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# # 4970393021 : MAJOR COMPUTER ENGINEERING

KEY WORD: GRID/ CLUSTER COMPUTER / VO /FILE SYSTEM / LOCAL FILE ACCESS
NIPAT LEELAPANYA : GRID ENABLE CLUSTER FILE SYSTEM WITH LOCAL
ACCESS SUPPORTS. THESIS ADVISOR : VEERA MUANGSIN, 96 pp.

On most grid systems, computation takes place on cluster computers, while data files
are stored on file servers. Executing jobs requires an additional stage to transfer input and
output files belween file servers and computing nodes. In Grid and cluster computer
environment, the file servers and the compuling nodes are usually in different locations. Files
in a cluster computer are transferred within LAN while files in Grid are usually transferred
across the Internet. If.the job is a kind of data intensive applications, the file transfer process
results in much extra time depending on the bandwidth between the relating computers.
Especially, in case of warkflow application, the amount of workflow stages will affecl the
amount of transfer processes.

This thesis presents design and development of a file management system for
handling files in cluster computers and Virtual Organizations (VOs). The system aims to
support the moving-computation-to-data.paradigm. Files_relating to jobs are created and
stored on computing nodes of cluster computers that execute the jobs. Users and job
scheduler programs can query lhe system about the file lotation and submit the job to the
computer that maintains the file. The-experimenls are-sel (o evaluate the effect of file transfer
processes in a cluster computer and in Grid- environment. The results indicate that, for data
intensive applications, computation with-local file access spends less time than computation
with file transfer processes. In additional, the later case may suffer from the bottleneck

problem if there are many processes read and write files concurrently.
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[35] %\1Lfluiﬂwmmvméhﬁmm‘ﬁﬁmﬁamwﬁ”‘ﬂmﬁm:uuﬂﬁﬁﬁmi NPACI Rocks Cluster [10]
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Usage: scfs-submit -scfs <scfs-file> <SGE-option> -script <job-script> [<argument>]

FinagiaNNT NN
# scfs-submit -scfs /scfs/nipat/case1/z1 \
-cwd -j y -N dx_case1 \

-script dx.sh /home/nipat/case1/net-files

o

v v
T7uNTU AU UANT WA LRI

1
ol ¥

1) seunudeimsedliiinslndivawifiauliafigeenisldain scrs Tedayaildiuunann
SCFs anfluneidereiriesinndifivery (iendfuaiuuay Indariufdnls)

2) YsedeurseitlaFuann SCFS lilaaunny SGE dnunueiadlsiinisinguaniiaan (Queue)
Iafianansnldanlating

3) ﬁﬁmﬂaﬁq‘ﬁliﬁ@m SGE, deyasintaanaed SGE, amstlsinisvnany,  uaresiauusiues
aA3UiN1991971% JnaFadlnlldesuasdeniuuneis (Job Specification File)

4) d9lvdasunadaninunarnli SGE 4nng
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Wivetlurdawmasaaniowes C way D 1 wilunsilaespdaimasaaniowas C 1w §ldaslyl

aun9nidnng File3 181 asann File3 Tldiivag Tudauaes vo2
GHOSTS Server
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/ VO2 Virtual Storage
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wasvaa (Grid Portal) [1] M1 1An9 lE911@ 181300 W unalUsunsnd sz uusama funi
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CCES
Client
. Library
Portlet Container — Globus Container ‘\
S0AP
CCSS Portlet
o CCSS Service
V]
CFs Command
Interface Interface
AF|
CFS & Cemmand
Process Implementation
CFS Resource 1 Task || Task Spac

77 4.2: uamsannilnanssnaes CCSS uudauldisnisuazdauliitinag

CcCsS lduannns ‘Client-Server lunnsaanuuy szuvazilsznaumsdiuilssnasaad
d‘ v a & A ] Y a
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999 Globus [28, 36] a8 lun19Wmun Lﬂ?mm@uﬁf;Lmﬂmzuuﬁmrﬁiﬂﬁu‘imﬂ%mmgmmm

Globus [37]

4.3 szuudaulduanis
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al

1 v 1
Wi suwAraspdamainaniiowes (luihdadall) dowldisnisasfindeaguuiesadliitinig

n39AnNNreeRnTaieu daluanvRdeilldszuulfuinasnsm (GHOSTS: Grid Hosting System) [30]
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AngnanuanaTiinnuatinesunlfuInIsdu MoveTask, CopyTask, DeleteTask,

Y v

RenameTask  \lusiu dayaniiuaglu Task lHundeayadld, doyansasndamas
= rdl all 13 o | v
paNama N deaiueu, uarTaskSpec tlus

- TaskSpec ifiudayameazidaniasiuusiazan TaskSpec arsznaudiaadnggnan
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2) a¥reideuselldariasndainefnenfinmesTimaailiufingen vnnsdeusediafiuand
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4) Wallseaglisnisiieuaiauda weagnazinaniuzaessuliiiully Hibernate [38]

! 3

= | = Aaa £ = 9 . A o Y]
TUNTALNYTRINIARU NHANTAIN TR BYAANIUEI899IUAIN Hibernate a1 1dan
Tunnanasls
5 winiiuunldnadu mangnazdanadansnisinanunazaniueaasunau il linsaud
¥ K o o 1 | ai ¥ i M v 1 <3
w&aRsaunMINneIaasdatad wivnnilusunldnaiuig maudldldsast msagniazay

AN9NI9LaasFegll

4.4 szUUdiuliusnIg

srundauiiairetudullsunsudssnnmiamesia [38] AlEnisnssanasingniely
szuulndndainas zﬁquiﬁu?miﬁ%ﬁmé?\i@f;jmﬂsLuMimeﬁmifwm Globus  (Globus
Container) uum?'mﬂﬁmmm'ﬂ@uﬁqme‘ﬁ'Lﬂum*wmmﬂnmmﬁﬂmﬁ@unﬂLﬂ?'m anilnensau
mmmulﬁu’?ﬁm@ﬁﬁﬂwmuﬂmzﬁuﬁummlugﬂmwmgﬂ‘ﬁl 42 Tesfdcudsznauliun dou
13nn3189 CCSS, davduimesiladmiuszuundadamesunzinds, wazdauzenanisinauses

doudumafina uananiiRdafalieaniuunasimundoulaus s ldusnistunieiinaay

azaanlunisizanldisnig
4.4.1 U3N15UR9 CCSS

sevudauthiiluiEnisidlalildsy WeliafasraGaanisdannisiidaas CCSS nuh
Tilsunsuiussques Globus ANFaNTRazgNAIFaNINdIuliNalsiaNa NIWIUIAIULENIT

1 | ] A
uveaniiluaasdou Aa

4.4.1.1 Waasuausnis

- Wdesunenaszidanvasuisnig Wulwdlugiluuy Web Services Description Language
(WSDL) ‘Luivxlﬁﬁ%mndﬁﬂszmmm‘*ﬁ@mﬂ@ﬁi‘iﬂudquﬁmﬂm ccss darlating, doyaus
axtszmnnillassa¥rsatinels, luSneiiitefiues lsidlalildauiing, usasilaiduiuauna
Judeyailszimazlanaraurqeniweiudenailssinnesls

- Indesuneulaunasiiuansdseniouensnig dulWdgluuy xmL felusinisaes ccss
1l munmsgauaes Grid Security Infrastructure (GSI) [29] tnafinuundnfldinsazsies

aa o

= o = ¥ I 6o a 13 dlo/ 1 dl
Hlufusasmara wazlunnaFanldeunsasieiduaaslinig m@sﬂ@mmﬂ\ia‘zmﬂumm%gﬂ

o

winsvialusz L Transport Layer uazld3annsanaidunana (Digital Signature) Tunnstindu
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Ianldlunnsfiasaiznng iulwalugiluuy Web Service Deployment Descriptor (WSDD)
WulvdnuenTdsunsuiussques Globus dnashnseiznisiildnlum Indnnesdesitsnisid

b 1 o v A X
‘ﬂ?JVLTUW\?LL@z@%VIVLWu LL@%@S@ﬂﬂ’]iﬂ‘l_l‘l_lﬁ‘ﬂ']ﬁ‘u’ﬂil’mii

<kypes:
<xsdischema targethlamespace="http://space cp.eng.chula. ac.th{namespace/coss"
wrmins:kns="http://space cp.eng.chula. ac.th/namespace/coss"
wrnlns:xsd="http v w3, orgf 2001 [ 2MLSchema" =
<xsdielement name="response” type="xsd:skring"} =
<xsdielement name="listRequest" > Data
<xsdicomplexType = Structure
<xsdisequence =
<xsdielement name="cfs" type="xsd:string" minCcours="1" maxOcours="1"/=
«xsdielement name="listPath" type="xsd:string" minOccurs="1" maxOccurs="1"}=
<xsdielement name="listOpkion” type="xsd:int" min2ccurs="1" maxCOcours="1"/ =
< lxsdisequence
<lesdicomplexType=
< lesdielement =
<lvsdischema
“ftypess

F 3

“message name="ResponseMassage’ = <part name="parameters" element="tns:response" =</message >
“message name="ListInputMessage" = <part name="parameters" element="tns:listRequest"} > </message >

-

<portType name="CcssPortType' =
<operation name="list" =
<Zinput message="tns:ListInputMessage"| =
<ouktput message="tns:Fesponseiessage’| =
</operation >
< /portTwpe =

F 1

Service Method

Message Type

51 4.7: uasssaatinglnaasue1EN"g (WSDL)

<securityConfig xmins="http: f fusane, globus, org” xmins:coss="http: //space.cp.eng.chula. ac.thfnamespaceocss" =

=method name="ccss:lisk" =
Zauth-method = — Method Name
<GESITranspark & W T -
<prokection-level > —| Transport Level Security |

ﬂ:integrity,l':bi—____________
<privacy] Require Digital Signature

{Iprutectiun-m
< /GSITransport = Require Encryption

<lauth-rethod =
< fmethod =
< securibyConfig s

gﬂﬁ 4.8: uapasaasg g sunanlus AU EIeILEnNg (XML)

<txml version="1.0" encoding="UTF-5"7 =

<deplovment name="defaultServerConfig"

wrilns="http:/ fxml. apache. orgfaxis fiwsdd)" |SEF‘.’iCE Implementation |
wrnlnsjava="htkp:/xml. apache orgfax@vsdd/ providersfiava”
wmins:esd="hkbps | v w3, orgf 208 (WMLSchema” = /
“service name="space/CcssService” provider="Handler" use="literal" stvleg’document" =
<parameter name="classMame" value="space,ccss,service.impl, CossService"| =
“wsdlFile zshare/schema)CossService)Crss service, wsdl< fwsdlFile =

<parameter name="securityDescriptor” value="etc/spare coss_service/securiby-config-coss, xml") =
<parameter name="allowedMethods" value="*"|= \
=

<parameter name="handlerClass" value="org.globus, axis providers, RPCProvider"
<parameter name="scope" value="application") >

<parameter name="providers" value="GetRPProvider"| = | Security Configuration |
<parameter name="loadonStartup” value="true" =
< eErvice =

Service Description
<[deployment = P |

317 4.9: uansdeegINgasLNANTAARILETNNS (WSDD)
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1) Tsunsuildannnisudalid wsDL Aldedunesneazidaaliznisees CCSS Tunnswmun
sruy Tl Tsunsuldann “The Globus Toolkit 4 Programmer’s Tutorial” [36] Tunnsuda
& wsDL Tlsunsunguilazdansouziiuasiu (Stub) nldiludmgdmiuGenldina Tl sunsy
dl dl v [ a 1 o v v v a 1 6 o v v
Mnaadasiuuiniadu Afasae, Tassairsdayadunnresusaziaridy, Iassairetaya
L@ vinaTedusaz iy, uazii3nisees CCSS Milalild

% U

2) Tdsunsudauszynisnnenuaestinig isunsudautazuendniialAnfeaaidun ssuy

ArfiaanIuaslsiadnnIsALAS 9L

4.4.2 dquduinasinduazdiuaansnisinuaasgaudulnasing

dougumasinadudaunninuadissunndpdainasnazinnnldlu ccss  azfasd
Herduazlsting udazilafiuinauesls fugunmiuesls wazAndevinmiuezls uazdou
o a o = ] dl ° ' & o & o &
18180199119 u 098 wneslaLTudunszy N1 s u lussasHeiduresssuu Idpdaine
(N1ANWIN A. kansBURRSNananT Nszuulndpdanesazfesszyn1sinan) lulassauideil
v v ) o a o ° s z dl
IaF1edauaenanisinanuaesaumefinadinin SCFS  aunieldlunismaasuszuy lns

fumafinanaAnylu CCSS aztlsznaudae

winterfaces sinterfaces Command winterfacean
Interface CFS Factory ListCmd
+getiMama(] +oreatelistCnudf) -
) # runCommandi}
+getFactorny} +rreateRemoveCmo) oreProcess() e
ZISZF‘ l} fdePracess() RemoveCmd
i 1 4 #p{S‘IPFGCﬁGSI:':I \.
Implementation
P i r _aciory CFS1_ListCmd| [CFS1_RemoveCmd
Hgatiameal) i HergatalistCmd() :, :
HgetFactory() +oreateRemoveCmd() | e
HAERp TAEEN I
cree CFS2_Fatiory CFS2_Listtmd| [CFS2_RemoveCmd
+oetiame() = e‘+|:rea‘ht_vnl_lgtli::rm:l{]. : : 2
HgelFactory() HoreateRemoveCmd() | -
LA D el — & A e ’
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ssuulndadanas scuulndadanefnayldeiu CCSS azfiasairedmgnasianisvineunes

dumasiandnuazamzidanszuuingidngdouliuznisaes CCSS (nda 4.4.2.4)

a 4 s o o o
4.4.2.2 auLAasINARINSUINOAES

Sumefinadiuiiazidusnden Talildauly coss  sxundauild Template Method
Design Patten [32] lunnsaaniuy douiiily Template Method azvandnlunn LA A A
aziszneudnaduneuazlsing uazudazduneuazFaniaidulalunisineu felu ccss
fupaunanaazlszneudauaaduneumdne
1) mawduadeyadunaildiuaingauiinig Tunauilaznagenin SunadldLEnsdadnan
fnsumaiiszyBviteld wazinAnduna Ui lusaudsfissun Ingadawmesazanunsaninly
Genldlfazmon
2) ANIRUANR
3) nawssndeyaviyadepulidenianig ﬁﬁlﬁmﬂ@ﬁ%mﬂugmmu XML
metneludauiiniauazdaniiadudeuifinisszynisinnuegudaluldsunsuans
CCSS zdauiu%umauﬁzﬁm@uﬂu@umaﬁﬂ@Lﬁ@iﬁumz?:uﬂwmﬁamm“ﬁﬂﬂitum?ﬁﬁmwﬂm

AL

.
o

4.4.2.3 dunasNEaN1sAS19IAGAAT

dumafinadauiiianimainedngands Waunsuaauilld Abstract  Factory Design
Pattern [32] Tun1sasnuuy waazsruuldadanedazsosaenanisineusesdmgaiatinesey
Aannsa¥edmgandstasioes winszuulndlalifesnisdlaliisnisandalaf lddessyyaanng
a5 IAnANRIIDIANAITIU
4.4.2.4 meamzidauszuulWanaginas

nsasngideussuuWddun1av lidawliugnsaes CCSS ™ §ansruuivdrdainasiiy

v
wardIN1InRnss LU A pd g aF LN dnuluganliiznngle n1sasnsiiauanisan s

Y a

nstldlausmesscun (WS jar) ldaasiEnlasnnesaesdauliingnig CCSS udindaya

¥ =

1e9szuuingdn lllulnannsssdzes ccss Tnadayananiusesifadasasszuning uas
gpaldsunsnivenanisnianuaesdunafinaszuulidndamas (luiada 4.4.2.1) uananiin

o 1 a O'QI U dl o o/ v o U a b’d’J
gnunan uaAINITNnefNAunas M lussuu Indressiateald Tnanisiiuuadinisimesi

dad1azls datafluasls uaziailuayls
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L4

4.4.3 laus1suldusnig

u

'8

auna 13l [36] Adldisnisesiumeiiaassedullsunsunaniames @agnld

a
%4
=

Tnaaudnfingle) Aeiu lunisBanldeudiuliiznises cCcss U §ldazfontioulilsunsuaiumn
4 a 4w A q =~ o Ny o A2 vy o =
WaRnsatuszul wazine linnsd@iaullsunsuaunsoninldazaon Tassddatiaclda¥lauss
gldusnsaunn (AP ARl waeclauszdldisnisuanaldlunianuon a.) Tnasousndunau
pinee Nadudn i lulavssildun
- ma?ﬁqmixuumwﬂ@@mﬁmmmﬁum’ﬁw@‘Lﬁmmmuﬁizqifﬂumuﬁmi‘mﬂ
9:/ | ! dya 1 % dl ] = v ! Y a 2
aAndautiin aglianisnairanisiaansesarFanldudauliiEnigls
- nmsGenldiulaussues Globus wazasuaealilsunsndanuinig safunisdeu
Tsunsnlugduniniannzasng Snimuissuungauena liduae
a

- msudanadnsi laaannasiaeaunag lugluny XML Idnanendudmgnazaiunem

)

il uldgzmnan

|CcssCIient.inithssCIientl{); I-:

i Step 1) Initialize System |

|CcssC|ient dient = new CcssClinet("pluto.cp.eng.chula.ac.th); i ]
Step 2) Create CessClient Object
OR — With grid-proxy-init command
String hostMame = "pluta.cp.eng.chula, ac.th"; 3 5 : :
355 redential credential = WOReqistryService, getactiveCredentialiuser); [T With Credential Object

ClientSecurityDescriptor descripbor = new ClientSecuribyDescriptor]);
descriptor, setGSITranspork{Constanks, EMCRYPTION);

descriptor, setGSITransport{ Constants, STGMATURET;

descriptor, setauthz{Hostdotharization, getInstanced);

descriptor, setG35Credentialicredential);

CcesClient client = new CossClientihostMame, descripbar)

CrssResponse response = cossClient, lisk("SCFS", "fscfsfvol fnipat”, 0); F"f Step 3) Call Function

717 4.11: uaassnatnansGanlgnulans sy 1dusnng

G

4.4.4 TUADUNITNINU

o

TunnsFanldaudauliusnisaes CCSS firanlduardasdluiusesiadia uazitlanig
Maulsunsiitazimmmiansand (Proxy) Beudesudn deludunautiersazanannnisldaudoy
1 Bnnsunsedliiznng GHOSTS vialdAdd ‘grid-proxy-init e tAeiAaneflunsdng
aileuld definsairenisdansenniidaulsusnsil Tsunsuiiussqaes Globus azldlususes

o | <e

aa yaa Loy a = & \ X, = o
AANAFTIAADLA Nimﬂ@mﬁlﬁjqquu@ﬂqiuul,ﬂTﬂ\‘iﬁﬁ"ﬂiﬂ ‘Vmﬂﬂ’]ﬁ‘mﬁ'qq@ﬂuumquﬂ‘ﬂ:ﬁ@qﬂ’]?ﬂlﬁ]

a

130916

nsldusnisaziEnAuaintdsunsudedlddenFosnadnnn TansdeanFasaatas 14

lslnpas SOAP daflullslnmaaninssnuresdumasialunisds lnadanind SOAP Ndauil
a9
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¥ '
o a g ¥ IS

azfaaiuldmunlaungmnulaandanseldludauliuinisnedeyandaasfiasinnsidngialy

al

o

s¥AU Transport Layer wazin1sldanefunaia

Globus Process

Fram Chent
Wait for Connection Validate Connection Forward SOAF Message
& Message & Credential to CCSS Service
Map DM to Check for CFS Ratriave CFS Craate & Run Generate & O
Local User & Command Information Command Object 1 Retum Result

Ta Client

ECCSS Server Process

1 v
917 4.12: LaadURaUN IR TILEI W LTS

\NalA892813N79799 CCSS WiNIMlUswnanfiugsques Globus AFasratiuazgnas

U

o R

AaNNNAIULINN9I89 CCSS dauisnIsazmsaaatantuiusesAananesy e uuwidn iy

dl' 6 ¥ dl o '8 = g ¥ K ' ° v o A ¥
mmmhummmﬂ@mmem@qumm udR9amsradavdnAFesratiudanldeuszun Ing

1 v ¥ 1 1
paameflauaziiluadiezls aantuashsdayarasszunindadaine funia ldai19dmgands
" g ..o

203920 AW Wi dwe sy ddadnanazgndsde liudngai danatin g lun1svinenu a9

q

1 1% 1
o o

nsvinanuaesdngadsaziiivllauduneuainduneniszy 13y Template Method (lusindia

q

4.4.22) waziladagatdaingnmasa douiisnisiavainedeyanadns ugiuuy XML udauinhl

139915 udenrn SOAPansunauhldelsunsugisanlaisnas
L o s 1 Y a
4.4.5 1aaNALDITEUUAULALENNS

dl o v o Y a o :j/ R Ay ° o
WwaanANdudanlunasaanuuularn1snmusr LU ludaulintsnig Aeluasidaandn

o

@gjmmﬂ@xmaﬁﬂ (1) sxundiulFuIn13289 CCSS  ALFLURATALLANIZANIN UL ULATES
AAdLaTAaNAqLRa fIassuadwintu Tngarliduitanisieuunesesaua ey (2) A¥esle

NNAFRIazg1NITREn IR AP A g o Te e T s LU T RwiaeTu

v
soadaaninisaasilsznisasdenaliaonududeulianegiullsunsudoulduznisly

] ]
o A 3

Adalannniifesndeungnfiswinusiespeniamefiteszinessuung narnfalisunss
zﬁ'quél%u?fmmzé’l’m@”mma#”Lw%umwmam?ﬁuﬁwiﬂﬁm feludaldsnsres cCSS AiRmRG
lu GHOSTS #l#A3nsdseaninganszuyIndadame fldeiiiudeyadanmaluszunduas
aundriou vnsndugesinnedeuingindszninaeieiagl4lsinnea GridFTP  lunns

|
A &

waeufine g udrasamudaulidiudgeruuvdadanasiesaslaranis
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4.5 Tlsunsugannisanu

Tsunsugdnnisanuiidnglszasfine g ldauluszuuniaaunsodsnulilszunanah
= o o g a o Py Y < M o = ¥ o dﬁl ¥
wFRNATUIITeIAAdIRefAaNTiane T Inan e sl difivey 1H Bl sunsugdnnissuiia¥g
Ausaen e Perl Tnpairauiunenaddnnisanu (Job Manager Module) uazfinsvadluszuy
Globus Resource Allocation Manager (GRAM) [29] Ttsunsugdnnisanues CCSS azaenenng
Mneueellsunsngdnnisanuaes GRAM ludiunisfiasenuilsunsudnandueauuueses

ARAIRsAaNNIAas  (Telueuddaiine SGE) uniungadiniin1sniuuauInigLly

jobmanager-ccss T1/sunsngannis91uaes GRAM Nazadsion1snieuniilsunsuddanisanuil

nsvinauaedidsunsngdnniseuas BuALAINNAAIIAdaLN I HRe5Ta LN
aqllsunsugdnnisanulifinguaniite scfsfle  Tunnieldszydaludniivaglu SCFS 7
Faansldluanu Tsunsuazastnan SCFS anlWdiliiustuuaseslating udnasinsedaiazas
Tiloan SGE  dnAzTasmaatiilian (Queue) laliianunsnldeulaiing aniuasirdayanldain
a [y £ a £% & a . )
wiiwesresuasdeyaniinaiuiulndeguiededivunsunnguuuees SGE Tnalu
TWdtazszyinauazdiesgnacllishalaaes SGE gavineasdslndesunadaniunauili SGE

NIUFAD

wcome | s [ s | 555 1

. A

<=Previous ] [ Mext=> ] [ Cancel

Step 1. Specify the application you would like to execute.
—Application Details

Description iTest submit job |

Executable|ﬂ|e:f;'hades.cp.eng.chula.ac.thﬁhome;‘nipa'| [ Browse ]

CcssFile !zng.chula.ac.th;",n‘scfs,fnipatjﬁlez?CFS=SCFS| [ Browse ]

Directory ’m_omefnipat_spacevtml | [ Browse ]
Stdout | | [ Browse ]
Stderr | | [ Browse ]
Arguments

argsl args2

Environment

717 4.13: waneutindesnuaey CCSS
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wasanTdsunsugannisauazsiaslilasuniundeyalndain SCFs  Aatiulnanasldlu
nnsaaunInazfasgnameidoudnlifiuldly ScFs  neuasazaunsazenldeullsunsy
Yo i:’ 2 = 2 Yo sil’ o v aa aal A [~3 a v
gann199uils nnsFanldnullsunsugdnnisauianunsoinldaedds Ssusnaenisfenaud
Tinrraspanfiamasnarunmnldauadamnesaeniamasiiduninainsaasessnsadouls wdo
Feaulne lfussinA1d9209 Globus T@ ‘globus-job-submit’, ‘globus-job-run’, %8 ‘globusrun’
Tnesyianiaidu jobmanager-cess #9UABNABIABNNTAIUHNUNNNTANGSNEATBI GHOSTS

Inenaanldi3nisn19d99nu89 CCSS

finatneAndan lddsanuenun1aussinANde 193 ‘globusrun -f  test_tunamirsl -t
pluto.cp.eng.chula.ac.th/jobmanager-ccss’  taefl “f  azidunisiiuuanisuesWdeiune e
(W& RSL) 7simanngaznn daw ' azidunisninuaninannsresniaisesnisasldlszunana

jobmanager-ccss’ Wuaiisnsaaslisunsngdnnisauaes CCSS

&(rslSubstitution=(LOCAL_BASE_DIR. “Thome/nipat_le/project/test/scenario™))

(rslSubstitution=(BASE_DIR "/home/nipat/project/test/scenario™))
(rsISubstitution=( SCFS_FILE "/scfs/nipat/file™))
(rslSubstitution=(PROJ_NAME "fest_tunami_normal™))
(rsiSubstitution=(PROJ_TAR "tunami.tar"))
(rslSubstitution=(EXE_NAME "test2.sh"))

(directory=%(BASE_DIR))
(scfsFile =$( SCFS_FILE))
(executable=$(GLOBUSRUN_GASS URL)$(LOCAL_BASE DIR)/$(EXE_NAME))
(arguments=$(PROJ_TAR)
$(PROJ_NAME))

911N 4.14; uanIFnaEa N RSL NFAwUs98AT4S ‘globusrun’

4.6 a1

Tuuniilénanadeniseenutiiuaznisimurdaifawasnldlunisdnnisindnialu
paamasaaNiainasansesAnsaien Tnadamauiildunnsgiuges Globus lun1simun nag
Y o = o o o o 3 azall & <
aanuuuszuulduannisimeaiuszunindrdamesentsiulndlinaTeslszuanaunueieg
iusnglna Faldsunsnlduiivesniduaasdon gruusnfnfsagunipzasliiusnis GHOSTS ¥in

inaasefugldeuneiuAdauazianiias dounassinsagnialundamasaannaimes 10

=~

¥ dIQ ! o & o/ & ‘ﬂl ¥ o & v o o Y o
u’Wl[ﬂﬁﬁ]‘ﬂﬂ‘Uﬁ‘g‘]_l‘l_lVLW@ﬂﬂ@LWQ?LW@@@UD’]N"HEH@LL@Z@@ﬂ’]ﬁ‘VL‘V\I@ LL@&E{Q@EIENVLQWWH’]I‘L]?LLT]?N

=

o

HAAN199UNNIIUIINAL GRAM, SCFS,  uay SGE  aiun tadaa i ldaiunsndeeuld

dszananataprTasAamnueIndamefaaniame iy ansiesnisifivas s
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5.1 N1snedauInlsz@ansninuay SCFS

5.1.1 LASAINAN T L UN1SNAADY

n:'ll o 9 S rai = o r-aid d‘
1) wiraspdaweiraniameililunimasediuadamneing 4 wres
¥ ¥ 4 -

- ATRNATLAN 1 LATEN WATLATENANUIN 3 LATEN

- ANBUNeITIRANA 2.8 GHZ

- %dEAIINAY 1 GB
2) sxuulfriEnishldAe NPACI Rocks Cluster 4.2.1
3) Tsunsudmansuenuilia@e Sun Grid Engine (SGE)
4) Tdsunsuanangu 1.5
5) sruugtuieya MySQL §u 4.1.20

6) sruLATatngliy LAN ma1xi39 100 Mbit/s

5.1.2 M99 RNENINNIS N9 UARININTURIULNAZ AR

o

d’ld e—dll o dl o s o ! v
N1INANBNUN mﬁ]‘ﬂﬁ\z@\iﬂLW@"JE’WL']@’Wﬂ‘muﬂ’]?m’]\ﬁuﬂ‘ﬂ\‘lﬁﬂﬂﬁ@ﬂj LRIAVULNAZANFN

dl d‘ o 6 o o ¥
R399 5.1: 1A U990 a9 ATUN139 AN IAZAAN

Wanwu 1321 (ms)
AU 1 Ilduazai1e MetaData 42.57
AU MetaData 129108 1 T a luuas 6.12
i MetaData 183 1 Tawsnnes 6.27
Al MetaData 194 1 lawsnnes 5.24
iyl MetaData 184 1 e 6.03
il MetaData 1iiadaingn il 1 a1 3.95
AU MetaData 19satfur0s n&Rsing1 1 a1y 3.78
al MetaData 184 1 W& 4.94
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\Wasannisdumndayaiveaing MetaData 189 IW&IUNNTIW szULAfIaaLn TRy A

¥ & Y raid =3 1 ' A ' o :I/ A ¥
ansruugdeyauazieradiiTnsianlindiives (dnweedng) AsduwnainldlunisAum
waza¥19 MetaData 18IS lunstin MetaData Tdléivag Tuwatazldiaauiundiileiduan
Aawinenan waziliasannyn feriduaes SCFS azdiasiinsld MetaData Tun19neu faiunig

\Fuagdasiiy MetaData azRdoudqsaninan g lunismiels

5.1.3 N159AUsEANEMNINAE AR LUN15saIsunata s dansanny

¥
aAalao

o ﬁl o =2 a ! ¥ dd‘d
nsmaaesiliidngisrasAiiednisr@naninaeslusimadiwmnzaisnlunstininans
Tsazenldaundes fu Waunsun ldlunrmeasafullsunsuniwnaianazairamenaumn
o dl = ¥ o o dl Y a ¥ dJ o '

MuIUNINNe Fen T uieiFLURATe ILTNNMNAZ AR B9 TUNNININ1INAAEY WARZINIAAY
BuFiuiuNe AN W 1Az BN AUALIIA 1WA IALINENTNNWAUNITRUNIAg AT

1
o a o A

N19A5a Ine e funNINIMedaLRRauNn 7 Heriduee

1) NN2AUUN MetaData 989 WRaNNLAT (Lookup Cache)

2) N"34519 MetaData 194 lALanNas (Make dir)

3) N178U MetaData 184lanneT (Delete dir)

4) n19a¥19 MetaData 18414 (Make file)

5) N194579 MetaData gasatiufivadae g (Make replica)
6) N19aU MetaData m@mﬁuﬁﬁﬁ%ﬂm@ﬂw&@elete replica)

7) 138U MetaData 1044 (Delete file)

s2cond Metadata Operation
45040

40.00
/ —#— Lookup Cache
3500

stiich / —d— Make dir

2500 //% —pi— Delete dir

2090 - = —4— Makefile
SRt 1 |

15.00 /%V/"

1000

/ —— Delete replica
500 |t

= . Delete file
0.00 r : r : ]

400 g00 1200 1600 2000

~Make replica

Concurrent Thread

all dl k%3 o dd‘d o v o
a“ﬂ‘ﬂ 5.1: LL@ﬁ\‘lL‘J@’Wﬂ,‘ﬁﬂ’]iVI’]\‘]']uﬂi‘mVlllﬁ@’]EI“’] NTANINIUNTRHNNU



49

annnanudanan il semaliuin1suniaree luEN1SNAZANFINLIN ANUIUNTATINIAS

al

al

Mneundens fudtesndidaruaumsandadundntes wunindadann 1,200 wen fasdl
o Aﬂl o b4 o = %
[UIUINIATINUWTaNTULsTHNM 950 — 1,200 men ilusiu

AMNEANIIMAADIIUILN 5.1 WLFIMINAUIUMIANTINUNFaNAURNINTY azinlifioan
P lunnstszananadiuvuaunaziinauluguuuaesieiduiaasinias (Exponential Function)

4 oo @ X d 4 s S 4

awinuua e iluguiiedann Wela I umsANNINTY ML ssHIaNALILLATE
WUFnIsmnzaFasesadumaanniie liyne msaiilanianiauminiy deiladeluises

o Y X fo— ey o A o Naa o
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= o
11N HANLLTETUge

AnEANIIAaaRliiINAIuImMeata v 800 man Avuuilsiuasdligennn (1d
WK1 A7) WAMINHAIWNNIARARALIIENNL 1,200 WInTwldudapanuudsiuraanan gy
NN NIUATBNRNINTY (W5zanns 4 = 10 FUT) LaUNINARUIWNIANINNATT 2,000 WIANAL
a di 1 o A o 2 o 2’/ @ a Y a 4” 1
WatlymFesutiaaauan ldiiasnaauwin linsniiuueafsfinadeianarntuuaz ld

AN Usa e
5.1.4 nMganUsEananInaasdI U 10

nanasesiidnglszasdivedadlszanaainteiniseudanvd teld API 299 SCFS

A8 I0Connection Tagl APl NldiTe e uAe APl 989819134 L8un java.io.FilelnputStream wae

java.io.FileOutputStream n13NARe L1787 81 NS WL L@ D U LR LATEIATUIDITDIARE
'S a T { a s o d{' o d‘ d‘ !

wafpaniowmef dounase daulnduuunisinaazinainiazesaunliiazespougy dau

seuuIngnldnaaesduiu APl sasarnAeszuningayndlunisddelndviesiiv uay NFS u

A gwLLmnging Wanldlunimeaaaians 512 MB

WIBs =
5000 -
T 1O Experiment
4500 - =
L f W SCFS
i 3204 -
35.00 3020 Linux / NF5
3000 -
25.00 -
2000 - — 1300
1500 - 1058 11.07 ;
1000 -
N
0.00 T T T |
Local Read Local Write Remote Read Remote Write

517 5.2: uansanmFanldlunnsanuslsulvddag APl 999 SCFS aLiL89379
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Anuan1amaaedtung gl 5.2 avadalunisdnfelndsdon AP 289 SCFS luyn?
nstazNAtasnI1ANiFluNT D INAse APl 18997191 1iia9a1nd91 APl 989 SCFS §
i’/ o QI é{ a o dl 1 al & a v 1 [~3
TURALNIININUANTLAN T UNINAINNaR e u &N Rse APl 1899197 aginglafiniunig
o A a Ho Ay o = o 8 v @ \ = sy Y .
NN ANRETaR T ninaenn lEAuiF lunnsaudswIngsasg APl 284 SCFS 41091 API
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'
o o

5.1.5 N199AUsEANENINURIAIFINITNNGIU

3

aa
NITNANBIUN
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nysrasAliednanmiidluntieuesAdanan 1ilviusnng Inaisy
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dl a a & d”
A113997 5.2: Us“@NBNINRININTUN LT

a9

Waridu 1287 (ms) Waridu 1287 (Ms)
aiw 1 laanves 64513 | ¥4 1Tl (31 MB) 3464.21
asunudaya 1 Wa 428.77 | au 1 atusedlwdingn 654.59
asunndeya 1 lasnnes 422,86 | fhe 1 ISuwedeaReniu 736.04
WanuamaTs 1 g 578.93 | Wndamn 1 W4 (31 MB) 3144.79
wWasuanauiTR 1 laisnne? 582.27 | wamesneng 1 e 423.56
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AARNUIN .

NNSAAAILAZNIS k3911 SCFS

U.1 TUAAUNITANAY

1) aeelng ‘scfs.tar.gz’

~ # tar —xzf scfs.tar.gz

1%
o o

2) AAFWLIRNINLIAAANTA “SCFS_HOME” lAin1mnaas SCFS it

~ # export SCFS_HOME=/opt/scfs

Vo

3) dusuweraanazmaseiupzaalifizniammzansin liwn [ lWangsaAndusunisRasany

'
ol ¥

sruugudays MySQLIReNmLARY username Az password 2adlWAlinsariu Tanses
Nt lean

- scfs/config/meta-db-conf.xml

- scfs/scfs-table.sql

- scfs/scfs-user.sql

4) dan3ds (Script) auSLARAILLTLNTN

~ # cd scfs; ./install_scfs.sh <metalfile> <i386|x86_64>

a o o | A i a :// | dll Y A ¥ A dll Y A ¢
‘W’ﬁ"]llLﬁ]ﬂ‘s‘ﬁ]’)LL‘J‘ﬂLﬁuﬂ’]i‘L@‘ﬂﬂ‘J’]‘ﬂzﬁlﬂElx‘lLﬂuLﬂﬁ“ﬂ\‘llﬁﬂﬁ‘ﬂ’]?LNW‘.ﬁﬁﬁﬁl”lﬁﬁ“ﬂLﬁ?‘ﬂ\ﬂﬂ‘i_lﬁ‘ﬂﬁﬁ‘iﬂ/\l@

NRRasFNdadun1RananNTReNIINIaLATadI T RLLL i386 1T x86_64

v
5) lllsunsudosadialndnissiamnaesssuy

~ # java -cp $SCFS_HOME/lib/scfs.jar space.scfs.tool.GenConfig

Metadata Server Name: master

Data server-amount: 4

Insert name of the Data server. Range number can be represent as [begin:end]
Data server Name: compute-0-[0:3]

Message port (59113):

Storage dir: /state/partition1/scfs-storage

This is the input value

Metadata Server: Master_Node

Data Server 0: compute-0-0




6)

a.

1)

)

&L

a.

1)

70

Data Server 1: compute-0-1

Data Server 2: compute-0-2

Data Server 3: compute-0-3
Message Port: 59113

Storage: /state/partition1/scfs-storage

Is it ok? (y:n):y

whladeyanldaiedanlulng $SCFS_HOME/configlog4j.properties’

2 N5t - Paszuy

Nlassuy

~ # $SCFS_HOME/sbin/scfs console

NTUATEUL

~ # $SCFS_HOME/sbin/scfs stop

NITARLUDTNANIRSUBANTEUL

~ # $SCFS_HOME/sbin/scfs status

3 USTNAANFY

scfs-chgrp s nlasunguaasvg

a

NN Root 289951

N9 ldenu . scfs-chgrp [-r] <group> <scfs-path>
T s nlasunguaes s lulasnnesuuuEand
Finaginanns ey

- manlasunguaedlaennesde Jscis/nipat waridneTulidungy ‘users

~# scfs=chgrp —r users/scfs/nipat

scfs-chhost SlasuesasninuEn Ay g

a a 3 U aa a = = 1
Aansnsldeny  : AesdAnslunisdsulaenynesiy

N7 1991 : scfs-chhost [-r] <host> <scfs-path>
o 4 do o da = I
-r : L‘]J@EINL@?‘NVW]’WI‘L&’W]Lﬂ‘]_IVLV\IZﬂHVLmL?ﬂV]ﬂ?LL‘LI‘LIL?EIﬂGﬁ’W
Aaaeinanig gy

1
a @

- wlaswezesiiaush v ianed lwlaennes/scfs/nipat/dirt’

‘compute-0-1’

TihfluaTasiaann
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~ # scfs-chhost —r compute-0-1 /scfs/nipat/dir1

- waswezesivinushaiuInaniTenngluuy Jscisinipat/dir2/file” Tiflupzasnaadn

‘compute-0-3’

~ # scfs-chhost —r compute-0-3 /scfs/nipat/dir2/file*

scfs-chmod Sasulunm (Mode) 129lna

a

ansnsldenn  : 1dnvasing

AlbAC Rt : scfs-chmod [-r] <mode> <scfs-path>
o - 11las Mode was s lulalennesiuyuEandd
ANRLNNNT 191

- ulasu Mode 103 llaniiTenssguius /scfs/nipat/dir3file* bin’ 1l 755

~ # scfs-chmod 755 /scfs/nipat/dir3/file*.bin

scfs-chown ulasuRiaagng

a

ansn13ldanss  : Root U838

N7 9N : scfs-chown [-r] < <owner[:group]> > <scfs-path>
r ulasudiaasnalulaennasuuuEangn
AaaeinanIg ey

- Waswdnvesalulannes/scisiipat U ‘nipat’

~ # scfs-chown —r nipat /scfs/nipat

scfs-cp - gt d

ansnsldenn Analunisanulidnueiiy wazdna lwnindaulaiennesustaaalaisnne?

Uanenng
RREIs Nt - scfs-cp [-rh <host>] <scfs-src-path> <scfs-dest-path>
o - g ndlulaienne sRued UL EnTn

° P = o - =
-h <Host> : AusLATaslatanie uinliintniruaLATaslaTeNIe sruLAziaan
4 4 |
LATRIN ANz AN 1
%3 1 U
ARRLNNNNT 91

- g g lulasnnesse Yscfsinipavdirt’ ldivlulasnnesde Yscismipat/dir’

~ # scfs-cp —r /scfs/nipat/dir1 /scfs/nipat/dir2

scfs-export - deaanlndann SCFS lu Linux.
ansnsldenn - @anslunisanuliasueiy wardnalunindaulaiennesusdaaalaisnnes

Uanang
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N9 9w : scfs-export [-rh <host>] <scfs-src-path> <linux-dest-path>
o - daaan g lwlaennesfuetuwuuEantn
4 o . d o4 e
-h <Host> : 1AFagLa1emIe wnlunuaszuLasdsaan U NpTasriasn
ANRLNNNT 91

- deeenWdlulaennedde Yscis/mipat/dirt’ lUiululagnnedde /timp’ LuLATaaiasnin

~ # scfs-export —r /scfs/nipat/dir1 /tmp

scfs-query - wansdeyanaalng

a

ansnsldenn  : Anslunnsaulannasidana Wd

N9 11 - scfs-query <-aplLsmughi <index>> <scfs-path>
-a - L&A Attribute Y9nNApa9lng
-p - AN B NG

y i W Siuad Wuananaszeslndas)

L gt Aiiluaed Wuandlasnnesudaalngase
-s L UAANTIARS NS

-m - uansinuaves g

-u - uanadnaeslng

9 : uanngnaes s

-h . LansiaveueRa AL INg

. . © s dl ¥ A'
- <index> : AMuUANKIELAY98Y Instance 103INA Nl lun13AUMN BRAnNUNILLaT 1
(MN12LAT 0 MNNBDNYN7 Instance)
RGNV L @arunsnuanidayated Waws 1 aluusaraisnesnnds
o 1 ¥
Fiae19nIgldanu

- udnadun1gaediaTe fileA’

~ # scfs-query —p /scfs/nipat/dir1/fileA

- LAANTIRLATEINTINL Instance U9 AR fileA’

~ # scfs-query —h /scfs/nipat/dir1/fileA

scfs-Is L uangaNenITIg
anensldan anslunisenudlasnmetudaedindiignuandlusenis
N7 1991 : scfs-Is [-hald] <scfs-path>

-a  uanannlng sanlndfignaaudag

-h - WAPNTALATANNNUTNILAL TN A sinel
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-d : me%’ﬂgmmimL?nm@?ﬁmmuﬁlwmm%’@g@aﬂmm@ﬂ
- T uand Attribute 289 I0d
FinagianIT N

- wassmensidlulalsnnesde Yscfsmnipat

~ # scfs-Is /scfs/nipat

- wdneensiade Yscisnipat/dir!’

~ # scfs-Is —d /scfs/nipat/dir1

- uaaemensnduay Attribute 204 WA lulalsnnesTe scfs/nipat/dirl’

~ # scfs-Is —I /scfs/nipat/dir1

9) scfs-mkdir - a5qlaennes
ansnsldan  : @nsluniad@enulasnnedus
nngldenu - scfs-mkdir <scfs-path>
FinagiaNNT kNN

- aFalasnneste Yscis/nipat/dir2’

~ # scfs-mkdir /scfs/nipat/dir2

10) scfs-mv . \nRaung IdnN lueEed
anennslden  : Avdlunsd@aulasnnesuslaedndfuaiuuaslasnnestananig
N ldenu . scfs-mv <scfs-src-path> <scfs-dest-path>
FinagianNT ka1

- fhelWdann /scls/nipat/dirt lu /scfs/mipat/dir2

~ # scfs-mv /scfs/nipat/dir1/* /scfs/nipat/dir2

11) scfs-reg asnzilaulndanszuudfjiFnieaundidng SCFS

q

ansnislden ¢ Anglunisanulndnuaiy dazdnalunndaulaiennesusdaaslaisnnes

Uanamnag
N7 . 'scfs-reg [-rch <host>] <linux-file> <scfs-file>
-r anziflenndlulanneiuuuGandn
-  Fadrunidduarudn Ui sz unnsa s @ et

o dl dl o v dl < & 1o (-3 dl U QI
-h <host> : AuuALATasRaz i AL NG vnlun vuaazifivasluereesiaani
FinagiaNNT NN
- awmzidaulagnnesde home/nipatlinuxdirt’ inglasnnesde Jscfs/ipat’ ULATEY

‘compute-0-3' AaeRan1snnan g
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Master: ~ # scfs-reg —rch compute-0-3 /home/nipat/linuxdir1 /scfs/nipat

T
=

- amzdaulWd  mpfile”  uwezes  compute-0-0'  dndsruululasnvnesia

Yscfs/nipat/dir!’ fagRanisai1efiamanTes

Master: ~ # ssh compute-0-0

compute-0-0: ~ # scfs-reg /tmp/file1 /scfs/nipat

12) scfs-rep - g

a

Ansnsldeny  : Ansluntreuwlndsiuait tazdnalunisdeulaennedud

ngldenu : scfs-rep <host>+ <scfs-path>

b

¥ <

<host>+ : LAFEATTINUTILIL Replica 183WE anwnsnszyléivaneiazas wiaziAzas
WeINFREtad974
UNEIUR) - lunnsenusazaisainisnainelgnas iWdusneduils (ldiAuauau

=

Hegluszuy)

o

wAraalsLiEng I a
AnaginanIg 99t

- g Yscfs/nipat/fileB’ lUATe ‘compute-0-3' Laz ‘compute-0-2'

~ # scfs-rep compute-0-3 compute-0-2 /scfs/nipat/fileB

13) scfs-rm - aulng

a

a P a S = e
ansnsldeny  : Anslunnsdsslatsnnadi

RREs Nt : scfs-rm [-r] <scfs-path>
o “aulndlulasnnesuuuBanan
AnaginanI7 1991

- aulWaNRnATamNNLUL Yscfs/nipatdirt ffile*.dat

~ # scfs-rm /scfs/nipat/dir1/file*.dat

- avldlulaenne RN nasaANILL /scfs/nipat/dirt

~ # scfs-rm —r /scfs/nipat/dir*

14) scfs-rmdir - avlalenneTndnanlan
ansnisldeny  : Anslunisdsulaennasiu
N ldenu . scfs-rmdir <scfs-path>

o 1 Y

ANRENNNIT L9111

- aulannenANAINLLL Yscfs/nipat/dir™

~ # scfs-rmdir /scfs/nipat/dir1*

T 17
o

15) scfs-rmrep - au AU n19ingn
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a

ansnsldenn  : Anslunnr@sulaennasuu

N7 91 : scfs-rmrep [host]+ <scfs-path>

- [host]+ . wiesiuatiureslidifasmnisay armnsnszy luaneeies uiazieie
wenuAneTeedng

UNEILI6] . lunsBanldmdeusazaiianansnayinglduafiazuilclndusinaneaii

(asistiasFaamantng 1 afy)
Finag1anns N

- aulng Yscfs/nipat/fileA’ aifuagLuLAzas ‘compute-0-0’ LAY ‘compute-0-1

~ # scfs-rmrep compute-0-0 compute-0-1 /scfs/nipat/fileA

16) scfs-retain SAUEnIE 1 atfuaes g udaataieuliine

~

a

ansnns ey Ao lnnsdawlaenne T
N7 9N - scfs-retain [-h <Host>] <scfs-path>
. F X s A N\E
-h <host>  : NANLALATENNALRIUTIT AL NS
UNEILI6] s aunsngey WA dnemisIWdlunasFanldmdsusiazai
Aaaeinanig gy

- auyn atures e Jscfs/nipat/filet’ aniuatiufiagLuATas ‘compute-0-2

~ # scfs-retain —h compute-0-2 /scfs/nipat/file1

2.4 APl 229 SCFS

APl du5un139mangindues SCFS as19ldifluaanaaa “ScfsProcessAPI” Wariduiitla

3
Tildeuidnmoziduny static AsarnnsnBenldeuldlneglisesinisaiedngaresnaiatl

' [%
o

Warituni 1 danldanulanseil

public class space.scfs.api.ScfsProcessAPI

- public static int list(List-result, String-path, boolean-isAll, boolean.isL.ong, boolean

isGetHost, boolean isDir, boolean isMakelLineResult);

public static int query(List result, String path, String delimeter, boolean getHost, boolean
getPhyPath, boolean getlLink, boolean getLinkParent, boolean getSize,

boolean getMode, boolean getUser, boolean getGroup);

public static int changeMode(String path, String mode, boolean recursive);

public static int changeOwn(String path, String user, String group, boolean recursive);
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- public static int changeHost(String path, String srcHost, String dstHost, boolean
recursive);

- public static int changeGroup(String path, String group, boolean recursive);

- public static int copy(String srcPath, String dstPath, String dstHost, boolean recursive);

- public static int export(String srcPath, String dstPath, String dstHost, boolean recursive);

- public static int lookup(List result, String path, boolean isGetAttribute);

- public static int makeEmptyFile(String path, String dstHost, int mode);

- public static int makeDir(String path, int mode);

- public static int move(String srcPath, String dstPath);

- public static int register(String[] srcPaths, String dstPath, String dstHost, boolean
isCopyMethod, boolean recursive);

- public static int remove(String path, boolean recursive);

- public static int removeDir(String path);

- public static int replicate(String path, String[] hosts);

- public static int removeReplica(String path, String[] hosts);

- public static int retainReplica(String path, String host);

APl &nusunnsdindelnanaels SCFS aflndidunanada “lOConnection” nnsien’d
NUALFRIAFINTANIRY  /OConnection AUNINEY 1Al IOConnection wiksduazldidnnelnals

1 v 1 v
e anile T & winades Warduna L ldenuafail

- public I0Connection(ScfsFileHandler fileHandler) throws SCFSException
- public synchronized void open() throws SCFSException
- public synchronized boolean read(ByteBuffer buffer, long offset) throws SCFSException
- public synchronized int read(byte[] buffer, long offset) throws SCFSException
- public synchronized int read(byte[] buffer) throws SCFSException
- ‘public synchronized int read(byte[] buffer, int b_offset, int b_length)
throws SCFSException
- public synchronized boolean write(ByteBuffer buffer, long offset) throws SCFSException
- public synchronized boolean write(byte[] data, long offset) throws SCFSException
- public synchronized boolean write(byte[] data) throws SCFSException
- public synchronized boolean write(byte[] data, int d_offset, int d_length)

throws SCFSException
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public synchronized void seekToEoF() throws SCFSException
public synchronized void seekToStart() throws SCFSException
public synchronized void seek(long offset) throws SCFSException
public synchronized void truncate(long size) throws SCFSException
public synchronized void oneSideRelease()

public synchronized void release()

public synchronized void close()




AARNUIN A.

AutaasinNguay CCSS

A.1 APl aasszuudauldusnisuuiasasliusnig GHOSTS

APl gasszuvdauldusnisumasasiusnis GHOSTS ludmgaesnanate “CessApi”

[%
Yo A

Tne et lEiFanldsail

public class space.ccss.ghosts.services.resources.CcssApi

public CcssApi(CcssBrowserService broserService, User user);

- public CcssApi(CcssBrowserService ccssBrowserService, User user, ileBrowserService
fileBrowserService) throws FileTaskException;

- public String getHome(String cfs) throws FileTaskException;

- public String makeHome(String cfs, String homeName) throws FileTaskException;

- public String getShare(String cfs) throws FileTaskException;

- public String makeShare(String cfs, String shareName, String voGroup)
throws FileTaskException;

- public String getRoot(String cfs);

- public Ccsslocation getRootlocation(String cfs) throws FileTaskException;

- public String query(String cfs, String question, String hostName)
throws FileTaskException;

- public String[] query(String cfs, String question, List<String> hostList)
throws FileTaskException;

- public CcssLocation info(String cfs, String path, String host);

- public List<CecsslLocation>info(String cfs, String path, List<String> hostList);

- public boolean exist(String cfs, String path, String host);

- public boolean exists(String cfs, String path, List<String> hostList);

- public List list(String cfs, String listPath, List hostList, int listOption)
throws FileTaskException;

- public List list(String cfs, FileLocation pathLocation, List hostList, int listOption)

throws FileTaskException;
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public List list(CcssLocation pathLocation, List<String> hostList, int listOption)
throws FileTaskException;

public CcssMakeDir[] makeDir(String cfs, FileLocation pathLocation, List<String>
hostList) throws FileTaskException;

public CcssMakeDir[] makeDir(String cfs, String dirPath, List<String> hostList)
throws FileTaskException;

public CcssMakeDir[] makeDir(CcsslLocation parentLocation, String newDirName,

List<String> hostList) throws FileTaskException;

public CcssRename[] rename(String cfs, String oldPath, String newName, List<String>

hostList) throws FileTaskException;

public CcssRename[] rename(CcsslLocation oldLocation, String newName, List<String>

hostList) throws FileTaskException;

public CcssDelete[] delete(String cfs, FileLocation location, List<String> hostList)
throws FileTaskException;

public CcssDelete[] delete(Map<String, List<CcsslLocation>> hostLocationMap)
throws FileTaskException;

public CcssCopy copy(CcsslLocation src, CecsslLocation dstParent, String dstNode)
throws FileTaskException;

public CcssCopy copy(FileSet src, CcsslLocation dstParent, String dstNode)
throws FileTaskException;

public CcssMove move(CcsslLocation src, String srcNode, CesslLocation dstParent,
String dstNoede) throws FileTaskException;

public CessMove move(FileSet src, String srcNode, CcsslLocation dstParent, String
dstNode) throws FileTaskException;

public FileTransfer transfer(List<CcsslLocation> srclLocList, String srcNode,
CcsslLocation dstParentLoc, String dstNode, String transferType)
throws FileTaskException;

public CcssUpload upload(String uploadedFilePath, CcsslLocation dstLocation)
throws FileTaskException;

public CcssDownload download(CcssLocation src, String localFilePath)
throws FileTaskException;

public List getTaskStatusMsgs();




80

A.2 autnasinadiusunisidanmaszuuinanadinas

Tudautiilunisuaasdumasinad miulisruulndadame ftin lseynisineuaessoes

TnedumafinauasiaridunscsuuIndrdamefazdasrinllszynisvinanlsun

A.2.1 awmasinaszullwamadinas

public interface space.ccss.cluster.cfs.ClusterFS
- public String getName();
- public String getDescription();
- public boolean isParallel();
- public String getNameSpace();
- public CfsCmdFactory getCfsCmdFactory() throws CcssException;
- public void initCfs(String name, String desc, boolean isParallel, HashMap params)
throws CcssException;
public abstract class space.ccss.cluster.cfs.AbstractCFS implements ClusterFS
- abstract protected void initCFS(HashMap params) throws CcssException;
public interface space.ccss.cluster.cfs.prop.HaveShareDir
- public boolean makeVOShareDir(String voGroup, String dirPath) throws CmdException;
public interface space.ccss.cluster.cfs.prop.HaveUserHome

- public boolean makeUserHome(User user, String dirPath) throws CmdException;

3
[ o

A.2.2 BupasinadusudngA|s

public abstract class space.ccss.cluster.cmd.CfsCmd
- abstract protected boolean checkParams();
- protected boolean preProcess() throws CcssException;
- abstract protected boolean cmdProcess() throws CcssException;
- (protected boolean postProcess() throws CcssException;
- abstract public String getName();

- abstract public String getDesc();

o aa g

wanann CfsCmd Tauuinafinavnanuan SelaumnefindsesTaranan1sn1aIuunIann

CfsCmd BNTINT FWIWNITLILALARsTYN19NauTeaunesiiamanil daldun

a

public abstract class space.ccss.cluster.cmd.CmdCopy extends CfsCmd

public abstract class space.ccss.cluster.cmd.CmdExport extends CfsCmd
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public abstract class space.ccss.cluster.cmd.CmdList extends CfsCmd

public abstract class space.ccss.cluster.cmd.CmdMakeDir extends CfsCmd
public abstract class space.ccss.cluster.cmd.CmdMove extends CfsCmd
public abstract class space.ccss.cluster.cmd.CmdRegister extends CfsCmd
public abstract class space.ccss.cluster.cmd.CmdRemove extends CfsCmd
public abstract class space.ccss.cluster.cmd.CmdRemoveDir extends CfsCmd

public abstract class space.ccss.cluster.cmd.CmdRename extends CfsCmd

J
o o

a (-4 2 [
A.2.3 uULRASINANI98519960AE

public class space.ccss.cluster.cmd.def.DefaultCmdFactory implements CfsCmdFactory

- public CmdList createCmdList(User user, Map params, ClusterFS cfs)
throws CessException

- public CmdRemove createCmdRemove(User user, Map params, ClusterFS cfs)
throws CcssException

- public CmdMakeDir createCmdMakeDir(User user, Map params, ClusterFS cfs)
throws CcssException

- public CmdRemoveDir createCmdRemoveDir(User user, Map params, ClusterFS cfs)
throws CcssException

- public CmdMove createCmdMove(User user, Map params, ClusterFS cfs)
throws CcssException

- public CmdCopy createCmdCopy(User user, Map params, ClusterFS cfs)
throws CcssException

- public CmdRegister createCmdRegister(User user, Map params, ClusterFS cfs)
throws CcssException

- public CmdExport createCmdExport(User user, Map params, ClusterFS cfs)
throws CcssException

- public CmdRename createCmdRename(User user, Map params, ClusterFS cfs)

throws CcssException

A.3 APl dwmsunisldanulausisdlduinig

2

APl duiulaussglduinisues CCsS luimgueinaiade “CessClient” Garfaridulss

oy X
Fenldean
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public class space.ccss.client.CcssClient

public CcssClient(String hostName) throws CcssException

public CcssClient(String hostName, ClientSecurityDescriptor descriptor)
throws CcssException

- public static void initCcssClient() throws CcssException

- public void setPort(int port)

- public int getPort()

- public void setProtocol(String protocol)

- public String getProtocol()

- public CcssResponse query(String cfs, String question) throws CcssException

- public CcssResponse list(String cfs, String listPath, int listOption) throws CcssException

- public CcssResponse copy(String cfs, String srcPath, String dstNode, String dstPath)
throws CcssException

- public CcssResponse export(String cfs, String srcPath, String dstNode, String dstPath)
throws CcssException

- public CcssResponse register(String cfs, String srcPath, String dstNode, String dstPath)
throws CcssException

- public CcssResponse mkdir(String cfs, String dirPath) throws CcssException

- public CcssResponse remove(String cfs, String srcPath) throws CcssException

- public CcssResponse rename(String cfs, String oldPath, String newName)
throws CcssException

- public CcssResponse-move(String cfs, String srcNode, String srcPath, String dstNode,
String dstPath) throws CessException

- public CcssResponse mkhome(String cfs, String dirPath) throws CcssException

-"_public CcssResponse mkshare(String cfs, String dirPath, String voGroup)

throws CcssException
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public class space.ccss.client.CcssResponse
- public String getCfs();
- public String getCmd();
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- public String getHost();

- public String getListPath();
- public String getMsg();

- public List getResults();

- public int getStatus();
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