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TOM TAT

E-learning la mét chi dé ngay cang tré nén séi néi trong nhitng ndm gan day. Hién nay, E-learning dang
duoc chu trong nhw mét nhu c&u thuc sw, né gitp ngudi gidng bai cé thé linh déng trong viéc lép lich cing
nhuw hé tro céc cong cu dap (ing nhu c&u hoc tdp mét céch réng rai. Do d6, da cé nhiéu hé théng E-learning
platform duwoc phét trién va thuwong mai héa. Tuy nhién, nhiing hé théng va platform nay hau hét déu duoc
xay dwng dwa trén cac mé hinh Client-Server, Peer-to-Peer, hodc gén déy la trén mé hinh cac céu tric Dich
Vu Web (Web Service architectures). Cac mé hinh nay déu méc phai nhitng han ché chi yéu vé kha ndng
mé& réng, khd ndng dép ung va kha ndng phan phéi ciing nhw lwu triv dib liéu. Bai bao nay dé xuat mét
phuong phép gidi quyét céc vén dé trén bang cach tich hop E-learning vao hé théng tinh toan Iudi (Grid
Computing), mét cong nghé twong dbi méi, rdt manh va sap duoc trién khai tai Viét Nam trong thoi gian toi.
Day la mot méi trirong déy thuén logi cho viéc tich hop hé thc"ing E-learning. Néi dung trong tdm cia bai bao
sé tap trung vao hé théng E-learning; gidi thiéu nén tang va céac thanh phan cia hé théng ludi (GRID); céu
triic cia mét mé hinh E-learning Grid va gidi thiéu vé nhitng déi twong cta hé théng E-learning Grid.

Twr khéa: Céng nghé mang, tinh toan phan tan, tinh toan Iwdi, gido duc dién t.

ABSTRACT

E-learning has been a topic of increasing interest in recent years. At present, E-learning is being attached
special importance as an indeed demand. It helps the lecture to scheduling flexibility as well as supports many
tools can now be offered at a widely affordable level. As a result, many E-learning platforms and systems have
been developed and commercialized. However, these are based on Client-Server; Peer-to-Peer, or, more
recently, Web service architectures, with a major drawback being their limitations in scalability, availability, and
distribution of computing power as well as storage capabilities. This paper tries to remedy this situation by
proposing the use of Grid Computing - a fairly new powerful technology and will be deployed forthcoming in
Vietnam - in the context of E-learning. This is the new environment, which is integrated advantageously the E-
learning system into. This paper concentrates on the E-learning system; the base architecture of Grid system
and the Grid system's components. In particular, it is shown what advantages a utilization of Grid computing
may have to offer and which application could benefit from it. Moreover, an architect for an E-learning Grid is
outlined, and the notion of a Grid Learning object is infroduced.

Keywords: E-learning, Grid Learning, Grid Computing, Grid middleware, E-learning Grid

I. GIOI THIEU

Giao dyc dién tur (Electronic learning - "E-learning") 1a mét chu dé rit duoc quan tim trong
nhiing nim gan ddy. E-learning cho phép lam viéc va trao ddi truc tuyén, giip nguoi hoc dé tu chu
trong hoc tap, nghién ctru va tim kiém thong tin lién quan. Sy c6 mat cua hé thong E- -learning giup cho
viée 1ap lich tro nén linh dong; cac cong cu hd tro cho dén nay co thé dép tmg cho nhu cau hoc tip &
murc do twong d6i rong & ca hai khia canh cong nghé va chi phi. Tai cing mot thoi diém, ndi dung bai
giang chi can dat tai mot dia diém dau xa ma khong can phai mang v€ phia nguoi hoc. Vi ly do nay, da
c6 nhiéu h¢ thong E-learning platform dugc phat trién va thwong mai hoa. Tuy nhién, nhimg hé théng
va platform niy hau hét déu dugc xay dung dua trén cac mo hinh Client-Server, Peer-to-Peer, hodc gﬁn
day 1a trén mo hinh cac cau truc Dich Vyu Web (Web Service architectures). Cac mé hinh nay déu mic
phai nhitng han ché chu yéu vé kha ning mo rong, kha nang dap tmg va kha nang phan phéi cling nhur
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luu trit dit liéu. Nhu vay, hién tai E-learning chi duoc trién khai hau hét tai nhimg khu vuc ¢6 nhu cau
16n. Bai bao nay tiép cdn md ra hudng di méi cho E-learning. Phuong phép dé xuat 1a sir dung hé
thong tinh toan ludi (Grid Computing) ap dung vao E-learning. Bac biét, bai bao con chi ra nhing
thuan loi do hé théng Grid mang lai dé giai quyét cac van dé cta E-learning, nhiing khia canh va tmg
dung nao dugc str dung 13 pht hop. Bén canh d6, bai bao con gidi thiéu mét cau trac cho hé théng E-
learning Grid va nhimg diém dang chi y vé cac dbi tuong trong Grid Learning.

Mot vi du dién hinh cho théy diém han ché cta cac hé thong E-learning hién tai d6 13 truong
hop cac sinh vién khoa giai phau nghién ctru co thé nguoi cua mot truong dai hoc y dugc dang
chuan bi cho bai tap thyc hanh. Viéc ndy doi hoi h¢ théng E-learning phai dap tmg nhu cau truyen
hinh 4nh tryc tiép tir phong mo thyc hanh dén mot man hinh khac dat & xa. Cho t61 nay, hé thong
E-learning chua thé tinh toan va hién thi duoc cac anh thuc (photo-realistic) vé mo hinh co thé phtc
tap trong thoi gian thyuc va biéu dién két qua tinh toan trén man hinh ¢ xa. Véi chirc nang cai tlen
ctia hé théng E-learning dua trén Gird, sinh vién co thé xac dinh, xtr 1y, thay d6i hinh dang va cat
cac bo phan cua co thé (vi du ndi tang) dua trén mo hinh voi nhitng cai nhap chudt. Diéu nay gitip
cho dbi twong hoc tap nam bit kién thirc mot cach dé dang va nhanh chéng.

Céch td chic ciia bai bdo nhu sau: Trong phan 2, bai bao s& tap trung vao mot s6 ndi dung co
ban vé nhitng diéu kién tién quyét duoc xem xét khi xdy dung hé thdng; nhiing van dé vé E-
learning ciing nhu tinh toan Iudi. Phan 3 1a su két hop hai van dé d6 va phac hoa mot kién trac, thé
hién mot sé muc chi tiét cach 1am thé nao mot hé thdng quan 1y dao tao cé thé duoc xdy dung véi
Grid Middleware. Phan 4 1a dé xuét vé phuong an trién khai mot tmg dung Grid cho mét s6 mo
hinh hoat dong cua E-learning, tir d6 cho thiy tinh kha thi ctia hudng tiép can nay. Cudi cung la
tong két cac kién thirc va dua ra mot s6 két luan trong phan 5.

II. NHUNG KIEN THUC NEN KHI TIEP CAN E-LEARNING GRID
1. Nhirng kién thirc nén trong E-learning

Hién nay E-learning dang duoc dinh huéng dén mot chuan thong nhét. Trong d6, ngudi ta dic
biét quan tdm dén vai trd va chirc ning cua thanh phan 16i trong cac E-learning platform hién dai.
Tir d6, da hinh thanh mot sé khai niém co ban [1]. Cac ca nhan giit vai trd chinh trong hé thong 1a
ngudi hoc va tac gia, ngoai ra con cd nguoi day va quan tri vién. Tac gia (c6 thé 14 gido vién hoic
nguoi soan giao an) ¢6 nhi¢m vu tao ra ndi dung bai gidng. Cac bai gidng nay duoc luu trir duoi su
diéu khién cua hé thong quan 1y E-learning (E-learning Management System - LMS) va thudng
nam trong mot co s& dir lidu [5]. Noi dung céc bai giang dang luu trong hé thdng c6 thé duoc cap
nhat thudng xuyén va ciing ¢6 thé duoc trao d6i véi cac hé thong khac.

People

Authoring Run-Time
System System
Administrators

mport/Export Interactiony

Trainers

|_Learning Management System (LMS) |

Content Storage & Management

Hinh 1. M6 hinh téng quat ciia hé thong quan 1y E-learning
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Mot hé théng quan tri E-learning dugc minh hoa trong hinh 1 dudi sy diéu khién cua mot
nguoi quan tri va nd tuong tac véi moi truong run-time (moi trudng duge quan tam bdi nguodi hoc).
Ba thanh phan quan trong nhat ciia hé thong E-learning (Authoring System, Run-Time System va
LMS) c6 thé bi phan tan vé mit luan 1y va vat 1y. Dé thuc hién cic chirc ning phan tan, cac hé
thong E-learning phai tich hop duge cac chuan (nhu IMS va SCORM), dam bao su tuong thich
plug-and-play [6].

Céc hé thong E-learning théng thudng khong chi quan tam dén mot nhom ngudi hoc dic biét,
thay vao d6 né dugc thuce thi theo cach cung cap cac dac trung tuy bién va c6 kha nang dap umg nhu
cau cua cac ddi tugng va nhom nguoil hoc khac nhau. Cac nhom nguoi hoc thay d01 theo cac diéu
kién, kha ning va myc dich ctia ho d6i véi viée tiép can mot hé théng E-learning, tién d6 hoc, cach
hoc va thoi gian (hodc chi phi) ma ho co thé tra cho qua trinh hoc. Do d6, cac nhém nguoi hoc
thuong rat khong dong nhat Mot hé thong E-learning 1y tudng 1a hé théng cho phép cung cap va
dap tng n6i dung hoc cho tat ca (hodc it nhat 1a mot vai) cac nhém d6 cho phu hop. Bé dap tmg day
du cac yéu cau ciia mot h¢ théng nhu da gidi thiéu, mot Learning platform phai thoéa man mot sé
yéu cau, bao gom kha nang tich hgp da dang céc loai tai liéu (material), kha nang xéac dinh trude do
léch tir mot chudi cac hanh dong, kha ning phan loai va thay doi cho phu hop, kha ning kiém tra
mure d thuc thi va sy hoan tat cua cong viéc.

Céc ndi dung lién quan téi viéc day va hoc duge diéu khién, luu trit va trao doi trong cac dbi
tuong dao tao (learning object - LOs). V& co ban, LOs 1a cac bai giang, bai tap hodc bai thyc hanh cé
thé dugc sir dung trong mot budi hoc. N6 biéu dién cac modul nhé ¢o thé sir dung lai, dugc soan boi
cac moi truong phan phat doc 1ap va dugc truy xuat dong, chang han nhu thong qua Web [5]. Cac doi
tuong dao tao co thé duge luu trix trong co so dit lidu va thong thudng duge duoc biéu dién dudi dang
mot tap cac thude tinh [5]. Tuong ty, cdc thong tin khac lién quan toi mot he thong dao tao (cac dir
lidu ca nhan ctia ngudi hoc, cic mo ta vé ngudi hoc, lich hoc, qua trinh sap xép LO hoic thong tin dir
liéu nguoi dung...) c6 thé duoc anh xa vao cac ciu tric co so dir liéu chung. Diéu nay khong chi duy
tri mot kha nang thuc thi ndi bd ma con cho phép hd tro cac tién trinh hodc tham chi 1a cac dong cong
viée trong mot hé thong E-learning. Nhur dd dugc trinh bay, E-learning gom vo sb cac hoat dong phirc
tap nhu: soan thao ndi dung hoc, theo ddi cac hoc vién va cong viéc quan tri tuong tic v4i cac ngudn
tai nguyén (bao gdm cac ca nhan: hoc vién va nguoi soan tai liéu) voi cac hoat dong khac (mot s0 cac
thyc thi trigger) va cdc thong tin tir bén ngoai (nhu hé thong phan mém dang t6n tai) theo mot cach da
duoc dinh nghia trudc. Néu cac hoat dong do duge mo hinh nhu mot tién trinh hodc mot dong cong
viéc chira cac hoat dong nhu trén va ncu cac thao tac trén cac dbi tugng nguoi hoc va viée hoc dugce
gin voi cac thanh phan khac nhau cia mdt learning platform, thi hé thong quan 1y dong cong viéc
nay c6 thé diéu khién cac hoat dong dé. Vi thé, n6 c6 thé theo ddi cong viéc va qué trinh thyc thi ca
hoc vién mdt cach tu dong, phan phat ndi dung va xir Iy xoay vong.

Céc tién trinh hoc va cac hoc vién dugc nhém vao trong mot tdp cac Web service d¢ dicu
khién ndi dung va cac cong cu cua khoa hoc ciing nhu cac tién trinh LMS khéc, dugc minh hoa
trong hinh 2. M6 hinh tong quan vé Web service s¢ dugc d€ cap trong phan ké ti€p.

2. Cac dich vu Web

Dich vu Web 1a mot hé théng phdn mém duogc thiét ké dé hd trg kha ning twong tac gilta cac
Ung dyng trén cac may tinh khac nhau thong qua mang Internet, giao dién chung va su gin két cua
n6 duoc mo ta bang XML. Dich vu Web 14 tai nguyén phan mém c6 the xac dinh bang dia chi URL,
thuc hién céc chlic nang va dua ra céc thong tin nguoi dung yéu cau. Mot dich vu Web duoc tao
nén bang cach lay cac chirc nang va dong goi chiing sao cho cac tmg dung khac dé dang nhin thay
va co thé truy cap dén nhiing dich vu ma no6 thyc hié¢n, déng thoi co thé yéu cu thong tin tir dich vu
Web khac. N6 bao gdm cac mé dun doc 1ap va duoc thyc thi trén server [2].
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cua dich vu Web

V& kién trac, Dich vu Web gdm c6 3 chuén chinh: SOAP (Simple Object Access Protocol):
dung dé chuyén d6i cau tric dir liéu trén Web thong qua giao thic HTML [1,2]; WSDL (Web
Service Description Language): dic ta cac chic ning hd tro cia Dich vu Web [1,2]; va UDDI
(Universal Description, Discovery, and Integration): véi nhiém vu kham phé ra dich vu méi trén
Web [2,3]. Hinh 2 mé ta chdng giao thirc cta dich vu Web, trong d6 UDDI duoc sir dung dé ding
ky va kham phé dich vu Web da dugc miéu ta cu thé trong WSDL. Giao tdc UDDI st dung SOAP
dé noi chuyén vé6i1 UDDI server, sau do6 cac ing dung SOAP yéu cau mot dich vu Web. Cac thong
diép SOAP duogc gui di boi HTTP va TCP/IP.

3. Kién thirc tong quan vé Grid Computing

3.1. Gidi thi¢u vé Grid

Mang lué6i (Grid) 12 mot hé théng phan cimg va phan mém két n01 mang voi nhau, cho phép
chia s¢ tai nguyén tinh toan (computing resources) cua cac may tinh nbi mang, 1am ting gap nhleu
1an hiéu ning va téc d6 xur 1y thong tin [3]- Tinh toan mang ludi (Grid Computing) 1a cong ngh¢ nen
trong viéc hinh thanh mang luéi, 12 nén ting phdn mém chay trén cac thiét bi phan cimg két ndi
mang truyén thong, giiip xay dung nhimg ng dung mang ludi c6 nang lyc tinh toan rat manh, co
kha nang Chuyen tai nhitng khi luong dir lidu khong 10, kha ning luu trit va truy cép thong tin trén

mang ma chi bang nhiing giai phap phan mém va céng nghé mang Internet truyén théng dua trén
nghi thirc TCP/IP thi khong the dat toi [1].
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Grid dugc xay dung trén nén tang kién tric mo va phan tang (co thé so sanh véi cau triic phan
tang cua ho giao thirc TCP/IP). Trong moi tang cia mang ludi, cac thanh phan (component) dugc

chia sé cac thugc tinh chung va co thé duoc b sung nhing tinh nang méi ma khong anh huong dén
cac tang khac:

3.2. Kién tritc phan tang trong Grid

,,\‘ Application I/I Lovel

w Collective |
Middleware

Fabric |\ E::;urce
Hinh 5. Phdn bé cdc tang trong Grid Hinh 6. Kién triic tong quan ciia mé hinh Grid

e Tang tdc ché (Fabric): giup dinh vi cac tai nguyén mang ludi. La cic thanh phan phan ctng:
may tinh (parallel, cluster..), cac server luu trit dir lidu.

e Tang két néi (Connectivity): giup két néi mang ludi trén cac mang. Nhiém vu: quan Iy ha ting
bdo mat trén cac giao thirc truyén nhan l6p cao trong Grid.

e Tang tai nguyén (Resource): giup chia s¢ cdc tai nguyén mang lugi. Chirc nang chinh cua tang
nay 1a quan 1y tai nguyén hé théng; hd trg cac dich vy thong tin va truy xuét dir liéu

o Ta ang két hop (i Collective): gitip két hop va dinh vi nhiéu kiéu tai nguyén. Tang nay c6 nhiém vu
cAp phat - thu hdi tai nguyén va quan Iy nhan ban di liéu.

e Ting iing dung (Appplication): giip két ndi cac tmg dung hudng nguoi ding dé truy cap va su
dung tai nguyén mang ludi. Tang nay thé hién théng qua cac chuong trinh tinh toan trén Grid.

3.3. Grid middleware va cong nghé gLite
a) Tong quan vé Grid middleware

Grid dya trén phan mém trung gian - middleware. Nhiém vu cta phin mém nay 1a giao tiép
gilta 16p tng dung va céc tai nguyén 16p dudi (resources). Nhu trong cac hé thong phén tan khac,
chtrc nang chinh ctia phan mém trung gian (middleware) trong Grid tao ra mgt nén tang chung cho
cac ung dung trén ludi. Ngoai viée cung cap cac API cho cac ung dung, middleware thuong dam
nhan luén cac chirc nang nhu: cung cap cac co ché bao mat, co ché quan 1y tai nguyén, dich vu
thong tin, quan 1y truyén nhan dir liéu. Cac chic ning nay co thé dugc cung cdp bdi cing mot
middleware hoac cac middleware riéng 1€ [3].

Mot sb bo cong cu cua phﬁn mém ha téng ludi (Grid Infrastructure) da dugc phat trién va sir
dung phd bién hién nay 1a: Globus Toolkit cua té chirc Globus [11]; UNICORE (Uniform Interface
to Computing Resources) dugc tai trg boi Bo Nghién Ciru va Gido Duc Puc [10]; gLite: xuat phat
tu du an EGEE [9].
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Pic diém chung cta Grid middleware nhu sau:
e La mdi truong cho cac trinh tng dung c6 thé thuc thi.
e (0 kha ning t6i wu qua trinh st dung tai nguyén.

e TO chirc mot cach hiéu qua qua trinh truy xuat vao dir li¢u.

e Thuyc thi cac cong vi¢c va giam sat cac tién trinh ma né quan ly.

e (6 thé trao ddi va hién thi cac két qua sau khi thuc thi cho cac nha khoa hoc.

b) Cong nghé gLite middleware

gLite 12 bd phan mém trung gian cho phép xay dung hé thong Grid hiéu qua. Xuat phat tur du
an EGEE, gLite nhanh chong duoc cong dong nghién ciru Chau Au hd trg va phat trién manh.,

gLite ra doi 1a sy tich hop cua nhiing nét moi va nhiimg coéng ngh¢ da phat trién trudc do (cac
phan mém nhu R-GMA, VOMS hay Condor [12],...) nén c6 thé dung thay thé cho cac phan mém
middleware hién nay va van dam bao dugc chat luong dich vu. Piéu nay da tao nén thé manh cho
gLite va don gian hoa ddi véi nguoi phat trién hé thong. V& tong quat, cac thanh phﬁn ctia kién tric
gLite cing twong tu nhu cac thanh phan cua Globus Toolkit. Tuy nhién, gLite cung cap giai phap cu
thé hon cho mdi thanh phan. Hon thé, gLite con cung cip mot framework giup phat trién cac ung
dung trén moi trudong Grid hiéu qua.Phién ban dau tién cua gLite ra doi ndm 2005, va hién nay
phién ban méi nhat 3.1 cia gLite duge danh gia cao va c6 nhiéu cai tién dang ké. Pic biét, thanh
phan gLite WLM hd trg DAG cho phép thuc thi cac img dung phtic tap; MPI cho phép thuc thi cac

ung dung song song trén cac cluster khong chia sé tap tin [2].

Céc thanh phan va chtic nang cac thanh phan trong gLite
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3.4. Giéi thiéu vé AMGA (ARDA Metadata Grid Application)
a) Gioi thieu AMGA

AMGA 1a cong cu quan 1y truy xut co s& dif liéu va cac metadata trén hé thong Grid. Trong
giai doan hién nay, AMGA dang duoc tich hop vao gLite (AMGA chua duoc tich hop vao gLite
phién ban 3.0, va da duoc tich hgp vao gLite phién ban 3.1- 1a phién ban gLite méi nhat hién nay).
AMGA ¢6 thé 1am viéc & 2 ché do:

e Side-by-Site File Catalogue: thuc hién quan 1y File Metadata trén Grid.

e Standalone: chi quan Iy co s dit liéu va moi quan hé cua chung trén Grid.

b) M6 hinh Front-ends va Back-ends cua AMGA

Server

Server

Metadata Serv T : .
sladata Server MD-Server sQrag

Cracle
Iy SOAP ﬁmmand FV—MQI_BSQ
" e 4 —

S0l

RO e

Server p g ; .

— MysaL 4 W Firewall

Client st C ; —

treaming . Security wipper

SQLite " [cr+-ApilavasdHe File
Application
Client

Hinh 8: M6 hinh front-ends Hinh 9: M6 hinh lam viéc ciia AMGA
va back-ends cia AMGA

AMGA co 2 front-ends: cac giao thirc TCP Streaming - la cac giao thurc truyén mail (SMTP,
POP3...) va giao thirc SOAP:st dung giao dién chuan cua FTP. Cac back-ends ma AMGA ho trg:
Oracle; PostgreSQL; MySQL; SQLite.

¢) Cdc thanh phan va khdi niém co ban trong AMGA
AMGA gém cac thanh phﬁn twong tu nhu mdt h¢ quan tri co so dir li¢u:
e Entry (bang dit liéu): gdm key: khoa (chudi duy nhat); attrubutes: cac thudc tinh cia entry.

o Attribute (thugc tinh): bao gom name: t€n thudc tinh (string); fype: kiéu dir liéu (kiéu dit liéu
phu thudc vao back-end), moi entry c6 mot rang budc nao dé vé cac thudc tinh cua no.

* Schema (trong AMGA la Directory): Co t®n schema va danh sach cdc thugc tinh. Trong
AMGA, moi entry nam trong 1 schema la mgt nhanh cay phan cap.

e Query (cdu truy van): gdm cac ménh dé SELECT, WHERE... ctia ngdn ngit truy van SQL.

I11. E-LEARNING GRIDS

Cho t6i nay, cac tmg dung phuc tap doi hoi tinh toan nhiéu trén nhimg tap dir liéu 16n bi 16 di
trong ngit canh cua E-learning. Nguyén nhan chinh la do khong kha thi vé mat k¥ thuat va chi phi
qua cao. Nhu nhimg giai thich trong phén con lai cua bai bao nay, tinh toan ludi c6 thé dap ung
nhiing thiéu s6t nay va cho phép trién khai thém cac loai trng dung E-learning méi (nhu sy mo hinh
hoa anh thyc hodc cac mo6 phong thoi gian thyc phire tap). Cac cong viéce tinh toan va dir liu c6 the
duogc phan tan trén ludi ngay ca khi cdc mdy tinh dé ban cua hoc vién khong thé diéu khién chiing.
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Y tudng dic biét nay gin véi moi trudng truong dai hoc noi di co cac ha ting phan cimg. Vi
thuong c6 hang trim may tinh dugc ndi mang, tir PC cho t6i siéu may tinh, trong dé phan 16n thoi
gian khong hoat dong hét cong suat hoic rdi. Vi vay ching toi dé xuat viéc xay dung cac E-learning
Grid, nghia 1a chtic nang tinh toan ludi duoc tich hop vao cac hé thong E-learning.

Nhu da dé cap trong phan gidi thiéu, c6 nhiéu ing dung c6 thé trién khai cho E-learning Grid.
Céc sinh vién y khoa c6 thé str dung photo-realistic visualization ctia mot mo hinh phirc tap vé co
thé con ngudi dé so sanh cho cac bai tap thuc hanh. Céc visualization nhu vay duoc tinh toan trong
thoi gian thuc, co thé tan dung su hiéu biét cac vi tri ba chiéu cua Xuong, cac co bép va ndi tang.
Sinh vién c6 thé xoay hodc thay dbi kich thudc trong mé hinh va ldy thong tin kém theo bang cach
nhip vao mSi thanh phan ctia mo hinh. Véi chic nang mo rong hon nhu phau thuat 4o, sinh vién
dugc cung cap kha ning dé xac dinh, thay doi va cat cac thanh phan cta mo hinh (nhu noi tang).
Trong linh vyc sinh vét hoc, kha nang tich hop cac ngudn tai nguyén bat ddng bd cua Grid co thé
duogc sir dung dé tich hop mot kinh hién vi dién tir vao trong Grid. Chung ta x4c dinh rang, tinh kha
thi ctia hudng ti¢p can nay da thuc sy duogc gidi thiéu trong du an TeleScience [13]. Tuy nhién, du
an nay co thé dugc mé rong dé tich hop cac diéu khién va dau ra cta kinh hién vi dién tir vao méi
truong dao tao dé sinh vién c6 thé duoc doc cac van ban, thong s6 lién quan trong qua trinh kinh
hién vi hoat dong. Va hoan toan twong tu cho cac linh vyc thiét ké, cac mo phong phure tap... khi sir
dung md hinh Grid.

Ké tiép 1a phan phac hoa mot kién tric E-learning Grid. Kién tric ndy bao gdm mot hé théng
quan ly dao tao (LMS) va Grid Middleware, ca hai dya trén cac Dich vu web va dich vu luéi (hinh
9). Trong hinh nay, cac dich vu Grid va web dugc md ta bang cac hinh chir nhat. Cac dich vu Grid
(v6i ving tén mau xam) c6 thé d& dang phéan biét véi cac dich vu Web. LMS tuong tac trong sudt
v6i Grid middleware dé ngudi hoc khong can nhan biét vé Grid. Xa hon, kién trac dugc thiét ké
nhu vay mot nguoi hoc chi can mot trinh duyét Internet ho tro java dé sir dung ca LMS va Grid.
Kién trac ciing nhu hau hét cac hoat dong duoc liét ké trong hinh 9 dugc giai thich & phan sau.
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Learning Management System (LMS)

Hinh 9. Cdu triic ciia mét E-learning Grid

1. Phén 16i Grid middleware

Trong hinh 9, 16p Fabric dugc thuc thi nhu mot Java applet, cung cap cac giao dién thong
nhat cho tat ca cac tai nguyén trong Grid. Gia st don gian rang chi c6 cac may tinh va khong ¢ cac
dung cu dac bi¢t nhu cac kinh hién vi dién tir trong Grid; cac tap tinh chinh sach quy dinh cac gidi
han st dung cho cac may tinh trong Grid (nhu tai toi da CPU, thoi gian sir dung,...); metadata mo ta
moi loai tai nguyén. Applet 16p Fabric khi khéi dong thi cdc may tinh s& tham gia chia sé kha ning
tinh toan hodc khong gian luu trir trong Grid. Viéc nay duoc thuc hién khi mot user truy xuat mot
trang web v6i trinh duyét web dé xac thyc trong Grid.

L&p Connectivity bao gdm mét dich vu ding nhap Grid (Grid login server). Dich vu nay truy
Xuat mot CSDL chura thong tin nguo’l sir dung va céc quyen truy Xudt cung voi gia tri bam cia mat
khau. Dich vy ding nhap nay co thé tao cic ngudi diung méi véi thao tic newGridUser va xoa
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ngudi dung véi thao tac delGridUser. Khi mot ngudi dung Grid mudn vao Grid, tac vu Grid_login
dugc goi dé kiém tra tén dang nhap va mat khau ciia nguoi dung. Néu dang nhap thanh cong, may
tinh duoc ding ky voi ClientRegistry thong qua tic vu registerClient. Khi mot client dang xuit,
ClientRegistry dugc cap nhat thong qua toan tir delregisterClient. Dich vu dang nhdp sir dung co
ché xé4c thuc dua trén Kerberov

L&p Resource chira mot thong tin dich vu nhan biét cic trang thai va phan loai tai nguyén
trong Grid. Bang cach truy xuét registry cua client, ddu tién n6 xac dinh thanh phan nao hién hiru.
Sau d6 n6 yéu cau tir mdi may tinh mot s6 thong tin trang thai (nhu tii CPU, khong gian khong
duoc st dung) voi thao tac getStatus, loai tai nguyén voi getResType va cac gidi han st dung véi
getPolicyFile. Danh sach liét ké cac thong tin dugc tdp hop, co6 thé dugc truy xudt voéi
showAllStatus va duogc sir dung dé 1ap lich cac cong viéc tinh toan hodc phan tan dir lidu trong 16p
Collective.

Trong 16p Collective, c6 mot broker, replica management va replica selection service. Gia su
réng ¢ day dir liéu dugc nhan ban 1a chi doc. Dich vu replia management service co thé tao cac ban
sao cua dir liéu trén cadc may tinh vdéi tac vu copyData. Khi dir li¢u dugc nhan ban, mot muc dugc
thém vao Replica-Registry. Khi dit li¢u nhan ban bi x6a véi deleDate, muc tuong ing trong registry
phai bi x6a véi de-registerReplica. Véi tac tir findReplica cia dich vu replica selection service dang
tdn tai cac ban sao co thé duoc tim thfiy khi dir li€u dugc truy XUuét.

2. Learning Management System (LMS)

Mot LMS ¢6 nhiém vu phdi hop tit ca cac hoat dong lién quan téi learning. Gia sir ring chirc
nang ctia LMS bao gém cac ndi dung learning duogc thyc thi nhu cac web service. Mot ngudi hoc sir
dung mot PC dé tuong tac truc tiép voi bai hoc chi véi LMS va khong lién quan t6i Grid. Tat ca cac
Web service cia LMS c6 thé truy xuat qua céc trang Web, do d6 nguoi hoc chi can c6 mot trinh
duyét web dé sir dung LMS.

Trong budc dau tién, ngudi hoc phai xac thuc trong LMS, thong qua mdt LMS login service.
Dich vu nay tuong tu véi dich vu Grid login service: nghia la luu trir mgt co s¢ dir li¢u cac quyén
truy XUAt va st dung cung mdt co ché xac thuc cho LMS. Nguoi hoc sau khi da dang nhap va dugc
xéc thuc s& co thé truy xuit mot trang web cho viéc quan 1y course (course management service).
Ngudi hoc ¢6 thé tim cac khoa hoc thich hop véi tac tir searchLOB - cong cu tim kiém cac ddi
tugng learning trong ContenRegistry. Tac tir bookLOB duoc goi dé tham dy mét course.

Dich vu antology Web service cung cp noi dung E-learning bao gdm 3 thanh phan co ban.
Thanh phan ddu tién 13 Learning Object, thuong 1a mot bai hoc (dinh dang HTML hodc XML)
hodc mét course bao gdm mot vai Learning Object. Phan assessment danh gia cac bai kiém tra
online ma sinh vién hodc gido vién c6 thé kiém tra mot bai hoc duge hiéu va nim dugc bao nhiéu.

LMS ciing bao gém cac dich vu khac. Trong discussion boards va chat room, ngudi hoc co
thé trao ddi va dit cau hoi cho ngudi chi ddn hodc nhitng ngudi hoc khac. Progress monitor dua ra
cac két qua hoat dong tir tit ca cac bai hoc trong mot mé ta chung. Accounting service quéan 1y tat ca
cac tién trinh lién quan t&i cac mat tai chinh. N6 biéu dién tat ca cac sach hodc hoa don phai dugc
thanh toan bdi tirng cac nhan. Cudi cung, cac chic nang cua LMS c6 thé dugc mo rong boi dich vu
Web khac. Tinh linh dong ctia Dich vu web cling cho phép phan tan cac dich vu cia LMS trén may
tinh khéc trong mang cuc bd hodc thong qua Web.

3. Tich hgp Grid middleware va LMS

E-learning PC duoc st dung boi nguoi hoc dé truy xuat LMS. Tai cing thoi diém, mot PC
nhu vy ciing c6 thé dugc sir dung nhu mét tai nguyén cua Grid (biéu dién bang quan hé “is a”
trong hinh 9), va ciing chi ra rang tai cing mot thoi diém, khong phai tat ca tai nguyén cua Grid can
truy xudt téi LMS.
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LMS login service gitp E-learning PC tr¢ thanh mot tai nguyén trong Grid. Khi nguoi hoc
xéc thuc trén web két ndi véi dich vu ding nhap cua LMS, applet trong ting Fabric cua Grid ¢ thé
bi chuyén d6i nhu mobile code va bat dau cuc bo trén E-learning PC. Piéu nay cho phép truyén
thong trén Grid. LMS login service goi tac tir Grid_login ctia Grid login service mot cach trong sudt
v6i dir liéu va PC ciia nguoi dung nhu 1a cac tham s6. Viéc nay hoan tat tién trinh xac thyc cua E-
learning PC trong Grid. Cac budc thu tuc login ctia Grid duoc thuc hién hoan toan ngim, do d6
ngudi dung khong biét vé né.

4. Grid Learning Objects (GLOB:)

Khai niém Grid Learning Objects (GLOB) dugc dua ra cho viéc sir dung Grid trong cac tng
dung E-learning. M6t GLOB mé rong chiic niang ctia mot Learning Object [5] bang cach thém vao
chirc nang Grid bao gdm mot 16p tmg dung Grid dit biét va mot giao dién nguoi dung. Cau tric cia
mot GLOB duoc moé ta trong hinh 10 va dugc thiét ké dé chira ca noi dung E-learning va ndi dung
st dung chtrc nang Grid. Co ban, mot GLOB dugc boc b1 mot dich vu web gitip no6 dé dang tich
hop né vao trong LMS (nhu trén). Thém vao d6, dich vu web cung cip cac tac vu dé truy xuét cac
thanh ph?ln doc lap cua GLOB, dé chuyén ddi noi dung (chéng han tor XML sang HTML), hoac dé
tao cac bai kiém tra online.

Wel Service Wiapper

Grid-enabled Leaming Object (GLOB)

| Overview |
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| Reusable Information Ohject (RIO) |
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Hinh 10. Cdu triic ciia Grid Learning Object

CAu tric cia mot GLOB dua trén [1] va bao gdm mot s6 phan: Phan tong quan cta bai hoc,
metadata, dugc st dung dé tim GLOB, mot vai thong tin tai su dung dbi tugng (Resuable
Information Objects - RIOs) va phan tong két. Mot RIO c6 phan ndi dung chira ndi dung cuia mot
don vi hoc. Noi dung c6 thé hodc duge luu triv trong dinh dang XML, HTML hodc luu trong co s¢
dit liéu nhu da dé cap ¢ phén 2. Cac muc Pratice item c6 thé dugc su dung dé tao cac bai tap online
cho nguoi hoc. Assessment item dugc st dung dé tao céc bai kiém tra cho cac ky thi cudi khoa.

Mot RIO ¢6 thé chira thém chirc nang thuc thi tng dung Grid nhu mot dich vu trong tﬁng
application layer trong Grid va truy xuit qua giao dién ngudi dung. Grid application layer thyc thi
cac ung dung Grid cho E-learning va st dung céac 16p bén dudi cua 161 Grid middleware. Trong khi
d6 céac 16p cua 161 Grid middleware ton tai c6 dinh, 16p ung dung c6 thé thay ddi tiy thudce vao tmg
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dung. Pé duoc thuc thi, Grid service cta 16p tmg dung dau tién phai duoc trich ra tir mot RIO bang
cach sir dung mét tac twr cua dich vu web. Sau do n6 phai duoc khoi dong trén mét may tinh noi
cung cAp mdi truong luu trit ciia gLite/ AMGA tao cac thé hién cua cac Grid services. Mot mdy tinh
nhu vay goi 1a mot Grid application server, mot Grid broker phai dugc xéc dinh qua Broker-
Registry, vi vy no c6 thé dugc gan cac tac vu nhu sy phan tan clia cac cong viée tinh toan hodc dir
liéu trén Grid. Thém nita, Grid service cua 16p ting dung chiu trach nhiém lién két cac két qua dugc
tra vé cho broker.

Giao dién nguoi ding co thé duge thuc thi gidng mot Java applet chuyén doi dau vao cta
nguoi dung (chiang han nhu cac cai nhip chudt) thanh céc tic vu cho Grid service trong 16p ung
dung. Néu noi dung learning ¢ dinh dang HTML, interface applet co thé duoc dat o bat ky dau
trong n6i dung. Khi mot ngudi dung truy xuat mot bai hoc nhu vay, applet ty dong duoc tai 1én E-
learning PC cuc by cua ho. Theo cach nay, khong c6 cac tdc vu quan tri nao khac dugc thuc hién,
ngudi hoc khong biét rang ho dang st dung Grid. Néu ndi dung bai hoc ton tai & cac dinh dang khéc
chfmg han nhu XML, tac vu cua Web Service chuyén thanh dinh dang HTML va gén giao dién
applet vao.

IV. TIEP CAN VAO HUONG CAI PAT O LOP UNG DUNG

Pé chimg minh tinh kha thi ciia nhimg ndi dung di duoc phét trién trong cac phan trude, va
dé minh hoa sy tuong tac giita Grid middleware, Grid application layer va giao dién ngudi ding,
chung t6i s& phac hoa mét trién khai tng dung ludi cho viéc mé hinh héa cac anh thyc ¢ thé duoc
sir dung cho cac khoa E-learning trong y khoa. Gia str rang nguoi hoc can dugc cung cap mot thanh
phan tuong tac bang mo hinh vé cac bd phan phtre tap cua co thé con ngudi (xuong, co bép, hoic
noi tang). Bang cach nhap chudt, ngudi hoc c6 thé quay, phong to mé hinh hay liy thong tin giang
day tai cac thanh phan xac dinh. Nguoi hoc ciing c6 thé khong hién thi cac 16p khac ciia mé hinh
(nhu da, mach mau, co bép,. ).
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Céc 16p lién quan cua qua trinh thyc thi ngit canh nay duoc biéu dién trong hinh 11. Giao dién
nguoi dung dugce thyc thi 1a mot Java applet va chay trén mot trinh duyét Internet nhu mét dich vu
Grid, toan bo hé thong chay trén mot server ing dung Grid va trinh dién 16p Gmg dung ludi. Broker
cung cip truy xuat toi Grid. Giao dién nguoi dung bat cac sy kién di chuyén va nhip chudt, chuyén
chung thanh céc 1énh cho dich vu mé hinh hoa (chang han, quay 3D theo chiéu kim déng ho quanh
truc X va hién thi). Sau khi thyc hién cac tinh toan can thiét, dich vu mé hinh héa tra vé mét tap tin
anh (chang han dinh dang JPEG) c6 thé duoc biéu dién bang giao dién ngudi ding.

Dich vu mé hinh hoa thuc thi mot thuat toan dd hoa méy tinh, sir dung céac 1énh cia giao dién
nguoi dung, mot tap tin mo hinh va céc toa doi ciia goc trén bén trai va goc dudi bén phai cua ctra
s6 dé tinh tap tin d6 hoa dau ra. Dir liéu mé hinh dugc luu trong mot tap tin chira cic mo ta két cau
va da giac hodc cac md hinh phan tir v han cua co thé con nguoi. Trude khi tinh todn cac tap tin
dau ra, ving bén trong cua so rendering dugc chia thanh mot sé ving tach biét, mdi ving sé tao ra
mot thé hién cua dich vu md hinh hoa. V& co ban day 1a mot ban copy dugc tao ra bdi dich vu mo
hinh héa, trong d6 cac bién cua ctra s6 rendering dugc diéu chinh cho ting vung cu thé. Mot thé
hién phai tinh toan mau cho moi pixel cua moi vung dua trén cac tham s6 nhu 4nh sang, b cuc,....
Céc tinh toan cho mdi pixel biéu dién mdt tdc vu duge d¢ trinh to1 Grid Broker. Broker phan tan cac
cong vi€e tinh toan trong Grid va tra vé cac két qua (1a gia tri mau cua cac pixel) cho cac bo phén dé
trinh tac vy. Khi cdc phép tinh tai tat ca cac ving duoc hoan tat, két qua duoc tra vé cho dich vu mo
hinh hoa dé hién thi két qua cudi clng.

V.KET LUAN

Trong bai bao nay, chung t61 da ban luan vé E-learning, cac hé thong quan 1y E- learning va
tinh toan ludi. Hai van dé nay da dugc nghién ctru riéng biét trong qua khu ma ¢co the két hop lai
vo1 nhau mot cach thanh cong, dac biét la tai nhirng noi ma qua trinh dao tao can ngudn ning lyc
tinh ton cao hodc chi phi xay dung céc bd cong cu phuc vu cho nhu ciu hoc tip ciia hoc vién qua
cao. Ngoai ra, bai bdo con dua ra mot vi du minh hoa vé tinh kha thi cua md hinh két hop nay; va
quan trong hon, bai bao da phac hoa chi tiét mét kién trac cho mé hinh E-learning Grid - mot mo
hinh tich hop 16i Grid middleware va chirc ning LMS mét cach thich hop. Cubi cing, bai bao da
chi ra 1am céch nao mot hé théng E-learning Grid co thé thiét ké cac d6i tuong Grid Learning mot
cach phii hop va ¢ thé thuc thi dugc.

Nhitng gi dd dugc mod ta trong bai bao nay muc dich chinh 1a ¢d ging dwa ra mot van dé
nghién ctru vao khai thac hé thong tinh toan luéi trong E-learning, va nhiéu chi tiét ton tai duoc giai
quyét. N6 cho thay tinh kha thi dé theo dudi van d¢, nhu hy vong c6 thé xem xét dé mé rong céc
kién trac dao tao dién tir vuot ra khoi gidi han cia cdc may tinh cé nhan. Nhiéu véan dé xa hon ¢
thé duoc dé xuat va nghién ctru, vi du nhu: cac giao thirc phuc hdi gitp cho viée khéi phuc lai mot
trang thai hoat dong sau khi xay ra sy ¢d; cac co ché dam bao cho cac dich vu cua E-learning khi
thuc thi trén hé théng Grid. ..
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