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BAN TOM TAT

Nhu cau tinh toan trong Iinh vyc khoa hoc va cong nghé ngay cang cao va tr¢ thanh mot thach
thire vi phuong phap xur ly tudn ty véi mot bo xir ly khong the dap tng dugc. Xir Iy song song dya trén
nguyén tic sir dung nhidu bd xir 1y cling giai quyét mot van dé 1a chia khoa dé giai bai toan khé nay.
Vi vy nhitng nghién ctru trong linh vue tinh toan hiéu nang cao (High Performance Computing) hinh
thanh tré nén rat can thiét. Két qua 1a cac hé may tinh manh ra doi. Pién hinh 1 cac hé may tinh manh
gia thanh ha phat trién dya trén viéc lién két cac may tinh ca nhan/méy tram qua dudong mang toc do
cao phat trién manh trong thap ky qua. Hién nay cong nghé ludi (Grid) cho phép tan dung cac tai
nguyén dang c6 dé xay dung mot ludi tinh toan rit manh. Khoa Cong nghé Théng tin, Truong Dai hoc
Béach Khoa TP.HCM (Khoa CNTT) 12 mét trong nhimng co quan nghién ctru hang déu cua Viét Nam
trong linh vic nay. Nhom nghién ciru vé tinh toan hiéu ning cao thuéc Khoa CNTT di dugc hinh
thanh va hoat dong hon 10 nam. Bai béo nay trinh bay cac thach thirc vé tinh toan trong khoa hoc va
cong nghé va giai phap trong linh vye ndy ciia nhom. Cac bude di, cac két qua nghién ciru cling nhu
huéng phat trién ctia trong linh vire ndy ciia nhom tinh toan hiéu ning cao ciing duogc trinh bay.

ABSTRACT

High demands on computational resources in areas of science and industry are a challenge because
sequential processing on a single processor is impossible to fulfill the demands. Parallel processing
using many processors to solve a problem is the key to solve this hard problem. They have further
pushed researches in High Performance Computing (HPC) into the mainstream market. Many
powerful computer systems are then born. Especially, many low-cost powerful computers, which are
set up by connecting many personal computers/workstations in a high speed network, are developed
rapidly in the last decade. Moreover, Grid technology allows us to collect a large number of
computational resources to build a powerful computing environment. Faculty of Information
Technology, Ho Chi Minh City University of Technology (FIT HCMUT) is among the organizations
of Vietnam that are at the head of research in this area. The HPC research group at FIT HCMUT was
set up more than ten years ago. This paper discusses challenges in scientific computing as well as the
solutions of the HPC research group in this field. Moreover, success stories and future research
directions of the HPC research group are also presented.
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1. GIOI THIEU

Céc bai toan phtrc tap va doi hoi su tinh toan
16n luén dugc tim thdy trong cac nganh khoa
hoc nhu hoéa hoc, vat 1y hat nhan, vii try hoc, co
luu chét, sinh hoc, y hoc... Mdt s6 bai toan cb
dd phuc tap kha 16n nén dugc goi 1a “cac bai
toan thach d6” (Grand Challenge Problems) [34-
35]. Cac bai toan thach d6 nay khong thé gidi
duogc trong mot khoang thoi gian chip nhan néu
sir dung céc loai may tinh hién c6 ngay nay. Véan
dé cang phuc tap khi bai toan doi hoi viéc moé
phong va h1en thi moé hinh d6 hoa [35]. Mit
khac yéu cau vé thoi gian xir Iy clia bai toan
cing quan trong khong kem. Vi du mot bai toan
du bao thoi tiét dugc giai trong 2 ngay dé c6 thé
cho két qua du bao thoi tiét trong 1 ngay la
khong c6 y nghia. Chinh yéu cau vé tinh toan
phirc tap nay di thuc ddy cic may tinh song
song c6 kha nang tinh toan manh ra doi.

Méy tinh song song gdm nhiéu bg xir Iy va
cho phép phdi hop cac bd xir 1y nay dé giai
quyét mot bai toan 1on ciing mot luc. Nhing
mdy tinh nhu vdy dugc goi 1a siéu mdy tinh
(Supercomputer). Vi tam quan trong cua viéc
phat trién cac siéu may tinh dé giai quyet cac bai
toan 16n, hang nam cac chuyén gia théng ké va
xép hang lai 500 siéu may tinh hang dau thé giGi
va goi la TOP500. Danh sich TOP500 duogc
cong bd hai 1an trong nam tai hdi nghi siéu may
tinh Mannheim va hoi nghi Supercomputer vao
thang 11 (tir nim 1993). Danh sich ndy co thé
tham khao tai trang http://www.top500.org.

Ngay nay, cac si€u may tinh con dugc goi la
cac may tinh hiéu nang cao (High-Performance
Computers). Tinh toan hiéu nang cao (High
Performance Computing) 1a phuong cach giai
quyét cac bai toan 16n ding cac may tinh hiéu
nang cao [37]. Py la mét huéng nghién ctu
cho ca céac to chirc nghién ciru, cac truong dai
hoc va ca cac cong ty vi n6 doi hoi khong chi
giai phdp & phan cing ma ca phan mém dé van
hanh va khai thac hé théng may tinh mot cach
hiéu qua.

Khoa Cong Ngh¢ Thong Tin, Pai Hoc Bach
Khoa TP. HCM (Khoa CNTT) rat quan tam dén
linh vyc tinh toan hi€u niang cao. Vi vay, nhém
nghién ctru vé tinh toan hiéu niang cao thudc
Khoa CNTT da dugc thanh 1ap tr nam 1995.
Trong thoi gian nay, cac hé thdng may tinh voi
kha nang tinh todn manh da ting budc dugc xay
dung nham phyc vu nhu céu tinh toan trong va
ngoai truong nhu Supernode I va Supernode I1.

Hudng di cia Khoa CNTT la xay dung hé
thong, moi truong, ham thu vién va cong cu hd
trg xdy dung cac ung dung trén cac hé thong
may tinh hiéu nang cao. Bén canh do Khoa
CNTT ciing cong tac vdi cac don vi khac trong
va ngoai nudce dé phat trlen ung dung hay
chuyén dbi tir chuong trinh tudn tu sang chuong
trinh song song chay trén hé théng may tinh
song song.

Mot hudng maéi trong linh vyce tinh toan hi¢u
ning cao dang duoc Khoa CNTT dau tur nghién
cu la tinh toan ludi (Grid Computing). Cong
nghé lugi cho phép lién két cac hé thong may
tinh manh va cac may tinh ca nhan lai v6i nhau
dé cung giai quyet mot van de lon. Trong linh
vuc nay, co6 nhidu van dé can nghién ciu va
Khoa CNTT tham gia cac hudng nghién ciu
nay.

Bén canh viéc nghién ctu trong linh vuc
tinh toan hiéu nang cao, Khoa CNTT cung cac
don vi trong va ngoai nudc t6 chic chudi hoi
thao qudc té vé tinh toan hiéu nang cao lién tyc
tir ndm 1998 dén nay [23-31] dé cac nha khoa
hoc, cac nghién ctru sinh va sinh vién c6 dip gap
g& va trao doi kinh nghiém. Quy mé ciing nhu
chat luong cua cac hoi thao ting dan hang nam.

Céac hoat dong trong linh vyc tinh toan hi¢u
nang cao cua Khoa CNTT duogc trinh bay chi
tiét trong cac muc con lai. Phin 2 ban vé cac
thach thuc trong tinh toan hi¢u nang cao ciing
nhu cac giai phap hién nay. Céac hoat dong cua
Khoa CNTT dugc d& cap trong Phan 3. Cac két
qua nghién ctru trong linh vuc nay tai Khoa
CNTT duoc trinh bay trong Phin 4. Tiép theo
trong Phan 5 1a cac hudng nghién ctru trong thoi
gian dén ctia Khoa CNTT trong linh vuc tinh
toan hiéu ning cao. Cudi cung la phan tong két
cac hoat dong duogc trinh bay trong Phan 6.

2. THACH THUC TRONG TiNH
TOAN HIEU NANG CAO va GIAI
PHAP

2.1. Tinh toan trong khoa hgc va céng
nghé

Su doi hoi vé& strc manh tinh toan cua may
tinh khong ngimg ting 1én nhim dé giai quyét
cac bai toan trong linh vuc khoa hoc va cong
nghé. Céc van dé trong nhiéu linh vuc da s6 déu
dua v& md hinh s6 va moé phong. Tuy theo do
16n cua bai toan can giai quyét hay do chinh xac
cta két qua bai toan ma khoi lugng tinh toan s&
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16n dén mirc nao. Vi du trong bai toan du bao
thoi tiét bang phuong phap s6, dé c6 két qua du
bao chinh xac thi ta phai gidi bai toan trén mot
khong gian rong hon va nhu thé sé lwong phép
tinh ciing nhiéu hon.

Yéu cau vé thoi gian tinh toan ciing 1a mot
yéu t6 can sirc manh tinh toan ctia may tinh.
Diéu nay rat thudong thdy trong cic qui trinh san
xuét trong cong nghiép. Trong mdt qui trinh san
Xuét su phéi hop hoat dong cta cac by phan rat
quan trong. Vi vay viéc tinh toan cham tai mot
bd phén s€ lam anh hudng cac bo phan khac.
Bai toan du béo thoi tiét trong linh vuc khoa hoc
cling doi hoi vé thoi gian tinh toan. Dé co két
quéa du bao chinh xac, ta khong thé chay chuong
trinh trong hai ngay chi dé du bao thoi tiét cho
ngay hom sau.

Trong thuc té con nhidu bai todn c6 do phiic
tap rit 16n ma stc manh siéu may tinh hién tai
cling chua giai quyét duge. Vi vay ngudi ta goi
day 1a cac thach d6. Chiing ta c6 thé tham khao
[34-35] dé hiéu hon vé cac thach d6 nay. Hién
nay co rat nhiéu linh vuc khoa hoc can khoa hoc
tinh toan nhu hoa hoc, vat 1y hat nhan, vii tru
hoc, co luu chit, sinh hoc, y hoc... Khoa hoc
tinh toan giup giai quyét nhiéu van dé trén mo
hinh toan dé tién doan truge két qua thir nghiém
va nhu vy giup rit ngin qué trinh thir nghiém.
Nhiéu bai toan can giai quyet trén moi trucng
tinh toan lugi nhu trong [1] cang cho thdy sy
can thiét ctia sirc manh tinh toan trong céc linh
vuc khoa hoc va cong nghé.

2.2. Giai phap

Nhiam d4p tng yéu cau tinh toan trong khoa
hoc va cong nghé, ba giai phap dugc d& nghi:
(1) Tang tdc do tinh toan cua bd xir 1y, (2) Tim
mot giai thuat tot hon dé giai quyét va (3) Sir
dung k¥ thudt xtr 1y song song. Giai phap (1) va
(2) doi hoi nhiéu thoi gian dé c6 két qua ciing
nhu ¢ nhidu gii han. Vi du, kha ning cia may
tinh ¢c6 mot by xur ly dd dugc ching minh Ia
khong vuot qua ngudng 500.000 MIPS (tri€u
phép tinh trén gidy) theo cong nghé hién nay
[38]. Dé giai quyét cac bai toan co khdi lwong
tinh toan 16n doi héi mot giai phap mdi; do
chinh la giai phap (3). Chinh dong luc nay da
thiic dy viéc ra doi cac hé thdng may tinh co
kha nang tinh todn song song manh.

May tinh song song c6 nhiéu bo xir 1y va cac
bo xir Iy nay s& cling tham gia giai quyét nhitng
phan khac nhau ciia mot bai toan cung lic. Nhu

vay thoi gian giai quyét cho van dé s& duoc
giam di. Theo ly thuyet néu c6 n bd xu ly thi
thoi gian giai quyét van dé s& giam di n lan so
véi dung mot bo xir ly. Tuy nhién, thoi gian giai
quyét trong thyc té s& 16n hon thoi gian tinh trén
ly thuyét do nhidu nguyén do. Thtr nhat 13 ngoai
thot gian xur ly trong bai toan thi con thoi gian
ddng bd va giao tiép giita cac cong viée xir ly
song song. Thur hai 1a khong phai bai toan nao
ciing c6 thé chia thanh » phin nhoé bang nhau dé
giao cho cac by xu ly. Nguyén do thr hai phai
giai quyét bang cach xdy dung cac giai thuat
hop 1y va co thé thuc thi song song dugc. bé
giai quyét nguyén do thir nhat thi ngoai viéc chi
¥ dén giai thuat giai quyét van dé, ta nén chu y
dén kha ning truyén di liéu trong hé thong méay
tinh. Vay hi€u qua cua viéc xay dung mot Gng
dung song song khong chi phu thugc vao giai
thuat giai quyét ma con phu thudc nhiéu vao hé
thong may tinh.

Cac hé thong may tinh song song lan lugt ra
doi v6i nhidu kién trac va ki thuat xay dung
khac nhau. Hién tai, cac may tinh song song co
thé tam chia lam 3 loai [36]:

(1) May tinh song song c6 cac bo xur Iy ddi
xung va dung chung by nhéd. Vi du nhu
SGI Power Challenge.

(2) H¢ théng may tinh song song lén
(Massively parallel systems) dung bd nhé
phén bd dua trén hé théng mang tde do
cao. Vi du nhu Intel Paragon, IBM
R6000/SP, Cray T3E...

(3) Cac tram lam viéc lién két qua dudng
mang (NOW).

Mot phan quan trong trong tinh toan hiu
ning cao lién quan dén van dé xay dung cac siéu
may tinh. O vao thoi diém nim 1980, mét siéu
may tinh phai 12 may tinh c6 kha nang tinh toan
trén 100 Mflops nhung ngay nay may tinh ca
nhéan c6 kha nang tinh toan manh hon thé. Vi thé
mot siéu may tinh ngay nay dugc xem la mot
may tinh c6 kha nang tinh toan manh hon mot
may tinh dé ban/méy tinh ca nhan. Van dé trong
tinh toan hiéu ning cao lién quan dén cac van dé
xdy dung cac siéu may tinh va cic phin mém
chay trén no. Mot van d& rat duge quan tam la
lam sao xay dung dugc cac siéu may tinh c6 kha
ning tinh todn manh nhung gia thanh lai thap.
Phuong 4n lién két cac may tinh ca nhén qua
duong mang theo dang NOW 1a gidi phap duoc
lya chon hién nay vi co ti 1€ gia ca/do hiéu qua
nho hon (tét hon) cac may tinh da xur 1y.
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Trong cac ung dung song song thi thoi gian
truyén dir liéu ciing c6 thé so sanh véi thoi gian
tinh toan. Vi vdy cac hé thong PC-based cluster
dugc xay dung dua trén viéc lién két cac may
tinh ca nhan qua bd chuyén mach tc do cao dé
thoa mén toc do truyén dit lidu cao giita cac nit
tinh toan va gia thanh toan hé thdng khong cao.
Huodng nghién ciu xdy dung PC-based cluster
dugc phat trién manh tir hon thap ky qua. Mot
véan dé quan trong khi xay hé théng nay 1a phan
mém quan 1y tai nguyén, phan bd cong viéc,
quan 1y cong viéc, giam sat... Phan mém hé
théng nay gitp ching ta st dung dé& dang va
hiéu qua tai nguyén trong h¢ thong.

Nhu cdu giai quyét cic bai toan that 16n
trong thuc té (nhu mot s6 tmg dung co thé tim
thay trong [1]) din dén nhu cau lién két cac hé
thong may tinh manh lai v6i nhau dé cung giai
quyét mot van dé. Bén canh d6 su hop tac trong
cong viéc, cung chia s€ tai nguyén gilia cac co
quan ciing thuc ddy ra doi mot mo hinh hé thong
may tinh manh méi. D6 chinh 1a ludi tinh toan
(Grid Computing). Grid 14 mot hé thdng song
song va phan bd cho phép chia s&, lya chon va
két hop céc tai nguyén doc 1ap rai rac & nhiéu
noi khac nhau mét cac ty dong luc thyuc thi
chuong trinh tiy thudc vao tinh sin sang, kha
ning dap tng, d6 hiéu qua, gia ca va cac yéu cau
vé dich vu cua nguoi st dung [32].

3. HOAT PONG KHOA HQC TRONG
LINH VUC TiNH TOAN HIEU NANG
CAO CUA KHOA CNTT

Khoa CNTT nhan dinh linh vuc tinh toan
hi€u nang cao la mét linh vyc quan trong va da
thanh 1ap nhom nghién ctru vé tinh toan hiéu
nang cao thudc bo moén Phan mém Hé théng tur
nhitng nam 1995. Viéc xay dung d6i ngili chuyén
gia trong linh vyc tinh toan hi€u nang cao va
tinh toan mang ludi 1a mot viéc quan trong. Vi
vy, Khoa CNTT da goi mot sb giang vién di
hop tac nghién ctru va hoc tap nang cao trinh do
vé linh vuc tinh toan hiéu nang cao va tinh toan
mang ludi tai cac nude phat trién khac. Mot s6
giang vién dugc tham gia vao cac dy an nghién
clru tdm ¢ cua chau Au Ve linh vyc nay. Doi
ngil nay 13 luc lugng nong c6t giup Khoa CNTT
phat huy tét vai trd mot trong nhitng don vi di
dau trong ca nudc trén linh vyc nay.

Nhom nghién ciru vé tinh toan hiéu ning
cao tai Khoa CNTT trién khai nhiéu huéng
nghién ciru khac nhau nhu: cong cu hd tro lap

trinh, danh gia hi¢u suét va truy 16i, tinh chiu 15i,
phan mém hé thong cho cic PC-based cluster,
hé diéu hanh ma ngudn md, tinh ton song song
trong t6i wu to hop, phat trién ing dung song
song, tinh toan ludi... Mot s dé tai nghién ctru
trén cac linh vuc nay di va dang trién khai [39-
40]. Nhiéu cong trinh nghién ctru duge céng bd
trén cac tap chi chuyén nganh va trén cac ky yéu
ctia cac hoi nghi qudc té c6 uy tin (trich mot sd
bai bao khoa hgc va cac trinh bay tai hdi nghi
khoa hoc ctia nhém tinh toan hiéu ning cao [2-
22]). S6 luong cac cong trinh nghién ctru dugc
cong bb ngay cang ting vé sb luong cing nhu
chat lugng. Ngoai ra, nhém nhién ciru vé tinh
toan hiéu ning cao ciing hudng dan nhiéu sinh
vién Cao hoc va Dai hoc tham gia cac cong trinh
nghién ctru dé ddy manh phong trao nghién ciru
trong sinh vién vé hudng nay. Mot s cac sinh
vién nay da tro thanh céc giang vién cua Khoa
CNTT sau khi t6t nghiép.

Khoa CNTT da hop tac nghién ctru cung voi
Vién Toan — Vién Khoa hoc va Cong nghé Viét
Nam va Trung tdm cac nganh hoc thudt trong
tinh  toan khoa hoc —  Heidelberg
(Interdisciplinary Center of  Scientific
Computing) tir nhitng nim 1996 cho dén nay
trong linh vyc tinh toan hiéu nang cao. Trong
khoang thoi gian nay cac bén c6 trao doi chuyén
mon va can bo dé nghién ctru, ndng cao trinh do
chuyén mon trong linh vuc nay. Hang ndm ca ba
bén cung tham gia t6 chic hoi nghi qudc té
chuyén nganh vé tinh toan hiéu ning cao tir nim
1998 cho dén nay [23-31]. Cé nhiéu chuyén gia
trong va ngoai nudc tham dy va trinh bay bao
cao tai cac hoi nghi nay. Mot s6 bao cao khoa
hoc ¢6 chat luong cao trong hoi nghi qudc té vé
tinh todn hi€u nang cao trong nam 2003 tai Ha
Nbi duoc tuyén chon va dang trén mot ky yéu
tai nha xudt ban Springer. Trong linh vuc
chuyén mén, nhom nghién ctru vé tinh toan hiéu
ning cao thuong xuyén moi mot sd gido su
nhiéu kinh nghiém sang trinh bay cac chuyén dé
tai cac hoi nghi cling nhu giang tai 16p cho cac
sinh vién. DPay la mot budce di tdt trong viéc hoi
nhdp ciia Khoa CNTT vao linh vyc tinh toan
hiéu ning cao cung cac noi khac trén thé giéi.

4. CAC KET QUA TIEU BIEU
Trong sudt thQi gian 10 nam hoat dong,
nhom nghién ctru vé tinh toan hiéu nang cao dat

duoc mot sb két qua tr viéc xay dung doi ngil,
to chirc hoi thao chuyén nganh cho dén cac dé
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tai nghién ctru khoa hoc. Sau day sé& trinh bay
mot so két qua ti€u biéu dat dugc.

4.1 Supernode I

Hinh 4.1: Supernode I xdy dung vao 1998-
2000.

Thiy dugc nhu ciu tinh toan ngay cang cao
trong cac linh vuc khoa hoc va cong nghé nén
Khoa CNTT di dau tu nghién ctru xdy dung cac
hé théng may tinh c6 kha ning tinh toan manh
va ré tién dé phu hop v6i nhu ciu cia Viét Nam.
Chiéc méy tinh dau tién theo dang nay la
Supernode I (xem Hinh 4.1) c6 4 nut tinh toan
dugc xdy dung trong d tai nghién ctru khoa hoc
cap thanh phd “Nghién ciru va xdy dung méi
trieong phat trién ldp trinh xit Iy song song trén
hé da xu ly Supernode” [39] vao nam 1998-
2000. Cac nut tinh toan dung bo xu ly Intel
233MHz, 64 MB RAM, dia cung 2 GB va c6 2
card giao tiép ndi vao Switch 3000. Hé¢ diéu
hanh trén timg nit 13 Linux va thu vién giao tiép
la MPI (Message Passing Interface Standard)
[33]. Hé thong co thé thiét l1ap hinh thai lién két
thong qua khd ndng phan chia mang do cua
Switch 3000. Nguoi st dung c6 thé xay dung
chuong trinh thong qua mét cong cu lap trinh
chuyén dung DPPT (Distributed and Parallel
Programming Tool) cho hé théng Supernode I
[14]. Cong cu nay ciing trg gitp chia cac cong
vi€c cho cac nit xir ly mot cach hop 1y va hiéu
qua. Muc tiéu la giup nhitng nguoi st dung
(khong thudc chuyén nganh) dé dang xay dung
cic chuong trinh song song trén hé thong
Supernode 1. Hé théng Supernode I di duoc gidi
thi€u va chay thir nghi€m tai hoi nghi quéc té vé
tinh toan khoa hoc hi¢u nang cao HPSC2000
[25] tai Ha Noi vao thang 3 nam 2000.

Dua trén két qua c6 dugc, may tinh
Supernode I v6i 8 nut tinh toan (1GHz, 256 MB
RAM, dia cimg 20 GB va c6 2 card giao tiép
1Gbps va 100Mbps) dugc xdy dung vao niam
2001 (xem Hinh 4.2). Hé diéu hanh Linux trién
khai trén timg nut va MPI 1a thu vién giao tiép.
Cong cu 1ap trinh VEPAD ciing dugc xay dung
cho hé théng nay [5]. Hé théng nay dugc dung
dé chay cac ung dung tinh toan khoa hoc ciing
nhu phuc vu cho viéc nghién ctru va phat trién
dong may Supernode cua tip thé giang vién va
sinh vién Khoa CNTT.

Hinh 4.2: Supernode I xay dung vao 2001.

4.2 Supernode 11

Hinh 4.3: Supernode II xay dung vao nam
2005
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Vi nhu ciu tinh toan ngay cang 1on va két
qua nghién ctru xdy dung hé théng Supernode 1,
mot thé hé mdi cia dong Supernode la
Supernode II dang dugc xay dung. Supernode I1
dang duoc trién khai tai Trung tam Dién toan
thudc truong Pai Hoc Bach Khoa TP.HCM.
Supernode II c6 64 nut tinh toan (xem Hinh 4.3).
Thong s k¥ thuat tai mdi nut tinh toan nhu sau:
2 CPUs (Dual Xeon 2.4GHz, 512KB cache), 1
GB RAM, 2 dudng giao tiép Gigabit va 1 duong
giao tiép 100 Mbps. B6 chuyén mach trung tdm
cho hé thong c6 bing thong rong 32 Gbps nén
dam bao téc do truyén t6i da cho timg nit tinh
toan. H¢ théng Supernode II ¢6 kha ning tinh
todn rat manh va s& dap (mg duoc phan 16n nhu
cau tinh toan cta mot s6 cac don vi trong truong
va ngoai truong.

User Managament Resource

& Billing Management
L]
‘ <+——+—»{ Proxy je—- Scheduling
b1
Job Execution = L Monitoring

Hinh 4.4: Cac b6 phan chirc nang trong phan
mém h¢ thong trang bi trén Supernode 11

Phian mém hé thdng trang bi cho Supernode
IT dwoc nghién ciru xy dung trong dé tai nghién
ctru khoa hoc trong diém cia PHQG TP.HCM
“Nghién ctru va xay dung phin mém h¢ théng
trang bi cho hé thong tinh toan higu nang cao”
2004-2006 [40]. Céc tinh ndng trong phan mém
nay dugc mo ta trong Hinh 4.4. Do so lugng nut
tinh toan trén Supernode II nhiéu nén viéc st
dung céc tai nguyén nay hiéu qua 1a van dé dugc
quan tim. Cac chirc ning trong phan mém hé
thdng giai quyét duoc cac viéc sau:

= Quan ly tai nguyén va dinh thoi: quan ly
toan bg tai nguyén trén hé thong va phan bo tai
nguyén hop 1y nhim phuc vu cong viéc cua
nguoi su dung.

= Quan ly cong viéc: chiu trach nhiém phan
bd cong viée 1én cac nit tinh toan. Cac cong
viéc nay co thé 1a cong viéc tudn tu hay cong
vi€c song song st dung MPI.

« Giam sat hé thong: giam sat toan bo hoat
dong cua hé thdng. Ngoai ra, phan nay con cung

cép cho nguoi sir dung hé thdng kha ning giam
sat cong viéc cia minh dang dugc thyc thi trong
hé thdng. Cung cép nhiing thong tin vé trang
thai cua cac cong viéc va tai nguyén cho ngudi
quan tri.

* Quan 1y nguoi dung va tinh phi
Supernode II 1a mot hé thong ¢6 nhiéu ngudoi
ding nén can c6 co ché dé quan 1y ngudi dung,
giam sat thong tin vé st dung tai nguyén cua
nguoi dung.

= Moi truong dé bién dich, kiém tra chuong
trinh.

4.3 Cong cu lap trinh

Moi truong xur Iy song song nhu Supernode
cho phép trién khai cac ing dung song song 16n.
Tuy nhién viéc phat trién tmg dung song song
khong dé dang nhét 1a khi nguoi 1ap trinh khong
am hiéu nhidu v& mdi trudng song song va phan
tan. Mot cong cu dd hoa tro gitip phat trién Ung
dung song song trén Supernode rat hiru ich dé
giai quyét van dé nay. Pay ciing 1a mot hudng
nghién ctru dugc nhom tinh toan hiéu nang cao
tap trung nghién ciru tir 1au va dat dugc nhiéu
két qua.

Projact [dit Gusten [pticns

ol 6| €] 4] 4] B 9|

Hinh 4.5: Céng cu lap trinh DPPT.

Tir nam 1995 dén 1998, nhom di xdy dung
mot cong cu dd hoa don gian gitp phat trién tng
dung trén méi trudng mang s dung hé diéu
hanh HP Unix va Solaris. Tiép theo mot cong
cong cu dd hoa DPPT (Distributed and Parallel
Programming Tool) duoc xay dung trong dy an
xdy dung Supernode I [14] (xem Hinh 4.5).
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DPPT chay trén hé diéu hanh Solaris nhung cho
phép xdy dung ng dung song song dung MPI
chay trén cac nuat tinh toan cai h¢ diéu hanh
Linux trong Supernode I. Cac tinh nang co ban
clia mot cong cu lap trinh dwoc cung cip nhu
soan thdo, dich va chay chuong trinh. Giai thuat
gilp anh xa cac cong viéc trong bai toan 1én cac
nat tinh toan t6i uu ciing dugc nghién ctru va
trlen khai trong cong cu lap trlnh nay [15].

:n- ESt  Mew et
Geca@w [:[E=]s ibi-ﬂ-ﬁl raxae |(SEOWOD

nasouns e | Pracens vire | Grougs view | Appacabien Gragh | | saurce me | Srvtem wpstogy | Documetaton-Bromer |

Commwea |

Carsse posion - Line 21 Cald

Hinh 4.6: Céng cu lap trinh VEPAD.

Khi hé diéu hanh Linux tré nén kha phd
bién va co nhidu ngudi st dung Linux trén céac
may tinh ca nhan thi dong lyc xay dung cong cu
hd tro 1ap trinh trén méi truong Linux ngdy cang
manh mé&. Po6 chinh 1a dong luc dé cong cu lap
trinh VEPAD (Virtual Environment for Parallel
And Distributed programs developing) [5] ra
doi. Hinh 4.6 1a giao dién chinh cia VEPAD.
Ngoai cac chirc nang nhu trong DPPT, cong cu
VEPAD c¢6 cac tinh ning cai tién/méi nhu: (1)
tang cudng sinh mi khung, (2) phat trién kha
nang quan ly chuong trinh cia nguoi dung, (3)
dua vao chiic nang tao nhém qua trinh va (4)
kha nang dua céc giai thuat anh xa khac vao
cong cu.

Hién tai viéc nghién ctru dé tao ra cac cong
cu 1ép trinh thén thién va hiru dung dang dugc
tiép tuc tién hanh. Trong giai doan trudce mit s&
la cong cu giup trién khai tng dung trén
Supernode I1.

5. HUONG NGHIEN CUU va PHAT
TRIEN

Mot sé huéng nghién ciru cia nhom tinh
toan hiéu nang cao da dugc thé hién trong cac
két qua nghién ctru trinh bay & Phan 4. Huéng
xay dung moi truong tinh toan song song va

phan tan nhu x8y dung dong Supernode da kéo
theo nhiéu huéng nghién ctru khac nhu: quan ly
tai nguyén, giai thuat dinh thoi, giai thuat anh xa
cong viée vao bd xir ly, danh gia hiéu sudt, tinh
khang 15i... Hudng nghién ctru vé cong cu lap
trinh cho cac hé thong Supernode 1a mot hudéng
nghién ctru khong tach roi viéc xdy dung
Supernode.

Dé he thong Supernode hoat dong hiéu qua,

‘| cac phan mém hé théng sir dung phai dugc tbi

wu hoa. Hé diéu hanh Linux trén cac nat tinh

=1/ toan phai dugc hi€u chinh dé chi gitlr lai cac tinh

ning can thiét, bd sung cac chirc ning mai... Tur
dong luc nay, hudéng nghién ciru ma ngudn mo
Linux dugc xtc tién. Song song d6 hudng
nghién ctiru ma ngudn mé vé cac phan mém giao
tiép nhu MPI (Message Passing Interface
standard) [33] cling dugc quan tdm. Viéc nay
gitp trién khai cic phin mém giao tiép hidu qua
trén Supernode. Ngoai ra, viéc bd sung cac tinh
ning khac nhu tinh khang 16i cua ing dung ciing
can su sira d6i trong md ngudn ma.

Viéec xdy dung tng dung song song trén
Supernode 1a mot cong viéc khong dé dang.
Viéc nay cang kho ddi voi ngudi lap trinh khong
chuyén vé linh vuc tinh toan song song. Cong cu
hd trg 1ap trinh chi gitip don gian héa viéc phat
trién ing dung song song. Con phat trién tng
dung song song chay hi€u qua tuy thudc vao
nhiéu viéc khac nhu phén tich bai toan, lya chon
mé hinh song song, to chie dir liéu... Vi vay
viéc xay dung tng dung song song ciing 1a mot
huéng nghién ctru va duge trién khai trong thoi
gian tdi cua nhom tinh toan hiéu nang cao.

Hién c6 hai van dé trai nguoc di va dang
hinh thanh 13 (1) nhu ciu tinh toan trong linh
vuc khoa hoc va cong nghé ngay cang 16n va (2)
tai nguyén (tinh toan va luu trit) tai cac don vi
chua dugc sir dung hi€u qua. Cau hoi 16n 1a lam
sao tdp hop cdc tai nguyén khong khai thac hét
cong sudt nay phuc vu cho nhu ciu tinh toan
lon. Cong nghé¢ ludi 1a 101 giai hién nay. Viéc
xay dyng ludi tinh toan dya trén viéc lién két
cac Supernode va cac may tinh khac giap ching
ta giai quyét cdc bai toan 16n cling nhu co thé
chia s& tai nguyén tinh toan nay cho nhiéu ngudi
su dung. Pay 1a mot hudng nghién cuu dugc
nhom tinh toan hiéu ning cao di va dang trién
khai. Nhom sé€ tép trung nghién ctu va xay dung
ludi tinh toan VN-Grid dua trén viéc lién két cac
hé may tinh Supernode. Két qua nay giup giam
chi phi dau tu vé may moc va lai dap tmg dugc
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nhu cdu tinh toan trong linh vuc khoa hoc va
cong nghé tai Viét Nam.

6. KET LUAN

Nhu cau tinh todn trong linh vyc khoa hoc
va cong nghé da thic ddy linh vuc tinh toan hiéu
niang cao phét trién manh. Nhom nghién ctru vé
tinh todn hiéu nang cao tai Khoa CNTT da dugc
hinh thanh va dong gop nhiéu nghién ciru trong
linh vuc nay. Viéc nghién cuu xdy dung céac
dong may Supernode da kéo theo céc hudng
nghién ciru khac lién quan dén linh vyc nay nhu
xay dung cong cu lap trinh, giai thuat dinh thoi,
giai thudt anh xa... Viéc xay dung mot ludi tinh
toan két nbi nhiéu Supernode va cic may tinh
khac cho phép chia s& tai nguyén va c6 thé giai
nhiéu bai toan 16n 1a mot hudng nghién ciru
trong thoi gian sip dén. Song song d6 hudng
xay dyng ung dung song song trén Supernode va
trén ludi ciing duoc nhom phat trién manh.

Xin chdn thanh cam on sw dong gop cia tat
cd cac thanh vién khac trong nhom tinh todn
hiéu nang cao va by mon Phan mém Hé thcfng:
Lé Nam Hién, Hoang Purc Minh, Pang Tran
Khénh, Trieong Hong Linh, Nguyén Tudn Anh,
Hé6 Quéc Thuan, Lé Trung Qudn, Lé Lam Son,
Ha Hoai Phuong, Ng6 Huy Hoang, Vii Lé Hung,
Phiing Hitu Phii, Nguyén Quang Hing, Podn
Viét Hung, Tran Ngoc Minh va tdt ca cac sinh
vién Khoa CNTT da tham gia nghién citu trong
linh viee nay.
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