LOI NOI PAU

Heé thdng phan tan dwoc biét dén nhu mot hé thdng voi nhidu bo xir 1y dwoc nbi
két lai v6i nhau nho vao mot hé théng mang nham cung cép cho cac tng dung
mot nén tang tinh toan c6 nang lyc manh mé¢, tai nguyén ddi dao va do tin cay
vitng chic. Cac ing dung gio day khong chi chay va khai thac tai nguyén trén
mot may tinh don 1é ma ching c6 thé dugc phan ra thanh nhiéu thanh phan dé
chay trén nhiéu may tinh khac nhau va khai thac tai nguyén cia toan hé théng.
Ngudi ta goi cac ing dung van hanh trén mot hé thong phan tan 1a cac ung dung
phan tan. Internet va cac ung dung trén mang Internet 14 mot vi du dién hinh vé
hé thong phan tan va cac ing dung phén tan. Cac ing dung phén tan c6 nhiéu loi
thé hon so v6i cac img dung van hanh trén cac may tinh don 18. Tuy nhién, phat
trlen cac ing dung phan tan rat phuc tap, doi hoi ngudi 1ap trinh phai xu ly nhiéu
van dé phat sinh nhu truyén thong giita cac thanh phan cia ng dung, sy tranh
chap tai nguyén gitra cac Ung dyng, sy khong ddng nhit vé phan cing, phén mém
hé thdng trong mot hé théng phan tan,.

Nhiéu nghién ciru di va dang duoc thuc hién nhim vao viéc khai thac ti da thé
manh cta cac hé théng phan tan va lam cho viéc phat trién cac tmg dung phén
tan tré nén don gian va dé dang nhu viéc phat trién cac tng dung trén mot may
tinh don. Gido trinh nay s& chon loc va gidi thiéu dén ngudi doc nhitng mé hinh,
giai phap, gidi thuét tiéu biéu tir nhimg nghién ctru trén. Trong chuong 1, ching
to1 bat ddu bang viéc gidi thiéu tong quan vé hé thong phén tan va chi ra nhiing
van dé lién quan dén viéc xdy dung mot hé thong phén tan. Trong chuong 2
chung t61 s€ trinh bay vai tro cua cac hé thong truyen thong di€p trong mot hé
thng phan tan va mot sé mo hinh xay dung hé thdng truyén thong diép phd bién
hién nay. Trong mot hé théng phan tan, cac ing dung ciing nhu cac thanh phin
ciia mot ing dung (thé hién dudi dang cac qua trinh) ludn c6 su hop tic v6i nhau
dé hoan thanh mot coéng viéc nao d6. Pidu nay doi hoi can ¢ su thong nhat vé
mat thoi gian giita cac qué trinh. Trong chuong 3 chung t6i s€ trinh bay cac giai
thuat lién quan dén viéc ddng bd hoa thoi gian gitta cic qua trinh va cac co ché
phdi hop giita chung. Trong chuong 4 chung t6i s& trinh bay céac tiép can cho
phép quan ly va khai thac cac tai nguyén nhu CPU, dia cling,.. trong mot hé
thong phan tan mot cach hiéu qua nhat. Viéc quan ly va khai thac tai nguyén trén
mot hé thong phan tan doi khi can thiét phai di doi mot tién trinh dang chay trén
may tinh ndy sang mot may tinh khac. Nguoi ta goi ddy 1a co ché di doi tién
trinh. Cac co ché di doi qué trinh tiéu biéu s& dugc chung toi gidi thiéu trong
chuong 5. Trong mdt hé théng phan tan, khéng nhitng tai nguyén phuc vu cho
viéc tinh toan nhu CPU duoc phdn bd rai rac trén nhidu may tinh khac nhau, ma
cac tai nguyén dung cho luu trir dir liéu nhu dia cing ciing bi phén tan. Trong
chuong cudi cung ching t61 s€ trinh bay nhiing van dé can quan tam khi xay
dung mot hé thong tap tin phan tan trong mot hé thong phan tan.



V61 mong muon cung cap cho doc gia mot cai nhin tong quan vé hé thdng phan
tan va cac Van de lién quan dén viéc xay dung hé théng phan tan, nhom bién
soan da rat cb gang trong viéc chon loc cac ndi dung trinh bay. Tuy nhién gido
trinh chac chan van con nhiéu Van dé thiéu s6t. Nhém bién soan rat mong nhan
dugc cac gop ¥ tir phia doc gia vé mit ndi dung ciing nhu hinh thire trinh bay
cua gido trinh.

Nhom bién soan xin chén thanh cam on ddc gia da don nhén quyén gido trinh

nay. Hy vong gido trinh s& 1a mét trong nhirng ngudi ban ddng hanh cua quy vi
ddc gia trong con duong chinh phuc thé gidi dién toan.
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Chuong 1
TONG QUAN VE HE THONG PHAN TAN

1.1 GIOI THIEU

Su phat trién nhanh chéng ciia cong nghé vi dién tir va cong nghé truyén thong
da l1am cho cach thic ché tao va khai thac may tinh khong ngung thay ddi. O
nhiing nam dau cua thap nién 50, véi viéc st dung dén dién tir va transistor lam
linh kién ché tao chinh, cic may tinh thoi d6 rat cong kénh va dét tién. Chung
thuong dwoc biét dén véi tén goi 1a may tinh 16n (Mainframe computer). Chi
nhimg trung tdm nghién ctru 16n hay cac truong dai hoc hang dau mai co du kha
nang vé tai chanh va nang lyc vén hanh cac may tinh nay. Méc du con han ché vé
téc d6 xir Iy, dung lwong luu trit, d6 bén, cac may tinh thoi bay gid d som khang
dinh dwoc tinh hiéu qua va nhitng kha ning méi ma ching c6 thé mang dén cho
con nguoi trong cac hoat dong nghién ctru khoa hoc, quan sy, quan ly,.. vi thé
nhu cau s dung mdy tinh ngay cang mot tang 1én. Nguoi ta phai suy nghi dé tim
ra cach thirc giip nhiéu ngudi ¢6 thé tiép can duge cac may tinh Mainframe do
sO va dat tién nay. Chinh trong ngir canh d6, mang Internet di duoc ra doi vao
thap nién 70 nham vao viéc két ndi cac may tinh 16n, may tinh tdm trung & cac
trung tdm nghién ctru, cic trudng dai hoc Hoa ky lai v6i nhau bang cac duong
truyén vién thong (chu yéu la duong dién thoai) dé chia sé phan ctng, phan mém
va dir li€u gilra cac Vién, Truong. Nho vao Internet ma mot nha khoa hoc dang
ngdi 1am viéc trén may tinh & mot trudong dai hoc nay c6 thé truy cap vao mot
may tinh & mot truong dai hoc khac cach xa vai ngan km dé thyc hién mot
chuong trinh tinh toan hodc tham khao tai liéu trén may tinh ¢ xa ddy. Két qua
cac phép toan hay dit liéu ma nha khoa hoc muén truy cip & may tinh xa c6 thé
s& dugc chuyén vé trén may tinh ma ong dang ngdi. Mang Internet 1a mot thi du
rat dién hinh cho mot mé hinh sir dung may tinh méi ma trong d6 mét yéu ciu
cong viéc cua nguoi dung khong duoc xir 1y boi mt may tinh cyc bo tai noi
ngudi dung dang toa lac ma yéu ciu clia nguoi dung co6 the duogc xur ly/dap ung
boi nhiéu may tinh khac nhau, phan tan rai rac khap noi vé mit dia 1y thong qua
mot hé théng mang. Internet 1a mot hé théng tiéu biéu cho mot “Hé théng phén
tan” ma ching t6i gidi thi€u trong gido trinh nay.

1.2 HE THONG PHAN TAN LA Gi?

C6 nhiéu dinh nghia khac nhau vé h¢ thong phan tan. Tanenbaum [Tanenbaum
1995] dinh nghia: “Mgt hé thong phan tan la tdp hop cdc may tinh doc ldp nhau
ma chiing xudt hién triedc ngueoi ding hé thong nhie la mét may tinh don”.

Dinh nghia nay dé cap dén 3 khia canh quan trong trong mot hé théng phan tan,
d6 1a: 1) May tinh trong mot hé thdng phan tan 1a doc 1ap; 2) C6 nhiéu may tinh
trong mot hé thdng phén tan va 3) Hé thong nhu 1a mot may tinh don.
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Khia canh thir nhat dé cap dén tinh tw chii ciia mot may tinh trong mét hé théng
phan tan. Tinh ty chu thé hién & su doc lap, khong rang budc 1dn nhau v& mit vat
ly va dia ly cua cac mdy tinh. Cac mdy tinh trong mot hé thong phén tan co thé
duoc san xut bang nhitng cong nghé khac nhau va c6 thé dugc bd tri & nhing vi
tri cach xa nhau vé mat dia 1y. Khai niém mdy tinh dugc sir dung & day phai hiéu
theo nghia rong hon cach ma chung ta nghi théng thuong. Mot mdy tinh trong
dinh nghia nay co thé 14 cac may tinh truyén théng nhu may tinh 16n, may tinh
tAm trung, mdy tinh dé ban, may tinh xach tay, may tinh mang (netbook). Thém
vao do, cac thiét bi tinh toan mai khong day di dong ciing duge xem nhu 13 cac
may tinh, thi dy nhu dién thoai di dong, dién thoai théng minh, cac thiét bi
nhing, cic cam bién (sensor), ...

Khia canh thir hai lién quan dén phan cing cta mot hé thong phéan tan. Néu xem
mot bo xt 1y trung tdm (CPU-Central Processing Unit) 18 mot may tinh thi c6 2
loai hé théng phan cimg c6 thé thoa man tidu chi "bao gom mét tdp cic mdy tinh"
d6 12 may tinh song song va hé théng mang. Tuy nhién, ching ta sém loai bo cac
méy tinh song song ra khoi hé thong phan tan vi cac CPU cta mot may tinh song
song khéng c6 tinh tw chii (chung phu thudc nhau vé mat vat 1y va khong thé dat
xa nhau). Nguoi ta thuong ding khai niém hé théng két ndi chit (Tightly
Coupled System) dé chi cac may tinh song song va h¢ thong két ndi léng
(Loosely Coupled System) dé chi hé thng mang ciia cic may tinh doc 1ap. Nhu
vay khia canh thi hai cho thiy rang, hé thong két ndi 1ong chinh 1a ha tang phan
clmg ctia mot h¢ thong phan tan.

Khia canh tht ba lién quan dén hinh dnh hé théng ma nguoi st dung cam nhén
dugce khi ho sir dung mot hé thong phan tan. V& cin ban, hé théng phan tan phai
dugc thiét ké dé mang dén cho ngudi dung cam tudng nhu ho dang str dung mot
may tinh don. Hé thong phai che day di sy phuc tap cua viée két ndi cac may tinh
riéng 1¢ trong hé thong phan tan. Mudn thé cin phai c6 mot 16p phan mém nén
tang phu 1én ha tang phan ctmg cta hé théng phéan tan dé cung cip cho ngudi st
dung hinh anh cta mot hé thong phan tan nhu 1a mot may tinh don.

Theo dinh nghia trén, cac hé théng sau c6 thé duoc xem 1a cac hé thong phan tan
= Mang Internet: N6i két may tinh va chia sé tai nguyén toan cau
»  Mang Intranet: 1a mang c4 nhan cia mgt cong ty
= Dich vu World Wide Web cung cip thong tin dudi dang cac siéu vin ban
= Caché théng thuong mai dién tir, dat hang truc tuyén,
= Céc hé théng mang di dong khong day
= Mang cua cac thiét bi nhiing trong mot toa nha théng minh, ...

= Hé thong mang cam bién thu thap thong tin méi trudng, quan tric, ...
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1.3 NHUNG LOQI iCH CUA HE THONG PHAN TAN

Ngay nay hé théng phan tan dwoc sir dung rong khip va dang tré thanh xu thé
chinh dinh huéng viéc san xuit va khai thac may tinh. Cau hoi dit ra 1a hé théng
phan tan mang lai nhitng loi ich gi cho chiing ta. Phin nay s& trinh bay nhiing loi
ich va nhirng bat loi cia hé théng phan tan.

Vé mit loi ich, hé théng phan tan mang dén cho chiing ta nhiing loi ich sau:

= Tinh kinh té: cic b vi xir Iy cung cip ti 1é giita nang luc va gia tot
hon may tinh Mainframe.

= Todc dd: mot hé thdng phan tan co kha ning tinh toan téng thé t6t hon
may tinh Mainframe.

= Tinh phan tan von cé: vai tng dung doi hoi khong gian tinh toan trén
nhiéu may riéng biét.

» Kha nang tin ciy: néu mot may tinh co su cd, toan bd hé théng van
tiép tuc hoat dong.

= Phat trién nhanh: ning lyc tinh toan c6 thé dugc bd sung trong sy gia
tang nho.

= Chia sé dir liéu: cho phép nhiéu nguoi dung truy xuit téi co s dir
liéu chung

= Chia sé thiét bi: cho phép nhiéu ngudi dung chia sé cac thiét bj dat
tién: may in, thiét bi luu trit,..

. Truyén théng: gitp giao tiép giita ngudi voi ngudi dé dang hon, thi
du bang email

= Linh hoat hon: trai tai cong viéc qua nhitng may tinh sin dung mot
cach hi¢u qué nhat vé chi phi.
Bén canh d6, hé théng phan tan cling c6 mot s6 bat lgi nhu:
* Phin mém: it nhiing ph?ln mém hién c¢6 vao thoi diém hién tai cho hé
thong phan tan.
= Mang: mang co thé bio hoa hay gy ra cac vin dé khac.

= Bio mit: truy xuét dé dang ciing ap dung cho cac dit liéu bao mét.
1.4 NHUNG MO HINH CUA HE THONG PHAN TAN

Qua nhiéu giai doan phat trién, dén nay nguoi ta thiy nhitng hé thong phéan tan
thuong dugc thiét ké dua theo mot trong ndm mo hinh sau:
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1.4.1 Mo hinh may tinh tim trung

"
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ini- .
Terminals
computer

E— O
[m) Mini- Communication Mini- o
computer network
= p computer L O
O
Mini- |~
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Hinh 1.1: H¢ théng phén tan dwa trén mé hinh may tinh tim trung

Mo hinh may tinh tim trung (minicomputer model) la sy mé rong don gian cua
may tinh Mainframe. N6 bao gom mét s6 may tam trung (hodc lon hon) lién két
v6i nhau boi mot hé thong mang, mdi may tinh ¢6 nhiéu ngudi dung ding nhap
(login) vao mot cach dong thoi. Mang may tinh cho phép mot ngudi dung truy
xuat dén mot may tinh khac & xa va sir dung nhiing tai nguyén trén may & xa do.
Trudc ddy, ARPANet la mang thudc dang nay.

1.4.2 Mo hinh tram lam viéc

Workstation Workstation Workstation

) Communication -
Workstation L Network Workstation

Workstation Workstation Workstation

Hinh 1.2: H¢ théng phén tin dya trén mé hinh tram lam vigc
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He¢ thdng phan tan da trén md hinh tram lam viéc (workstation model) bao gdm
mot s tram 1am viéc duge lién két lai voi nhau. Mdi tram trang bi dia cing va
phuc vu nhu mot may tinh cho mét ngudi dung. Trong md hinh nay, cé su lang
phi CPU khi mot s6 may tinh ranh. Dé tan dung tat ca cac CPU, nguoi ta ndi két
cac tram lai véi nhau béng duong mang tdc dd cao. Nho d6 khi mot tram qua tai
n6 ¢6 thé nhd cac tram dang ranh thyc hién hd cong viéc ctia minh.

Hé¢ théng Sprite [Ousterhout et al. 1988] va h¢ théng thfr‘ nghiém duoc phat trién
tai Xerox PARC [Shoch and Hupp 1982] 1a hai thi du vé h¢ thong phan tan dua
trén mo hinh tram lam viéc.

1.4.3 Mo hinh tram lam viéc - may phuc vu

Workstation Workstation Workstation

Communication
Workstation Network Workstation

MiniComputer MiniComputer MiniComputer
used as file used as database used as print
server server server

Hinh 1.3: H¢ théng phén tan dwa trén mé hinh tram 1am viéc-may phuc vu

Hé théng phan tan dya trén mo hinh tram lam viéc - may phuc vu (workstation-
server model) bao gém modt vai may tinh tam trung va mét vai tram lam viéc
(phan 16n cac tram nay déu khong c6 dia cing) duoc ndi két lai voi nhau thong
qua mot mang truyén thong.

Hé théng tap tin duoc dung boi nhiing tram lam viéc khong c6 dia cimg dugce cai
dat trén mot may tinh tim trung hodc trén cac tram lam viéc c6 dia cling, nhung
thong thuong cac may tinh tam trung duoc ding cho muyc dich nay. Mot sb may
khac duoc dung cho cac dich vu khac nhu phuc vu may in. Trong hé thong nay,
nhitmg may tinh dic biét dugc ding dé chay nhitng tién trinh phuc vu goi la
nhitng may phuc vu hay server 1am nhiém vu quan 1y va cung cép viéc truy xudt
dén nhimg tai nguyén duoc chia sé.
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So v61 md hinh tram lam viéc, mo6 hinh nay c¢6 nhitng vu diém sau:

1.

Gi4 s& thap hon khi sir dung mot vai may tinh tim trung dugc trang bi
nhitng 6 dia 16n so vé&i vigc dung mot s6 lwgng 16n céc tram lam viée
co day du o dia.

Dé dang trong viéc luu trit va bao tri.

3. Trong hé théng tram lam viéc-may phuc vu, nguoi ding ¢ thé ding

nhép vao hé théng tir bat ky tram lam viéc nao. Mot diéu kho thuc hién
trong moi trurong tram lam viéc.

Trong hé¢ théng tram lam viéc-may phuc vy, giao thic yéu cau-tra 1oi
dugc st dung chu yéu dé truy xuét cac dich vu cua céac may phuc vu.
Do d6, khong gidng nhu mé hinh tram lam viéc, mé hinh nay khong
can tién ich di doi qua trinh-mot tién ich rat khé cai dat.

Mot nguoi dung co6 thoi gian dap ung dugec dam bao vi cac tram
lam viéc khong duoc dung dé thuc thi cac qua trinh ¢ xa. Tuy
nhién, md hinh nay khong tan dung duogc kha nang xu 1y cua cac
tram lam viéc ranh.

V-System [Cheriton 1988] 1a mot thi du vé hé thdng phan tan dya trén mo hinh
tram lam viéc-may phuc vu.

1.4.4 Mo hinh ving cac b xir ly

Mod hinh ving cac bg xur ly (processors-pool model) dugc hinh thanh dua trén
quan diém 1a: hau hét nhiing khoang thoi gian, nguoi dung khong can thiét dén
nang luc tinh toan ciia may tinh, nhung d6i khi ho can mét ning luc tinh toan rat
16n trong khoang thodi gian khac. Vi thé nguoi ta nghi ra viée gdp chung tit ca
cac bd xt 1y lai, sau d6 chia sé cho nguoi dung.
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Terminal
-
Communication
Network
Run File
Server Server

\/’

Pool of processors

Hinh 1.4: H¢ théng phén tin dwa trén mé hinh viing cac bd xir Iy

Trong mé hinh nay, c6 mdt may chu dac biét goi 1a mdy chii chay (run server)
quan 1y va cip phat bd xur 1y trong ving cho nhitng ngudi ding khac nhau theo
yéu cau. Khi ngudi ding c6 mét yéu ciu tinh toan, may chu chay s& cap tam thoi
mot s6 bd xtr 1y cho cong viée ctia nguoi ding d6. Thi du ngudi dung can bién
dich mot chuong trinh c6 n doan, mdi doan ¢ thé dugc bién dich doc 1ap nhau.
Khi d6 n bd xtr 1y trong ving s& duoc cap cho tic vu nay dé bién dich n doan
song song. Khi tinh toan d3 xong nhitng bo xir Iy dugc tra vé cho ving dé sau d6
¢6 thé cip phat cho nhitng nguoi dung khac. M6 hinh nay tdn dung bo xtr 1y t6t
hon mé hinh khach hang-ngudi phuc vu. Tuy nhién, trong thuyc t¢ mé hinh nay
rat kho cai dat.

Amoeba [Mullender et al 1990], Plan 9 [Pine et al. 1990] va Cambridge
Distributed Computing System [Needham and Herbert 1982] 1a nhiing thi du cua
céc hé thong phan tan dya trén mo hinh ving cac bo xir 1y.
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1.4.5 Mo hinh két hop

Trong bén mé hinh trén, mo hinh tram 1am viéc - may phuc vu duoc sir dung
nhiéu trong x4y dung nhitng hé théng phan tan. Diéu niy xay ra bai vi mot s 16n
nhitng nguoi dung may tinh chi thuc hién nhiing cong viéc don gian nhu soan
thdo van ban, gtri thu dién tir hodc thuc thi nhiing chwong trinh nhd. Tuy nhién,
trong nhirg méi trudng lam viéc cb s lugng nguoi dung 16n thi ho thuong thuc
hién nhitng cong viéc doi hoi sy tinh toan rat 16n. Mé hinh viing cac bo xir ly rat
thich hop cho truong hop ndy. M6 hinh két hop (Hybrid model) 1a mot sy tong
hop nhitng wu diém cta hai mé hinh trén dé xay dung nhirng hé théng phan tan.

1.5 VAI TRO PHAN MEM TRONG HE THONG PHAN TAN

Viéc hinh thanh cac mé hinh hé théng phan tan khac nhau 14 két qua cua viéc cai
dat mot 16p phan mém hé thong 1én trén ha ting phan cimg (hé thdng két nbi
16ng) cia hé thong phan tan. Ciing mot ha ting phan ctng, nhung cai dit nhiing
16p phan mém hé thdng khac nhau s& tao ra nhiing hinh anh hé théng phén tan
khac nhau déi voi ngudi sir dung.

Chung ta c6 thé lgé ra 3 loai phan mém hé thdng phd bién gitip hinh thanh cac hé
thong phan tan gom:

» Hé diéu hanh mang
= Phan mém trung gian

= Hé diéu hanh phan tan
1.5.1 Hé¢ diéu hanh mang

H¢ diéu hanh mang (Network Operating System) 1a mét 16p phan mém duoc cai
dit bd sung vao cac hé diéu hanh truyén théng cua cac ‘may tinh trong mot hé
thong két ndi long nham giup cac may tinh trong hé thong két ndi long co thé
trao d6i thong tin va chia sé tai nguyén qua lai voi nhau. Giao thuce, dich vy va
giao dién 13 3 thanh phan quan trong nhit trong mot hé diéu hanh mang.

= Giao thirc: qui dinh cach thirc trao d6i thong tin gitra cac may tinh
trong mdt h¢ thong két noi long.

= Dich vu: m6 ta nhitng gi ma mot thanh phan/mot méy tinh ¢ thé cung
cap, phuc vu cho cac thanh phan/may tinh khac.

= Giao dién: mo ta cach thuc dé mot thanh phan/may tinh co thé sir
dung/truy cdp dugc mdt dich vu do mdt thanh phan/may tinh cung cap.

Hé diéu hanh mang cung cép nhiing ti€n ich, thi du nhu socket, dé hinh thanh
mot hé thong phéan tan hoat dong theo mo hinh Client-Server. Trong mé hinh
Client-Server, mot ing dung dugc chia thanh 2 phan c6 thé thyc thi trén 2 may
tinh khac nhau cta hé thong phan tan. Phan Client duoc dung dé tiép nhan cac
yéu cau ctia ngudi ding va chuyén yéu cdu d6 dén server thong qua hé thong



