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BAN TOM TAT

Sy phat trién nhanh chong ctia cac cong nghé mang toc do cao, cong nghé ché tao bd vi xir Iy va
cac phién ban hé diéu hanh Unix/Linux khéac nhau, tat ca da lam cho cac hé théng cluster trg thanh nén
tang chii dao d6i véi cac hé thong song song va phan bd. Hé thong cluster mang lai kha ning tinh toan
hiéu nang cao (high performance), va nd rat hitu dung dé chay cac tmg dung khoa hoc 16n. Trong d,
ing dung Web c6 ngir nghia tiéng Viét cling 1a mot dang tmg dung doi hoi sy tinh toan 16n. Béi vi Gng
dung Web c6 nghia nay can luu trit va truy xuat hang trim ngan thyc thé c6 tén boi su phdi hop xir 1y
ctia nhiéu qua trinh phtic tap. Bai béo nay dé nghi mot giai phap — mot hé thong tinh toan hiéu ning
cao (tén SWG) duogc xdy dung nhdam muc dich chay cac qua trinh phirc tap gom: (1) luu trit va truy
vén co s tri thire tiéng Viét; (2) chu giai cac trang web tiéng Viét; va (3) truy xuét cac tai liéu di duoc
lap chi muc.

ABSTRACT

Enabling technologies in high-speed communication, CPU-production, Unix/Linux operating
systems today have made cluster systems become mainstream of parallel and distributed platforms for
high-performance, high throughput and high-availability computing. The Unix/Linux cluster systems,
were connected by thousand of similar workstations, are popular used to run large e-science
applications. Such a kind of large applications is the kind of Vietnamese semantic web applications, in
which hundred thousands of entities in a knowledgebase are accessed and many coordinated complex
processes will be done. In this paper, a high performance computing (HPC) clustered system for
semantic web application— named SWG, used to run Vietnamese semantic web applications are
proposed. The SWG system is used to (1) store and query Vietnamese knowledgebase by Sesame API,
(2) annotate Vietnamese web pages, and (3) access indexed documents by Lucene.

1. GIOI THIEU Ung dung web co ngit nghia tiéng Viét [4]

duogc xac dinh 1a mot dang ung dung c6 di licu

Céc hé thong Unix/Linux cluster 13 su ghép
nbi cia nhiéu may tinh tram va may chu lai véi
nhau thong qua mang truyén téc d6 cao (hang
Gbits/sec) [3]. Trong d6 mdi nit (mdy tinh
tram/méy chu) chay hé diéu hanh Unix/Linux, va
cac dich vu cén thiét khac nhu Network File
System (NFS)... Hién nay, cac hé thong cluster
dung Unix/Linux ndy mang lai hiéu qua dau tu
cao hon so véi cac may tinh cé 16n (mainframe).

xtr 1y 16n va bao ham nhiéu qué trinh phic tap.
Dir liéu (cua tmg dung Web c6 ngit nghia) 14 sb
lugng cac thuc thé c6 tén nhur 1a con ngudi, song,
dia danh, cong ty... ton tai trén nudc Viét Nam
1a rit 16n (hang trim ngan thyc thé c6 tén nhu
vay). Tét ca cac thuc thé c6 tén nay dugc biéu
dién dudi dang Resource Description Framework
(RDF) ciia to chirc W3C va dugc luu trir/truy van
trén hé lwuu trr nhue 1a  Sesame
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(www.openrdf.org). Sesame cho phép dung
Sesame Application Programming Interface
(API) d& luu trit va xur 1y cac truy van dang
SeSQL trén cac dd thi RDF. Béi vi s6 luong céc
thuc thé c6 tén nhiéu va s luong client s& goi
céc cau truy van dén Sesame 1a rat nhidu (twong
lai ¢6 thé phuc vu nguoi dung trén Internet). Do
d6 dan dén su ra doi cua hé théng cluster (tén
SWG), nham dé dam bao cac ung dung Web c¢6
ngit nghia phuc vu sé luong hang ngan ngudi
dung dong thoi, tao ra két qua trong thoi gian
trung binh thap nhét, va tinh san sang cao.

Trén hé thong SWG, cac nut tinh toan 14 cac
may chd manh, phéan ra lam nhiéu nhoém, mdi
nhom s€ thuc thi mot loai qua trinh chuyén biét
nhu 13 cac qua trinh xir Iy cAu truy vén cua
Sesame, hodc 1a cac qué trinh chu gidi cac trang
web tiéng Viét, hodc 1a cac qua trinh xur 1y yéu
ciu truy xuét cac tai liéu di duoc danh chi muc
boi Lucene... Hon nita, kién trac hé théng SWG
c6 sy huong dén mé hinh dich vu cua Grid
computing [1, 2].

bé dé dang tiép can, bai bao dugc bd cuc
nhu sau: phén ké tiép bai bao dé cap dén kién
trac phan mém cua hé thong SWG va hai quy
trinh xir Iy yéu cau ch giai va yéu cau truy xut
co so tri thirc cia client bén ngoai hé théng
SWG. Phan 3 bai bao dé cap den cac thir nghiém
dang tién hanh va phan tich s6 liéu, va phan cudi
clng bai bao di dén két luan va hudng phat trién.

2. KIEN TRUC PHAN MEM CUA HE
THONG SWG

2.1. Kién tric hé thong SWG

Phan nay d& cap dén kién trac phan mém coa
h¢ thong SWG. Hinh 2.1 bén dudi mo ta tong
quan kién trac cta h¢ thong SWG.

2.2. Quy trinh xir ly yéu ciu chu giai cla
client bén ngoai hé thong SWG

Mot client bén ngoai hé thdng 13 nhitng Gmg
dung (khong phai 1a cac qua trinh xir Iy yéu cau
chu giai, truy van co sé tri thire, Lucene... & phia
server) nhu 1a cac plugin vao céac trinh duyét.
Cac client nay su dung cac ham API de két ndi
va goi yéu cau chu giai mot trang web tleng Viét
dén dich vu VOAnnotationService. Hinh 2.2 bén
dudi mo ta luge do trinh ty cho quy trinh xtr ly
yéu cau chu giai.

Qiert Cliert Cliert Cliert

VOAS senvice VKB Senvice \VCLS senvice

Arotate IS KBIS | |LucencelS

Hinh 2.1 — Kién trac cua hé théing SWG

Client
(e.q IE plugin) VOAnnotationService|  |ASBrokerServicg | AnnotationService

open HTTP connection

Send an annotated HTML pr

]

findBestAServic:

.
{tmIPage)

return an annptated html page

annotate(HtmIPage)

etum an
html page

Hinh 2.2 — Lugc db trinh ty mé ta quy trinh
xtr ly yéu cau chu giai cua client

2.3. Quy trinh xir 1y yéu ciu truy xuit co
6 tri thirc ctia client bén ngoai hé thong SWG

Hinh 2.3 bén dudi la lugc dd trinh ty cho quy
trinh xr ly mot yéu cau truy xudt co so tri thirc
cua client. Pé truy vin duoc co so tri thirc, cac
client phai dung thu vién Sesame APIL.
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Hinh 2.3 — Luoc db trinh tw mé ta quy trinh
xu ly yéu cau truy xuat co s¢ tri thirc cia client

3. THU NGHIEM

3.1. Thir nghi¢m 1: Truy vin bing SeSQL
truc tiep den Sesame server

Dé thir nghiém, mdt chuong trinh (ky thuat
Java Multithread) gia 1ap nhiéu client dong thoi
truy van toi cing mot Sesame server. Chuong
trinh java multithread nay trong qua trinh chay
s& 1an luot tao ra nhiéu thread, mdi thread dai
dién cho mot Sesame client dung Sesame API dé
truy goi cdu truy van dang SeSQL ("select *
from {x} rdfitype {vnkimo rdfs:Qudc gia}").
Khi truy vén tryc tiép thi dia chi URL cua
Sesame server 1a ton tai thuc. Giai thuét gia lap
nhu sau:

i) Tai budc 1ap thir k, thread chinh tao ra k
thread va goi phuong thic Thread.start(). Roi
thread chinh diung lai m¢t khoang t_sleep mili
giay.

ii) lap lai cho dén khi k = MAX_THREAD.

Trong thitr nghiém 1, chung t6i gan
MAX THREAD = 1000, t sleep = 5000 mili-
giay, Sesame URL la
http://172.28.10.27:8080/sesame/ va chi dung
mot may tinh chay Sesame server c6 2 CPU.

Hinh 3.1 1a biéu dd cho thdy thoi gian
Tspending MA mdi client tiéu tén khi truy van co s&
tri thire trong trudong hop tai néng (tAn sudt c6
hon 200 yéu cau/gidy). Thoi gian Tspendm& nay
dugc tinh tir luc client bt dau m¢ két noi dén
Sesame, 10i tmyen cau truy van SeSQL, roi cho

VOKBSerwce‘ ‘M‘ ‘Sesarresemce‘ cho dén khi client nhén day du du liéu tra vé va
goi ham dé tinh sb dong va sd cot clia bang dir
liéu.

Timming for each client request directs to one Sesame on physical machine with 2 CPUs

— Processing fime for each request
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Hinh 3.1- Truy vén truc tiép Sesame. Biéu dd
cho théy thoi gian Tpending Ma mdi client tiéu tén
khi truy van co sé tri thire trong truong hop c6
hon 200 yéu cau/giay.

Spending time (msec) for each client request to VOKBS in heavy load
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Hinh 3.2 — Truy van co so tri thirc théng qua
dich vu VOKBService. Biéu d6 cho thay thoi
gian Tending MA mdi client tiéu tén khi truy van
co sd tri thue trong truong hop cd hon 200 yéu
cau/gidy.
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3.2. Thir nghiém 2:

Trong thir nghiém 2, chung t6i van tién hanh
nhu trong thtr nghi€ém 1. Tuy nhién, c6 su thay
d6i vé sb luong cic may tinh: i) c6 1 may tinh
chay chuong trinh gia 1ap java multithread; ii) co6
1 may tinh dugc cdu hinh dé chay dich vu
VOKBService (dia chi URL la
http://172.28.10.26:8080/vokbs/) va
VOInfoService (c6 dia chi URL 1Ia
http://172.28.10.26:8080/is/); iii) c6 2 may tinh
chay hai phién ban Sesame server (c6 cac dia chi
URL 1a http://172.28.10.27:8080/sesame/ va
http://172.28.10.28:8080/sesame/).

3.3 Panh gia so bd vé 2 cude thir nghiém

Qua sd liéu do dac (minh hoa trén hinh 3.2
va 3.3 bén trén), chung toi nhan thiy truong hop
tai nang — nghia 1a khi c6 nhiéu yéu cau truy vn
SeSQL goi dén ddng thoi thi sy phan chia yéu
cau nay ra nhiéu nat SeSame tinh téan 1a hop ly
nhit. Hé thong 1 may don Sesame (testcase 1) s&
khong thé chiu dung dugc khi trung binh c6 hon
1000 yéu cau ddng thoi trong mot gidy, con hé
thdng SWG trong truong hop testcase 2 ¢ thé
chay thanh cong thir nghiém 1én dén hon 1500
yéu cu dong thoi trong mot gidy. Hon nita, thoi
gian tiéu tén trung binh trong trudng hop
testcase 1 1a: 6129,5 mili-gidy. Con thoi gian tiéu
tén trung binh ctia hé thong SWG trong truong
hop testcase 2 dung dich vu VOKBService dé

phan chia tai la: 4548,7 mili-giay. Nhu vay
chung ta c6 speedup cua hé thong la:

S =6129,5/4548,7 = 1,35
4. KET LUAN

Tém lai qua hai phan thir nghiém trén, chiing
t6i két luan kién triic ciia hé thong SWG hoan
toan phu hgp cac ing dung Web c6 nglt nghia
tiéng Viét. Hon nira kién trac hé théng SWG co
thé dwoc ap dung cho nhiéu bai toan thuc té phirc
tap khac. Sau bai viét nay, hé théng SWG s&
duoc tinh chinh nhim dem lai hiéu suét cao hon.
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