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Tém tit. Dién todan dam mdy (Cloud Computing) néi Ién nhuw la mét trong
nhing chi dé néng va cé nhiéu g dung trong linh viee cong nghé théng tin. Tuy
nhién, c6 nhieu dinh nghia khac nhau vé dién toan dam may. Mot mat, dién toan
dam mady dwa trén mot sé linh vuc nghién cuu dién toan khac nhw tinh todn hiéu
nang cao (HPC), do héa, dién toan ti¢n ich, cum mdy tinh va dién todn luci (Grid
Computing). Pé lam ré sy can thiét cua dién todn ddm may, ching t6i dwa ra cdc
ddc diém cia dién todn dam may dé phdn biét né véi dién todn .

1. Mé dau

Mdi ndm hozc lau hon cic diéu khoan méi duoc ndi 1én trong linh vuc cong
nghé thong tin. Poi khi ho biéu thi mot su phat trién thuc sy méi, thuong xuyén hon,
hay né chi 1a hinh thirc quang ba mdi. Tinh toan ludi 1a mot thudt nglr da dugc su
dung trén muodi nim gan day, dién toan dam may (PTPM) duoc dua vao st dung
nhu mot thuit ngit cong nghé thong tin méi. Mot sé nguoi néi dién toan dam may 1a
thuong hiéu moi, nhitng ngudi khac néi rang nd chi 1a mot phan cua Dién toan ludi.
Vi vay, d6 1a 1y do tai sao nhiéu bai bao tir nhiéu nha khoa hoc (Liu Yuxi, Wang
Jianhua, Ian Foster, Yong Zhao, loan Raicu, Shiyong Lu,...) chi ra céc mdi lién
quan gitra dién todn dam may va tinh todn ludi (dién todn ludi) nhu 14 mdt cach so
sanh.

Nghién ctru vé dién toan ludi (Grid Computing) véi cac cong nghé nén tang, 1a
tién than cua dién toan dam may, da dugc thuc hién tai Viét Nam trong thoi gian 10
niam qua tai mot s6 truong dai hoc, vién nghién ctru (tham khao tai liéu dang ky bé
tai KC01-04/06-10 v€ Tinh toan ludi). Tuy nhién, do linh vyc ung dung cua tinh
toan ludi kha giéi han (cha yéu phuc vu giai quyét cac bai toan khoa hoc tinh toan &
quy moé l6n) nén dién toan ludi chua dugc Gmg dung rong rai ¢ Viét Nam. Cac két
qua nghién ctru vé dién toan ludi phan nao con mang tinh ly thuyét, han 1am, kho trd
thanh cac céng cu va san phim phan mém dé chuyén giao cong nghé cho doanh
nghiép khai théc.

Dién toan dam may, do kha ning tmg dung rit nhanh va rong rdi cua cong
ngh¢ nay, khi du nhdp vao Vi¢t Nam da nhanh chong dugc su quan tdm khong
nhirng ctia gidi khoa hoc, ctia cac chuyén gia cong nghé thong tin ma con cta nhiéu
co quan, to chitc va doanh nghiép quan tim t&i tng dung CNTT. Cac nghién ctru vé
dién toan dam mAy tai Viét Nam méi chi & mic d6 tim hiéu cong nghé, cac san
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pham nhung ciing ky vong kha nang ing dung cua “dam may” s€ gop phan thuc
day phat trién kinh té tai Viét Nam.

Muc dich cta bai viét nay la mo ta sy gan nhau gitra di¢n todn ludi va di¢n
toan dam may, cac linh vyc ing dung va nén tang sir dung cong nghé nay. Chung toi
mé ta khai niém, dic diém chinh va so sanh ching.

2. Két qua chinh

2.1.Dién toan dam may (Cloud Computing)

Pay 1a mé hinh dién toan sir dung cac cong nghé may tinh va phat trién dua
vao mang Internet. Cac mdy tinh trong cac dam may duoc cu hinh dé lam viéc cung
nhau va cac ung dung khac nhau st dung sic¢ manh dién toan tap hop cir nhu thé 1a
chung dang chay trén mot hé théng duy nhét.

Vi su ra doi cia DPTPM, cac tai nguyén duoC st dung nhu mdt may tinh gop
a0, trong d6 moi kha ning lién quan dén cong nghé thong tin déu dugc cung cap
dudi dang cac "dich vy", cho phép nguoi sir dung truy cép cac dich vu cong ngh¢ tur
Mot nha cung cap nao d6 "trong dam may" ma khong can phal c¢6 cac kién thac,
kinh nghiém vé cong nghé do, ciing nhu khong can quan tdm dén cac co so ha tang
phuc vu cong nghé do.

21.1 Kién trac cua dién toan daim may
> Kien truc phan tang trong DTDM
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Hinh 1. Cdc tang PTPM dwoc nhing trong cdc thanh phdn "la mét dich vu”

Tang co so ha tang 1a nén tang ciia dam mdy. N6 gom c6 cac tai san vat ly -
cac may chu, cac thiét bi mang, cac 6 dia luu trir, v.v.. Co so ha tang 13 mot dich
vu (IaaS) co cac nha cung cap nhu IBM® Cloud. Khi st dung IaaS ban thyc té
khong kiém soat co so ha tang nam dudi, nhung ban c6 quyén kiém soat cac hé diéu
hanh, luu trix, trién khai cc ung dung va & mgt mirc do han ché, co quyén kiém soat
viéc lya chon cac thanh phan mang.

Tang giita 12 nén tang h¢ théng, n6 cung cap co sé ha tang cua ung dung. Nén
tang hé thong 1a mot dich vy (PaaS) cung cap su truy cap dén cac hé diéu hanh va
cac dich vu c6 lién quan nham dé dwa ra mot cach dé trién khai cac ung dung Ién
dam may bang cach str dung cac ngdn ngit 14p trinh va cac cong cu do nha cung cap
hd tro.

Tang trén cung 13 ting tng dung, ting ma hau hét moi nguoi xem nhu la dam
may. Cac tng dung chay & day va dugc cung cip theo yéu cdu cua nhitng ngudi
dung.
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» Mo hinh cua DPTPM

Mb hinh dich vu nham phan loai céc dich vu cua cac nha cung cép dich vu
Cloud Computing. C6 ba loai dich vu DPTPM co ban 1a (1)dich vu co s& ha ting;
(2)dich vu nén tang; (3)dich vu phan mém.

Mo hinh trién khai nham phan loai cach thic trién khai dich vu BPTDM dén véi
khach hang. Cé ba loai 1a (1)ddm may cong cong; (2)dam may riéng; (3)dam may
lai.

2.1.2 Loiich cia "dién toan dam may"

Dién toan ddm may dugc su dung phd bién hién nay do né ¢ nhiéu vu diém
nhu (1)Tbc do xur 1y nhanh, cung cap cho nguoi dung nhiing dich vu nhanh chong
va gia thanh ré dya trén nén tang co so ha tang tap trung; (2)Chi phi dau tu ban dau
vé co so ha tang, may moéc va ngudn nhan lyc ciia ngudi st dung dién toan dam may
duoc giam dén murc thap nhat; (3)Khong con phu thu¢c vao thiét bi va vi tri dia ly,
cho phép nguoi dung truy cép va sir dung he thong thong qua trinh duyét web & bat
ky dau va trén bat ky thiét bj ndo ma ho sir dung; (4)Chia sé tai nguyén va chi phi
trén mdt dia ban rong 16n, mang lai cac loi ich cho nguodi dung; (5)Véi do tin cay
cao, khong chi danh cho ngudi ding phod thong, dién toan ddm may con phu hop véi
cac yéu cau cao va lién tuc ciia cac cong ty kinh doanh va cac nghién ciru khoa hoc;
(6)Kha ning mé rong duge, gitp cai thién chat luong cac dich vu duge cung cép
trén “dam may”; (7)Kha ning bao mat dugc cai thién do sy tip trung vé dir lidu;
(8)Céac tng dung ciia dién toan dam may dé dang dé stra chira va cai thién vé tinh
ning boi 18 chung khong duoc cai dit ¢b dinh trén mot mdy tinh nao; (9)Tai nguyén
sir dung cua dién toan dam may ludn dugc quan 1y va thong ké trén timg khach hang
va ung dung, theo tirng ngay, ting tuan, timg thang.

2.1.3 Cac ing dung cia PTPM

Hién nay DPTPM dang trai rong trén toan thé gisi, co thé ké dén maot sé linh
vuc da va dang ung dung DPTPM nhu viéc xay dung chinh phu dién t, linh vuc
gido duc, giai tri, doanh nghiép, ngan hang, ké toan, ...Cac dich vu Cloud Service
phuc vu cho cac Developer trong qua trinh phat trién phén mém

Cac dich vu SaaS: Trong qua trinh phat trién phan mém, chiing ta thuong sir
dung céac cong cu luu trir, giao tiép, quan ly,... Trong phan nay s& giGi thiéu cho ban
mot s6 cong cu nhu (1)ca nhin va giao tiép, c6 thé sir dung bd cong cu mién phi
Email, Cloud Drive, Cloud Office cua Google hoic Microsoft 1 c6 thé thuc hién
day du cong cu cua: Email Server, File Server, Data Server; (2)quan 1y dy an, c6 thé
su dung Quan ly nhu: Redmine Online dé quan 1y du an voi chi phi thiap ma khong
can cai dat phuc tap; (3)cong cu quan 1y code, néu phat trién theo nhom, ngudi dung
khong can cai dit cac cong cu source control qua phuc tap nhu SVN, ma ¢ thé st
dung Online véi GitHub, Bitbucket (Free 5 Users) mot cach dé dang va thuan loi.
Rat tuyét voi cho viéc phat trién cac nhom nho.

Dich vu Flatform (PaaS): 1a dich vu hd trg cho céc yéu cau yéu ciu phat trién
cac san pham phod bién nhu CRM, diéu hanh tac nghiép, nhan su v.v... Vi du nhu
dich vu Force.com hoac mudn phat trién tng dung tuong tac, chia sé qua mang c6
thé st dung Google App Engine, Facebook App Engine.

Dich vu ha tang CNTT (laaS): 1a dich vu cung cAp may chu 4o trén mang Véi
cau hinh tiiy theo nhu cau sir dung, diéu d6 s& gitip cho nguoi dung khong phai mua
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may chu, thué ngudi quan tri, bao tri, tén dién, tén chd dé, ... Co thé ké dén cac nha
cung cip laaS noi tiéng nhu Amazon Web Service, RackSpace IBM Bluemix,
Google Cloud Storage hay cac nha mang cung cap tai Viét Nam ciing bét dau cung
cap dich vy nay nhu VDC, Viettel...

2.2. Dién toan lwai (Grid Computing)

Grid 12 mét loai hé théng song song phan tan cho phép chia sé, lra chon va két
hop céc tai nguyén phan tan theo dia 1y thudc nhiéu té chirc khac nhau, dya trén tinh
san sang, kha ning, chi phi cua chung va cac yéu cau vé chat lugng dich vu (QoS)
cua ngudi dung dé giai quyét cac bai toan, tng dung c6 quy mé 16n trong khoa hoc,
ki thuat va thuwong mai. Tur d6 hinh thanh nén cic “t6 chuc 4o” (Virtual
Organization (VO)), cac lién minh tam thoi giita cac to chirc va tap doan, lién két
v6i nhau dé chia sé tai nguyén va hoic ky ning nhim dap ung tét hon cac co hoi
kinh doanh hoic cac du an c6 nhu cau 16n vé tinh toan va dit liéu, toan bo viée lién
minh ndy dua trén cdc mang may tinh

Mot hé théng Grid co 3 dic diém chinh (1)C6 su két hop, chia sé cac tai
nguyén khong duoc quan ly tap trung; (2)Str dung cac giao dién va giao thuac chuan,
mang tinh mo, da dung; (3)Pap (g yéu cau cao vé chat luong dich vu.

2.2.1 Kién tric cia dién toan ludi

Lud6i dugce xay dung trén nén tang Kién tric mé va phan tang theo vai tro ciia
cac thanh phan trong ludi, cac tang chia sé thudc tinh chung va mdi tang c6 thé bo
sung thém nhiing tinh ning mdi ma khong anh huéng dén hoat dong cua tang khac.
Duéi day 1a mé hinh kién tric ludi tong quat do Ian Foster dé xuat
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- Tang két noi: dinh nghia cac giao thuc truyén thong va chung thuc viée
giao tiép trong ludi. Cac giao thire cho phép thuc hién trao dol dir liéu gitra cac tai
nguyén trong tang thiét bi. Cac giao thtrc ching thuc cung cap co ché ma hoa, giai
mi, kiém tra dinh danh cta ngudi dung cling nhu tai nguyén

- Tang tai nguyén: xdy dung dya trén tang két ndi, st dung cac giao thirc
truyén thong va bao mat cua tang két nbi. Tir d6 xay dung dich vu, giao thic dam
phan khoi tao theo ddi va diéu khién cac tha tuc giao tiép voi cac tai nguyén cu thé.

- Tdng két hop: quan ly cac tai nguyén ¢ muc hé thdng. Cac giao thuc
trong ting nay thao tac trén tit ca cac tai nguyén ludi tai cac node.
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- Tang ing dung: cac ung dung nay dugc xay dung dua trén co s& cac
ham, céac dich vu duoc cung cip béi ham dudi. Do dé, ¢ ting nay ta phai thiét ké va
cai dat dich vy, ham cu thé cho céc thao tic nhu quan 1y tai nguyén, truy cap dit liéu,
tim kiém tai nguyén,..

Dién toan ludi vé co ban 1a cung cap kha nang tinh toan va tn dung cac nguon
tai nguyen De c6 thé thong nhat cac nguon tai nguyén trén nhiéu nén tang phan
ctrng phan mém khéc nhau cung ton tai va hoat dong duoc véi nhau thi doi hoi phai
¢ cac chuan. Sau day, chung toi gigi thiéu mot dang kién tric mo rong cua kién
trac dién toan ludi, d6 1a kién trac dich vu luwéi mé - Open Grid Services
Architecture (OGSA)

OGSA 1a kién tric duoc két hop cia kién tric ludi voi kién tric dich vu Web
(Web service), dugc phat trién béi nhom Globus va IBM. Hai cong ngh¢ Grid Va
dich vu Web c6 cung muc dich “chia sé tai nguyén va hd trg tao ra cac to chuc 40”
OGSA duoc thiét ké dé chuan héa giao dién va hoat dong cua hé thong phén tan bol
(1)T4i c4u trac giao thtrc phit hop, tao co sé chung va dua ra kha ning chinh; (2)M&
rong yéu cau ki thuat méi nhu truy cap dong thoi dén nguodn tai nguyén va cong cu
quan ly; (3)Gidi thiéu cac khai niém cua “dich vu lu6i”, véi myc tiéu la dinh nghia
thuc thé ludi bang giao dién va hanh vi ludi dé thong nhat truy cap dén chuong trinh
va cac ngudn tai nguyén tao sy dé dang cho kién trac ludi.

2.2.2 Lgiich cua cua dién toan lwoi

bién toan lugi mang lai cho ching ta mét s6 lgi ich nhu (1)Khai thac tan dung
cac ngudn tai nguyén nhan rdi, hau hét cac td chire déu co luong 16n cac tai nguyén
tinh toan nhan rdi, tinh toan ludi co thé t6i vu sir dung cac tai nguyén nhan rdi nay
theo nhiéu cach khac nhau; (2)Sir dung bo xir 1y song song, mot cong viéc duoc chia
thanh nhiéu cong viéc hon, cic cong viée con nay duoc thuc hién dong thoi trén cac
tai nguyén khac nhau cua luéi, vi vay thoi gian chay ang dung s& dugc rat ngan;
(3)Cho phép hop tac trén toan thé gigi, don gian hop tac hoa chia sé, 1am viéc giira
nhitng cong dong 16n trén toan thé gidi; (4)Cho phép chia sé cac loai tai nguyén;
(5)Tang tinh tin cay cho cac hé théng may tinh, hé thdng tinh toan sir dung cac phan
cting chuyén dung dé ting do tin cay.

2.2.3 Mpt sé wng dung ciia dién toan lwéi:

Tir nhitng loi ich nhu trén thi dién toan ludi co thé giai quyét duoc nhitng van
dé doi hoi kha ning tinh toan va théng luong cao nhu mod phong dong dat va du
doan khi hau thoi tiét, thiét ké vi mach, chia sé noi dung, mé hinh hoa tai chinh,

..Sau day, chung toi gidi thiéu mot s tng dung da duoc trién khai.

(1) IBM: Tinh toan ludi gitip nghién ctru ung thu nhu “Help defeat Cancer” 1a
du an do cac nha nghién cttu tai Pai hoc Nha khoa va Y khoa New Jersey va Vién
nghién ciru ung thu cua Jersy dang cong tac voi tdp doan IBM thuc hién. Dy an
“Help Defeat Cancer” c¢6 muc dich gitip cac nha nghién ctu hiéu rd vé nguyén
nhan co ban cua bénh ung thu dé c6 thé ting cudng hiéu qua diéu tri va 1ap ké
hoach diéu tri cho bénh nhan ung thu. Véi sy hd tro cia World Community Grid
cia IBM, du 4n nay 1a co hdi cho cac nha nghién ciru phén tich sé luong I6n mo
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ung thu cing mdt lac va cho phép thuc hién nhiéu thi nghiém trong mot khoang
thoi gian ngan.

(2) Dw dodn cdu tric protein: Tl cac diy amino-acid 1a mot wng dung quan
trong nhat cua tin sinh hoc. Bai toan du dodn cdu trac protein c¢6 thé duge mo hinh
hoa nhu bai toan tdi vu hoa. N6 doi hoi sé luong tinh toan rat 16n, do d6 can o cac
k¥ thuat metaheuristic, tinh toan hi¢u nang cao, tinh toan ludi.

(3) Tinh toan ludi va bai toan quan tri mang: Cong nghé dién toan ludi dugc
rng dung vao bai toan phan tich, cung cip thong tin hd trg quan tri mang nham tan
dung duoc ning luc xtr Iy nhan rdi hién c6 trong cac hé théng mang dé giai quyét
bai toan hiéu qua hon, trong gisi han chi phi c6 thé chap nhan duoc.

(4) M6 hinh Idp lich trong hé thong tinh todn lwdi do Buyya dé xuat: Bai toan
lap lich nhu 14p thoi khéa biéu, 1ap ké hoach quan 1y di an,...1a tim ra mot ban ké
hoach thuc hién cac cong viéc mot cach toi wu nhat dua vao tat ca cac thong tin
dau vao c6 duogc tinh trang hién tai cia hé thong, Buyya da dé xuat phuong phap
lap lich cho cac tng dung nghién ciru tham s6 (bao gdom mét tap 16n cac cong viec
doc lap trén tap cac dix liéu doc 1ap).

2.3. S0 sanh Dién toan dam may véi Pién toan luwdi

bién toan dam may va dién toan ludi c6 kha nang mé rong, dugc thuc hién
thong qua can bang truyén tai cua cac tng dung chay doc lap trén mot loat cac hé
thong hoat dong két ndi thong qua dich vu Web. Phan phdi CPU va bang thong
mang khi can thiét, dung luong luu trit hé théng diéu chinh theo sé lugng ngudi sir
dung, sé luong di lidu chuyén giao dua trén thoi gian cu thé.

Hai loai tinh toan lién quan dén da nhiém vu va nhiéu bén thué dich vy, d6 1a
nhiéu ngudi sir dung c6 thé thuc hién cac nhiém vu khac nhau, truy cap mot hoic
nhiéu tredng hop tng dung. N6 ¢ thé 1am giam chi phi co s& ha ting va cai thién
kha niang chiu tai cao thong qua cac ngudn tai nguyén 16n cua ngudi sir dung chia sé.

Dién toan dam may 1a mot goi ¥ cho twong lai, 13 thoi diém ching ta khong
tinh toan trén cac may tinh cuc bg ma thuc hién tinh toan trén cac tién ich tap trung
dugc diéu hanh boi thanh phan thir ba (third party).

Khi xem xét cac dinh nghia vé& “ddm may”, “ludi”, ching ta dé dang thay rang
dinh nghia ciia “dam may” c6 diém trung 14p Véi cac dinh nghia ciia “ludi”. Diéu
nay khong phai 1a mot van dé& dang ngac nhién, boi vi “dam may” khong ra doi mot
cach riéng 1¢ hay doc 1ap ma no dua trén nén tang cua cac cong nghé trude do.

Theo théng ké ctia Google Trends vé chi s6 tim kiém lién quan dén dién toan
ludi va dién toan dam may dén thang 3/2015. Pién toan dam may c6 xu hudng tim
kiém nhiéu hon, con dién toan ludi van & mire 6n dinh tir 2012 dén nay.
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cloud com putlng

grid computing

Hinh 3. Google trends of Grid computing and Cloud computing
Su khéc biét gitra hai cong nghé nay nam trong cac nhiém vu dugc tinh toan
trong ting moi trudng tuong tng. Pién toan ludi va dién toan ddm may thong duoc
so sanh qua cac dac trung.
Bang so sanh Grid Computing va Cloud Computing
Pac trung Grid computing Cloud computing
Muc dich str dung Hop tac chia sé cac nguodn | St dung dich vu
tai nguyén
Suc manh tinh toan | Tinh toan manh hon dién | S& dung kha nang tinh
toan dam may; st dung kha | toan trong ndi bo cua
nang tinh toan cua internet “dam may”.
Luu triv Luu trir nhiéu hon “dam | Kha ning luu trit it hon
may”; ding cac giao thirc dé | “ludi”; ding cac trung tim
tim kiém cac tai nguyén | dit liéu trong viéc luu trix
thich hop trén mang dé luu
trae
Toc do truyén dir | Toc d6 cham hon “dam | Nhanh hon “luéi”, viéc
licu (trao ddi cac tai | may”, tbc do thuong 13 mega | trao ddi tai nguyén thuong
nguyén trong luc | byte thuc hién bing duong
thuc thi) truyén noi bo, dugc xay
dung dé két ndi giira cac
trung tam dir liu. Toc do
c6 thé 1én dén hang giga
byte
Kha nang mo rong C6 kha nang m¢ rong. Khi | Co6 kha nang mo rong, co
c¢6 nhu cau sir dung thém tai | lai dé dang va nhanh (theo
nguyén thi hé théng s& tim | nhu ciu str dung)
trén mang xem hién cé tai
nguyén nao dap g phu hop
nhu cu cua minh khong
Pham vi tng dung | Chu yéu huéng téi khoa hoc | Chu yéu huéng toi thuong
mai, quan tim dén viéc
phuc vu nhu cau cua
khach hang thong qua viéc
cung cap cac dich vu theo
nhu cau cua khich hang
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Tai nguyén Viéc st dung tai nguyén | Cung cap tai nguyén theo
thong qua viéc tim kiém céc | dang tai nguyén thdng
tai nguyén trén internet, | nhit, ngudi dung duoc
nguoi dung khong thé cau | phép ciu hinh tai nguyén
hinh tai nguyén theo y mudn | theo nhu cau st dung

Hé diéu hanh Bat ky mot hé diéu hanh tiéu | Mot may 4o c6 nhiéu hé
chuan nao diéu hanh chay

Quan 1y ngudi ding | To chtc phan cap va 40 hoa | Tap trung hoic co thé uy
1a nén tang nhiém cho bén thir ba

Quan 1y tai nguyén Phan tan Tap trung/ Phan tan

Cép phat/ Lap lich Phan tan Tap trung/ Phan tan

Kha nang cong tac Theo tiéu chuan ludi mo Duva vao dich vu Web

Nhirng irng dung [6] | DDGrid (Drug Discovery Cloudo (Google apps,
Grid), MammoGrid, Geodise | Amazon Web Service,...),
RoboEarth, Panda Cloud

antivirus
Cac cong cu hd tro | Nimrod-G, Gridbus, Legion | Cloudera, CloudSim,
[6] Zenoss

Bang 1. So sanh Grid Computing véi Cloud Computing

P6i v6i dién toan ludi, mot nhiém vu 16n duoce chia thanh cac nhiém vu nhé
hon va phan phdi dén cic may chu khac nhau. Khi nhiém vu hoan thanh, két qua
dugc guri lai cho mdy chinh, sau d6 s& cung cap mot dau ra duy nhat. Y twong chinh
cta cong nghé dién toan ludi 1a tan dung ning luc cua tit ca cac may tinh dang co
(ké ca cac may tinh di cii, lac hau) dé tao ra mot siéu mdy tinh a0 khong 16 thong
qua mét giai phap phan mém dém (middleware) ma khong "cudp quyén" diéu khién
Cua cac thanh vién trong “lu6i”. Con dién toan dam may la hinh thirc phat trién cua
dién toan ludi véi muce gia thap canh tranh trong viéc cung Cap tai nguyén theo yéu
cau giup lam giam chi phi dau tu cho hé thong, co so ha ting va giam chi phi cho
nhan luc V& cong nghé thong tin.

3. Két luan

bi¢n todn dam may va di¢én toan ludi khac nhau trong phuong phédp ma ho st
dung. Viéc so sanh giita “ludi” va “dam may” trong thoi diém hién tai chi phan anh
duoc phan nao cac uu diém va khuyét diém hién ¢ cta chung. Nhung ca hai cong
ddng nay van dang khong nging phat trién dé hoan thién. St dung cac cong nghé
nay nhu thé nio tiiy thudc vao dép trng nhu cau cong viéc clia ngudi sir dung.

TAI LIEU THAM KHAO

1. S. Fiore, G. Aloisio, Grid and Cloud Database Management, Springer
Heidelberg Dordrecht London New York, 2011.

2. |. Foster, Y. Zhao, I. Raicu, S. Lu, Cloud Computing and Grid Computing 360-
Degree Compared, Grid Computing Environments Workshop, 2008.

3. S. M. Hashemi, A. K. Bardsiri, Cloud Computing Vs. Grid Computing, ARPN
Journal of Systems and Software, 2012.

50



HOI NGHI NCKH KHOA SP TOAN-TIN THANG 05/2015

4. K. StanoevskaSlabeva, T. Wozniak, Grid and Cloud Computing A Business
Perspective on Technology, Springer Heidelberg Dordrecht London New York,
2010.

5. L. Yuxi, W. Jianhua, Research on Comparison of Cloud Computing and Grid
Computing, Research Journal of Applied Sciences, Engineering and
Technology, 2012.

6. PCWorld Vietnam, http://www.pcworld.com.vn/articles/cong-nghe/

51



