LOI GIOI THIEU

Nham g6p phan lam phong pht ngudn tu liéu phuc vu nghién ciru, hoc
tap cho ban doc trong va ngoai nganh Cong nghé thong tin, Nha Xuat ban
Pai hoc Can Tho 4n hanh va gidi thiéu cung ban doc gido trinh “Mang may
tinh” do Tién si Ng6 Ba Hung va Tién si Pham Thé Phi bién soan.

Gido trinh gdm 07 chwong véi 218 trang, c6 noi dung mo ta chi tiét va
day du Ve mang may tinh va hé thong phén tang trong mang may tinh nhu tAng
vat ly, tang lién két dir liéu, tang mang, tang van chuyén ... Gido trinh con gidi
thiéu thém cac Gmg dung phod bién chay trén nén ting mang may tinh. Thém
vao d6, cudi mdi chuong con c6 nhiéu cau hoi 6n tap hiru ich cho ban doc.
Gido trinh 1a tai liéu tham khao cé gia tri cho sinh vién cac nganh Cong nghé
thong tin va cac nganh lién quan dén mang may tinh.

Nha Xuét ban Pai hoc Can Tho chan thanh cdm on cic tac gia va sy
dong gop ¥ kién cua quy thay co trong Hoi dong tham dinh truong Pai hoc
Can Tho dé gido trinh “Mang mdy tinh” dugc ra mit ban doc.

Nha Xuit ban Pai hoc Can Tho tran trong gioi thiéu dén sinh vién,
gidng vién va ban doc gido trinh nay.

Chan thanh cam on!
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LOI TUA

Ra doi tur nhiing ndm 60 cua the ky trudc, mang may tinh da khong
ngung dugc cai tién va phat trién vé tdc do truyén tai, phuong thirc ndi két,
pham vi két ndi va gia thanh s dung... Tu mét mang may tinh voi duong
truyén toc do chi vai tram kbits/gidy 1a ddc quyén sir dung cia cac nha nghién
ctru, nha khoa hoc cua cac truong dai hoc, khoa vién nghién ctru 16n, dén nay
tdc do truyén tai di dat dén con sb vai tram Gbits/gidy va dugc sir dung boi tat
ca moi tang 10p ngudi ding & moi noi trén thé gidi. Khai niém mdy tinh két
nbi vao mang gid day ciing khong chi thu hep trong ¥ nghia thong thuong 1a
cac may tinh mainframe, cic may chi, mdy tinh dé ban hay may tinh xach tay
ma n6 dugc hiéu 1a tit ca cac thiét bi co kha ning tinh toan nhu dién thoai,
camera, cac thiét bi nhing, cac thiét bi diéu khién, . . Mang da tr6 nén phd
blen v6i do o on dinh c6 thé tin tudng va gia thanh hop ly dé tré thanh co sé ha
tang thiét yéu cta nén kinh té tri thirc, nén kinh té sb trong ky nguyén moi.
May tinh va Gmg dung ngay nay s€ tr6 nén kém hép dan néu khong duoc thiét
ké dé ndi két va van hanh trén mang. Cac k¥ su cong nghé thong tin, 1ap trinh
vién, nhirng nguoi hoat dong trong linh vyc cong ngh¢ thong tin vi thé can co
kién thirc vé mang may tinh.

Gi4o trinh nay nham cung cap cho nguoi doc cac nguyén ly nén tang vé
mang may tinh. Ngudi doc s& tim thdy nhimg van phat sinh can _phai quan tam
khi xay dyng mét mang may tinh tir goc do phan cting, hé¢ diéu hanh mang,
phan mém hé thong va 1rng dung mang. Cac kién thtc trong gido trinh s& gitp
ngudi doc ¢o thé 1y giai duge cach thirc hoat dong va véan hanh ciia mot mang
mdy tinh hay mot (mg dung mang. Déy la cac co s¢ can thiét dé ngudi doc co
thé hoc tap va nghién ciru nhitng linh vye khac nhau vé mang nhu thiét ké va
cai dac mang may tinh, bao mat mang may tinh, xay dyng ung dung mang,...

Gi4o trinh dugc to chirc thanh 7 chuong thong qua dé, ching t6i mubn
gidi thiéu cho ngudi hoc nhitng vén dé sau: Cac khai niém lién quan dén mang
may tinh; Nhiing van dé lién quan dén truyén dir li€u trong mang may tinh;
nguyén tic thiét ké phan tang trong cac hé thong mang may tinh; chirc nang,
nhiém vu ciia cac thanh phan trong mot hé thdng mang may tinh; cac giao thirc
thuong dugc sir dung trong mang may tinh. Chiing t6i hy vong, sau khi doc
qua gido trinh nay nguoi doc s€ cd dugc nhiing kha nang nhu: trinh bay dugc
ciu triic téng quat cua mOt mang may tinh; trinh bay duoc loi ich cua mang
may tinh mang; phan loai dugc cac loai mang khéac nhau; trinh bay dugc cac



khai niém lién quan dén cac thanh phan trong kién trac phin mém cua mang
may tinh nhu giao thtrc, dich vu va giao di¢n; mo ta vé m6 hinh tham khao
OSI; chirc ning nhiém vu cua céc ting trong md hinh OSI; trinh bay duoc
nguyén tic hoat dong cua cac giao thirc phd bién twong Gmg véi ting ting
trong m6 hinh OSI.

Mic du di c6 rat nhidu cd gang nhung chic chan van con nhitng thiéu
soOt trong gido trinh. Nhom tac gid rat mong nhan dugc nhiing gép y phé binh
thang than va chan thanh tir quy vi doc gia.

Xin chan thanh cam on sy ung hd cua quy vi doc gia. Chuc quy vi
thanh cong!

NHOM TAC GIA
TS. NGO BA HUNG & TS. PHAM THE PHI
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Chuong 1
TONG QUAN VE MANG MAY TiNH

1.1 GIOI THIEU

Chuong nay nham gidi thiéu cho ngudi doc cac loai mang truyén dir
lidu da ton tai trudc khi mang mdy tinh ra doi, ciu trac tong quat ctia mot
mang may tinh, hai ché do truyén tai dit liéu co ban 13 chuyén mach va chuyén
goi, nhiing loi ich ma mang may tinh mang lai. Sau d6 nguoi doc s& dugc gioi
thiéu vé cac thanh phan lién quan dén phan cimg cia mot mang may tinh, sy
phan loai mang may tinh theo céc tiéu chi khac nhau, kién trac phin mém cua
mot mang may tinh, dac biét la kién trac co thir bac cia cac giao thirc mang,
mo hinh tham khao OSIL.

Sau khi hoc xong chuong nay, nguoi doc co thé phan biét dugc hai
loai mang chuyén mach va chuyen goi, dinh nghia dugc mang may tinh la gi
va trinh bay dugc cdu tric tong quat ciia mot mang may tinh va néu 1én duoc
nhirng loi ich ma mang may tinh mang lai. Nguoi hoc con cé thé phan biét
duoc cac loai mang: mang quang ba, mang chuyén mach, mang cuc bo, mang
dién rong, mang khong day, lién mang,...; bién luén dugc sy can thiét cua
t1ep can phan 16p kién trac mang trong viéc thiét ké va xay dung cac hé
thong mang may tinh; phan biét dugc cac khai niém quan trong trong kién
triic phan mém mang nhu dich vu mang, giao dién mang va giao thirc mang,
trinh bay dugc ¥ nghia ciia mo hinh OSI, chirc ning co ban mdi ting trong
mo hinh OSIL.

1.2 CAC MANG TRUYEN DU LIEU
1.2.1 Mang dién bao

Mang dién bao (Telegraph) su dung hé
thong ma Morse [1] duoc phat minh bai Samuel
F. B. Morse vao nim 1849 dé ma hoa thong tin
can truyén di. Ma Morse str dung hai tin hiéu 1a tit
va te (ky hiéu bang déu chim va diu gach ngang -
). Mdi mot ky tu latin s& dugc mi hoa béng mot
chudi tit/te riéng biét, c6 do dai ngin khac nhau.
bé truyén thong tin di, bén gdi sé 1an lugt ma hoa

Hinh 1-1 Ma Morse



tung ky tu ctua thong di¢p thénh‘ ma Morse, bén nhan sau do s€ thuc hién qua
trinh gidi ma. Van ban dugc truyén di duogc goi la thong di¢p (message) hay mdot
thu tin (Telegram).

CAu tric ciia mang dién bao gém c6 hai thanh phan 1a Tram dién bdo
(Telegraph Station) va Tram chuyén dién bdo (Telegraph Switching Station)
noi lai voi nhau bang hé thong day truyén dan. Tram dién béo 1a noi cho phep
truyen va nhén cac thong diép duoi dang cac ma Morse thong thuong duge thé
hién bang am thanh tit va te. P& truyén va nhan thong tin can c6 mot dién bao
vién thyc hién qua trinh ma hoa va giai ma thong tin truyén/nhan. Vi khong
thé nbi tric tlep tat ca cac tram dién bao lai v6i nhau, nguoi ta su dung cac
Tram chuyén dién bao dé cho phép nhiéu tram dién bao sir dung chung mot
duong truyén dé truyén tin. Tai mdi tram chuyén dién bao c6 mot thao tac vién
chiu trach nhi¢m nhan cac dién bao gdi dén, x4c dinh duong di dé chuyén tiép
dién bao vé noi nhan. Néu duong truyén huéng vé noi nhan dang dugc sir
dung dé truyén mot di€n bao khac, thao tac vién s€ luu lai dién bao nay dé sau
d6 truyén di khi dudng truyén ranh. Dé ting téc d6 truyén tin, hé théng Baudot
dugc phat minh boi Emile Baudot vao nim 1874 thay thé ma Morse bang ma
nhi phén 5 bits (co thé md hoa cho 32 ky tw). Cac tram dién bao ciing dugc
thay thé bang cac mdy télétip (teletype terminal) cho phep xuat/nhap thong tin
ang ky tu. Hé théng sir dung k¥ thuat bién
diéu  (modulation) va da  hop
(multiplexing) dé truyén tai thong tin.

1.2.2 Mang dién thoai

Mang di¢n thoai dugc phat minh
b1 Alexander Grqharn Bell vao nam
1876' cho phép truyén thong tin dudi dang

am thanh bang cach st dung hé thdng
truyén tin hiéu tuan tu. Mang dién thoai
hoat dong theo ché do chuyén mach dinh
hudng nbi két (circuit switching), tirc thiét
lap duong nbi két tan hién giira hai bén
giao tiép trudc khi théng tin dugc truyén
di (connection oriented).

1.2.3 Mang hwéng diu cudi Hinh 1-3 Mang hwéng dau cudi

Day 1a mo hinh cua céc h¢ thong may tinh 16n (main frame) vao nhiing
nam cua thap nién 1970. He thong £6m mot may chi manh (host) co nang luc
tinh toan cao ndi két véi nhiéu thiét bi dau cubi dan don (dumb terminal) chi
1am nhiém vu xuét nhap théng tin, giao tiép v6i ngudi st dung.

1 http://www.corp.att.com/history/history 1.html
2



1.3 MANG MAY TiNH

Mang may tinh 1a mang cua hai
hay nhiéu mdy tinh dugc nbi lai voi
nhau bang mot duong truyén vat 1y
(c6 day hoac khong day) theo mot
kién tric nao d6. Mang c6 thé co kién
triic don gidn nhu hinh 1-4, hodc phuc
tap hon bao gdm nhiéu mang don gian
nodi lai v6i nhau nhu hinh 1-5.

HQQ-o

Hinh 1-4 Mang cuc b

Hinh 1-5 Mang dién réng

Mot h¢ théng mang téng quat duogc c4u thanh tir 3 thanh phﬁn:

Puong bién mang (Network edge): Gom cic méy tinh (host) va cac
chuong trinh rng dung mang (Network application).

Puong truc mang (Network core): Gom cic b chon duong (router)
dong vai tro 12 mot mang trung tdm noi két cac mang lai véi nhau.

Mang truy cip, dwong truyén vét 1y (Access network, physical
media): GOm cac duong truyen tai thong tin.

1.3.1 Pwong bién mang

Bao gém cac may tinh (host)
trén mang noi thyc thi cac chuong
trinh Ung dung mang (Network
application). P61 khi nguoi ta con goi
chung 1a cac Hé thdng cudi (End
systems) voi y nghia day chinh 1a noi
xudt phat cta thong tin di chuyén trén
mang, ciing nhu 1a diém dimg cua
thong tin. Qua trinh trao d6i thong tin
giita hai may tinh trén mang cé thé
dién ra theo hai mo hinh: M6 hinh
Khach hang/Ngudi phuc vu Hinh 1-6 DBuwdng bién mang
(Client/server model) hay M6 hinh
ngang hang (peer-to-peer model).




1.3.1.1 Mo hinh client / server:

Trong m6 hinh nay mt may tinh s€ dong vai trd 1a client va may tinh
kia dong vai tro 1a server. Mdy tinh client s& gdi cac yéu cau (request) dén may
tinh server dé yéu cau server thyc hién cong viéc gi d6. Chang han khi ngudi
dung duyét web trén mang Internet, trinh duyét web s€ goi yéu cau dén web
server dé nghi web server goi vé trang web tuong ung. May tinh server khi
nhan dugc mot yéu cau tir client goi den s& phan tich yéu cau dé hiéu dugc
client mudn déu gi, thuc hién dung yéu cau cia client. Server s& goi két qua vé
cho client trong cac thong di€p tra 101 (reply). Vi du, khi web server nhén duoc
mot yéu cau goi dén tir trinh duyét web, né s& phan tich yéu cau dé xac dinh
xem client can nhén trang web nao, sau d6 mé tap tin html twong tmg trén dia
ctg cuc bd ciia nod dé goi vé trinh duyét web trong thong diép tra 1oi. Mot s6
ung dung duogc xay dung theo mo hinh client / server nhu: www, mail, ftp,...

1.3.1.2 Mo hinh peer-to-peer:

Trong mo6 hinh nay, mot may
tinh vira dong vai tro la client, vua
dong vai tro 1a server. Mot sd (ng
dung thu¢oc moé hinh nay nhu:
Gnutella, KaZaADb

1.3.2 Pwong truc mang

La hé théng mang cua cac bd
chon duong (routers), lam nhiém vu
chon duong va chuyen tiép thong tin,
dam bao su trao d6i thong tin théng Hinh 1-7 Buong truc mang
sudt giita hai may tinh nim trén hai
nhanh mang cach xa nhau. Cau hoi
dat ra la 1am sao thong tin cé thé duoc
truyén di trén mang? Nguoi ta co thé sir dung mot trong hai ché do truyén tai
thong tin la: Chuyén mach
(circuit switching) va chuyén goi

(packet switching).
1.3.2.1 Chuyén mach (circuit D’a‘“ ,/D
switching) M/
| Bl g
Ché d6 nay hoat dong ,';_%l —
theo mo hinh cua hé thong dién E,’ S|
thoai. B¢ c6 thé giao tiép véi
may B, may A phai thyc hién Hinh 1-8 Mang chuy&n mach

mot cude goi (call). Néu may B
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chép nhan cudc goi, mdt kénh ao dugc thiét l1ap danh riéng cho thong tin trao
doi giita A va B. Tt ca cac tai nguyén duogc cap cho cudc goi ndy nhu bang
thong duong truyén, ning lyc xir 1y cla cac by hoan chuyén thong tin déu
duoc danh riéng cho cudc goi, khong chia s¢ cho cac cudc goi khac, mac du co
nhimg khoang 16n thoi gian hai bén giao tiép “im ling”. Tai nguyén (bing
thong) s& dugc chia thanh nhiéu nhitng “phan” bang nhau va s& gan cho céc
cudc goi. Khi cudc goi sé hiru mot “phﬁn” tai nguyén nao d6, mac du khong
str dung dén né ciing khong chia sé tai nguyén nay cho cac cudc goi khac. Viée
phan chia bang thong cua kénh truyén thanh nhimng “phan” c6 thé duogc thuc
hién bang mot trong hai ki thuat: Phan chia theo tan s (FDMA-Frequency
Division Multi Access) hay phan chia theo thoi gian (TDMA- Time Division
Multi Access).

1.3.2.2 Mang chuyén géi

Trong ché do nay, thong tin trao
d6i giita hai may tinh (end systems) Q,\
dugc phan thanh nhling go6i tin .\
(packet) c6 kich thudc tbi da xac dinh. \ —
Goi tin cua nhitng ngudi dung khéac D-__'D
nhau (vi du cua A va B) s€ chia sé nhau
bang thong ciia kénh truyén. Mdi goi ?
tin s€ st dung toan by bang thong cua
kénh truyén khi né dugc phép. Piéu
nay sé dan dén tinh trang luong thong
tin can truyén di vuot qua kha ning
dap tmg cua kénh truyén. Trong truong
hop nay, céc router s€ ing xu theo giai
thuat luu va chuyén tiép (store and forward), ttrc Iuu lai cac géi tin chwa goi di
duoc vao hang doi chd cho dén khi kénh truyén ranh s& 1an luot goi ching di.

Hinh 1-9 Mang chuyén géi

1.3.2.3 So sinh mgng chuyén mach va
mang chuyén goi

Chuyén g6i cho phép co nhiéu

nguoi s dung mang hon. Gia sur mot N use rs A S
duong truyén 1 Mbit. MOi nguoi dung -/ 1 Mbps link
dugc cap 100Kbps khi truy cap

“active”. Thoi gian active chiém 10% .

téng thoi gian. Khi do6, trong khi circuit- Hinh 1-10 Mang chuyen mach
switching cho phép t6i da 10 users,

packet switching co thé cho phép 35

users, (xac suat co hon 10 “active” dong

thoi 1a nhd hon 0.004)



Chuyén géi thich hop cho lugng luu thong dir lidu 16n nho co ché chia
s¢ tai nguyén va khong can thiét 1ap cudc. Tuy nhién can ¢co co ché diéu khién
tat nghén va mat dir liéu. Ngoai ra, chuyén goéi khong hd tro dugc co ché
chuyén mach dé dam bao ting bang thong cd dinh cho mot s6 tmg dung vé 4m
thanh va hinh anh.

1.3.3 Mang truy cip

Mang truy cadp cho
phép nbi cac méay tinh vao cac
router ngoai bién. N6 c6 thé 1a
nhiing loai mang sau:

- Mang truy cap tur nha,
vi du nhu st dung hinh
thtc modem dial qua
duodng dién thoai hay
duong ADSL.

- Mang cuc by cho cac
cong ty, xi nghiép.

Hinh 1-11 Mang truy cap

- Mang khong day.

1.3.4 Cac lgi ich cia mang may tinh
1.3.4.1 Mang tao khd nding dung chung tai nguyén cho cdac ngwoi dung

Van dé 1a 1am cho céc tai nguyén trén mang nhu chwong trinh, dit liéu
va thiét bi, dic biét 1a cac thiét bj dét tién, c6 thé sin dung cho moi nguoi trén
mang ma khong can quan tim dén vi tri thyc cua tai nguyén va ngudi dung.
Vé mat thiét bi, cac thiét bi chit lugng cao thudng dat tién, chung thuong
dugc dung chung cho nhiéu ngudi nham giam chi phi va d& bao quan. Vé mit
chuong trinh va dir liéu, khi dwgc ding chung, moi thay ddi s& san dung cho
moi thanh vién trén mang ngay lap tirc. Diéu nay thé hién rat rd tai cac noi nhu
ngan hang, cac dai Iy ban vé may bay...

1.3.4.2 Mang cho phép ning cao dj tin cdy

Khi st dung mang, co thé thuc hién mot chuong trinh tai nhiéu may
tinh khac nhau, nhiéu thiét bj ¢ thé dung chung. Diéu nay ting do tin cay
trong cong viéc vi khi ¢ may tinh hodc thiét bi bi hong, cong viéc van co thé
tiép tuc voi cic may tinh hodc thiét bi khac trén mang trong khi chd stra chira.



1.3.4.3 Mang giiip cho céng viéc dat hiéu sudt cao hon

'Khi chuong trinh va dir liéu dd dung chung trén mang, c6 thé bo qua
mot sd khau d6i chiéu khong can thlet Viéc diéu chinh chuong trinh (neu co)
cling tiét kiém thoi gian hon do chi can cai dat lai trén mot may. Vé mit t6
chtre, viée sao chép dir liéu phong ho tién loi hon nhd ¢6 thé giao cho chi mot
ngudi thay vi mdi nguoi phai tu sao chép phan ciia minh.

1.3.4.4 Tiét kiém chi phi

Vige dung chung cac thiét bi ngoai vi cho phép giam chi phi trang bi
tinh trén 5O nguoi dung. Vé phan mém, nhiéu nha san xudt phin mém cung
cap ca nhitng 4n ban cho nhiéu nguoi dung, véi chi phi thap hon tinh trén mdi
nguoi dung.

1.3.4.5 Tang cwong tinh bdo mdt thong tin
Dt liéu dugce luu trén cdc may phuc vu tap tin (file server) s€ duogc bao

v¢ tot hon so véi dat tai cac may ca nhan nho co ché bao mat cua cac h¢ dieu
hanh mang.

1.3.4.6 Viéc phdt trién mang mdy tinh di tao ra nhiéu vrng dung mdi

Mot s6 ing dung c6 anh hudng quan trong dén toan xa hoi: kha ning
truy xudt cac chuwong trinh va dit liéu tir xa, kha nang thong tin lién lac dé dang
va hiéu qua, tao moi truong giao tiép thuan loi giita nhitng ngudi dung khac
nhau, kha ning tim kiém thong tin nhanh chéng trén pham vi toan thé gidi,..

1.4 KIEN TRUC PHAN CUNG CUA MANG MAY TiNH
1.4.1 Phan loai mang may tinh theo ky thuat truyén tin

Dua theo ky thudt truyén tai thong tin, ngudi ta c6 thé chia mang thanh
hai loai 1a Mang quang ba (Broadcast network) va mang diém noi diém (Point
— to — point network).

1.4.1.1 Mang qudng ba

Trong hé thong mang quang bé chi ton tai mot kénh truyén duoc chia sé
cho tit ca cic may tinh. Khi mot may tinh gi tin, tit ca cic may tinh con lai
s& nhan dugc tin d6. Tai mot thoi diém chi cho phép mot may tinh dugc phép
st dung duong truyén.



1.4.1.2 Mang diém noi diém

Trong hé thdng mang nay, cac may tinh dwoc ndi lai véi nhau thanh ting
cap. Thong tin duge goi di s€ duge truyén tryc ti€p tir may goi dén may nhén
hodc dugc chuyén ti€p qua nhi€u may trung gian trude khi dén may tinh nhan.
1.4.2 Phan loai mang may tinh theo pham vi dia ly

Trong cach phén loai nay nguoi ta cha y dén dai lwong Puong kinh
mang, chi khoang cach cua hai may tinh xa nhat trong mang. Dya vao dai

luong nay nguoi ta c6 thé phan mang thanh céc loai sau:

Bang 1-1 Phéan loai mang theo dudng kinh mang

Pudng kinh mang | Vi tri cia cac may tinh | Loai mang

Im Trong mot mét vudng Mang khu vue ca nhan

10 m Trong 1 phong Mang cuc bd, goi tit 1a mang

100 m Trong 1 toa nha LAN (Local Area Network)

1 km Trong mét khu vyc

10 km Trong mot thanh phé Mang thanh phd, goi tit 1a mang
MAN  (Metropolitan ~ Area
Network)

100 km Trong mot qubc gia Mang dién rong, goi tit 1 mang

1000 km Trong mot chau luc WAN (Wide Area Network)

10000 km Ca hanh tinh

1.4.2.1 Mang cuc bg

Day 1a mang thudc loai mang quang ba, st dung mot dudng truyén co
tbc do cao, bang thong rong, cé hinh trang (topology) don gian nhu mang hinh
bus, mang hinh sao (star topology), mang
hinh vong (ring topology).

1.4.2.1.1 Mang hinh bus

Tat ca cac may tinh dugc noi lai

trén cung mot day dan (cap dong truc géy ﬁ N F I%l ;’ Q
- "

hodc dong truc béo). Khi mot trong so

. Computer

chung thuc hién truyén tin, tin hiéu s€ lan “Canls
truyén dén tat ca cdc may tinh con lai.
Néu c6 hai may tinh truyén tin cing mot Hinh 1-12 Mang hinh Bus

lac thi s& dan dén tinh trang dung d¢ va
trang thai 101 x4y ra.



1.4.2.1.2 Mang hinh sao

Céc may tinh dugc noi tryc ti€p vao mot

B0 tap trung ndi két, goi la HUB. Dit liéu dugc

chuyén qua HUB trudc khi dén cac may nhan.

HUB c¢6 nhiéu cong (port), mdi cong cho phép

mdt may tinh nbi vao. HUB déng vai trdo nhu

mot bd khuyéch dai (repeater). N6 khuyéch dai

tin hiéu nhan quqc trudc khi truyén lai tin hiéu Hinh 1-13 Mang hinh sao
do trén cac cong con lai. Uu diém cia mang

hinh sao 1a dé dang cai dat, khong ding mang

khi néi thém vao hodc 14y mot may tinh ra khoi mang, cing nhu dé dang phat
hién 16i. So véi mang hinh bus, mang hinh sao c6 tin 6n dinh cao hon. Tuy
nhién né doi hoi nhiéu day dan hon so v6i mang hinh bus. Toan mang s& bi
ngung hoat dong néu HUB bi hu. Chi phi dau tu mang hinh sao cao hon mang
hinh bus.

1.4.2.1.3 Mang hinh vong

duogc lan lugt truyén qua cac may tinh. Mot may
tinh khi truyén tin phai tuan thu nguyén tac sau:

Ton tai mot the bai (token: mot goi tin nho)

Cho cho dén khi token dén né va no sé lay
token ra khoi vong tron.

g \j\ /\/
Goi goi tin cia nd di mot vong qua cac “‘"H-'j—)v
may tinh trén duong tron.

!

Computer

\ A TOr ) Hinh 1-14 Mang hinh von
Cho cho dén khi goéi tin quay vé ' Ang hinh vong

Pua token tr& lai vong tron dé nat bén
canh nhan token

1.4.2.2 Mang do thi

Mang MAN dugc st dung L

dé ndi tat ca cic may tinh trong L =y T nTn ==
pham vi toan thanh phd. Vi du e

nhu mang truyén hinh cép trong v a - ¥ - ¥ - ¥ -
b ph PO ke ke e

ME\ (Y- W= F 2

Hinh 1-15 Mang d6 thi (MAN)





