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Tém tat

Cong nghé tinh toan luoi — Grid Computing, hira hen dem lai mét cuéc cach mang thuc sy trong khoa
hoc va ca xa hoi. Cong nghé tinh toan heoi nay sé lam thay doi cach chung ta suy nght vé phan cimg va
phan mém. Tuy nhién viéc phat trién hé thong va ké cd ung dung van con rdt khé khan va don 1é theo
tieng trieong hop mot, mdc du hién nay da co kién triic vé moi truong tinh toan lwdi hay kién triic Open
Grid Services Architecture (OGSA) d‘e tich hop cac hé thong phén bo bang dich vu lwoi. Do do, bai bdao
nay dé cdp dén viéc xdy dung mot nén tang chung cho cdc vmg dung can dung tai nguyén trén Ludi. Do la
xdy dwng g dung e-science va e-business trén kién triic [op ham do. Moi tac vy thugc l6p ham do co thé
dwoc hién thuc boi tdp hop cac dich vu luoi trén cac nut luoi khdac nhau. Dé minh ching cho kha nang
hién thiee duwoe, bdi bdo con dé cdp dén mét nghién civu da thanh céng la xdy dung dwoc moi truong ludi
(dat tén la BK-GRID) ding b6 Globus Toolkit 3, va da hién thuc iing dung tim kiém bang ngit nghia chay
trén méi truong heéi BK-GRID. Hé thong luéi BK-GRID chiing t6i xdy dung dwoc bao gom 8 mit ludi,
voi moi mit hedi la mot mdy tinh PC Pentium IV ¢6 bg nhé RAM la 256 Mbytes.

Abstract

Grid Computing promises a revolution both science and social. We can be changed thinking about
software and hardware by the Grid computing. However, developing a computing system and grid-
enabled application based on case by case. Although, there are some proposed standards such as Grid
Architecture, OGSA for integrating distributed systems by grid services. This paper proposes a building
common virtual Application Programming Interface (API) layer that can apply for e-science or e-
business applications. Each virtual operation can be implemented by group of grid services that run on
grid nodes. To prove that the virtual API layer can be implemented, this paper also describes about a
grid environment called BK-GRID that is built on Globus Toolkit 3. The BK-GRID has eight grid-nodes.
Each grid node is a PC Pentium IV that has RAM memory is 256 Mbytes.

1. GIOI THIEU

Cong ngh¢ tinh toan lu6i (Grid Computing) tap trung vao giai quyét cac thach thirc trong van dé chia xé
tai nguyén khac nhau, phan b rong 16n. Cong nghé nay lap vao khoang trong ma nhiing cong ngh¢ nhu
Internet, CORBA, Enterprise Java Bean hay peer-to-peer khong giai quyét triét dé. Hon mot thap ky qua,
cac cong ngh¢ Ludi bao gdm: (1) cac giai phap bao mat > (khoa chung/khoa riéng, chit ky, ding nhap
mot lan...); (2) cac dich vu va cac giao thirc quan 1y tai nguyén (L7131 (3) cac dich vu va giao thic truy
vén thong tin " & va (4) cac dich vu quan 1y dir ligu "B Tt ca nhung cong nghé nay s€ phu hop véi
kién trac s& mo ta trong phan tiép.

Kién trac Ludi [1] va mot framework chung thong nhat cho Ludi 1a OGSA ®! duge cong bd. Bén canh do,
Globus Toolkit **! d3 va s& tro thanh mot méi truong hién thuc de-facto cho Ludi (trude khi cd6 OGSA).
Cac phin tir chinh trong Globus Toolkit dwgc mang vao chudn OGSA va Open Grid Service
Infrastructure (OGSI) "*. Pic biét hon Globus Toolkit 3 da hién thuc cho OGSA/OGSI phién ban 1.0 va
dugc chap nhdn rong rii trong cong dong khoa hoc va cong nghiép. Bai bao nay dé cap dén viée xay dung
mot mdi truong Ludi thir nghiém goi 14 BK-GRID dua vao Globus Toolkit 3. BK-GRID bao gém nhiéu
nut lugi. Moi nit ludi 1a méi truong hosting va thuc thi ciia cac thyuc thé dich vu ludi.

Trong bai bao ' c6 dé cap dén mot kién triic hudng dich vu ludi cho tmg dung tim kiém thong tin theo
ngit nghia. Theo kién triic hudng dich vu luéi nay, ing dung dugce chia 1am nhiéu loai dich vu luéi véi



vai tro khac nhau duoc trién khai trén BK-GRID. Tt ca tao nén khai niém mai trudong may chi ao
(Virtual Hosting Environment - VHE). DPé md rong ¥y tuong nay, trong bai bao nay chung t61 de cap dén
viéc tao ra mot tang ham ao khi nhin tir phia client. Y nghia ciia ting ham 4o nay s& gitip trong sudt quéa
trinh hién thyc va thyc thi mot tac vu dugc goi tir phia client. Tac vu goi 1a ao vi khi client goi tac vu nay
thi nd c6 thé (khong yéu cau) thyc thi trén may cta client, ma 1oi goi nay s& 1a qua trinh goi tac vu dén
tﬁng dich vu ludi. T?mg dich vu ludi s€ duoc hién thyc sao cho y nghia cia 161 goi tac vu s€ dugc tra vé
phia client.

Céc phan sau cua bai bao s& dugc bd cuc nhu sau: phén 2 trinh bay qua trinh goi tac vu tir 16p ham ao
trong sy so sanh voi qua trinh goi ham truyén thong, phan 3 trinh bay v€ viéc hién thyc 16p ham ao béang
kién triic huéng dich vy ludi; phin 4 trinh bay vé cic sb lidu thir nghiém; phin cudi cing dua ra két luan
va huéng phat trién.

2. SO SANH QUA TRINH GQI HAM TRUYEN THONG VA GQI TAC VU TU LOP
HAM AO

Qué trinh goi ham truyén thdng va goi tac vu tir 16p ham 4o dugc minh hoa bang hinh 2-1 va hinh 2-2 bén

dudi.
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Hinh 2-1: Loi goi ham
truyén thong

Hinh 2-2: Qua trinh goi mot tac vu tu tdng ham
do.

Trong qué trinh goi ham truyén théng (hinh 2-1), 16i goi ham add(5,6) s& dwoc thyc thi ngay trén may
chay img dung. Con trong trong qua trinh goi mot tac vu tir 16p ham 4o (hinh 2-2), mot thyc thé dich vu
ludi A hoac B dugc tao ra (tuy vao chién lugce lya chon) va sau do6 goi ham add(5,6).

Lép ham ao (Virtual APIs) nay s& 1a tap hop céc tac vu (operation) ma cac dich vu ludi hd tro. Vi du,
trong irng dung tim kiém theo ngir nghia da dugc hién thuc trong ) thi cac dich vu lu6i hd tro mot tac vu
1a matchGraph() — v6i thong sé dau vao 1a chudi XML mé ta mot do thi biéu dién cau truy van tim kiém
va dau ra la chudi XML mé ta két qua.

3. HIEN THUC LOP HAM AO BANG KIEN TRUC HUONG DICH VU LUOI

Trong bai bao !, chung t6i di dé nghi mot kién trac hudng dich vu ludi cho ing dung tim kiém theo ngit
nghia 1‘1hu hinh 3-1. Qua trinh hién thyc cach thirc goi tac vu so trung matchGraph() duogc hién thuc theo
luwgc do trinh tu nhu hinh 3-2.
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Hinh 3-1: Kién triic hwéng dich vu cho iing dung tim kiém theo ngi nghia.
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Hinh 3-2: Lwoc do trinh tw biéu dién qud trinh goi tdc vu so tring matchGraph()
* CAC CHIEN LUQC CAN BANG TAI TiNH TOAN CHO CAC NUT LUOI

Trong qua trinh tim kiém mét dich vy hién thuc tac vu so tring matchGraph(), thuc thé cua dich vy ludi
VOGraphMatching (dong vai tro VHE Master) phai quan tam dén sy can bang tai cua cac nut ludi co
trién khai cac dich vu tinh toan GraphMatching (déng vai tro VHE Worker). Do vay bai bao ! ciing dé
nghi mot s giai thudt can bang tai nhu 13: phan phdi xoay vong cac nut ludi theo round robin, Iya chon
nat ludi tot nhat. Ca hai chién luoc nay da dugc hién thyc va do dac.

Tuy nhién dé thyc hién dugc quéa trinh cAn bang tai tot nhidu van dé dit ra: (1) phai biét thong tin hé
thong cia cac nat ludi (nhu 14 tai ranh cia CPU, dung lugng bd nhd va sé Mbytes con trong cia RAM,
bang thong mang...); (2) wdc lugng thoi gian thyc thi cua timg yéu cau tim kiém; (3) sd lwong cac yéu



cau tim kiém nam trong hang doi cia mot niit ludi. Trong ba yéu cau nay thi ching toi chi giai quyét
dugc hai diéu 1a: phat trién duoc moét phuong thirc truy van thong tin hé thong trén timg nut ludi va thong
ké s& luong cac yéu cau tim kiém da giao cho mot nit lu6i. Phuong phap truy van thong tin tai nguyén
cua tung nut ludi duoc hién thuc dudi dang mdt Information Provider va cdm vao dich vu ludi Index cua
Globus Toolkit 3.

4. THU NGHIEM

Trong phan thir nghiém, ching toi da hién thyc 16p ham ao bang sy phdi hop cia cac dich vu ludi. Trong
qué trinh phdi hop chung t6i st dung hai chién luge can bang tai tinh toan trén cac nat ludi theo thong tin
vé tai ranh ctia CPU, dung lugng con trong ctia bd nhd RAM va s6 lugng yéu cau so tring trong hang chd
thuc thi tai nit ludi. Tiéu chi danh gia trén timg chién luoc can bang tai 1a do thoi gian cho ca qua trinh tir
lac client goi tic vu so tring matchGraph() dén khi két qua dugc tra vé cho client. Cac biéu d6 bén dudi
so sanh hai chién lugc nay qua ca hai truong hop sau:

4.1. Trwong hop 1
Hé théng BK-GRID c6 cu hinh gdbm:
Phén ctng: bao gdm 8 nit ludi 1a mot may PC c6 1 CPU, 256 Mbytes RAM.

Phian mém: cac nut ludi déu cai hé diéu hanh 1a RedHat Enterprise Server version 3, Globus Toolkit
version 3.2. Trong d6 c6 1 mdy s€ host dich vu ludi VOGraphMatching, 4 may s€ host dich vu
GraphMatching, 1 may cé Xindice XML database server, 1 may lam NIS server, 1 may gia 1ap cac client
truy xudt tic vy so tring matchGraph().

Hoat dong: ban ddu tt ca cac nut lugi déu khong phuc vu timg dung ca va trong sudt qua trinh thir nghiém
chi chay tng dung so trung nay (mdi trudong ly tudng). Minh hoa & hinh 4-1a va hinh 4-1b.

4.2. Trudong hop 2

Hé thong BK-GRID c¢6 cdu hinh phan cing va phan mém giéng nhu trudng hop 1. Tuy nhién, vé hoat
ddng ban dau cac nat déu ranh va trong qué trinh thir nghiém s& c6 nhidu ngudi khac chay cac chuong
trinh khac nhau trén cac may tham gia vao hé théng (méi truong thyc). Minh hoa & hinh 4-2a va 4-2b.
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Load balancing by best grid-node strategy with penalty performance

Processing lims {msach
Cancurent cllentsisecona

Systam tima (msac)

Hinh 4-2a: Truong hop 2. Thoi gian xu ly ting
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Hinh 4-2b: Trieong hop 2. Chién lwgc phdn phdi
xoay vong.

tim nit ludi tét nhat.

Qua s6 liéu théng ké cho thiy trong trudng hop 1 thi chién luge phan phdi xoay vong (round-robin) 1a tbt
hon chién lugc tim nit ludi tot nhét 12 vi khong mét thoi gian tim thong tin v& nit ludi va khong co tinh
trang mot nit ludi bi giao nhiéu cong viéc so trung (trong thoi gian rt ngan). Con trong moi truong thyc
té nhidu ngudi dung thi chién luoc tim nat ludi 1a tbt hon ca va ch1en luoc xoay vong c6 thé 1am hé thong
treo lau vi khi d6 nit ludi da co tai nang co6 thé lai bi giao cung sb cong viéc nhu nut ludi tai nhe.

5. KET LUAN VA HUONG PHAT TRIEN

Kién trac dung 16p ham 4o cung cip céc tac vu can thiét cho ing dung phan bd trén méi truong Ludi 1a
rat uyén chuyén va la xu hudng phat trién mai. Bai bao nay cho thay 16p ham ao dem lai cac 1gi ich sau:

Thir nhat: img dung khéng can phu thudc vao ngon ngit hién thuc tac vu trong qua trinh tng dung thuc thi
(day ciing 1a xu hudng két dinh dong — dynamic binding). Mién 1a c6 thé phat trién dich vu ludi bang
nhiu ngén ngi 14p trinh khac nhau va méi truong thyc thi cua dich vu ludi hd tro diéu nay. Hién tai
Globus Toolkit 4 trong tuong lai s& cho phép phat trién dich vu luéi bang ngdn ngir Java, C++; va ciing
d3 c6 nhiéu phién ban hién thyc chudn OGSA/OGSI cho phép hién thuc dich vu ludi bang ngdn ngit C#.

Thér hai: mang lai sy trong sudt vé yéu té chat va luong cta céc tai nguyén trén moi truong Ludi. S6
lugng cac tai nguyén c6 thé ting thém dong, va moi nit ludi co thé dugce thay doi (vé cau hinh mang, tu
mdt may don dén hé thong Cluster) trong suot vdi phia su dung tai nguyén.

Tom lai sy thanh cong trong tuong lai s& phy thudce rit nhidu vao sy mé rong cua hé thong BK-GRID, s
luong cac nha cung cép tac vy tuong thich chuan OGSA/OGSI (co 1 thé mo rong nha cung cap dich vu qua

mang Internet). Trong tuong lai chic chin s& c6 nhiéu nha cung cip quan tdm dén viéc cung cp cac tac
vu cho rng dung khoa hoc va doanh nghiép.

LOI CAM ON
Xin chan thanh cdm on TS Nguyén Thanh Son (sonsys@hcmut.edu.vn) dé hudng dan hoan thanh luan
van Thac sy. Xin chan thanh cam on tap thé cong dong ma nguon mé Globus Toolkit (www.globus.org).

TAI LIEU THAM KHAO

1. Ian Foster, Carl Kesselman, Steven Tuecke. The Anatomy of the Grid Enabling Scalable
Virtual Organizations, Initl J. SuperComputing Applications, 2001.



10.
11.
12.
13.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.

I. Foster and C.Kesselman (Eds). The Grid 2 — Blueprint for New Computing
Infrastructure, trang 5-10, 2004.

. Ann Chervenak, Jan Foster, Carl Kesselman, Charles Salisbury, Steven Tuecke, The

Data Grid — Towards an architecture for distributed management and analysis of large
scientific Dataset.

Haiping Zhu, Jiwei Zhong, Jianming Li, Yong Yu. An Approach for Semantic Search by
Matching RFD graphs, American Association for AI Publisher, 2002.

. Foster, 1. and Kesselman, C. , Tsudik, G. and Tuecke, S. 4 Security Architecture for

Computational Grids, trong ACM Conference on Computers and Security, trang 83-91,
1998.

. Czajkowski, Fitzgerald, Foster, Kesselman. Grid Information Services for Distributed

Resource Sharing, 2001.

. Czajkowski, Ian Foster, Karonis, Kesselman, Martin, Smith, Tuecke. A Resource

Management Architecture for Metacomputing Systems. Trong The 4 Workshop on Job
Scheduling Strategies for Parallel Processing, trang 62-68, 1998.

. lan Foster, Carl Kesselman , Jeffrey M. Nick, Steven Tuecke. The Physiology of the Grid

— An Open Grid Services Architecture for Distributed Systems Integration. 2002.

Nguyen Thanh Son va Nguyen Quang Hung. 4 Practical Grid Service-Oriented
Architecture. Hoi nghi COSCI 2005, truong Pai hoc Bach Khoa TP.HCM. 2005.

IBM Redbook — Globus Toolkit 3 Quick Start, REDP3697, August 2003.

IBM Red book — Fundamental of Grid computing, Viktors Berstis, 2002.

S. Tuecke, K. Czajkowski, 1. Foster, J. Frey, S. Graham, C. Kesselman, T. Maquire, T.
Sandholm, D. Snelling, P. Vanderbilt. Open Grid Service Infrastructure. Version 1.
27/06/2003.

Karl Czajkowski, Ian Foster, Carl Kesselman. Resource Co-Allocation in Computational
Grid. 2001.

Ian Foster, Carl Kesselman, Craig Lee, Bob Lindell, Klara Nahrstedt, Alain Roy. 4
Distributed Resource Management Architecture that Supports Advance Reservations and
Co-Allocation. 2002.

Karl Czajkowski, Ian Foster, Carl Kesselman, Steve Graham, Igor Sedukhin, David
Snelling, Steve Tuecke, William Vambenepe. The WS-Resource Framework. 03/05/2004.
Karl Czajkowski, Don Ferguson, lan Foster, Jeff Frey, Steve Graham, Tom Maguire,
David Snelling, Steve Tuecke. From OGSI to WSRF: Refactoring and Evolution. 2004.
Jean Pierre Goux, Sanjeev Kulkarni, Jeff Linderoth, Michael Yoder. An Enabling
Framework for Master-Worker Applications on the Computational Grid. 2001.

Gregor von Laszewski, lan Foster, Jarek Gawor, Peter Lane, Nell Rehn, Mike Russell.
Designing Grid-Based Solving Environment and Portals. 2000.

Gregor Von Laszewski, lan Foster. Usage of LDAP in Globus. 2000.

Borja Sotomayor. Globus Toolkit 3 Programmer’s Tutorial. 2004.

Globus group. Java programmer’s Guide Core Framework. 03/09/2003.

Li, J., Zhang, L., and Yu, Learning to Generate Semantic Annotation for Domain
Specific Sentences. 2001.

Sowa, J.F. Conceptual Structures: Information Processing in Mind and Machine.
Addison-Wesley, 1984.

Globus Toolkit 3.0 tai http://www.globus.org/

IBM developers website: http://www.ibm.com

W3C RDF web site: http://www.w3c.org/RDF



