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MO DAU
Ngay nay v6i mot luong 16n vé thong tin, nhu cau xir 1y thong tin ngay
cang cao. Mang mdy tinh hién nay dan tr& nén quen thudc ddi v6i chung ta
trong moi linh vuc nhu khoa hoc, quan su, quéc phong, thuong mai, dich vy,
gido dyc... Hién nay ¢ nhiéu noi mang da tré' thanh mot nhu cau khong thé
thiéu duoc. Nguoi ta théy duoc viée két ndi cac may tinh thanh mang cho

chung ta nhitng kha ndng ma1i to 16n nhu:

_ Sir dung chung tai nguyén: Nhiing tai nguyén ctia mang (nhu thiét bi,
chuong trinh, dt li¢u) khi dugc trd thanh céc tai nguyén chung thi moi
thanh vién ctia mang déu co6 thé tiép can dugc ma khoéng quan tim tdi
nhirng tai nguyén do ¢ dau.

_ Tang dd tin cdy ctia hé théng: Ngudi ta c6 thé d& dang bao tri may moc
va luu trit (backup) cac dir liéu chung va khi c6 tryc tric trong hé théng
thi chung c6 thé dugce khoi phuc nhanh chéng. Trong trudng hop 6 truc
trac trén mot tram lam vi¢c thi nguoi ta cling c6 thé st dung nhirng tram
khac thay thé.

_ Nang cao chat lugng va hiéu qua khai thic thong tin: Khi thong tin c6
thé dugc str dung chung thi né mang lai cho ngudi sir dung kha ning to

chtrc lai cac cong viéc

Véi nhu ciu doi hoi ngay cang cao cua xa hoi nén van dé k§y thuat trong
mang 12 méi quan tdAm hang dau ctia cac nha tin hoc. Vi du nhu lam thé nio
dé truy Xuat thong tin mot cach nhanh chéng va tdi wu nhat, trong khi viéc xtr
ly thong tin trén mang qua nhiéu doi khi c6 thé lam tic nghén trén mang va

gy ra mat thong tin mot cach dang tiéc.

Hién nay viéc lam thé nao dé thiét ké mot hé théng mang tdt, an toan
v6i loi ich kinh té cao dang rat dugc quan tim. Trong thyc té, ¢6 rat nhiéu giai
phap vé cong nghé, mot giai phap co rat nhiéu yéu té cdu thanh, trong mdi
yéu t& ¢6 nhiéu cach lya chon. Nhu vdy dé dua ra mot giai phap hoan chinh,
pht hop thi phéi trai qua mot qua trinh chon loc dua trén nhitng uu diém cua

ting yéu t0, timg chi tiét rit nho. PO an nay trinh bay giai phap thiét ké mo
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hinh mang Campus (Mang ba 16p) theo cong nghé cta Cisco va trién khai
dich vu DHCP trén mo hinh.

Do an gdm cac ndi dung sau:
_ Chuong 1: Mang mdy tinh va chuin h6a mang may tinh
- Chuong 2: M6 hinh mang ba 16p
~ Chuong 3: Trién khai mé hinh mé phéng mang ba 16p
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TONG QUAN VE MANG MAY TiNH

1.1 Mang may tinh
1.1.1 Lich sir phat trién mang may tinh

Mang mdy tinh 1 mot hé thong két ndi cac may tinh don 1é thong qua
cac duong truyén vat 1y theo mot kién trac nao do.

Tir nhitng ndm 60 dd xuat hién nhitng mang ndi cac may tinh va cac
Terminal dé sir dung chung ngudn tai nguyén, giam chi phi khi muén thong

tin, trao doi so liéu va str dung trong cong tac vin phong mdt cach tién loi.

B§ tip trung
hoic don kénh

Hinh 0-1: Mang may tinh véi b tién xur 1y

Viéc tdng nhanh cac may tinh mini, cac may tinh cd nhan lam tang nhu
cau truyén sd liéu gifta cac may tinh, cdc Terminal va giita cac Terminal véi
cac may tinh 14 mot trong nhitng dong luc thic dy su ra doi va phat trién
ngdy cang manh mé cdc mang may tinh. Qud trinh hinh thanh mang may tinh

c6 thé tom tat qua mot so thoi di€ém chinh sau:

Nhitng ndm 60: Dé tan dung cong sut cia may tinh, ngudi ta ghép ndi
cac Terminal vao mdt may tinh dugc goi la Mdy tinh trung tdim (Main Frame).
May tinh trung tdm lam tat ca moi viéc tir quan 1y cac thi tuc truyén dir liéu,

quan ly quéa trinh dong b cua cac tram cudi, ... cho dén viéc xur 1y cac ngat tur
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céc tram cudi. Sau do, dé gidm nhe nhi€ém vy ctia Mdy tinh trung tam, nguoi
ta thém vao cac Bo tién xir Iy (Frontal) dé ndi thanh mot mang truyén tin,
trong d6 c6 cac Thiét bi tap trung (Concentrator) va Don kénh (MultIPlexer)

dung dé tap trung trén cung mot dudong truyen céc tin hi¢u guri t¢1 tram cudi.

May trung tam

Hinh 0-2 Mang may tinh ndi tryc tiép cac bo tién xir 1y

Nhitng ndm 70: Cac may tinh d duoc ndi vdi nhau truc tiép thanh mot
mang mdy tinh nhim phén tan tai ctia hé thong va ting do tin cdy. Va nguoi ta
da bat dau xdy dung mang truyén thong trong d6 cac thanh phan chinh ctia n6
1a cac Nut mang (Node) goi 1a bo chuyén mach, dung dé hudng thong tin toi
dich. Cac Nut mang duoc nbi v6i nhau bang duong truyén con cic may tinh
xtr 1y thong tin ctia ngudi dung (Host) hodc cac Tram cudi (Terminal) duoc
ndi truc tiép vao cac nut mang dé khi can thi trao doi thong tin qua mang. Tur
thap ky 80 tro di: Viéc két ndi mang may tinh da bat dau duoc thuc hién rong
rdi nho ty 1& gitta gi4 thanh may tinh va chi phi truyén tin di giam di ro rét do

su bung nd cua cac thé hé may tinh c4 nhan.
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1.1.2 Nhu ciu va muc dich ciia viéc két ndi cac may tinh thanh mang
Viéc nbi may tinh thanh mang tir 1du di tré thanh mot nhu cau khach
quan bdi vi:
_ (6 rét nhiéu cong viéc vé ban chat 1a phan tan hodc vé thong tin, hoic
vé xtr 1y hodc ca hai doi hoi co su két hop truyén thong véi xur 1y hodc

st dung phuong tién tir xa

_ Chia sé cac tai nguyén trén mang cho nhiéu nguoi st dung tai mot thoi
diém (6 cing, mdy in, 6 CD ROM ...)

- Nhu cau lién lac, trao doi thong tin nho phuong tién may tinh

- Céc ung dung phan mém doi hoi tai mot thdi diém can c¢6 nhiéu nguoi

st dung, truy cdp vao cung mdt co s¢ dir lidu.
Chinh vi vay, viéc két no1 cdc mdy tinh thanh mang nham muc dich:

_ Chia sé dir liéu: Vé nguyén tic, bat ky nguoi sit dung nao trén mang
déu co quyén truy nhap, khai thac va st dung nhing tai nguyén chung
cua mang (thudong duoc tap trung trén mot May phuc vu — Server) ma

khong phu thudc vao vi tri dia Iy cua nguoi st dung do.

_ Chia sé phan ctmg: Tai nguyén chung ctia mang ciing bao gdm cac may
moc, thiét bi nhu: May in (Printer), May quét (Scanner), O dia mém
(Floppy), O dia CD (CD Rom), ... dugc ndi vio mang. Thong qua
mang may tinh, ngudi st dung c6 thé sir dung nhitng tai nguyén phin

cling nay ngay ca khi may tinh ctia ho khong c6 nhitng phan cig do.

- Duy tri va bdo vé dir liéu: Mt mang may tinh co thé cho phép cac dir
liéu dugc ty dong luu trit du phong té1 mot trung tdm nao do trong
mang. Cong viéc nay 1a hét stc kho khin va ton nhiéu thoi gian néu
phai lam trén ting may doc 1ap. Hon nita, mang may tinh con cung cap
mot mdi trudng bao mat an toan cho mang qua viéc cung cip co ché
Bao mat (Security) bang Mat khau (Password) dbi v6i ting ngudi st

dung, han ché dugc viéc sao chép, mat mat thong tin ngoai y muodn.

_ Nang cao d6 tin cdy ctia hé théng nho kha ning thay thé cho nhau khi

xay ra su co k¥ thudt doi vd1 mot may tinh nao d6 trong mang.
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- Khai thac c¢6 hi€u qua cac co s¢ dir li€u tap trung va phan tan, nang cao
kha nang tich hgp va trao doi cac loai dir liu gilta cdc may tinh trén

mang.

1.1.3 Pac trung ky thuat cia mang may tinh
Mot mang mdy tinh c6 cac dic trung k¥ thuat co ban 1a: dudng truyén,
ky thuat chuyén mach, kién trac mang va hé diéu hanh mang.

1.1.3.1 Puong truyén
La thanh t6 quan trong ctia mot mang may tinh, 1a phuong tién dung dé
truyén céc tin hiéu dién tir gilta cac may tinh. Cac tin hiéu diéu tir d6 chinh 1a
cac thong tin, dir li¢u duoc biéu thi dudi dang cac xung nhi phan (ON — OFF),
moi tin hiéu truyén gifta cic may tinh v&i nhau déu thudc song dién tur, tuy
theo tan s6 ma ta c6 thé dung cac duong truyén vat Iy khac nhau dé truyén tin
hiéu.
_ Céc tan s6 radio co thé truyén bang cap dién (gidy xoan d6i hodc dong

truc) hodc bang phuong tién quang ba (radio broadcasting).

_ Séng cuc ngin (viba) thudng duoc dung dé truyén giita cac tram mit
dat va cac vé tinh. Chung ciing duoc dung dé truyén céc tin hiéu quang
ba tor mdt tram phat dén nhiéu tram thu. Mang dién thoai “to ong”

(cellular phone Network) 1a mdt vi du cho cach dung nay.

- Tia hong ngoai 1a 1y tudong doéi voi nhiéu loai truyén thong mang. N6 céd
thé duogc truyén gitra hai di€m hoac quang ba tor mot diém dén nhiéu
may thu. Tia hong ngoai va cac tan s6 cao hon ctia anh sang c6 thé dugc

truyén qua cap soi quang.

Céac dic trung co ban cta dudng truyén 1a giai thong (bandwidth), do
suy hao va do nhiéu dién tu.

_ Dai thong ctia mot duong truyén chinh 1a d6 do pham vi tan s ma no
c6 thé dap tng duoc; nd biéu thi kha ning truyén tai tin hiéu cua dudng
truyén. Téc do truyén dit lidu trén duong truyén dugc goi 1a thong
lugng (throughput) cuia dudong truyén, thuong duoc tinh bﬁng s6 lugng
bit duoc truyén di trong mot gidy (bps). Thong luong con dugce do bang
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mdt don vi khac 1a Baud, Baud biéu thi s6 lugng thay ddi tin hiéu trong
mdt gidy. Hai don vi Baud va bps khong phai liic ndo ciing ddng nhat vi
mdi thay doi tin hiu c6 thé tuong tng voi vai bit. Giai thong cta cap
truyén phu thudc vao do dai cap (ndi chung cap ngin co thé co giai
thong 16n hon so v&i cap dai). Boi vy, khi thiét ké cap cho mang can
thiét phai chi rd d6 dai chay cap t6i da vi ngoai giéi han d6 chat luong

truyén tin hiéu khong con duoc dam béo.

_ Do suy hao clia mot dudng truyén 1a d6 do su yéu di cia tin hiéu trén
duong truyén dé, né ciing phu thudc vao do dai cap. Con do nhiéu dién
tir EMI (Electromagnetic Intrerference) gdy ra bai tiéng on tir bén ngoai
1am anh huéng dén tin hiéu trén dudng truyén Thong thudng nguoi ta
hay phan loai dudng truyén theo hai loai: Pudng truyén hitu tuyén va
duong truyén vo tuyén. Vi duong hitu tuyén, cac may tinh dugc nbi
v&i nhau bang cac day cap mang. Vi du: Cap dong truc (Coaxial cable),
cap xodn d6i (Twisted pair cable), cap soi quang (Fiber optic cable).
Véi dudng truyén vo tuyén: cic may tinh truyén tin hiéu véi nhau thong
qua céc song vo tuyén véi cac thiét bi diéu ché/giai diéu ché & cac dau
mut. Vi du: Radio, song cuc ngan (Viba), tia hdng ngoai (Infrared)
1.1.3.2 Kién tric mang

Kién trac mang (Network Architecture) thé hién cach ndi giita cac may
tinh trong mang va tdp hop cac quy tic, quy udc ndo d6 ma tat ca cac thuc thé
tham gia truyén thong trén mang phai tuan theo dé dam bao cho mang hoat
dong tot. Cach ndi cic may tinh véi nhau duge goi 1a hinh trang mang
(Network Topology); con tip hop cac qui tic, quy udc truyén thong thi dugc
goi la giao thirc cua mang (Network Protocol).

1.1.3.2.1 Hinh trang mang

Hinh trang mang 1a cach két ndi cic may tinh v6i nhau vé mat hinh hoc
ma ngudi ta goi 1a topo ctia mang. C6 2 kiéu ndi mang chu yéu la diém —
diém (point to point) va diém — da diém (point to multipoint).

_ Theo kiéu diém — diém: Cac dudng truyén ndi ting cip nit véi nhau va

moi nut déu cé trach nhiém luu trit tam thoi sau d6 chuyén tiép dir liéu
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di cho t&1 dich. Mot s6 mang c6 cau truc dieém — di€ém nhu: mang hinh

sao, mang chu trinh, mang dang cay ...

_ Theo kiéu diém — da diém: T4t ca cac nat phan chia chung mot duong
truyén vat 1. Dir liéu giri di tir mot nat nao do s& c6 thé dugce tiép nhin
boi tat ca cac nat con lai. Boi vay can chi ra dia chi dich cua dit liéu dé
mdi nut cin cir vao d6 kiém tra xem dit liéu c6 phai gui cho minh hay
khong. Mang tryc tuyén tinh (Bus), mang hinh vong (Ring), mang
Satellite (Vé tinh) hay Radio ... 13 nhitng mang c6 ciu tric diém — da
diém pho bién.

1.13.2.2 Giao thirc mang

Viéc trao doi thong tin du 1a don gian nhat, ciing phai tuin theo nhiing
quy tic nhat dinh. Pon gian nhu khi hai nguoi ndi chuyén véi nhau mudn cho
cudc nodi chuyén co két qua thi it nhat ca hai ciing phai ngdm hiéu va tuan thu
quy udc: khi mot nguoi nodi thi ngudi kia phai nghe va nguoc lai. Viée truyén
thong trén mang cling vy, can co cac quy tac, quy udc truyén thong vé nhidu
mat: khuén dang ct phdp cua dir li¢u, cac thu tuc gui, nhan dit liéu, kiém soat
hiéu qua va chat lugng truyén tin ... Tap hop nhitng quy tic quy udc truyén

thong d6 duogc goi 1a giao thure cia mang (Network Protocol).

Co6 rat nhiéu giao thirc mang, cac mang cé thé st dung cac giao thirc
khac nhau tiy sy lua chon ctia ngudi thiét ké. Tuy vay, cac giao thic thuong
gip nhat 1a : TCP/IP, NETBIOS, IPX/SPX, ...

1.1.3.3 H¢ diéu hanh mang

H¢ diéu hanh mang 12 mot phan mém hé thong c6 cac chiric ndng sau:

~ Quan Iy tai nguyén ctia hé théng, cac tai nguyén nay gdm: Tai nguyén
thong tin (vé phuong dién luu trir) hay noéi mot cach don gian 1a quan 1y
tép. Cac cong viéc vé luu trix tép, tim kiém, x04, copy, nhom, dat cac
thudc tinh déu thudc nhom cong viéc nay Tai nguyén thiét bi. Diéu phdi

viéc st dung CPU, cac ngoai vi... d€ t61 uu hoa viéc st dung

- Quan ly nguoi dung va cac cong viéce trén hé thong.
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H¢ diéu hanh ¢am bao giao tiép gitta nguoi st dung, chuong trinh Ung

dung véi thiét bi ctia hé thong.

- Cung cép cac tién ich cho viéc khai thac hé théng thuan loi (Vi Du

FORMAT dia, sao chép tép va thu muc, in 4n chung ...)

Cac hé diéu hanh mang thong dung nhét hién nay la: WindowsNT,
Windows9X, Windows 2000, Unix, Novell

1.2 Chuan héa mang may tinh

Su phat trién sém cua LAN, MAN, WAN dién ra rat hdn loan theo
nhiéu phuong cach khac nhau. Tir nhitng nam dau thap ky 80, ngudi ta ¢ thé
nhin thdy su gia ting kinh khung vé s6 luong va kich thuéc cua nhitng mang
may tinh nay. Khi nhitng cong ty nhan ra rang, ho c6 thé tiét kiém rat nhicu
tién, c6 thé ting ning suit mot cach co hidu qua bang viéc st dung cong nghé
mang, thi ho dua nhau lap dit thém nhirng mang mdi, md rong nhitng mang
d3 c6 mot cach nhanh chéng gan nhu cing thoi gian voi nhitng cong nghé va

san pham mang mé&i dugc gidi thigu.

Pén khoang giira thap ky 80, nhitng cong ty ndy bat dau phai trai qua
thoi ky phat trién dau dén do tat ca nhirng sy mé rong ma ho di dau tu vao.
Vén dé tro nén kho khan hon cho nhitng mang st dung nhitng dinh nghia,
nhirng céng nghé truyén hay goi 14 nhitng chuan khic nhau, dé co thé truyén
thong v&i nhau. Va ho nhan ra rang, ho can thiét phai bo di nhitng hé thong
nbéi mang “sé hiru” d6. Trong cong nghiép may tinh, “so hitu” ddi lap véi
“mé”, “so hiru” c6 nghia réng chi mot hodc mdt nhdm nho nhiing cong ty co
thé diéu khién duoc tit ca “cach dung” cia céng nghé. “Md” c6 nghia “cach

dung” tu do cua cong nghé luon san sang d6i vdi moi nguoi.

Vi Iy do d6, hoi dong tiéu chuin qubc té 1a ISO (International
Standards Organization) do cac nudc thanh vién lap nén. Cong viéc ¢ Bic My
chiu sy diéu hanh ctia ANSI (American National Standards Institude) ¢ Hoa
Ky da uy thac cho IEEE (Institude of Electrical and Electronic Engineers)
phat trién va dé ra nhimng tiéu chuan k¥ thuat cho LAN. T6 chuc nay da xay

dung nén mo6 hinh tham chi€u cho viéc két no1 cac hé thong mé OSI reference
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model for Open Systems Interconnection. M6 hinh nay 1a co s cho viée két

noi cac h¢ thong mé phuc vu cho céc ing dung phan tan.

DPé dat kha nang tdi da, cac tiéu chuin dugc chon phai cho phép m&
rong mang dé co thé phuc vu nhirg tng dung khong du kién trude trong
tuong lai tai luc lap dat hé théng va diéu d6 ciing cho phép mang lam viéc véi
thiét bi dugc san xudt tir nhiéu hang khac nhau. Cé hai loai chuan cho mang
d6 1a cac chuan chinh thirc do cac to chirc chuan quéc gia va qudc té ban
hanh.

1.3 M4 hinh tham chiéu OSI
1.3.1 Giéi thiéu vé mé hinh OSI

Muc dich dé mot ing dung c6 thé truyén théng trén mang. Mot chuyén
gia phat trién Gmg dung khong xay dung céc driver mang bén trong Gng dung,
ma ho chi viét mot cach don thuan tmg dung theo cach cta ho dé c6 thé cho
phép tng dung nay thuc hién cac cudc goi dén hé diéu hanh Windows. Chinh
cac nha mdy san xuit adapter mang cia may tinh mé&i cung cip céac driver ¢o
thé lién két 1am viéc vadi Windows, va cling nhu vay, Windows thuc hién
nhirng cong viéc can thiét con lai dé 1am sao Gmg dung c6 thé truyén théng véi

adapter mang.

R& rang d6 moéi chi 1a nhiing gi chung chung. Cong viéc cu thé bén
trong d6 phtrc tap hon nhitng gi vira néi ¢ trén. Tuy nhién ciing phai néi rang
adapter mang ciing chi 1a mot thiét bj duoc thiét ké dé guri va nhan cac goi dit
liéu. Ban than Card mang khong hé biét vé Windows, ung dung hoac tham chi

ca cac giao thuc dang duoc st dung.

Trude khi gidi thich cac 16p nay 1a gi va ching thuc hién nhiing cong
viéc gi, chung ta can nam mot sd khai niém 1am van dé d& hiéu hon. Thuyc té,
néu mé trang thudc tinh cua Local Area Connection (nhu trong hinh 1-3), thi
c6 thé thdy mot két néi mang dugc thiét 1ap bang mot s6 thanh phan khac
nhau, nhu network client — mdy khach cia mang, driver ctia adapter mang, va
giao thirc - protocol. M&i mot thanh phan nay lai twong Gng véi mot hodc
nhiéu 16p khac nhau.
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)

U Local Area Connection 3 Properties WA

Networking | Sharing

Connect using:
l;" Realtek RTL8165/8110 Family PCI Gigabit Ethemet NIC

This connection uses the following items:

% Client for Microsoft Networks

48] \icrosoft Network Monitor 3 Driver

45} QoS Packet Scheduler

,@ File and Printer Sharing for Microsoft Networks

-4 Intemet Protocol Version 6 (TCP/IPv6)

-&. Intemet Protocol Version 4 (TCP/IPv4)

«&. Link-Layer Topology Discovery Mapper |/0 Driver
-&. Link-Layer Topology Discovery Responder

| hstal. || Uninstal | [ Propeties |

Description
Allows your computer to access resources on a Microsoft
network.

| ok || cancel |

.

Hinh 0-3: Trang thudc tinh cia Local Area Connection

16
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M6 hinh mang ma Windows va hau hét cac hé diéu hanh mang khac st
dung duoc goi la mdé hinh OSI. OSI (Open System Interconnection Basic
Reference) 12 md hinh mang c6 7 16p, duoc phat trién boi International
Standards Organization (1SO). Mdi mét 16p trong mé hinh nay duogc thiét ké
dé ¢ thé thuc hién mot nhiém vu cu thé nao d6 va 1am cho viéc truyén thong
giita 10p trén va 16p dudi né thudn tién hon. C6 thé nhin thay nhimg gi ma mo
hinh OSI thé hién trong hinh bén dudi.

OSI Model

data unit layers
i [ application
E data M FrB:-ness to Application
O( gata | presentation
o dla Data Representation & Encryption
) * : i
- session
g data Interhost Communication
I . " t
ransport
Segmenl‘s End-to-End C&necﬁuns
L y and Reliahility

A 1%

m i N

o | packets panq[?eg”m%ﬁ&

> . A Logical Addressing (IF)

m i e .

- data link

® fra mes Physical Addressing (MAC & LLC)
S Y hysical

0 bits Ma Signal

E \ A and Binary Transmission J

Hinh 0-4: M6 hinh OSI

1.3.2 Phuwong thirc hoat dong ctia mé hinh OSI
L6p Physical, Data, Network va Transport dugc coi 1a 16p thip hon va
lién quan cha yéu dén viéc di chuyén dir liéu. Lép Session, Presentation va
Application chuta dit liéu cap tng dung. Cac mang hoat dong trén mot nguyén
tic co ban: "pass it on". Mbi 16p dam nhiém mot cong viéc rat cu thé va sau

d6 chuyén dir liéu cho 16p tiép theo.
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1.3.3 Cac lop trong mo hinh OSI va chirc nang
1.3.3.1 Lop Application

L&p trén cung trong md hinh OSI 1a 16p Application (16p tng dung),
16p 7, hd tro tng dung va cac tién trinh lién quan dén ngudi dung cudi. Di
tac truyén thong, chat luong dich vu, xac thuc nguoi dung, quyén riéng tu va
bat ctr rang budc nao vé cl phap dir li€u s€ dugc xem xét va xac dinh tai 16p
nay. Tat ca moi thir & 16p 7 duoc cu thé thanh tng dung. Lép ndy cung cap
cac dich vu ung dung cho truyén file, email va cac dich vu phﬁn mém mang
khac. Telnet, FTP 1a cic ung dung nam hoan todn trong trong cap

Application, con kién triic ing dung phan tang 1a mot phan cta 16p nay.

Tuy nhién, can nam dugc rang, 16p nay khong 4m chi dén cac img dung
ma nguoi dung dang chay, thay vao d6 n6 chi cung cap nén tang lam viéc

(framework) ma ung dung do chay bén trén.

Pé hiéu 16p tng dung nay thuc hién nhiing gi, hiy gia du ring mot
nguoi dung nio d6 mudn st dung Internet Explorer ¢ mé mot FTP session
va truyén tai mot file. Trong trudng hop cu thé nay, 16p tng dung s& dinh
nghia mot giao thire truyén tai. Giao thirc nay khong thé truy cap truc tiép dén
nguoi dung cudi ma ngudi dung cudi ndy van phai st dung tng dung dugc
thiét ké dé tuong tic v6i giao thirc truyén tai file. Trong trudong hop nay,

Internet Explorer s€ lam trng dung do.

Vi du vé 16p Application bao gom: trinh duyét WWW, NFS, SNMP,
Telnet, HTTP, FTP.

1.3.3.2 Lép Presentation

L6p Presentation thyc hién mot sé cong viée phirc tap hon, tuy nhién
moi thir ma 16p nay thuc hién co thé dugc tom gon lai trong mdt cau. Lop nay
lay dit liéu da duoc cung cip boi 16p tng dung, bién d6i chung thanh mét
dinh dang chuan dé 16p khac co thé hiéu duoc dinh dang nay. Tuong tu nhu
vay 16p nay ciing bién ddi dir liéu ma n6 nhan dugc tir 16p session (16p dudi)
thanh dit liéu ma 16p Application c¢6 thé hiéu dugc. Ly do 16p nay can thiét

dén vay la vi cac ing dung khac nhau c6 dir li¢u khac nhau. b€ viéc truyén
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thong mang dugc thuc hi¢n dung cach thi dir li¢u can phai dugc ciu truc theo

mot chuan nao do.

Vi du vé 16p Presentation gdm ma hoa, ASCII, EBCDIC, TIFF, GIF,
PICT, JPEG.

1.3.3.3 Lép Session

Khi dit liéu d3 duoc bién ddi thanh dinh dang chuan, may gui di s& thiét
1ap mdt phién — session v&i may nhan. Pay chinh 13 16p s& dong bo hoa qua
trinh lién lac ctia hai may va quan 1y viéc trao d6i dit liéu. Lp phién nay chiu
trach nhiém cho viéc thiét lap, quan 1y va cham dit session vi may tir Xa.

Mot diém thu vi vé 10p session 1a nd c6 lién quan gan véi 16p
Application hon véi 16p Physical. Co thé mot s6 nguoi nghi rang viée két ndi
session mang nhu mot chirc ning phan ciing, nhung trong thuc té session lai
duoc thiét 1ap gilra cac tmg dung. Néu ngudi dung dang chay nhiéu tng dung
thi mot s6 tng dung ndy c6 thé da thiét 1ap session v6i cac tai nguyén O xa tai
bat ky thoi diém nao.

Vi du vé 16p Session nhu NFS, NetBios names, RPC, SQL.

1.3.3.4 Lép Transport

L&p Transport hay 16p giao van chiu trach nhiém chuyén dir lidu giira
céc hé thong dau cudi hodc may chi (host). Hé diéu hanh Windows cho phép
nguoi dung cé thé chay nhiéu tng dung mot cach dong thoi, chinh vi vy ma
nhiéu tng dung, va ban than hé diéu hanh cin phai truyén thong trén mang
dong thoi. Lép Transport ldy dit liéu tir mdi ing dung va tich hop tat ca dir
liéu d6 vao trong mot ludng. Lép nay ciing chiu trach nhiém cho viéc cung
cap van dé kiém tra 15i va thuc hién khoi phuc dir liéu khi can thiét. Ban chat
ma noi, 16p Transport chiu trach nhi€ém cho vi¢c bao dam tat ca dit liu duoc

truyén tir may gui dén may nhan.
Vi du vé 16p Transport 1a SPX, TCP, UDP.
1.3.3.5 Lép Network

L6p mang Network 13 16p c6 trach nhiém quyét dinh xem dir liéu s&

dén may nhan nhu thé ndo. Lép ndy nim nhitng thanh phan nhu viéc dinh dia
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chi, dinh tuyén, va cac giao thirc logic. Do loat bai nay danh cho nhitng ngudi
moi bat ddu 1am quen véi cac kién thirc vé mang nén s& khong di chuyén sau
vao k¥ thudt, tuy nhién chung t6i ndi qua rang 16p mang nay tao cic duong
logic dugc biét dén nhu cac mach 4o gitra may ngudn va may dich. Mach 4o
ndy cung cap cac goi dir liéu riéng 1¢ dé chung co thé dén duoc dich cua
chiing. Bén canh d6 16p mang ciing chiu trach nhiém cho viéc quan 1y 16i cua
chinh no, cho viéc diéu khién xép chudi va diéu khién tic nghén.

Viéc sap xép cac goi 1a rat can thiét boi mdi mot giao thirc gidi han
kich thudc toi da cia mot goi. S6 luong dit liéu phai dugc truyén di thuong
vuot qua kich thudc goi lon nhat. Chinh vi vay ma dir liéu dugc chia nho
thanh nhiéu gbéi nho. Khi diéu ndy xay ra, 16p mang s& gan vao mdi goi nho

nay mot sb thir ty nhan dang.

Khi dit liéu ndy dén duoc may tinh ngudi nhan thi 16p mang lai kiém
tra sO thtr nhan dang cua cic gbi va stir dung chung dé sap xép dit liéu dung
nhu nhiing gi ma ching dugc chia luc trudc tr phia ngudi gui, bén canh do

con ¢6 nhi¢m vu chi ra goi nao bi thiéu trong qué trinh gri.

Néu chiing ta chua hiéu k¥ vé khai niém nay, hiy hinh dung rang ching
ta can gtri mail mdt tai liéu c6 dung lugng 16n dén mot nguodi ban ciia minh,
nhung khong c6 mot phong bi du 16n. Dé giai quyét van dé ndy thi ching ta
phai chia nho mot sb trang vao cac phong bi nhd, sau d6 dan nhin cac phong
bi ndy lai dé ban ctia chung ta c6 thé biét dugc thir tu cta céc trang trong do.
Piéu nay ciing twong tu nhu nhitng gi ma 16p mang thyuc hién.

Vi du vé 16p Network 13 Apple Talk DDP, IP, IPX
1.3.3.6 Lép Data Link

Tai lop Data Link, cdc géi dir liéu dugc ma hoa va giai ma thanh cac
bit. N6 cho biét giao thirc truyén tai, quan Iy va xir 1y 1i trong 16p vat 1y
Physical, diéu khién ludng va déng bo khung.

Lép lién két dir liéu Data Link c6 thé dugc chia nho thanh hai 16p khac;
Media Access Control (MAC) va Logical Link Control (LLC). MAC vé co

ban thiét 12p su nhan dang ctia moi1 truong trén mang thong qua dia chi MAC
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ctia n6. Pia chi MAC 1a dia chi duoc gan cho adapter mang & mirc phan cimng.
Pay la dia chi dugc sir dung cudi cung khi giri va nhan cac goi. Lép LLC diéu

khién sy dong b khung, di€u khién ludng va cung cap mot mic ki€m tra 161.

Vi du vé 16p Data Link nhu PPP, FDDI, ATM, IEEE 802.5/ 802.2,
IEEE 802.3/802.2, HDLC, Frame Relay

1.3.3.7 Lop Physical

L&p vat 1y Physical ctia mo hinh OSI truyén tai ludng bit, xung dién, tin
hi€u radio hodc anh sang thong qua mang & muc di€n hodc may moc. N6 am
chi dén cac chi tiét k¥ thuat cta phan cimg. Lép vat 1y dinh nghia cac dic
diém nhu dinh thoi va dién 4p. Lop nay ciing dinh nghia céc chi tiét k¥ thuat
phan cung duoc sir dung bdi cac adapter mang va boi cap mang (thira nhan
rang két ndi 1a két ndi day). Dé don gian héa, 16p vat 1y dinh nghia nhing gi

dé no c6 thé truyén phat va nhan dir liéu.

Vi du vé 16p vat Iy nhu Ethernet, FDDI, B8ZS, V.35, V.24, R145.

1.3.4 Qua trinh truyén dir liéu trong mé hinh OSI

The Seven Layers of OSI

Transmit Lser Receive
PR O}
6  Presentation Layer 6 A
5 Session Layer 5
4 Transport Layer 4
3 : ] 3

—— Physical Link ———
Hinh 0-5: Quy trinh truyén tin trong mé hinh OSI
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Theo so d6 ¢ trén thi mé hinh OSI gdém c6 7 ting va duoc danh s thir
tir tir dudi 1én tir 1 dén 7. Va c6 thé thay rang c6 2 trang thai d6 13 “Transmit
Data” va “Receive Data” . Tirc 2 trang thai ndy c6 nghia 13 truyén dit liéu va
nhan dir liéu. C6 thé hiéu & day 1a bén ngudi giri dit liéu, may tinh gui con
bén kia 1a bén ngudi nhan, may tinh nhan dir liéu. Va nhu da théy, bén phia

ngudi giri thi goi tin s& di tir ting 7 xudng tang 1 va nguoc lai.

Network

[3‘1 Data Link

1 Physical ' -

—= =

Hinh 0-6: Nhitng don vi truyén dir liéu gitta cac ting
1.4 TCP/IP va mang Internet
Mic di m6 hinh tham chiéu OSI duoc chép nhan rong rai nhung chuén
veé k¥ thuat mang tinh lich st cua Internet lai 1a TCP/IP. M6 hinh tham chiéu
TCP/IP va bo giao thitc TCP/IP tao nén kha ning truyén tai dit liéu giita hai
may tinh bat ky trén thé giéi. Néu OSI ¢6 7 16p riéng biét thi TCP/IP ¢6 bdn
16p: 16p ung dung, 16p van chuyén, 16p Internet (lién két mang) va 16p truy

xuat mang.

1.4.1 Cac lop trong mo hinh TCP/IP
1.4.1.1 L6p tng dung (Application layer)

Lép ung dung ctia md hinh TCP/IP kiém soat cac giao thirc 16p cao,
cac chu dé vé trinh bay, biéu dién thong tin, md hoa va diéu khién hoi thoai.
Bo giao thirc TCP/IP t6 hop tat ca cac ung dung lién quan dén cac cha dé vao
trong mot 16p va dam bao sd liéu nay dugc dong goi thich hop trude khi
chuyén n6 dén 16p ké tiép. TCP/IP khong chi chira cac dic ta vé 16p Internet

va 16p van chuyén, nhu IP va TCP, ma con dic ta cho cac ung dung phd bién.
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TCP/IP ¢6 cac giao thirc dé hd tro truyén file, e-mail va remote login, thém

vao cac ing dung sau day:

File Transfer Protocol (FTP): FTP 1a mot dich vu c¢cé tao cau ndi
(connection-oriented) tin cdy, nd st dung TCP dé truyén cac tip tin
gilta cac hé thong c6 hd trg FTP. N6 hd trg truyén file nhi phan hai

chiéu va tai cac file ASCII.

Trivial File Transfer Protocol (TFTP): TFTP 1a mot dich vu khong tao
cau ndi (connectionless) dung UDP (User Datagram Protocol). TFTP
duoc dung trén router dé truyén céc file cdu hinh va cac Cisco IOS
image va dé truyén cac file gitra cac hé théng hd trg TFTP. N6 hitu
dung trong mot vai LAN bdi né hoat dong nhanh hon FTP trong mdt

moi truong 6n dinh.

Network File System (NFS): NFS 13 mot bd giao thitc hé théng file
phan tan dugc phat trién boi Sun Microsystems cho phép truy xuét file

dén cac thiét bi luu trir & xa nhu mot dia cirng qua mang.

Simple Mail Transfer Protocol (SMTP): SMTP quan 1y hoat dong
truyén e-mail qua mang may tinh. N6 khong hd tro truyén dang sb liéu

nao khac hon Ia plaintext.

Terminal emulation (Telnet): Telnet cung cip kha ning truy nhép tir xa
vao may tinh khac. N6 cho phép mdt user dang nhap vao mdt Internet
host va thuc thi cac 1énh. Mot Telnet client dugc xem nhu mot host cuc

bd. Mot Telnet server duoc xem nhu mot host & xa.

Simple Network Management Protocol (SNMP): SNMP 1a mét giao
thirc cung cip mot phuong phap dé giam sat va diéu khién cac thiét bi
mang va dé quan 1y cac ciu hinh, thu thap thong ké, hiéu suat va bao
mat.

Domain Name System (DNS): DNS 1a mot hé théng duoc dung trén
Internet dé thong dich tén ctia cic mién (domain) va cic node mang

duoc quang cdo cong khai sang cac dia chi IP.
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1.4.1.2 Lép van chuyén (Transport layer)

L&p van chuyén cung tng dich vu van chuyén tir host ngudn dén host
dich. Lép van chuyén thiét 1ap mot cau ndi logic gitta cac ddu cudi ciia mang,
giita host truyén va host nhan. Giao thirc van chuyén phan chia va tai thiét 1ap
dir liéu cta cac ung dung 16p trén thanh ludng dir liéu gidng nhau giira cac
dau cudi. Ludng dir liéu ctia 10p van chuyén cung cip cac dich vu truyén tai tir
dau cudi nay dén dau cudi kia ctia mang.

Internet thudng duoc biéu dién bang mot dam may (cloud). Lép nay
van chuyén glri cac goi tir ngudn dén dich xuyén qua may mang nay. Picu
khién end-to-end, dugc cung cip boi ctra s6 truot (sliding windows) va tinh
tin cdy trong cac sb tuan tu va su bao nhan, 1a nhiém vu then chdt cta 16p van
chuyén khi dung TCP. Lép van chuyén ciing dinh nghia két ndi end-to-end
giita cac tng dung cta host. Cac dich vu van chuyén bao gém tit ca cac dich
vu sau day:

TCP va UDP

- Phan doan dir liéu ung dung 16p trén.

_ Truyén cic segment tir mot thiét bi dau cudi nay dén thiét bi dau cubi
khéc.

Riéng TCP
_ Thiét 1ap cac hoat dong end-to-end.
_ Cira sb truot cung cip diéu khién ludng.
_ Chi s6 tuan tu va bao nhan cung cap do tin cay cho hoat dong.

1.4.1.3 Lép internet (Internet layer)

Muc dich ctia 16p Internet 1a chon 1iy mot dudng dan t6t nhat xuyén
qua mang cho cic géi di chuyén t6i dich. Giao thtrc chinh hoat dong tai 16p
nay la Internet Protocol (IP). Su xac dinh duong dan tét nhat va chuyén mach
g6i dién ra tai 16p nay.

Cac giao thirc sau day hoat dong tai 16p Internet cua mo hinh TCP/IP :
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_ 1P cung céap connectionless, dinh tuyén chuyén phat goi theo best-offort.
IP khong quan tdm dén ndi dung cua cac goi nhung tim kiém duong din
cho goi to1 dich.

_ ICMP (Internet Control Message Protocol) dem dén kha ning diéu
khién va chuyén thong diép.

_ ARP (Address Resolution Protocol) xac dinh dia chi 16p lién két sb liéu
(MAC address) khi d3 biét trude dia chi IP.

- RARP (Reverse Address Resolution Protocol) xac dinh cac dia chi IP
khi biét trudc dia chi MAC.

IP thuc hién cac hoat dong sau:
- Dinh nghia mét goi 1a mot lugce dd danh dija chi.
_ Trung chuyén sd liéu giita 16p Internet va 16p truy nhap mang.
_ Pinh tuyén chuyén cac goi dén host & xa.

Sau hét, dé 1am sang to thuat ngilr, [P do6i khi duoc dé cap dén nhu 1a
mot giao thie thiéu tin cdy. Diéu d6 khong co nghia 1a IP s& chuyén phét sb
liéu qua mang mot cach khong chinh xac. Goi IP 12 mdt giao thirc thiéu tin
cay chi don gian 1a IP khong thuc hién kiém tra 16i va stra 16i. chirc ning nay
duoc giao phd cho cac giao thirc 16p trén nhu 16p van chuyén va 16p tng

dung.

1.4.1.4 Lép truy cap mang (Network access layer)

Lép truy nhdp mang cling con dugc goi la 16p host-to-network. Lép
nay lién quan dén tat ca cac chu dé ma goi IP can dé thuc su tao ra mot lién
két vat 1y dén moi trudng truyén cia mang. N6 bao gdm cac chi tiét clia cong
nghé LAN va WAN va tit ca céc chi tiét duoc chtra trong 10p vat 1y va 16p
lién két s liéu ctia mo hinh OSI cac driver cho cac ung dung, cdc modem
card va cac thiét bi khac hoat dong tai 16p truy nhdp mang ndy. Lép truy nhap
mang dinh ra cic thi tuc dé giao tiép voi phan cing mang va truy nhap moi
truong truyén. Céac tiéu chudn giao thtc modem nhu SLIP (Serial Line
Internet Protocol) va PPP (Point-to-Point) cung cép truy xuat mang thong qua

mot kénh két ndi dung modem. Béi sy anh hudng qua lai kha rac roi ciia phan
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ciing, phin mém va dic ta moi trudng truyén, nén cé nhiéu giao thirc hoat
dong tai 16p nay. Piéu ndy c6 thé ddn dén sy réi rim cho nguoi dung. Hau hét
cac giao thirc dugc cong nhan hoat dong tai 16p van chuyén va 16p Internet
cua mo6 hinh TCP/IP.

Céc chirc ning cua 16p truy nhap mang bao gdm anh xa dia chi IP sang
dia chi vat ly va goi (encapsulation) cac goi IP thanh cac frame. Can cur vao
dang phan ciing va giao tiép mang, 16p truy nhap mang s& xac lap két ndi voi

duong truyén vat 1y ctia mang.

Mot vi du vé ciu hinh 16p truy nhap mang dé 1a set up mot hé théng
Windows dung mdt NIC cua nha san xuat tha ba. Tuy thudc vao phién ban
cua Windows, NIC s€ dugc phat hién mot cach ty dong boi hé diéu hanh va
sau d6 cac driver thich hop s€ duogc cai dat. Néu 1a phién ban h¢ diéu hanh cii
thi ngudi dung phai chi dinh driver cho card mang. Cac nha san xuit card
mang cung cap kém theo driver chira trong dia CD-ROM hay dia mém khi
dong goi san pham ban cho khach hang.

Phwong thirc hoat dong cia bg giao thirc TCP/IP
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user data
f i application
1 5
Appl
hefé}cr user data I
TCP
7y
TCP —
header application data
: : L 4
4—— TCPsegment —» -
y v
IP TCP —
header | header application data I
4— : Ethernet
IP datagram = ———— dhby
v f
Bthemet | 1P | TCP — T
header | header | header application data i
Ethernet

A 4

Ethernet frame

[e——— 4610 1500bytes ——|

Hinh 0-7: Qua4 trinh dong mé goi1 dir liéu trong TCP/IP

r 3

Ciing tuong ty nhu trong mo hinh OSI, khi truyén dit liéu, qua trinh
tién hanh tir tAng trén xudng tang dudi, qua mdi tang dir liéu dugc thém vao
thong tin diéu khién goi 14 Header. Khi nhan dit liéu thi qud trinh xdy ra
nguoc lai, dir liéu duoc truyén tur tﬁng dudi 1én va qua modi tﬁng thi phén
header tuong tng s& dugc lay di va khi dén tang trén cung thi dir liéu khong

con phan header nira.
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Application Layer TC UDP
stream message
Transport Layer o
segment packet
Internet Layer
datagram datagram
Network Access Layer o o
frame frame

Hinh 0-8: CAu truc dir liéu trong TCP/IP
Hinh trén cho ta thiy luoc d6 dit liu qua céac ting. Trong hinh ta thay

tai cac tang khac nhau dit liéu dugc mang nhing thuat ngir khac nhau:
~ Trong tang tng dung: dit liéu 1a cac ludng duoc goi 14 stream.

Trong ting giao van: don vi dit lieu ma TCP gui xudng goi 14 TCP
segment.

_ Trong ting mang, dir liéu ma IP gi xudng tang dudi goi 1a IP
Datagram

Trong tang lién két, dir liéu duoc truyén di goi 1a frame.

1.4.2 Giao thic IP

Muc dich ctia giao thirc IP 13 két ndi cac mang con thanh dang Internet

dé truyén dir liéu. Giao thirc IP cung cip bdn chirc ning:
_ Pon vi co s6 cho truyén dir liéu
- banh dia chi
- Chon duong
- Phén doan cac datagram

Muc dich dau tién cta IP 1 cung cp cac thuat toan truyén dit lidu giira
cac mang. N6 cung cap mdt dich vu phan phat khong két ndi cho cac giao
thirc ting cao hon. Nghia 13 n6 khong thiét 1ap phién (session) lam viéc giita

tram truyén va tram nhan. IP géi (encapsulate) dit liéu va phat nd véi mot su
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nd lyc nhét. IP khong bao cho ngudi nhin va nguoi giri vé tinh trang goi dit
liéu ma cb géng phat no, do d6 goi 1a dich vu nd luc nhat. Néu téng lién két
dir liéu bi 13i thi IP ciing khong thong bao ma ctr guri 1én ting trén. Do do, toi
tang TCP di liéu phai duoc phuc hdi 16i. N6i cach khac, tang TCP phai c6 co
ché timeout dbi vai viée truyén d6 va s& phai giri lai (resend) dit liéu.

Trude khi phat di liéu xudng ting dudi, IP thém vao cac thong tin diéu
khién dé bao cho tang 2 biét c6 thong bao can giri vao mang. Pon vi thong tin
IP truyén di goi la datagram, con khi truyén trén mang goi la goi. Cac goi
duoc truyén véi toe d6 cao trén mang.

Giao thtrc IP khong quan tim kiéu dir liéu trong goéi. Céc dit liéu phai
thém cac thong tin diéu khién goi 1a dau IP (IP header). Hinh dudi ddy chi ra

cach IP goi thong tin va mot dau goéi chuin ctia mot datagram IP.

o] 15
Vers | Hlen I Service type Total length
Idennficaton Flag Fragmenr offset
Time to live [ Protocol Header cheksum

Source IP address

Desonation IP address

IP options |  Padding
IP datagram data (Max 65535 bytes)

Destinaton Source Type IP data CRC
Address Address Field

Hinh 0-9: Ciu truc dit liéu trong TCP/IP

1.4.3 Dia chi IP

Ta di biét voi mang Ethernet va Token Ring c6 cc dia chi MAC. Véi
giao thirc TCP/IP cac host dugc dinh danh boi dia chi IP 32-bit. Bay dugc
xem nhu mot giao thic dia chi.

O day ching ta s& xem xét cdu trac cta dia chi IP nhu ddi v6i dia chi
[Pv4, mot dia chi IP dugc biéu dién béi cac sb thap phan va duoc chia thanh 4
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octer mdi octer phan cach nhau béi mot ddu cham. Mdi octer tuong tng voi 8
bit do vy con $6 thap phan 16n nhit ma mot octer nhan duoc 1a 255. Cu thé

mot dia chi IP ¢6 khuon dang nhu sau:

32 bit

A
v

¥ . Z s T

"

Hinh 0-10: Cau triic dia chi IP

Trongdo X, Y,Z, T nam trong mién 0..255.

Trong 32 bit dung dé danh dia chi IP nguoi ta st dung 32 bit dé chia
mot dia chi IP 1am 2 thanh phan mot thanh phan 1a dia chi mang (Network
ID)va phan con lai 1a dia chi thiét bi dugc két ndi vao mang (Host ID), trong
do 1,2 hay 3 octet co thé duoc st dung cho Network ID hodc Host ID.

Network ID Host ID

IP vai 32 bit

Hinh 0-11: Cau tric dia chi IP

Pé d& dang trong viéc quan 1y ngudn tai nguyén dia chi IP thi nguoi ta
d3 tién hanh phan dia chi IP thanh cac 16p khac nhau. Trén thyc té dia chi IP
duoc phan thanh 5 16p khac nhau do 1a A, B, C, D, E nhung chi c6 3 16p dau
tién dugc dwa vao st dung mot cach rong dii do d6 ¢ ddy ching ta chi tién
hanh nghién ctru 3 16p dau tién cua dia chi IP 1a A, B, C.

T6 chitc American Registry for Internet Numbers (viét tat 1a ARIN) da
tién hanh sip xép va phan b 3 16p dia chi dau tién, cac dia chi 16p A danh
cho cac To chirc chinh phu trén thé gidi, dia chi 16p B danh cho cac cong ty
trung binh va dia chi 16p C cho cac d6i twong khac.

CAu trac dia chi IP cta cac 16p nhu sau:
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Lap A

Lip B

Lap C

g bit g bit g bit g bit

Net ID Heost ID Host ID Host ID
Net ID Net ID» Host ID Host ID

Net ID MNet ID Net ID Host ID

Hinh 0-12: Céc 16p dia chi IP
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MO HINH MANG BA LOP

1.5 Mang campus

Lich str cia mang may tinh thuong xuyén dao dong, tir cac mang ban
dau duogc thiét ké dé cung cap truy cap dén tong dai, chia sé tai nguyén trén
may tinh 16n (mainframe), rdi dén kién trac mang phan tan nim 1990. Nhung
may tinh 16n van khong bi loai bo, né dugc dung cho mot vai nhiém vu xt 1y
b6 (batch processing) trong ngan hang va cac cong ty bao hiém. Cac mdy chu
NetWave hay NT van ké thira nhu 1a mot may chu file/print va sém chay hau
hét cac chuong trinh va tng dung khac. Mang dugc phat trién dé dat dén cong
nghé don gian nhét, ré nhit va c6 do tin cay nhat, dé thiét 1ap va duy tri két

ndi dén cac nguodn tai nguyén.

Cach day 20 ndm, ching ta da chung kién su ra doi cua mang LAN, su
phat trién cia mang WAN va Internet. Internet thay d6i cudc séng ching ta
hing ngay, véi sy gia ting sd luong cua cac dich vu giao dich truc tuyén, gido
duc, va giai tri, diéu nay thuc day con ngudi tim ra cic phuong phap moi dé

truyén thong v4i nhau.

Lién mang (internetworking) 13 sy truyén théng gitta mot hay nhiéu
mang, gdm c6 nhiéu may tinh két ndi lai véi nhau. Internetwork ngay cang
16n manh dé hd tro cho cac nhu cau truyén thong khac nhau ctia hé thong dau
cubi. Mot internetwork doi hoi nhiéu giao thirc va tinh ning dé cho phép su
mé rong dong thoi né duge diéu khién ma khong c6 su can thiép bang tay.

Céc internetwork 16n gom c6 3 thanh phan nhu sau:
- Mang Campus: gém 6 cac user két ndi cuc bd trong mot hay mot nhom
cac toa nha.
- Mang WAN: két ndi cac mang Campus lai voi nhau.
~ Két ndi tir xa: lién két cac nhanh phong 1am viéc va cac user don 1¢ toi
mang Campus hay Internet.
Thiét ké mot internetwork 1a mot cong viéc thur thach nang luc dbi voi

nguoi thiét ké. DE thiét ké mot internetwork c6 do tin cdy va c6 tinh mo rong,
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thi nguoi thiét ké phai hiéu rd vé ba thanh phin quan trong cua mot
internetwork c6 nhitng doi hoi thiét ké khac nhau. Mot internetwork gom c6
50 node dinh tuyén mat ludi c6 thé dem lai van dé phirc tap, din dén két qua
khong thé doan trudc duoc. Sy cb ging toi vu tinh ning hang ngan cac node

ctia internetwork tham chi dem lai van d& phirc tap nhiéu hon.

Trong cac nim 1990, mang Campus truyén théng bat ddu 1a mot mang
LAN va 16n dan cho dén khi can phan doan mang dé duy tri kha ning hoat
dong ctia mang. Trong tho1 dai mé rong nhanh chong, thoi gian dap ung 1a ly
do thir hai dé tao su chic chin cho céac chirc nang cia mang. Bén canh do,
phan 16n cac ung dung phai dugc luu trit va chuyén tiép nhu email, va c6 mot

diéu can thiét nira 13 chat lugng cac dich vu tuy chon.

Bang cach nhin lai cac cong nghé truyén thong, ta sé thay tai sao duy tri
hoat dong mang lai 1a mot thach thuec. Cac mang Campus dién hinh chay trén
10BaseT, 10Base2 (ThinNet) va két qua 1a mién dung do trong mang 1on
(chua n6i dén mién broadcast ciing 16n). Mic du c6 nhirng gidi han nay,
nhung Ethernet van duoc dung vi nd c6 tinh mé rong, tinh hiéu qua va khong
dat so voi cac tiy chon khac (nhu Token Ring). ARCnet dugc dung trong mot
vai mang, nhung Ethernet va ARCnet khong tuong thich vdi nhau nén mang
tré thanh hai thuc thé riéng biét. Ethernet trd thanh tht chinh, trong khi
ARChnet tré thanh thir yéu.

Mang Campus c6 thé d& dang mo rong thanh nhiéu building, va viéc six
dung bridge dé két ndi cac buiding ciing lam giam mién dung do, nhung mién
broadcast van 1on. Ngay cang c6 nhiéu user ndi vao hub lam cho mang hoat

dong vo cung cham.

1.6 Giédi thi€éu mo hinh mang ba 16p Cisco
Cisco dua ra md hinh thiét ké mang cho phép ngudi thiét ké tao mot
mang luan 1y bang cach dinh nghia va sir dung cac 16p cua thiét bj mang lai

tinh hiéu qua, tinh thong minh, tinh m& rong va quan 1y dé dang.
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Hierarchical Design Model

< Intemeat Internet i

Core Layer

Distribution Layer

Access Layer

Hinh 0-1 M6 hinh mang ba l6p
Mo hinh nay gdm c6 ba 16p: Access, Distribution, va Core. Mdi 16p ¢6

cac thudc tinh riéng dé cung cip ca chirc ning vat 1y 1an logic & mdi diém
thich hop trong mang Campus.
1.6.1 Lop truy cap (Access Layer)

Lop Access xuat hién ¢ ngudi dung dau cudi dugce két ndi vao mang.
L&p truy cap sir dung Access lists dé chong lai nhitng ké xAm nhdp bat hop
phap, trong 16p Access layer cling mang dén cac két ndi nhu WAN, Frame
Relay, ISDN hay Leased lines.

Céac thiét bj hoat dong tai 16p Access: 4000, 2600, 2500, 1700, 1600
series routers.
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Chisco 4000,

Hinh 0-2: Dong Switch Cisco 4000 series

Cac thiét bi trong 16p nay thuong duoc goi 1a cac switch truy cdp, va co

cac dac diém sau:

- Tao ra céac collision domain riéng bi€t nho dung cac switch chir khong
dung hub/bridge.

_ Lép truy cép phai chon cac bd chuyén mach c6 mat dd cong cao dong
thoi phai c6 gia thanh thap, két ndi dén cac may tram hodc két ndi toe
d6 Gigabit (1000Mbps) dén thiét bi chuyén mach & 16p phan phoi.

_ Trong mdt moi trudng 16p truy cdp thudng két hop véi cac thiét bi
chuyén mach LAN cung véi cac cong cung cap két ndi cho cac may

tram va may chu.

- Kich hoat tinh nang loc dia chi MAC: c6 thé mot chuong trinh chuyén
d6i dé cho phép chi c6 hé thong nhat dinh dé truy cip vao mang LAN
két noi.

_ Chia sé bang thong: cho phép két ndi cing mot mang dé xir 1y tat ca dix
li¢u.

Trong 16p truy cip né cung cap cong Fast Ethernet, Fast EtherChannel
and Gigabit Ethernet két ni dén 16p phan phdi dé dap ung két ndi, yéu cau va
lam giam kich thudc mién phat séng. Chung ta co thé trién khai nhiéu VLAN
va st dung Spanning Tree Protocol (STP) dé cung cap thay thé duong di
trong truong hop that bai. O 16p 2 st dung duong trunking dé két ndi giita
chuyén mach 16p truy cap va chuyén mach 16p phan phoi.
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1.6.2 Lép phan phdi (Distribution Layer)

Distribution Layer lam viéc ¢ gifta Core Layer va Access Layer, v6i vai
trd dap ung mot sd giao tiép gitip giam tai cho 16p Core Layer trong qua trinh
truyén thong tin trong mang. Lép nay cung cdp danh gidi cho viée st dung
access lists va cac tinh nang loc khac dé khi can thiét s& giri 1én core layer.

Tuy nhién 16p nay ciing 1a 16p dinh nghia c4c chinh sach cho mang.

L&p phan phdi thuc hién chitc ning dam bao giri dir liéu dén timg phan
doan mang, dam bdo an ninh an toan, phadn doan mang theo nhom cong vi¢c
chia mién Broadcast/multicast, dinh tuyén giita cac LAN a0, chuyén méi
truong truyén dan, dinh tuyén giita cic mién, tao bién gidi gilta cac mién
trong dinh tuyén tinh va dong, thuc hi¢n cac b loc goi tin (theo dia chi, theo
sb hiéu céng. ..) thuc hién céc co ché dam béo chat lugng dich vu QoS. Lép
phan phédi xur 1y dit liéu nhu 1a: dinh tuyén (routing), loc géi (filtering), truy
cap mang WAN...

Céc thiét bi hoat dong tai Distribution layer: 4500, 4000 and 3600
series routers.

Hinh 0-3: Dong Ethernet Routing Switch 4500 series
1.6.2.1 Pic diém 16p phan phoi
_ Lop phan phdi thuc hién xép hang va cung cip cac thao tac goi luu
lugng truy cap mang.
~ Lop phan phdi 14 noi thyc hién cac chinh sach (policies) cho mang. C6
mdt s6 diéu nén thyc hién khi thiét ké 16p phan phdi.
- Thuc hién céc access list, packet filtering va queueing tai 16p nay.

- Thuc hién bdo mat va cac chinh sach mang bao gém address translation
(nhu NAT, PAT) va firewall.

Doan Hoa Vinh CT1901M 36



Trién khai DHCP Server trén mé hinh mang 3 16p D6 4n tot nghiép

1.6.3

Redistribution (phdi hop 13n nhau) giita cac giao thic dinh tuyén, bao

gdm ca dinh tuyén tinh.

Néu mot hé théng mang bao gém hai hodc nhiéu routing protocol, nhu
Routing Information Protocol (RIP) va Interior Gateway Routing

Protocol (IGRP), toan bd cac dé trén lam viéc tai 16p phan phdi.
Pic tinh 16p phan phoi:
Multilayer switching dugc st dung véi 16p truy cap.

Multilayer switching thuc hién trong 16p phan phdi va mé rong vé 16p

~

161.
Dinh tuyén loc duoc cdu hinh trén giao dién di véi 16p truy cép.

Tong hop tuyén duong di duge ciu hinh trén giao dién d6i vai 16p truy
cap.

Vai tro 16p phén phéi:

L&p phan phdi kiém soat diéu khién viéc truy cép vao tai nguyén c6 sin
& 16p 16i nén phai sir dung bang théng mot cach hiéu qua nhat.

Cung cip két ndi du phong tir cac thiét bi truy cap, két ndi dy phong
cling cung cap co ché can bang tai gita cac thiét bi.

L&p phan phdi dai dién cho mét danh gi6i dinh tuyén giira 16p truy cap
va 16p 161 va 1a noi dinh tuyén va goi tin dugc thuc hién.

Lap 10i (Core Layer)

Lép Core cua mang Campus cung cap cac két ndi cua tat ca cac thiét bi

16p Distribution. Lép Core thudng xuét hién ¢ backbone ciia mang, va phai co

kha ning chuyén mach luu lugng mot cach hiéu qua. Cac thiét bi 16p Core

thudng dugc goi 1a cic backbone switch. Cac thiét bi hoat dong trong 16p
Core Layer bao gém cac dong: 12000, 7500,7200 and routers.
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Hinh 0-4: Dong 7000, 7200, 7500
Pic diém 16p 15i:

_ Thong lugng & 16p 2 hodc 16p 3 rét cao.

- Chi phi cao, chirc nang QoS.

- (6 kha nang duy phong va tinh co dan cao.

_ Tbc do chuyén mach cuc cao, do tré phai cuc bé.

_ Néu c6 chon cac giao thirc dinh tuyén thi phai chon loai giao thic nao
c6 thoi gian thiét 1ap (convergence) thap nhét, c6 bang dinh tuyén don
gian nhat.

_ Kiém tra Access-list, ma hoa dit liéu, thong luong ¢ 16p 2 hodc 16p 3 rat
Cao.

Vai tro lop 10i:

_ Lép 16i 1 xuwong séng ctia mang c6 tdc do xta 1y cao nén duoc thiét ké
dé chuyén cac goi tin mot cach nhanh chong va co thé tdi vu héa qua
trinh van chuyén thong tin lién lac trong mang.

_ L& 1a rt quan trong trong qua trinh két ndi, cac thiét bi 16p 18i s& cung
cap muc do cao vé do tin cdy va tinh sin sang.

- Ma hoa dir liéu

_ B0 dinh tuyén phan phdi nhan chuyén tiép cac goi tin hudng téi su
thich hop trong lop truy cap router

_ Goi tin 10p 3 chuyén tiép dén 16p truy cip cic may chu trong mang
LAN
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1.7 Thiét ké mé hinh mang ba 16p

Ta c6 thé thiét ké mot mang Campus trong kiéu logic, st dung phuong
phap modular. Trong phwong phap niy, mdi 16p ctia mé hinh mang phan cap
1a don vi chire ndng co ban (module). Cac module ndy duoc sap xép theo kich
c& thich hop va két ndi voi nhau, va nd cho phép tinh co din va md rong

trong tuong lai.
Ta c6 thé chia mang Campus thanh cac phan co ban sau:

_ Khéi chuyén mach (switch): 1 mot nhém céc switch thudc 10p Access

va 16p Distribution.
_ Khdi 15i (core): 1a backbone ciia mang Campus.

Céc khdi lién quan khac co thé ton tai mic du né khong gop phan vio
toan bd chirc nang cua mang Campus, nhung n6é dugc thiét ké tach biét va

thém vao thiét ké mang. Cac khdi nay gom co:

- Khoi Server Farm: gom mdt nhom cac server cung voi cac switch

Access va Distribution.

_ Khéi quan Iy (Management): gdbm mot nhom tai nguyén quan 1y mang

cung véi switch Access va Distribution.

_ Khéi Enterprise bién (Enterprise Edge): gdbm mot tip cac dich vu lién
quan dén viéc truy cdp mang & bén ngoai cung voi cac switch Access va
Distribution.

_ Khéi nha cung cap dich vu bién (Service Provider Edge): cac dich vu
mang & bén ngoai dugc st dung bdi mang Enterprise, dé 1a cac dich vu
v6i cac giao tiép khdi enterpride bién. Tap hop cac khéi trén duge goi la
md hinh mang tong hop Enterprise.
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Ex_ER || B8 B8 |7

Knbi Krdi
Server Farm 7 \ Management
- ‘ga ;g Kndi
. “\ w e — ¢ i W | Enterprise Fdge
X Nl
=T L= K#hoi Service
; - Provider Fdge

Hinh 0-5: Biéu dién mot modular thiét ké campus
Mdi building dugc giéi han trong mot khu vue va duoce két nbi dén
khéi Core.

1.7.1 Khéi Switch

Nhu ta d3 biét mang Campus dugc chia thanh 3 16p (10p Access,
Distribution, va Core), khdi Switch chua cac thiét bi chuyén mach tu 16p
Access va lop Distribution, sau do tat ca cac khdi switch duge két ndi vao

trong khdi Core dé cung cap két nbi end-to-end xuyén sudt mang Campus.

Khéi Switch chtra hdn hop céc chiic ning cia 16p 2 va 16p 3 vi nd chua
céc 16p Access va Distribution. Cac chuyén mach 16p 2 duoc dit trong phong
day cap dién (16p Access) dé két ndi nguoi dung dau cudi dén mang Campus.
Véi ti 16 mot ngudi dung dau cudi trén mot port ciia switch thi mdi user nhan

dugc bang thong riéng biét.
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Md&i switch cua 16p Access sé két ndi dén thiét bi trong 10p
Distribution. O day, chirc ning 16p 2 14 van chuyén dit liéu giita tit ca céac
switch truy cap dén diém két ndi trung tdm. Chirc ning 16p 3 ciing duoc cung
cap trong cach thirc dinh tuyén va cac dich vu mang khac (bao mat, QoS,...).

Vi vy, thiét bi ctia 16p Distribution 1a mot chuyén mach da 16p.

Lép Distribution cling bdo vé khdi Switch khéi cac 18i nao d6, vi du
nhu viéc broadcast s& khong duogc truyén dén cac khbi Switch khac va khbi
Core

Céac switch 10p Acces c6 thé hd tro VLAN bang cach gan cac port dé
danh s VLAN 15 rang. Vi vay, cac tram két ndi dén cac port duogc ciu hinh
cho cing mot VLAN c6 thé cung thudc mot mang con 16p 3. Tuy nhién, diéu
dang quan tdm 13 mét VLAN c6 thé hd tro nhiéu mang con.Vi switch ciu
hinh dya vao port cho VLAN (khéng phai 14 dia chi mang), nén bat cir tram
nao ndi vao mot port déu thudoc mién dia chi mang. Chirc nang cua VLAN
cling gidng nhu méi trudng truyén cia truyén thdng, va cho phép bat ky dia

chi mang két ndi dén.

Trong mé hinh thiét ké mang, ta khong nén kéo dai cac VLAN dén céc
switch Distribution & xa. Lop Distribution ludn la dudng bién cta cac VLAN,
mang con va broadcast. Mic du cac switch 16p 2 ¢6 thé kéo dai VLAN dén
cac switch khac ¢ xa, nhung né s& hoat dong khong tot. Luu luong VLAN

khong di qua khbi Core ctia mang.
Kich thuéc cua khoi Switch

Xem xét mot vai yéu td quyét dinh kich thuéc thich hop cho khdi
Switch. Pham vi cta cac switch trong khéi Switch ¢6 kich ¢& rat linh dong. O
16p Access, su lua chon switch thuong dua trén mat do port hoac sb user duoc
két ndi. Con & 16p Distribution phy thudc sb switch cua 16p Access. Cac nhan
t6 phai dugc xem xét la:

_ Kiéu lvu luong.

_ Téng dung lugng chuyén mach 16p 3 tai 16p Distribution.

- S0 nguoi dugc két ndi dén switch cua 1op Access.
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- Ranh gi6i dia ly cua mang con hodc VLAN.
~ Kich thuéc ctia mién Spanning Tree.

Viéc thiét ké mot khdi Switch chi dya vao sb ngudi dung hoac sb tram
chtra trong khdi thuong khong ding 1dm. Thong thudng khong qua 2000 user
dugc dit bén trong mot khdi Switch. Tuy nhién viée ude luong kich thude

ban dau ciing dem lai nhi€u lo1 ich vi vay ta phai dua vao céc yéu to sau:
- Loai luu luong va hoat dong cua nd.
- Kich thudc va s6 lugng ctia cdc nhdém lam viée (workgroup).

Dua vao tinh chat hoat dong cua mang, ma ta dinh kich thudc khoi
Switch qua 16n s& khong thé gilr duoc tai trén nd. Ngoai ra, sd lugng ngudi
dung va cac tng dung trén mang ciing ting theo thdi gian, do d6 viéc thay doi
kich thuéc khdi Switch 1a can thiét. Mat khac, ta cling dua vao 1u6ng luu
luong thuc té va kiéu luu luong xuat hién trong khdi Switch dé c6 thé uéc
lwong, md hinh hoa, hoic do ludng cic tham sd ndy bang cac tng dung va céac

cong cu phan tich mang.
Thong thudng, mot khdi switch qua 10n sé& xay ra céac sy kién sau:

_ Céc router (chuyén mach da 16p) ¢ 16p Distribution bi nghén c¢b chai.
Su tat nghén nay do luong luu lugng bén trong VLAN can CPU xir 1y
nhiéu hodc sb lan chuyén mach dugc yéu ciu bai chinh sach va chuc

nang bao mat (danh sach truy cap, hang doi...).

~ Luu lugng broadcast va multicast lam cham chuyén mach trong khoi
Switch do viéc tao ban sao va chuyén tiép qua nhiéu port. Diéu nay doi
hoi cac xtr Iy ban du trong chuyén mach da 16p, va nod s& trd nén qué
tai néu xuat hién mot lrong luu lugng dang ké. Cac switch & 16p Acces
c6 thé co nhiéu hon mot két ndi dy phong dén cac thiét bi cua 16p
Distribution dé cung cip mot mdi trudng chiu 16i néu lién két dau tién
bi hong. That vay, vi 16p Dictribution str dung cac thiét bi 16p 3, nén luu

luong c6 thé duoc cin bang tai trén ca két ndi du phong.

Thong thuong ta c¢6 thé cung cap hai switch trong khdi Distribution dé

du phong, vdi mdi switch 16p Acces két noi dén hai switch nay. Sau d6, moi
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switch 16p 3 c6 thé can bing tai trén két ndi dy phong dén 16p Core bang viéc

st dung giao thtrc dinh tuyén.

Lop

Access

Lop
Distribution

I I cdc kit ndi dén I I
iop Core

Hinh 0-6: Biéu dién khéi Switch
1.7.2 Khéi Core
Mot khéi core duoge yéu ciu dé két ndi hai hodc nhiéu hon cac khdi
switch trong mang Campus. Boi vi luu luong tir tit ca cac khdi Switch, cac
khéi Server Farm, va khoi Enterprise bién phai di qua khdi Core, nén khdi
Core phai c6 kha ning va tinh dan hdi chdp nhan dugc. Core 13 khai niém co

ban trong mang Campus, va né mang nhiéu luu luong hon céc khéi khac.

Khéi Core c6 thé sir dung bat cir cong nghé nao (Framrelay, cell, hodc
packet) dé truyén dit liéu trong mang Campus. Nhiéu mang Campus sir dung
Gigabit hodc 10 Gigabit Ethernet trong khéi core. Ta can phai xem lai chiéu
dai khoi Ethernet Core.

Nhu chung ta di biét, ca hai 16p Distribution va Core déu cung cap cac
chtic ning 16p 3. Cac mang con IP déu két nbi dén tit ca cac switch cia
Distribution va Core. Ta phai st dung it nhit hai mang con dé cung cép tinh
co din va can bang tai trong Core. Mic du ta c¢6 thé st dung VLAN nhung
VLAN ¢ 16p Distribution, thi dugc dinh tuyén bén trong Core.

Khéi Core gdm c6 mot switch da 10p, dé nhan hai lién két du phong tir
switch cua 16p Distribution. Do tinh quan trong cta khdi Core trong mang
Campus nén ta phai thuc thi hai hoac nhiéu switch giéng nhau trong Core dé
du phong.
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Cac lién két gitta cac 16p ciing duogc thiét ké dé mang it nhat mot lugng
tai tir 16p Distribution. Cac lien két giita cac switch ctia khdi Core trong cling
mdt mang con phai c6 du kich ¢& dé mang luu luong tong hop vao switch cua
Core. Ta coi nhu 1 tin dung lién két trung binh nhung né phai cho phép su
phat trién trong tuong lai. Mot Ethernet Core cho phép nang cap don gian va
co tinh leo thang, vi du nhu su phat trién tir Etherne -> Fast Ethernet -> Fast
EtherChannel ->Gigabit Ethernet -> Gigabit EtherChannel...Hai khéi Core co
ban dugc thiét ké la:

- Collapsed Core.
- Dual Core.
Collapsed core

Khéi Collapsed Core 1a sy phan 16p cta 16p Core, dugc che lap trong
16p Distribution. O day, cic chirc ning cua ca Distribution va Core déu dugc
cung cdp trong cung cac thiét bi switch. Piéu ndy thuong thiy trong mang

Campus nhé hon ma khong xac nhan su tach roi cua 16p Core.

Kubi Switck 1 K#bi Switch 2

VLAN VLAN

0 o o i

L - . L

Wm’ '4“1
HNin k‘\
iop 2 Lop
4 Distribution

=

Lidn kit
Core (lop 3)

Hinh 0-7: Biéu dién khdi Collapsed Core
Mac du chirc nang cua lop Distribution va Core dugc thuc hién trong
cung mot thiét bi, nhung diéu quan trong 1a nd van giit cac chirc ning ndy mot
cach riéng biét va duogc thiét ké dung cach. Khdi Collapsed Core phu thudc
khdi building, nhung né dugc két hop vao trong 16p Distribution cua khdi
Switch ddc lap.
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Trong khoi Collapsed Core, mdi switch 16p Access c6 mot lién két du
phong dén mdi switch cta 16p Distributon va Core. Tat ca cac mang con 1p 3
c6 trong 16p Access déu dugc gidi han tai cac port 16p 3 ciia switch trong 16p
Distribution, giéng nhu khdi Switch. Cac switch ctia 16p Distribution va Core

két ndi voi nhau bang mot hodc nhiéu lién két dé dy phong.

Két ndi giita cac switch cia 10p Distribution va Core str dung cac két
nbi 16p 3. Céac switch 16p 3 dinh tuyén luu lugng ngay lap tic dén téi cac
switch khac. Trong hinh 1.3c cha ¥ vi tri cia VLAN A va B 1a thudc cac
switch cua 16p Access. Cac VLAN bi gidi han ¢ dé vi 16p Distribution sur
dung switch 16p 3 nén s€ lam gidm mién broadcast, loai bé dugc kha nang lap

ctia cau ndi 16p 2 va cung cap su vuot 16i nhanh néu mot két ndi bi 16i.
Dual Core

Mot Dual Core két ndi hai hay nhiéu khdi Switch dé dy phong, nhung

khéi Core khong thé c6 tinh mé rong khi c6 nhiéu khdi Switch duoc thém

vao.
Khéi Switch 1 Khéi Switch 2
VLAN VAN
B B g
UL B L LLLE Ll L L UL 2a

Access

Loy
; j | Distribution
két nbi Ly \ /

lop 3

lidn kit
lop 2

két noi
lép 3

Hinh 0-8: Biéu dién khdi Dual Core
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Khoi Core nay xuat hién nhu 14 mot module doc 1ap va khong duogc

ghép vao trong bat ky khdi hodc 16p nao.

Trudc day, khdi Dual Core thuong duoc dung xay dung véi switch 16p
2 dé cung cap thong luong don gian nhat va hiéu qua nhat. Con chuyén mach
16p 3 dugc cung cap trong 16p Distribution. Hién nay, chuyén mach da 16p da
mang lai loi ich va cung cdp hoat ddng chuyén mach cao. Viéc xay dung Dual
Core voi chuyén mach da 16p duogc dé nghi va co thé thuc hién dugc. Dual
core sir dung hai switch giéng nhau dé du phong. Cac lién két du phong két
néi 16p Distribution cua khdi Switch dén timg switch cia Dual Core. Hai
switch cua khoi Core két ndi bai mot lién két. Trong Core 16p 2, cac switch
khong dugc két ndi dé tranh sy lip vong trong cau ndi. Mot Core 16p 3 sir
dung cho dinh tuyén hon 13 cau ndi, vi su lip vong cau ndi khong xay ra.
Trong Dual Core, mdi switch cua Distribution ¢é hai con dudng v0i chi
phi bang nhau, cho phép sir dung ddng thoi cung mot luc biang thong san co

ctia ca hai con dudng. Néu mot switch bi 151, thi giao thirc dinh tuyén s& dinh
tuyén lai luu luong, st dung con dudng khac qua switch du phong con lai.

Kich thwée ciia khoi Core trong mang Campus

Dual Core 13 khéi cac switch dy phong duoc lip ghép véi nhau, duoc
giéi han va biét 1ap boi cac thiét bi 16p 3. Cac giao thic dinh tuyén xac dinh
cac con duong va duy tri hoat dong ctia khéi Core. Poi voi bat ky mang nao,
ta cling phai chu y dén viéc thiét ké router va cac giao thuc dinh tuyén trong
mang. Boi vi cac giao thitrc dinh tuyén truyén ba cdp nhat thong lugng mang,
nén hinh trang mang phai chiu sy thay doi. Kich thuéc mang (sé luong router)
s€ anh huong dén hoat dong cua giao thic dinh tuyén vi su cap nhat dugc
thay doi.

DP6i véi mang Campus 16n, c¢6 thé c6 nhiéu khdi Switch két ndi dén
khdi Core. Néu ta xem mdi switch da 16p 1a mot router, thi ta nho lai réng,
mdi bo xir Iy dinh tuyén s& gitt cac thong tin truyén thong vai cac két ndi truc
tiép ngang cip v6i né. Thuc té, hau hét cac giao thirc dinh tuyén déu giéi han
s6 router ngang cip, ma két ndi truc tiép trén lién két point-to-point hodc két
nbi multicast. Trong mot mang v6i s6 luong khdi Switch 16n, thi sé két ndi

router kha lon. Ta khong nén dé€ cap qua nhiéu switch cia Distribution, bdi vi
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s6 luong thuc té cia cac két ndi ngang cap truc tiép thi kha nho, khong quan
tam dén kich thuéc mang Campus. Cac VLAN cua 16p Access s& gi6i han &
cac switch ctia 16p Distribution. Chi cac router ngang cip & bién 13 mot cip
switch Distribution, cung cip du phong cho mdi mang con VLAN cua 16p
Access. O bién cua 16p Distribution va Core, mdi switch cua Distribution chi
két ndi dén hai switch cua khdi Core trén giao tiép cta switch 16p 3. Vi vay,

chi thiét 1ap mot cdp router ngang cap.

Khi cac switch da 16p dugc st dung trong 16p Distribution va Core, thi
cac giao thirc dinh tuyén s& chay trén mdi cip lién két du phong gitra cac con
duong v&i chi phi bang nhau cta ca hai 16p. Luu luong dugc dinh tuyén qua

ca hai lién két dé chia sé tai va tin dung bang thong cta ca hai lién két nay.

Mot di€m cudi cung cua viéc thiét ké 1op Core la tinh co dan cua céc
switch trong khoi Core phai thoa man tai luu lwgng di vao. O mot mirc do nho
nhat, moi switch cua khoi core phai di€u khién dugc lién két di vao 16p

Distribution v&i cong suat 100%.

1.7.3 Céc khoi building khac

Cac tai nguyén khac trong mang Campus dugc dinh danh va dat vao
md hinh khéi building. Vi du nhu, mot Server Farm gdm nhiéu mdy chu chay
cac chuong trinh ung dung duoc truy cdp tir cac ngudi ding tir tit ca
Enterprise. Diéu can thiét 1a cic may chil ndy phai c¢6 tinh md rong dé mo
rong trong tuong lai, c6 kha nang truy cap cao, va cling dem lai loi ich tir viéc

di€u khién luu lugng va cac chinh sdch bao mat.

Pé c6 dugce nhitng diéu can thiét trén, ta c6 thé nhom cac tai nguyén
vao cac khoi building gidng nhu 1a mé hinh khéi switch. Cac khdi nay ciing
c6 switch cua 16p Distribution va c6 cac két ndi du phong ndi truc tiép vao
16p Core, no cling chira cac tai nguyén cia Enterprise.

Hau hét cac khéi building déu c6 trong mang Campus vira va 10n, ta da
quen voi khai niém dat chic ning Enterprise vao trong khéi Switch cua no,

cling nhu xay dung khéi nay.
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Khoi Server Farm

Bét ky mot may chi hay tng dung nao duoc truy cip boi hiu hét nguoi
dung cta Enterprise thuong thudc vé mot Server Farm. Toan bo Server Farm
nay dugc nhan dang nhu la khdi Switch cua chinh nd, va két ndi cac switch

ctia Distribution vao trong 16p Core v6i lién két du phong tde do cao.

Cac may chu riéng c6 cac két ndi mang don dén mdt trong cac switch
cua Distribution. Néu mdt may chu du phong duoc st dung, thi nd nén két noi
dén switch ludn phién cua Distribution. Pi€u nay duogc biét nhu la Dual-

homing cua cac may chu.

Vi du: cdc may chu cua Enterprise gém co email, cac dich vu intranet,
cac mg dung ERP (Enterprise Resource Planning), va hé thong may tinh 16n.
Chu v 12 mdi tai nguyén nodi bd déu duoc dit & bén trong mot firewall hay
vong bao mat.

Khoi quan 1y

Thong thudng, ciac mang Campus phai duoc kiém tra qua viée str dung
cac cong cu quan tri mang dé do ludng hoat dong mang va phat hién 18i. Ta
c6 thé nhom toan bd tng dung quan 1y mang vao trong mot khdi Switch quan
1y mang. Piéu nay trai nguoc voi khdi Server Farm, boi vi cac cong cu quan
tri mang khong phai 13 tai nguyén cua Enterprise dugc truy cdp boi hau hét
cac may chu. Hon nita, cac cong cu ndy s& di ra ngoai dé truy cip vao cac
thiét bi mang khéc, cic Gng dung ctia may chu va hoat dong ctia ngudi dung

trong tat ca cac khu vuc ctia mang Campus.

Khéi Switch quan 1y mang thuong cé 16p Distribution két noi vao cac
switch ctia khoi Core. Vi cac cong cu nday duogc dung dé phat hién 16i xay ra
tai thiét bi va cac két noi, nén loi ich ciia n6 rat quan trong. Cac két ndéi du

phong va switch dy phong déu dugc st dung.
Vi du: tai nguyén quan 1y mang trong khéi switch bao gdm:
_ Céc tng dung kiém tra mang.

_ Céc server dang nhap hé thong (syslog).
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_ Céc server xac thyc, cip quyén va cung cip tai khoan (AAA).
- Céc tng dung quan 1y chinh séach.
~ Quan trj hé thdng va cac dich vu diéu khién tir xa.
- Céc ung dung quan 1y, phat hién xdm nhap.
Khoi Enterprise bién

Hau hét cac mang Campus phai két n61 dén cac nha cung cap dich vu
dé truy cap dén tai nguyén bén ngoai, dugc goi 1a cac bi€n cuia Enterprise
hodc cua Campus. Cac tai nguyén nay co6 san trong toan by mang Campus va

duoc truy cap chi yéu nhu 13 khodi Switch két ndi dén khbi Core ctia mang.
Cac dich vu bién thuong dugc chia thanh:

- Truy cép internet: ho trg luu luong ra ngoai internet, cling nhu luu
lugng vao cac dich vu cong cdng, nhu email, va extranet web server.
Cac két no1 nay dugc cung cap bdi mdt hoac nhiéu nha cung cap dich

vu Internet (ISP). Cac thiét bi bao mat mang thuong dugc dat tai day.

_ Truy cép tir xa va VPN: hd tro céc truy cdp quay sd tir cac ngudi ding
bén ngoai qua mang PSTN (Public Switched Telephone Network). Néu
luu luong thoai duge hd trg trén mang Campus, thi gateway VoIP phai
két néi dén PSTN & day. Thém nita, cac thiét bi VPN két ndi vao

Internet ho trg két n61 duong ham bao mat dén cac vi tri tir xa.

- Thuong mai dién ti: hd trg web, tmg dung va co s& dit liéu ciing nhu
firewall va c4c thiét bi bao mat. Khoi switch két ndi dén mot hogc nhicu
ISP.
_ Truy cdp WAN: hd tro tat ca cac két néi WAN truyén thong dén céc vi
tri tr xa nhu FrameRelay, ATM, Leased-Line, ISDN...
Khéi nha cung cép dich vu bién
MJi nha cung cp dich vu két ndi dén mét mang Campus ciing phai c6
thiét ké mang phén cdp cua chinh ndé. Mot mang ctia nha cung cap dich vu dap
tmg cho mdt Enterprise ¢ bién nha cung cap, két ndi dén bién cia khoi
Enterprise.
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O day ta khéng quan tdim dén mang cua nha cung cap dich vu, ma chi
can bict 1a mang Campus c6 mdt khoi bién dé két ndi dén bi€n ciia mang nha

cung cap.
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THU'C NGHIEM MO PHONG MO HiNH
MANG BA LOP

1.8 Mo td mo hinh mang ba lép
Ap dung cac cong nghé etherchannel va stackable switch ta c6 mo hinh

nhu sau:

Figure 6 Redundant Network Nodes

&5
Access ;7@ = .sT.r_.’.if.' :

|- _lx Data Center
‘v WAN y/

lyInternety;

Hinh 0-1: M6 hinh vat Iy mang ba 16p

D6 1a moé hinh vat 1y. Sau khi duogc triru tuong hoa bdi cac cong nghé

etherchannel va stacking thi & muc logic mo6 hinh don gian hon nhu sau:
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Hiararchical
Swilch Mabwark

Hinh 0-2: M6 hinh logic mang ba 16p

Duya trén mo hinh logic d6 4n s& xay dung mo hinh mé phong trén phan
mém gia lap Cisco Packet Tracer
1.9 Phat bi¢u bai toan

Nha méy A la nha may hoat dong trong linh vuc san xuat. Do d6 nha
may c¢6 nhiéu thiét bj dau cudi, may cha ctng véi su doi hoi 16n hon vé bing
thong mang.

Ngoai su hd tro ctia hé théng thiét bi mang hién dai, ha tﬁng mang may
tinh 1a thanh phan khong thé thiéu trong cac t6 chic hay cac cong ty. Trong
diéu kién hién nay, cic cong ty, xi nghiép déu trién khai xay dung mang LAN
dé phuc vu cho viéc quan ly dir liéu nd1 bd co quan minh dugc thuan lgi, ddm
bao tinh an toan dir li€u ciling nhu tinh bao mat dir liéu. Mat khac mang LAN
con gitp cac nhin vién trong to chirc hay cong ty truy nhap dit liéu mot cach
thuan tién voi te do cao. Mot diém thuan 1gi nira la mang LAN con gitp cho
ngudi quan tri mang phan quyén st dung tai nguyén cho ting ddi tuong 1a
nguoi dung mot cac rd rang va thuan tién gitp cho nhiing nguoi cd trach

nhiém lanh dao cong ty dé dang quan 1y nhan vién va diéu hanh cong ty.

Yéu ciu c6 3 phong ban tham gia vao mang, nha may c6 1 phong
Server, 2 toa nha. Cac may tinh trong mang phai két ndi thong sudt dén nhau
va dén DHCP Server. Co thé thém, x6a va thay doi vi tri nguoi str dung mang
mdt cach linh hoat. Chén truy cap tir phong ban nay dén phong ban khac.

Mang ba 16p dép ung day du nhimng yéu cau trén, v6i nhidu vu diém

nhu vay khi xay dung va ap dung cho cac co quan to chirc, doanh nghiép, s&
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gillp nguoi quan tri mang ndi bo dé dang quan 1y 18i va khic phuc sy ¢b co
thé xay ra trong khi van hanh mang.
Vi yéu cau nhu vay do an sé& thiét ké mo hinh mang nhu sau:
~ MBbi phong ban duoc chia vao mét VLAN khac nhau giup tiét kiém
bang thong mang, ting tinh biao mat cho mang va cung cip co ché mém

déo trong viéc t6 chirc phan doan mang.

WAN1:172.17.0.0

WLAN2: 172,17.1.0
HR

Fs0 —]

PC-PT
PG

PCPT Server-PT P

PG DHCP Server
\LAN4 172.17.3.10 ; = WAN3: 172.17.2.0
ot Manufacturing opr =

172.17.3.0

Hinh 0-3: M6 hinh mang ba 16p ap dung DHCP Server
Trong d6 bao gdm:
- 1 Switch 3650-24 Ports sur dung lam Switch Core
- 3 Switch 3650-24 Ports sir dung lam Switch Distribution cho 3 khu vuc
- 3 Switch 2960 sur dung lam 16p Access
- 1 Server chay role DHCP

- Cdac may tinh tham gia mang
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Chia VLAN cho cac phong ban tham gia mang:

VLAN Phong ban Dia chi IP
10 IT 172.17.0.0
20 HR 172.17.1.0
30 ET 172.17.2.0
40 SR 172.17.3.0
99 ML 172.17.9.0

1.9.1 Giéi thiéu vé mé hinh
Trong so do nay s€ xac dinh 4 vung ri€ng bi¢t gém co: Core, Server,
Office, Manufacturing.
- Vung Core, Server: la vung chira Switch Core, cac Server
- Vung Office, Manufacturing: khu vuc van phong IT, ET, HR
1.9.2 Giai thich vé m6 hinh
Trong ving core: chira Switch Core két ndi dén cac Switch Distribution
bang dudng quang, diéu khién, quan 1y luu luong trén cac dudng.
Trong vung Server: vung nay chira DHCP Server cta nha may dung dé

cap phat, quan 1y dia chi IP

Vung Office va Manufacturing: cac toa van phong cia nha may trong

do ¢o6 cac thiét b1 dau cuoi, cac Switch Distribution va Access.
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1.10 CAu hinh thiét bj
Ciéu hinh Switch 16p Access

VLAN Hame Status Ports

1 default active Fal/11, FaO/12,
Fal/13, Fa(O/14

Fal/s15, FalO/1le,
Fald/17, Fal/lE

Fadys15, FaO/20,
Fald/21, FalOys22

Fal/s23, Falys24,
Fighys2
1a IT actiwve Fal/fl, Fal/f2,
Fald/3, Fal/4

Fal/s5, Fal/&,

Falys7, Fal/2
Fadys9, Fal/s1l0
20 HER actiwve
30 ET actiwve
40 5B actiwve
45 ML.S5 actiwve
Hinh 0-4: Cau hinh VLAN cho cac Switch

!

interface FastEthernetd/l
switchport access wlan 10
switchport mode access

!

interface FastEthernetd/2
switchport access wlan 10
switchport mode access

!

interface FastEthernetl/3
switchport access wlan 10
!

interface FastEthernet(/4
switchport access wlan 10
!

interface FastEthernet(/5
switchport access wlan 10
!

interface FastEthernetl/ /&
switchport access wlan 10
!

interface FastEthernet(/7

switchport access wlan 10
I

dnt ot oo i tEthoxoot 00D

L

Hinh 0-5: C4u hinh céc cong truy cap VLAN cho Switch Access

Cac cong trén mdi Switch s& duoc phan chia dé truy cap cac VLAN

theo nhu cau nguo1 quan tri
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T
interface FastEthernetl/Z3
!
interface FastEthernetl/ 24
!
interface GigabitEthernetl/1
switchport trunk native wlan %3
switchport trunk allowed wlan 10,95
switchport mode trunk
1
interface GFigabitEthernetd/2
1
interface Vlanl
no ip address
shutdown
!
interface Vliani3s
mac—address 0002_17%4 _ak0l
ip address 172.17.9.11 255_255.
1

%]
i
[13]
o]

ip default—-gateway 1l72.17.9.1
!

v

Hinh 0-6: C4u hinh cong Trunk va chi dja chi Default gateway cho Switch

Access

Cong trunk giup lién két cac Switch, chia sé lién két giira cac VLAN

Cau hinh Switch 16p Distribution

EHDIS_DFFICE}en
SWDIS CFFICE#show wlan

VLAN HName Status Borts
1 default actiwe Figl/os2,
Gigl/s0/3, Gigls0/4, Gigl/sO/s5

=igl/sOsE,
Gigl/s0/7, Figlys0/8, GiglsO/s%9

Figl/0/10,
Gigl/0/11, Gigl/0/12, Gigl/s0/513

Gigl/s0/14,
Gigl/s0/15, Figl/s0f1le, Gigls0s17

Figl/o/s1=,
Gigl/0/1%, Gigl /0720, Gigl/fos21

Gigl/0/22,
Figl/s0/23, Gigl/O0/Z4, Gigl/sLlrZ

Figl/sl/3,
Gigls1l/4
1a IT actiwve
20 HE actiwve
30 ET actiwve
40 SR actiwve
55 HL55 actiwve

Hinh 0-7: C4u hinh VLAN cho Switch Distribution
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!

interface GigabitEthernetl/0/1
switchport trunk native wvlan 59
switchport trunk allowed wlam 10,535
switchport trunk encapsulation dotlg
switchport mode trunk

!

interface GigabitEthernetl/0/2

!

interface GigabitEthernetl/0/3

!

interface GigabitEthernetl/0/4

!

interface GigabitEthernetl/0/5

!

interface GigabitEthernetl/0/&

!

interface GigabitEthernetl/0/7

!

interface GigabitEthernetl/0/8

!

interface GigabitEthernetl/0/%

!

interface GigabitEthernetl/0/10

1 W

Hinh 0-8: Cau hinh cong Trunk cho Switch Distribution

interface GigabitEthernetl/0/24 L]
!

interface GigabitEthernetl/1l/1
switchport trunk natiwve wvlan %35
switchport trunk allowed wlan 10,935
switchport trunk encapsulation dotlg
switchport mode trunk

!
interface GigabitEthernetl/1l/2

!
interface GigabitEthernetl/1/3

!
interface GFigabitEthernetl/1l/4

1

interface Vlanl

no ip address

shutdown

1

interface Vlan53

mac—address 0050_21lca.ed0l

ip address 172.17.9.10 255_255_.255.0
!

ip default—gateway 172.17.9.1

ip classless
1 V

Hinh 0-9: Cau hinh céng Trunk va Default gateway cho Switch Distribution
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Céu hinh Switch 16p Core

D6 4n tot nghiép

Eafer-E-da=r ==

SW_COREg#show wlan

1 default
Giglys0/2, Figlys0/3, GiglsO/s4

Cigl/s0/€, Gigl/0/7, Siglso/s

Gigl/0/10, Gigls0/1l1, Gigls0/12

Gigls0/14, Gigls0/1l5, Gigl/0/1€

Bigl/0/18, Bigl/0/1%, Sigl/s0/20

Gigl/s0/s22, Gigls0/23, Gigls0/24
10 DL1O

20 HE

20 ET

40 SR

35 HMLE5S

1002 fddi-default

Status

actiwve

actiwve
actiwve
actiwve
actiwve
actiwve
actiwve

Ports

CiglsosL,
Gigl/0/5,
Eiglso/3,
Eiglsos13,
Eigl/0s17,

Bigl/0/21,

Giglslsa

Hinh 0-10: CAu hinh VLAN cho Switch Core

interface igabitEthermetl/U/ZL3

1

interface FigabitEthernetl/0/24

!

interface GigabitEthermetl/1l/1
switchport trunk natiwve wvlan 59
switchport trunk allowed wlan 10,55
trunk encapsulation dotlg
mode trunk

switchport
switchport
!

interface GigabitEthernetl/l/2
switchport trunk natiwve wlan 53
switchport
switchport

switchport
I

trunk encapsulation dotlg
mode trunk

interface GigabitEthernetl/1/3
switchport trunk natiwve wvlan 59
switchport trunk allowed wlan 40,55
switchport trunk encapsulation dotlg

switchport mode trunk

!
interface GigabitEthermetl/1l/4
!

interface Vlanl

trunk allowed wvlan 20,30,5%5

Hinh 0-11: Cau hinh cac cong Trunk cho Switch Core
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! ot e e Ve Bt A
interface Vlanld
mac—address 0040 _bka72_e001

ip helper—-address 172_.17.32.10
ip access—group METTEST in

!

interface VlanZd

mac—address 00d40.kba72.e002

ip helper—-address 172_.17.3.10
ip access—group NETTEST in

I
interface Vlan3d

mac—address 0040 _ba72_e003

ip helper—-address 172_.17.3.10
ip access—group HNETTEST in

!
interface Vlan4d

mac—address 0040 _ba72_e004

ip access—group HNETTEST in
!

v

Hinh 0-12: C4u hinh IP, route Server, access group cho cac VLAN tai Switch
Core

Mbi VLAN s& c6 mot dia chi IP d& dang cho viéc quan 1y va két nbi.
Cac VLAN s¢€ duoc chi duong dén dia chi Server dé nhan DHCP. Ngoai ra
cac VLAN sir dung Access list dé quan 1y cac géi tin nhan/ gui
1.11 Két qua md hinh mang

Sau khi hoan thanh mé hinh mang, st dung 1€nh ping gitra cdc may tinh

cling nhu Server dé kiém tra két ndi trong mang.
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Pinging 172_.17.3.10 with 32

RAppro
Minimam

Minimum = Oms,

Hinh 0-13: Cac may tinh trong mang déu ping thong tdi Server

Céc thiét bj dau cudi di ping thong dén nhau va Server

Kiém tra cAc may tinh da nhin dwoc DHCP :

IF Configuration

(® DHCP () static \>

IP Address 172.17.0.12

Subnet Mask
Default Gateway P

DMS Serwver 172.17.2.10

Hinh 0-14: C4ac may tinh nhan thanh cong DHCP

Thay d6i vi tri ngwoi dung trong mang mét cach linh hoat:

F=0/4
Fa0/2
N Gol/1/1 Fa0/3
N Gotp/t  G8UL 54y
3650-24PS SW AaOFF: PC-PT VLAN 1:172.17.0.0
DIS OFF 55 T

Hinh 0-15: Laptop mudn d6i vi tri

Gia str ngudi dung Laptop0 mudn doi vi tri tir khu vuc Office xudng
khu vuc Manufacturing
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IP Configuration

(® pHcP () Static

IP Address 172.17.0.14
Subnet Mask 255.255.255.0
Default Gateway 172.17.0.1
DNS Server 172.17.2.10

Hinh 0-16: C4u hinh hién tai ctia Laptop0

VLAN 2: 172.17.1.0
X Fa0/2 pa0/1 Eat ' HR
% Gig1/0/2 — . #
3650-24PS P — Fa0
DIS_MANU PC1 »
Ly &
PCPT
PC6
FaO Fa0
: g poeemm— Y7
Laptop-PT — PCPT VLAN 3: 172.17.2.0
Laptop0 PC-PT PCO ET
PCS

Hinh 0-17: Laptop0 duoc chuyén xubéng khu vuc Manufacturing

IP Configuration

(®) pHcP O static

IF Address 172.17.0.14
Subnet Mask 255.255.255.0
Default Gateway 172.17.0.1
DNS Server 172.17.2.10

Hinh 0-18: C4u hinh khi chuyén xuéng khu virc Manufacturing ctia Laptop0
Nguoi dung s& khong phai quan tdm vé vi tri st dung ma vin nim dang

trong VLAN theo phong ban, giam tai chi phi cong tdc quan tri.
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KET LUAN
Db an nay da nghién ctru, tim hiéu x4y dung mo hinh mang ba 16p. PO
an thyc hién thanh cong mé hinh mang ba 16p dép Gmg dugc co ban yén cau
quan trj mang cta 1 hé thong bao gdbm:

- Chia cac VLAN theo phong ban.
- Thong mang gifra cac khu vuc.
- Pam béo tinh linh hoat cua mang.

Em da 4p dung cac kién thirc cua cac mén hoc nhu quan tri mang,
mang may tinh ... vao mo hinh va thuc té. D3 hoc hoi duoc thém nhiéu kinh
nghiém vé cach thirc to chuc, xay dung hé thong mang ciing nhu quy hoach
hé thong .Tuy nhién, do thdi gian va kha nang c6 han, nén em chua di siu tim
hiéu dugc thém nhitng van dé can thiét cia hé théng. Em da c6 ging nhung
mod hinh méi chi dung & mic d6 don gidn. Trong thoi gian téi em s€ phat

trién va nghién ctru sau hon vé€ h¢ thong mang va cac cong cu ho tro.
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