoami
NodeX
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Downloading and lnstalling Torgue
dmueTusod iatorque.tar.gz &uqanhﬁ aludlndnneioes systemuser home
(home/systemuser) Weenn1gAa1alng RaAn uaznsastusunsuazinnneld user root
nelufumauusnizazinnnsinaadalilsunsulneldada ‘wget'
wget http://clusterresources.com/downloads/torque/torque-2.0.0p7 .tar.gz
amiliRuAdesasialU Wevianisaanelig fadn a¥1e uazAnsa Torque(Open PBS)
tar -zxf torque-2.0.0p7 .tar.gz
cd torque-2.0.0p7
Jconfigure --prefix=/opt/pbs
make
make install
make packages
ftorque-package-clients-linux-i686.sh —install --destdir fopt/pbs
Jtorque-package-mom-linux-i686.sh --install --destdir fopt/pbs
Configuring and Deploying T PBS)
7 root WRNNANANEeTie Busuded Wiy PBS server (ntannziAasindlu PRS
server)

fopt/pbs/sbin/pbs_server -t create

A R
ganuuliuAdeselUiR root

/opt/pbs/bin/gmgr

WERINFUANR amgr k&9 aziunsanIim “prompt session” Faauiludoudi i Ruw
Andeiflunnadednaes PBS IneliisRaniaedmna) Tnennsfedaasdandlusdousniy
Wiilusdnwsiadniowun snduiniareslandasiidadnusalugy

Qmagr: set server operators = rooi@test2.kmitl.ac.th

Qmgr: create queue batch

Qmgr: set queue batch gqueue_type = Execution

Qmgr. set queue batch started = True

Qmgr: set queue batch enabled = True

Qmgr: set server default_queue = batch
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Qmgr: set server resources_default.nodes = 1
Qmgr: set server scheduling = True

Qmgr: quit

+ kd
1 -~ L4 a~ ] - 1 -« rJ
ABaINTIIARzRIN1TAIAT W PBS $ndafiinuslmutinlusdairafManansaldlating tne
n15lduser ‘root’ Wun1sa¥1alna /usrspool/PBS/server_privinodes

touch /usr/spool/PBS/server_privinades

. - 4 A' - [ k-]

udq 1 Tdsunsy Vi wie editor sadulunisinussiamail

testX.kmitl.ac.th np=2

1 :‘f -~ -! J -! o ] =ll‘ ﬂld ]

wanewg ‘np=2" Wuiaannisiesaanassan e twilifuwuuii 2 wise

- - | ¢ o -
L]'I‘:!J')ﬂﬂﬂ( 2 processors) “'lnLﬂ?ﬂ\ﬁlﬂQﬂmﬂliﬁtﬁﬂﬁ“'l-l')ﬂﬂ?:uqa NQLEH’J thrlLﬂuﬂ

| 4
v L]

FCANFNAT
udanealdAnds cat iRegATiRARIWING
[root@testX torque-2.0.0p7]# cat /usr/spool/PBS/server_priv/inodes
testX.kmitl.ac.th np=2
AaanniusazinTAeAn PBS weliFintmunlalusdame Midwdiioof Tnunasai
s {usr/spool/PBS/mom_priv/jobs/config Ll.ﬂ‘.:l.l.r“'ﬂ'lﬂﬂﬁl.ﬂu'lﬂﬂ’mﬁ
[root@testX mom_priv]# cat /usr/spool/PBS/mom_priv/jobs/config
$pbsserver nodeB.ps.univa.com
$logevent 255
Start PBS
Fudnd 3 daild user ‘root Waamnasfilsznauseaes PBS (WiasusduRlild
server Widilufiasiusndegaig
[root@testX J# fopt/pbs/sbin/pbs_mom
[root@testX J# fopt/pbs/bin/aterm -t quick
[root@testX # /opt/pbs/sbin/pbs_server

- < L y J 1 o
wasananiynAAsFELiaLudn rrazansa query iNegTuuarwlurdainesls
[root@nodeB mom_priv]# /opt/pbs/bin/pbsnodes -a
nodeB.ps.univa.com

state = free
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np=2
ntype = cluster
status = opsys=linux,uname=Linux nodeB.ps.univa.com 2.6.11-1.1369_FC4smp
#1 SMP Thu Jun 2 23:08:39 EDT 2005 i686, sessions=1894, nsessions=1,
nusers=1, idletime=7528, totmem=3065064kb, availmem=3015308kb,
physmem=1033456kb, ncpus=2 loadave=0.00, netload=127730552, state=free,
jobs=7 0, rectime=1139525328
wafeqmil PRSWETarFuILs wiudilinnunsoiunilfinesdelifischedulerntin
ANT199 uAlusaatiniiienasld scheduler Aanivatuda Tatvianisanin simple
scheduler Aatiuser ‘root’
{opt/pbs/sbin/pbs_sched

Testing PBS
rauiinng user uuluum test2 azamrsadenullda PBS 16 uazaunzn query g

173 “ o a 1 . L3 ] . []
an1zaadnulK lunimvaaesiionasld user ' nodeB' ihafuddasiatuil iautiauniay
- -] - .~ = [ 4 [ 3 - A -
AnnsinausasRenfiamed 1 wih udauruadng aanudunatuariui u taqiiu
[jane@nodeB ~]$ echo "sleep 60;date" | /opt/pbs/bin/gsub
o w ch L3
Aasiunsdniisaanu iy

4 test2 kmitl.ac.th

WHALUA UHILLAY 4 dumaidufanaiuls '%umjﬁuﬁ’lmuﬂg’qﬁqm"uﬁ'ﬂ Vil ansailaz
Hhudtoeud 1D Tasufattaviniy
lunrreganiuTEeNIuY iaziuRds
[nodeB@test2 ~1% foptpbs/bin/qstat
Job id Name User Time Use S Queue
4.test2 STDIN nodeB 0 R batch

ufeanfisuadauda wisunsoainduadnilslag
[ane@nodeB ~1$ Is
STDIN.e4 STDIN.o4
Y4 "STDIN.o4"azussquadwsTlda N mMafuey Feazuanaiwaauasui
[jane@nodeB ~]$ cat STDIN.o4
Thu Feb 9 17:09:53 CST 2006
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