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I.  Giéi thiéu chung vé Grid va Grid Middleware
Hé théng Grid la mot tap hop nhirng tai nguyén tinh toan, tai nguyén hru trir, tai
nguyén két ni, va thiét bi khoa hoc. Nhitng tai nguyén nay 1a nhirng yéu té tao nén
phan fabric ciia Grid. Tai nguyén tinh toan c6 thé 1a siéu may tinh, may chu, hé théng
cum may tinh hodc 13 may tinh c4 nhan thudng 1a dugc phan b trén nhitng viing dia
I khac nhau, nhitng to chirc khac nhau. Nhitng dung cu khoa hoc nhu kinh thién vin
hoac mang cam bién cung cap dir liéu thoi gian thuc dé Iuu trix vao co so dit liéu.
Nhirng thiét bi khoa hoc nay thuong khéng tap trung, khong dong nhat va lai ghép.
Pé sir dung nhirng tai nguyén nay mot cach hiéu qua, ta can phai c6 mot s6
middleware dé truy cap t6i tai nguyén trén Grid, diéu phéi sir dung tai nguyén theo
chinh sach cua cac VO va bao vé cho ngudi cung cap dich vu.
Grid Middleware cung cap cho nguoi ding kha ning tinh toan giéng nhau trén moi
nén tang, truy cap dong nhat vao céac tai nguyén khong dong nhat trén Grid. Qué trinh
phét trién phan grid middleware can phai c6 kha ning chia sé, kha ning str dung lai,
va kha nang mé rong dé 1am giam thiéu thoi gian can thiét cho viéc phat trién va trién
khai lai. Grid middleware 1a mot tap hop nhirng API, giao thirc, va phan mém cho
phép tao ra va sir dung hé thong Grid. Miac du grid thudng duoc sir dung bén trong
mot hodc mot sé td chirc, va viéc phat trién cac API nhu 1a mot phan cua cac
middleware 1a c6 thé nhung n6 khong cung cip mot giao dién triru tuwong cho nhiing
dur an thuc té. Bai vi sy phic tap trong kién tric cua Grid va sy da dang vé tinh ning
nén su tuong tac gitra middleware va nhirng phan mém khac 1a rat can thiét. Bé dé
dang ung dung vao thuc té, mot grid middleware thuong co kién tric phan tang.
Trong kién trac chung cua mot Grid, ting dudi cing, 1a tang fabric — tap hop cac
ngudn tai nguyén trén Grid, tang trén cung Ia 16p wng dung. Tang middleware 1a tang
nam gitra hai tang trén. Ngoai ra ting middleware con cd thé chia thanh hai tang con
tach biét. Theo céch tiép can nay thi toan b grid gdm bdn thanh phan: fabric, core
middleware, user-level middleware, ing dung va portal. Hinh dudi day minh hoa kién

trac cua Grid va Grid middleware ¢ trong do.
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APPLICATIONS

Applications and Portals ‘

USER LEVEL MIDDLEWARE

Development Environments
and Tools

CORE MIDDLEWARE

Distributed Resources
Coupling Services

FABRIC

’ Local Resource Management

Hinh 1: M6 hinh Grid
Trong md hinh nay, tang middleware duoc chia 1am hai thanh muc: core middleware
va useer-level middleware. Core middleware cung cap nhitng dich vu co ban nhu 1a
quan ly cong Viéc tir xa, dang ky tai nguyén, truy xuat dir liéu, dang ky thong tin dich
vu, phét hién dich vy, bao mat va chét luong dich vu nhu dit chd tai nguyén. Nhitng
dich vy nay cé nhiém vu triru twong hoa, che dau sy phuc tap va khong ddng nhat cua
tang fabric bang cach cung cip mot phuong thirc duy nhat va 6n dinh dé truy cap toi
nhitng tai nguyén phan bd trén Grid. User-level middleware 1a mot dang middleware
ma trong d6 co sir dung nhiing giao dién da dugc cung cap ¢ 16p dudi dé tao nén
nhitng dich vu & mic cao hon. D6 1a nhitng bd cong cu phét trién, méi truong phét
trién, quan 1y tai nguyén va dinh thoi cho nhitng (rng dung chay trén mot tai nguyén
chung.
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. Nhirng chire ning trén Grid Middleware
Nhirng thanh phan trong Grid Middleware cung cip cho ngudi ding nhitng chire ning
can thiét dé t6i wu viéc sir dung Grid. Nhirng chirc niang nay gom c6 chirc ning co ban
nhu: xac thuc, cip quyén, truy cap tai nguyén, truyén tai di liéu va giam sat. Ngoai ra
con ¢o6 nhitng chirc nang phirc tap khic nhu quan 1y tai nguyén, dang ky tai nguyén,
quan ly cong viéc, quan ly théng tin ... ¢ thé duoc phat trién dya trén nhitng chirc
nang co ban.
1. Nhirng chirc nang co ban
Nhitng chirc ning co ban trong Grid middleware gom cd thuc thi cong viéc, bao mat,
dich vu théng tin va truyén tai file
Dich vu thuc thi cdng viéc hd tro viéc nhan cdng viéc dé chay trén mot tai nguyén &
xa. Trén tai nguyén nay da duogc thiét 1ap nhiing yéu t6 bao mat do dich vy bao mat
cung cap dé nhitng ngudi co dang thim quyén méi duoc sir dung. Co ché bao mat co
lién quan dén xac thuc nguoi ding, cAp quyén, va truy xuét thong tin an toan dén tai
nguyén trén ludi. Trong qua trinh thyuc thi, dich vu nay phai cung cap duogc thong tin
vé tién d6 va trang thai cua cong viéc. Do d6 viéc quan ly cac cdng viéc nay déu dua
vao mot ma s duy nhat & trong tai nguyén grid nham tao thuan loi cho viéc quan ly
cling nhu 13 13p lich dé chay ching.
Dich vu bao mat cung cip co ché xac thuc va cip quyén cho nguoi st dung dé truy
Xuat t&i tai nguyén trén grid. Nhirng co ché nay duoc dua trén nén bao mat ciia mang
may tinh. Nhitng giao thtrc va phuong thic ¢b dién cua bao mat mang da duoc ung
dung vao Grid nhu ma hoa, chir ky s6 va nhiéu co ché bao mat co ban khac. Béi véi
viéc x4c thuc ngudi dung thi PKI va Kerberos 13 hai co ché duoc sir dung nhiéu nhat.
Ngoai ra hé théng Grid can phai hd tro ché d6 dang nhan mot lan (single sign-on) dé
hd tro viéc thuc thi cac cong viéc can str dung nhirng tai nguyén trén grid ¢ nhiéu site
khac nhau, truong hop nay ngudi ta thuong sir dung mot chang nhan y quyén dé
thuc hién.
Dich vu thong tin: thong tin trén méi truong grid ludn ludn bién dong nhu trang thai
cuia tai nguyén, mot tai nguyén c6 thé duoc két ndi hoic ngat két ndi ra khoi grid bat
ki lic nao, dia chi cia nhitng dich vu c6 thé bi thay d6i. Mot dich vy théng tin cung

cap kha nang truy van thdng tin vé tai nguyén va nhitng dich vy, vi dy nhu muirc do
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hoat dong cua CPU, tong dung luong bd nhé con tréng hay da st dung, trang thai cua
mét dich vu ... . Nhitng thong tin nay sé duoc ghi lai va dugc phén tich nho nhitng
dich vu mirc cao hon nhu thyc thi cdng viéc. Gan day, dich vy thong tin thudong dugc
gan kém vai web ngi nghia dé cung cap kha ning truy van théng tin hiéu qua hon.
Truyén tai dir liéu: cung cap kha nang truyén dir liéu an toan va hiéu qua ma mot
cdng Vviéc can tir dia chi goc téi nat tinh toan, truy xuat can thiét. Ngudi st dung chi
can ra mot lénh don gian kiéu nhu: “chuyén file A tir may cha X téi may chu Y véi
tén mai la file B mot cach nhanh nhat ¢6 thé”. Mot s6 chie niang phy nhu chia nho
file 18n nhiéu noi hoac truyén tai dit liéu song song thudng duoc ap dung khi co lwrgng
di liu 16n.
2. Nhirng chire nang nang cao

Dua trén nhirng chirc ning co ban dwoc cung cap boi Grid Middleware, mot sb
luong céc dich vu cip cao hon, phirc tap hon dugc phét trién thém. Dich vu quan ly
file, dich vu quan ly thdng tin va dich vu quan Iy cong viéc ¢ thé duoc coi la cac
thanh phan chinh cua céc dich vu loai nay.
Dich vu quan 1y file: cho phép nguoi str dung diéu khién qua trinh truyén tai file va
giam sét trang thai cua ching. Grid Middleware can phai cung cip nhitng chtic ning
nay cho ngudi sir dung va che gidu hién thuc phic tap bén trong. Dich vu replica la
mot phuong phap dé ting cuong du thira dit liéu nham muc dich giam bét chi phi
chuyén doi file. Mot tap hop cac dich vu lién replica dugc cung cap boi middleware
nhu dich vu theo ddi vi tri cua replica, quan ly replica.
Quan ly théng tin cho phép truy van thdng tin vé& dung lwong lwu trit va tai nguyén
tinh toan cling nhu thong tin xuét ra tir nhirng thanh phan khac trong Grid. N¢ ciing
bao gém trang thai thuc thi cac cong viéc dé sir dung cho viéc thu thap, luu trir va
phan tich. Thang tin vé tai nguyén va cach truy cip cac tai nguyén do s& cung cap cho
ngudi st dung mot céi nhin tong quéat vé sy chiém dung tai nguyén trén Grid. Ngoai
ra, dich vu thong tin nay thuong di kém véi dich vu giam sat. Dich vu thdng tin va
giam sat giup cho nguoi sir dung tim kiém tai nguyén va thdng tin lién quan tai tai
nguyén d6 nén né giit mot vai trd rat quan trong trong hé thong Grid.
Quan ly cdng viéc 1a mot dich vu kha quan trong khac nham giai quyét sy lién quan

gitta nhitng dich vu véi nhau nhu bao mat, truyén tai dir liéu va dich vu théng tin.
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MGt cong viée duoc ngudi ding nhap vao thuong ¢ nhidu cong viéc con bén trong

va sir dung di liéu 16n, va c6 thé 1a khdi lwong tinh toén 1on, kha ning chiu 13i.

1. Céc Grid Middleware thong dung
1. UNICORE
UNICORE duoc hién thyc trén nén cong nghé web. Trong UNICORE ¢6 st dung
Java va HTML la nhitng chuan dé hién thi trang web cho nguoi sir dung. DNS va
LDAP cung cap chuan dung dé truy cap vao file, tén va nhing tai nguyén phan b
khac. Mot giao thuc client/server cé sir dung https sé gilp cho viéc truy cap tai
nguyén cling nhu nhirng thdng tin khac mot cach an toan. Cac chang chi an toan cung
cap su tin cay va co ché xac thuc ddng nhét cho ngudi ding va nhirng d6i twong khac
trén Grid. Dudi ddy 1a mé hinh kién tric cia UNICORE

Client

Authorized AJO

JPA

JMC

Gateway

(Authentication
&autoriza tien)

Hinh 2: Kién tric caa UNICORE
Trong hinh minh hoa trén, phan client c6 mét thanh phan la Job Preparation
Agent(JPA), d6 1a mot Java applet chay trén nén web ciia nguoi ding. Trong Java
applet do sé c6 mot cdng viéc duoc tao ra Abstract Job Object (AJO) duoc tao ra.

Ngudi sir dung c6 thé dinh nghia AJO nay va chi dinh noi thyc thi ma nguoi ding c6
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tai khoan trén d6. Sau khi AJO dugc tao ra, n6 s& dugc chuyén Network Job
Supervisor (NJS) kém theo chirng thuc cia nguoi dung téi mot gateway. Ca NJS va
gateway déu duoc chay trén nhitng may chii ciia Grid. O client con cé thanh phan Job
Monitor Controller (JMC)dung dé lay trang thai caa cong viéc va két qua cudi cing.
Phan gateway cia UNICORE cung cip mét 16i vao duy nhat tgi hé thong Usite, hé
théng nay c6 chira mot may chu https va mot Java applet. N6 cung cap dich vu cho
viéc x4c thuc va cap quyén cho ngudi sir dung. Sau khi xac thuc nguoi ding bang
chang thuc dinh kém theo AJO, may cha nay chuyén AJO téi mot servlet. Servlet nay
lay ra thong tin vé tén dang nhap duy nhat va tim kiém thong tin vé nguoi dung doé
trong co sé dit liéu nguoi dung dé biét dugc quyén truy cap téi nhitng tai nguyén can
thiét. Sau d6 AJO duoc chuyén toi cho NJS

UNICORE Vsite co chira Network Job Supervisor (NJS) va Target System Interface
(TSI). NJS nhan mot AJO va bat dau xir Iy nd, cling thoi diém nay NJS gai mot thong
bao tai JPA dé xac nhan l1a c6 AJO nay trong hé thong, sau lic nay ngudi dung cé thé
huy hoac thém AJO cho cac NJS. Trong qua trinh thuc thi caa céng viéc, mot Uspace
duoc tao ra dé luu lai tt ca nhirng file can thiét cho qué trinh thuc thi va
AbstractTask. NJS sau d6 chuyén AbstractTask thanh tap nhirng dong Iénh ma c6 thé
thue thi duoc bai Target System Interface (TSI). Trong tha tuc chuyén doi mot loai
co so dit liéu duoc hién thuc dé thuc hién viéc chuyén doi nay. TSI nhan mot cong
viéc da duoc chuyén ddi tir NJS va dua cho hé thdng bén dudi dé chay. Khi mot cong
viéc dinh nghia bai AJO hoan tat, mot thong diép duoc tra vé cho ngudi dung va
Uspace bi x6a di.

So sanh véi nhitng nén tang middleware khac thi diém manh caa UNICORE 1a mot
client manh va dé& sir dung. N6 hd tro tat ca cac phién ban cua Java va cé thé cai dat
duoc dudi Windows Ian Unix. D4i véi viéc quan ly dit liéu, UNICORE tao ra mot
khoang khdng gian riéng ding tam cho mdi cong viéc dau vao, gitp thuan loi hon
cho xuét nhap dit liéu ddng thoi ciing cho phép duyét dit liéu ¢ xa va chuyén dir liu
t6i noi can thiét sau khi cong viéc thuc thi xong. Ngoai ra, UNICORE ciing ¢6 mot
giao dién thong nhat dbi véi tai nguyén Grid. Gateway, NJS va TSI tao nén mot
server Usite. NJS va TSI tao nén Vsite da che gidu sy khac nhau giita cac nén tang ma
UNICORE dugc cai dat trén d6. UNICORE chii yéu st dung cho cac cdng viéc dang
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b6 ma khdng can dén tuong tac ciia ngudi dung. Néu nhu can 6 sy twong tac cua
ngudi ding dén mot cdng viéc nao d6 thi UNICORE c6 thé khdng thyc hién dung.
UNICORE dugc st dung trong nhiéu nuée ¢ chau Au va nhirng dy 4n nghién cau
tam c& thé gisi nhu EuroGrid va nhitng (ng dung cua ching 1a BioGrid, MeteoGrid,
CAEGrid, Grid Interoperability Project (GRIP), OpenMolGrid va Japanese NAREGI
(National Research Grid Initiaitve). Trong d6 UNICORE dong vai tro 1a mot core
middleware & mic thap. Ngoai ra viéc tich hop UNICORE nhu 14 dich vy trong Grid
duogc thyc hién boi dy &n Unicore/GridService dé cho UNICORE hoat dong nhu 1a
mot thanh phan dinh thai goi 1a Unicore server. Unicore Server nhan cac AJO tir
Unicore client, cac dich vu grid khac, va cac Unicore server khac. Nhirng Unicore

server nay duoc truy xuat bang Unicore Protocol Layer (UPL).

2. Globus Toolkit 4 (GT4)

GT4 bao gdm cic goi phan mém nhiam xay dung cac hé théng phan tan: hé thong
gdm cac phan mém twong tac voi nhau bang cac trao doi thong diép trén mang nhim
thuc hién mot sb cong vi¢éc. H¢ théng phan tan luén phai ddi ddu voi cac van dé nhu
do tré ciia mang, su ¢b cuc b, diéu khién canh tranh. Ngoai ra, cac thanh phﬁn hé
théng 6 thé ndm rai rac tai cac noi khac nhau va duoc quan tri riéng biét, vi thé can
phai giai quyét van dé diéu khién phi tap trung va thwong lwong. Chinh xac hon GT4
gdm cac phan mém cai dit co ché dich vu web dé xdy dung cac hé thong phan tan.
Dich vu web cung cép cac phuong tién chuan lién két cac ing dung phin mém khac
nhau chay trén cac nén tang khac nhau.

Mot dich vu web 1a 1 hé thong phin mém duoc thiét ké dé hd tro twong tac giira may
vGi may trén mang, néi cach khac cho phép cac phan mém dé dang tuong tac voi
nhau theo 1 chuan thong nhit.

M&éi dich vu ¢6 1 giao dién dugc mo ta theo mdt khudn dang, ngoén ngir chuén
(WSDL), diéu nay khong nhitng gitip nguoi 1ap trinh hiéu duge ma quan trong 1 cac
phan mém hoic dich vu khac dé dang phan tich va hiéu dugc dich vu d6 cung cp
nhitng gi va cung cp nhu thé ndo.

Thong diép dugc dung dé trao doi giita cac dich vu tuén theo giao thirc Simple Object

Access Protocol — SOAP, mot chuén két hop giita HTTP va XML serialization véi
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cac chuén lién quan téi web khac.

Hinh sau mo ta cac thanh phﬁn khéac nhau trong kién trac dich vu web:

Web server

Hinh 3: M6 hinh hé thdng hudng dich vu web
Céc cong nghé dich vu web ma cu thé 1a GT4 ¢6 thé dung dé xay dung ca co so ha
tang hudng dich vu va timg dung hudng dich vu. Cac tng dung hudng dich vu 1a cac
tmg dung thiét ké gom nhiéu dich vu giao dich véi nhau vi du nhu dich vu cung cip
thong tin thoi tiét, dich vu chirng khoan, hay dich vu truy xuét co s¢ dit liéu. Co sé ha
tang hudng dich vu gdm céc dich vu nén tang cung cip cac co ché quan 1y tai nguyén
gdm cac thanh phan phan cing, phin mém phan tan.
Nhu vay dé xay dung mot tmg dung hudng dich vu web, can phai cai dit 2 phan:
phan méi trudng chi dam nhiém cac chirc niang trao doi véi client bang thong diép
SOAP, xac dinh va goi dich vu dé xu 1y thong di€p, va quan trong hon 1a quan ly,
diéu hanh cac dich vu web nham phuc vu cho nhiéu yéu cau. Song song vai dé ta can

phai cai dat dich vu web nghia 1a viét doan mi dé xir 1y thong diép giri toi.

HTTP engine/Web server

T ———

SOAP WS Container
Request engine Service
T ==\"~oap " 10| dispatcher

Transport

_ -—— P_rgcgs_smgj_ | Web Service|

P

Response

Administration & registry services |

....................

Hinh 4: Céc thanh phan chirc ning chinh trong cai dat dich vu web
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2.1 Ddc ta dich vu web: XML, SOAP, va WSDL
XML dugc dung trong dich vu web dé dinh dang dir licu chuén, mém déo va m&
rong. Ngoai ra phai ké dén cac dinh dang quan trong khac nhu: XML Schema va
XML Namespaces. GT4 cho phép XML serialization dir liéu dang text va nhi phan.
SOAP 1.2 cung cap co ché chuan, mé rong va hudng thanh phan dé dong goi va trao
d6i thong diép XML giita nha cung cip dich vu va khach hang. SOAP doc 1ap véi
giao thirc truyén théng, tuy nhién thong thuong HTTP duge ding nhu giao thirc nén
tang.
WSDL 1.1 Ia chuén ctia mot file XML dé mé ta dich vu web, bao gdm cac qui uéc
gan két chuan gitra SOAP véi cac giao thirc nén khac.
Céc file mo ta giao di¢n WSDL s& duogc bién dich thanh cac doan ma trung gian dé
tao cac thong diép SOAP va quan 1y qué trinh trao ddi. Poan mi nay sé tu dong anh
xa thong diép XML thanh cac dbi tuong ma c6 thé xur 1y tryuc tiép boi tng dung. Vi du
nhu ty dong sinh ra céac dbi tuong Java tur thong diép XML.
2.2 Bao mat dich vu web
Ho cac dic ta bao mat cho dich vu web nhim giai quyét cac van dé lién quan tdi: xac
thue, phan quyén, chinh sach, ty thac trong bdi canh dich vu web. GT4 ding ngdn
ngtr xac thuc bdo mat SAML dé giai quyét van dé bao mat thong diép, xac thuc, dai
dién ty thac va phan quyén. SAML gdm cac dic ta sau:
— TLS duogc dung nhu co ché bao mat thong diép két hop véi SOAP.
— Ching thuc thyuc thé dau cudi X.509 hay tén dang nhdp di kém v6i mat ma riéng
duogc dung nhu mot certificate.

—  Chung thue X.509 va WS-Trust dugc dung lam ty quyén
—  Xac nhan SAML dung dé phan quyén.
2.3 WS-Addressing, WSRF, va WS-Notification
Pay 1a cac dic ta cung cip chirc nang quan trong cho co s ha tang hudng dich vu
nham biéu dién va quan 1y cac thuc thé stateful nhu cac tai nguyén vat 1y, cac thanh
phén logic , va cac hoat dong tam thoi.
Dbac ta WS-Addressing dinh nghia co ché danh dia chi cho dich vu web va thong di€p,
né dinh nghia cac phan tir XML dé xac dinh cac diém cudi cia dich vu web va dé

dam bao phan biét cac diém cudi nay trong thong diép.
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Dic ta WS Resource Framework dinh nghia co cdu mé va tong quat cho viéc mo

hinh hoa va truy xuat cac tai nguyén co trang thai. Co ciu ndy bao gdm cac co ché:

— Mo ta trang thai (WS-ResourceProperties)

—  H& tro quan Iy trang thai thong qua viéc gan cac thudc tinh v6i dich vu web
(WSResourceL ifetime)

— Mo ta cach thirc nhom cac dich vu web (WS-ServiceGroup)

— Phat hién 161 (WS-BaseFaults).

Pic ta WS-Notification dinh nghia co ché cho phép phd bién thong tin giita cac dich

vu web. N6 bao gom céc co ché:

— Thong bao co ban (WS-Notification)

— Théng bao theo chi & (WS-Topics)

— Thoéng bao qua mdi gidi (WS-BrokeredNotification)

2.4 Mot 56 dic td khac

GT4 bao gém mot sb cai dit mé rong khac nhu:

— GridFTP: mo rong cua FTP

— DAIS: tuén theo dic ta OGSA-DAIS cua dién dan Grid toan ciu GGF

2.5 Kién triic huéng dich vu Service Oriented Architecture (SOA)

Kién trac huéng dich vu SOA nhiam téi viée xdy dung cac Gmng dung trén hé théng

phan tan duoc dic trung béi cac tinh chét sau:

— Logical view: dich vu 1a mét cach nhin logic, triru twong ctiia chwong trinh, co s&
dwr li€u, quy trinh thuwong mai, noi Ién vai tro, thuc hi¢n cong doan nao ¢ muc do
kinh doanh.

— Message orientation: dich vu dugc dinh nghia theo thong di€p dugc trao ddi gitra
ngudi cung cap va ngudi yéu cau chir khong phai vé ban than cac ddi tac. Cau
tric bén trong cta dbi tac, gdm cac dic trung nhu ngdn ngir cai dit, cau trac xir Iy
va tham chi cAu trac co s& dit liéu, duoc triru tuong hoé trong kién tric SOA.

— Description orientation: dich vu dugc md ta nhu siéu dir li€éu ma dé dang xu ly
bang may tinh. Cach thic sir dung dich vu va ngit nghia ctia n6 1 ndi dung chinh
can mo ta.

—  Granularity: dich vu chi gdm mdt s it cac thao tac img véi cac thong diép dai va
phur tap.
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— Network orientation: dich vu c6 xu hudng sir dung mang may tinh mac du khong
bit budc.

—  Platform neutral: thong diép duoc trao d6i trén mot nén tang trung lap, dugc
chuan hoa khuon dang va duoc phan phdi thong qua cac giao dién. XML 13 lua
chon t6t nhat dé thoa diéu kién nay.

2.6 Kién triic GT4

Hinh sau mé ta kién tric cia GT4 bao gom cac dich vu dugc cai dit bén phia server

va cac thu vién gan véi phia client. GT4 cung cép cac thanh phan dich vu web (WS

components )va ca thanh phan khong 13 dich vu web (non-WS components).

CLIENT Your Your J Your

Your Your Your
Java (o Python

o

Java Services in Apache Axis
SERVER Plus GT Libraries and Handlers

1
1
|
Java c Python 1 [ .
Client Client Client 1 Client Ciient Ciient
1
[ / { . J
g \ '
WS-Security I'\ys | compliant \ ~ GSI | Vvarious
authentllcanon SOAP messaging \ authentication | protocols
with GSI N
—\
-
1
Your Your |1 =||l®
Yi
J:.Z: § 3 g ol Python c 1 = § > g g
Servi & i 9 <O Service Service | 1w [ 2 g 2 all®
ervice Xllo7| | d -owE "355“‘33
0] : (5] pyGlobus cws [1|19]|a 3| | &
© WS Core Core |1 £l
1 L
1
1
1

C Services using GT
Libraries and Handlers

Hinh 5: Cac thanh phan trong kién trac GT4
Cac hinh hop tring trong phan client dé chi cic Gmg dung va cong cu truy xuit dén
dich vu GT4 hoac céc dich vu dugc phat trién trén GT4.
Tét ca cac thanh phﬁn dich vu web cia GT4 déu ap dung céac co ché van chuyén, bao
mat Vi thé chung c6 thé tuong tac voi mot dich vu web bét ky. Ngoai ra, cac thanh
phﬁn ciia GT4 déu hd trg chung thuc X.509 va chung thuc ay quyén. Vi vay, mot
client c6 thé dung cling mdt chimg thu dé xéc thuc véi moi thanh phan ciia GT4.
GT4 cung cap 9 dich vu web di c6 giao dién, d6 la:
— Dich vu quan 1y cong viéc (GRAM)
— Chuyén tap tin tin cay (RFT)
— Uy quyén
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— Tap dich vu theo ddi va phat hién tai nguyén: MDS-Index, MDS-Trigger, va
MDSArchive.

— Phan quyén trong cong déng (community authorization).

—  Tich hop va truy xuét dit liéu OGSA-DAL.

— Diéu khién thiét bi tir xa (Grid TeleControl Protocol).

Hinh duéi day cho thay cac dich vu trong GT4:

Globus Toolkit® version 4 (GT4)
! Community
! Scheduler
| Framework
- - - - —
‘ Grid !
I Telecontrol | | WebMDS | ! WI SyuCom"
| I Protocol ! s
| Workspace index (¢]
| Management WS Core
Grid *
Rescurce Java WS
Allocation & Trigger WS Core Components
| Management
) \eiaatutainted
Resource | * Mg'mmg & . | c common Non-WS
Allocation & | * (x‘,’;;;y Libraries Components
Management | °
eXtensible
(o]
(XI0)

Execution  Information Common
Management  Services Runtime

D Core GT Component: public interfaces frozen between incremental releases; best effort suppont

|- Y Contribution/Tech Preview: public interfaces may change between incremental releases

: Deprecated Component: not supported; will be dropped in a future release

Hinh 6: Céc thanh phan dugc cai dit trong GT4
Hai dich vu trong s6 nay, GRAM va MDS-Index tuy da 16i thoi nhung van dugc cung
cap trong GT4.
Ba dich vu sau tuy dugc cai dit nhung chua c6 giao dién dich vu web day da: chuyén
tap tin (GridFTP Data Transport), dich vu dinh vi ban sao (RLS), va kho ching thu
tryc tuyén (MyProxy Online Credential Repository).

Ngoai ra GT4 con cung cap cac thu vién dé lién két véi cac co ché xac thuc va uy
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quyén khac nhu MD5, LDAP, Kerberos, ciing nhu thu vién I0 mé rong cho phép truy

xuét nhiéu giao thirc van chuyén co so.

2.7 GT4 Containers

GT4 da cai dat cac dich vu web quan trong cho tng dung Grid. Mot s6 dich vu trong

sd nay di dugc chuin hod cho tng dung web nhu WSRF, WS-Notification, trong khi

cac dich vu khac chi c6 trong Globus nhu GRAM, RFT.

Céc dich vu dugc cai dat ndy c6 thé két hop v6i cac thanh phan khac dé tao ra nhiéu

loai GT4 container khac nhau. GT4 container la mot container chira cac dich vu web

v&i cac dac trung sau:

— Cai dat giao thirc trao d6i thong diép SOAP trén nén HTTP ciing nhu co ché bao
mat mirc vin chuyén va mirc thong diép WS-Sercurity cho qué trinh truyén thong.

— Cai dat cac dich vu WS-Addressing, WSRF, va WS-Notification

— H& tro ghi chép qua Log4j bang cach cai dit giao dién lap trinh Jakarta Commons
Logging API.

— Dinh nghia tai nguyén dich vu web (WS-Resources) v&i cac thudc tinh cung cp
thong tin vé cac dich vu duoc trién khai trong container va cac thudc tinh cua
container nhu version va thoi diém khai dong.

Vi thé mot GT4 container c6 thé chia cac dich vu ma giao di€n cia chung dugc dinh

nghia theo dic ta dich vu web co ban va chira cac dich vu ma giao dién cta chiing

theo framework WSRF va céc co ché lién quan.

Ngoai ra GT4 Java container con cé thé chira cac dich vu ning cap cung cip béi

Globus nhr GRAM, MDS, va RET. Nguoi dung khéng can quan tdm dén viée trién

khai cac dich vy, tng dung van c6 thé st dung giao dién d dang ky trong GT4

container dén xac dinh dich vu nao hién hitu trong container, va truy xuét giao dién
quan tri GT4 container dé thuc hién cac chirc ndng quan tri co ban.

Luu y rang tat ca cac giao dién déu twong thich véi WS-I Basic Profile va c6 thé ciu

hinh d¢é twong thich véi WS-1 Basic Security Profile.
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User Applications
| T I
h 4 ¥ ¥
Custom GT4
Custom |WSRF Web [WSRF Web

Web Services Services

Services | WS-Addressing, WSRF,
WS-Notification

WSDL, SOAP, WS-Security

| oy

Registry

Administration

GT4 Container

Hinh 7: Cac cong cu trong GT4 Container
GT4 Container tich hop cac dich vu va cong cu (nén dam trong hinh) cho phép chira
cac dich vu khac bao gdm ca dich vu web theo framework WSRF, hd tro quan tri va
tim kiém.

GT4 hd tro 3 ngdn ngit dé cai dit dich vu web la Java, C, va Python:

Tomcat or similar Simple Java container Simple C container Twisted container
Axis Axis libxmi2 Zolera SOAP Inf.

Java Web Java Web C Web Python Web
service service service service

Hinh 8: Nhitng cdu hinh GT4 container

GT4 Java Container: cung cép cac dich vu web cai dat bang Java bao gdm cac goi:

— GT4 Java WS Core cai dat WSRF va WS-Notification ciing nhu cung cip céac 1op
vé bao mat va quan tri. Goi nay duoc thiét ké dé st dung véi Apache Axis nhu 14
mdt SOAP engine cong voi cac thanh phin Apache khac nhu WS-Addressing va
WS-Security

— Céc dich vu nang cao nhu: GRAM, RFT, MDS-Index, MDS-Trigger, va MDS-
Archive.

— GOi Apache Axis

GT4 C Container: cung cép cac dich vu web viét bang ngon ngit C chi bao gom GT4

C WS Core chura cai dat cuia WSRF va WS-Notification cting nhu cac cong cu bao

mat Va quan tri.

Trang 15


http://imageshack.us/
http://imageshack.us/

Python web service: cung cip cac dich vu web viét bang ngon ngit Python bao gdm
GT4 Python WS Core chura cai dit cuia WSRF va WS-Notification cling nhu céc cong
cu bao mat va quan tri. Mubn tao thanh GT4 container hoan chinh can phai cai dit co
sO ha tang Zolera SOAP va container Twisted

3. Céc hé théng Grid Middleware khac

Ngoai hai hé thong Grid middleware dwoc mé ta chi tiét o trén thi trong thuc té ngudi
ta cOn dung nhiéu loai khac nhu: gLite, GridWay, Portable Batch System, ... Nhiing
hé thong nay cling cé nhitng wu diém va khuyét diém riéng, ta c6 thé tan dung bang
cach sir dung cac dich vu tt cua middleware nay thay thé cho nhitng dich vu khdng
t6t cua middleware khéc do trong qué trinh hién thuc da c6 nhiéu hé théng st dung

c4c chuan giao tiép chung.
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