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LOI CAM ON
Em xin chan thanh cam on t4i tit ca thiy co trong khoa Coéng nghé
thong tin — truong Pai Hoc Dan Lap Hai Phong, chan thanh cam on cac thay
cb gido di giang day va truyén dat nhiing kién thirc bo ich cho chiing em sudt
thoi gian hoc tap tai truong, gitp ching em c6 thém nhiéu kién thirc va hiéu

0 hon cdc van d€ minh nghién ctru, @€ em c6 thé hoan thanh dé an nay.

Pic biét em xin chan thanh cam on thiy TS Ngo Truong Giang — khoa
Cong Ngh¢ Thong Tin — truong Pai Hoc Dan Lap Hai Phong. Trong thoi gian
1am tot nghiép vira qua, thay da danh nhiéu thoi gian quy bau va tim huyét dé
gitip d& em hoan thanh d6 an dung thoi han.

Dudi day 1a két qua ciia qua trinh tim hiéu va nghién cru ma em da dat
duoc trong thoi gian vira qua. Tuy co nhiéu cb grfmg hoc héi trau doi dé nang
cao kién thtrc song do thoi gian va kha ning van con nhiéu han ché nén d6 an
khong thé tranh khoi nhiing sai sé6t. Em rat mong duoc nhimg su gop ¥ quy
bau cua cac gido vién ciling nhu tit ca cac ban dé bai luan van cia em duoc

hoan thién hon.

Em xin chan thanh cam on!
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MO DAU
Trong linh vyc Cong Nghé Thong Tin néi riéng, yéu ciu quan trong
nhét cua ngudi hoc dé chinh 14 thuc hanh. C6 thuc hanh thi ngudi hoc méi cod
thé ty minh linh héi va hiéu biét sau sic voi 1y thuyét. Vi nganh mang may

tinh, nhu cau thuc hanh dugc dat 1én hang dau.

Tuy nhién, trong diéu kién con thiéu thdn vé trang bi nhu hién nay,
nguoi hoc dac biét 1a sinh vién it co diéu kién thuc hanh. Dic biét 1a vé6i cac
thiét bi dat tién nhu Router, Switch chuyén dung. Pong thoi viée thiét ké va
chay thir nghiém cac hé théng mang ciing khong kha thi. Do d6 céc cong cu

gia 1ap thiét bi mang va mang mdy tinh duoc ra doi.

Vi vay em chon dé tai “Trién khai giai phap gia lap thiét bi mang véi
Unetlab-EVE” v&i muc dich tim hiéu vé cac thiét bi mang va gia 1ap mang

may tinh don gian. Noi dung d6 an bao gom:
Chuong 1: Tong quan vé mang may tinh
Chuong 2: Thiét bi mang va cc cong cu mo phong gia 1ap

Chuong 3: Thiét ké va kiém thor md hinh mang v&i cong cu gia 1ap

Unetlab-EVE
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CHUONG 1: Toéng quan vé mang may tinh

1.1 Khai niém mang may tinh

Mang may tinh 1a mot tip hop cua hai hay nhiéu may tinh duoc ndi voi
nhau bang mot dudng chuyén vat Iy theo mot cau trac (Network Architecture)
nao dé, qua d6 cac may tinh trao d6i thong tin qua lai cho nhau.
1.2 Lich sir mang may tinh

May tinh ciia thap nién 1940 14 céc thiét bi co - dién tir 16n va rat dé
hong. Su phat minh ra transistor ban dan vao nim 1947 tao ra co hdi dé lam

ra chi€c may tinh nho va dang tin cady hon.

Nam 1950, cac may tinh 16n mainframe chay boi cac chuong trinh ghi
trén thé duc 15 (punched card) bat dau duoc dung trong cac hoc vién 16n. Piéu
nay tuy tao nhiéu thuan lgi v6i may tinh c6 kha nang dugc lap trinh nhung
cling co rat nhiéu kho khan trong vi€c tao ra cac chuong trinh dya trén thé duc
16 nay.

Vao cudithdp nién 1950, nguoi ta phat minh ra mach tich hop
(IC) chira nhiéu transistor trén mot mau ban dan nho, tao ra mot bude nhay
vot trong viéc ché tao céc may tinh manh hon, nhanh hon va nhé hon. Pén

nay, IC co thé chira hang tri¢u transistor trén mot mach.

Vao cudi thap nién 1960, dau thap nién 1970, cac may tinh nhd dugc
goi 1a minicomputer bat dau xuat hién.

Nam 1977, cong ty may tinh Apple Computer gidi thiéu may vi tinh
con dugc goi la may tinh ca nhan (personal computer - PC).

Nam 1981, IBM dua ra may tinh c4 nhan dau tién. Su thu nho ngiy
cang tinh vi hon ciia cac IC dwa dén viéc sir dung rong rai may tinh c4 nhan
tai nha va trong kinh doanh.

Vao giira thap nién 1980, ngudi sir dung dung cac may tinh doc 1ap bét

dau chia sé céac tap tin bang cach dung modem két ndi voi cac may tinh khéc.

Nguyén Ptrc Viét  CT1802 5
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Cach thtrc nay dugc goi 1a diém nbi diém, hay truyén theo kiéu quay s6. Khai
niém nay duoc mé rong bang cach ding cic mdy tinh 13 trung tAm truyén tin
trong mot két ndi quay sd. Cac may tinh nay dugc goi 1a san thong bao
(bulletin board). Cac ngudi dung két nbi dén san thong bao nay, dé lai d6 hay
léy di cac thong diép, cling nhu gui 1€n hay tai vé céc tap tin. Han ché cia hé
théng 13 c6 rat it hudng truyén tin, va chi voi nhitng ai biét vé& san thong bao
d6. Ngoai ra, cac may tinh tai san thong bao can mot modem cho mdi két ndi,

khi s6 luong két ndi tang 18n, hé thong khong thé dap tng duoc nhu cau.

Qua cac thap nién 1950, 1970, 1980 va 1990, Bo Quéc phong Hoa
Ky da phat trién cac mang dién rong WAN c6 do tin cay cao, nham phuc vu
cac myc dich quan su va khoa hoc. Cong nghé nay khac truyén tin diém ndi
diém. N6 cho phép nhiéu may tinh két néi lai v6i nhau bang cac duong dan
khac nhau. Ban than mang s& xac dinh dir liéu di chuyén tir may tinh nay
dén may tinh khac nhu thé nao. Thay vi chi c6 thé thong tin voi mot may
tinh tai mot thoi diém, nd co thé thong tin v6i nhiéu may tinh cung lac bang
cuing mot két ndi. Sau nay, WAN cta B6 Qubc phong Hoa Ky di tro
thanh Internet.
1.3 Lgiich va tac hai ciia mang may tinh

Loi ich ctia mang may tinh bao gom:

_ Nhiéu ngudi c6 thé dung chung moét phan mém tién ich.

_ Di liéu dugc quan 1y tip trung nén bao mat an toan, trao doi giira
nhiing nguo1 st dung thuan lgi, nhanh chong, backup dit li¢u tot hon.

- St dung chung cac thiét bi: may in, scanner, dia cung,.......

- Nguoi sir dung trao d6i thong tin voi nhau mot cach dé dang thong qua
dich vu thu dién tr (Email), dich vu Chat, dich vu truyén file (FTP),
dich vu Web, ........

Nguyén Ptrc Viét  CT1802 6
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- Xba bo rao can vé khoang cach dia 1y giira cac mdy tinh trong hé théng

mang muon chia sé va trao doi dit liéu cho nhau.

- An toan cho dir liéu va phan mém vi né quan ly quyén truy cdp cua céac
tai khoan nguoi dung.
Tac hai cia mang may tinh bao gom:

- Mang cang 16n thi nguy co lan truyén phan mém doc hai cang dé xay

ra.

- Lam dung h¢ théng mang dé thyc hién hanh vi pham phap: budn ban vii

khi, ltra dao, tin tic, khing bd,.....
_ Gi4o duc thanh thiéu nién tré nén khé khin hon.
~ Phan mém quang céo (Adware), thu rac (Spam Mail).

1.4 Phan loai mang
1.4.1 Phéan loai theo pham vi dia ly
Mang cuc bd LAN (Local Arena Network) 13 mang duoc lap dit trong

pham vi hep, khodng cach gitra cac nit mang nhé hon 10km. LAN thuong
duoc dung trong ndi by co quan, truong hoc,... Cac LAN co thé két ndi véi

nhau thanh WAN.

Mang d6 thi MAN (Metropolitian Arena Network) 13 mang duoc thiét
ké trén pham vi mot d6 thi hodc mdt trung tdm kinh té - x4 hoi co6 ban kinh
khoang 100km do lai.

Mang dién rong WAN (Wide Arena Network) 13 tip hop cua nhiéu
LAN va MAN, pham vi c¢6 thé vuot qua bién giéi qudc gia hay tham chi 13
chau luc.

Mang toan cau GAN (Global Arena Network) 1a mang duoc thiét lap
trén pham vi trai rong khap cac chau luc trén thé gi¢i. Thong thuong két nbi

thong qua mang vién thong hay vé tinh.

Nguyén Ptrc Viét  CT1802 7



Trién khai giai phap gia lap thiét bi mang v6i Unetlab-EVE D6 an t6t nghiép

1.4.2 Phén loai theo phuong phap chuyén mach (Truyén dir liéu)
1.4.2.1 Mang chuyén mach kénh (Circuit — Switched Network)

Khi ¢6 hai tram trao d6i thong tin v&i nhau thi giira ching s& duoc thiét
1ap mot kénh (Circuit) cd dinh va duy tri cho dén khi mot trong hai bén ngit

lién lac. Cac dit liéu chi duoc truyén theo con duong ¢b dinh (nhu hinh 1-1).

Datal Data2 Data3

Hinh 1-1 M6 hinh mang chuyén mach kénh.

Mang chuyén mach kénh c6 téc do truyén cao va an toan nhung hiéu
sut sir dung duong truyén thap vi co lac kénh bi bo khong do ca hai bén déu
hét thong tin can truyén trong khi cac tram khac khong duoc phép st dung
kénh truyén nay va phai ton thoi gian thiét 1ap con duong (kénh) ¢ dinh gitta

hai tram. Vi du dién hinh 13 mang dién thoai.

1.4.2.2 Mang chuyén mach ban tin (Message Switched network)

Thong tin can chuyén duge ciu tric theo mot dang dac bi¢t goi la ban
tin. Trén ban tin c6 ghi dia chi noi nhan, cac nit mang can cir vao dia chi noi
nhan chuyén ban tin t&i dich. Tuy thudc vao diéu kién vé mang. cac thong tin
khac nhau c6 thé giri di theo cac con duong khac nhau.
1.4.2.3 Mang chuyén mach géi

M&i thong bao duoc chia thanh nhicu phan nho hon goi 1a céc géi tin
(Packet) c6 khudn dang quy dinh trudc. Mdi goi tin ciing chita cac thong tin

diéu khién, trong d6 cod dia chi ngudn (nguoi gui) va dich (nguoi nhan) cua
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g61 tin. Cac goi tin vé mot thong bao nao do c¢o thé duoc guri di qua mang dé
dén dich bang nhi¢u con duong khac nhau. Can ctr vao so thr tu cac goi tin

duoc tai tao thanh thong tin ban dau.

Chuyén mach ban tin va chuyén mach goéi 13 gan gidng nhau. Piém
khéc biét 1a cac goi tin dugc gidi han kich thude tdi da sao cho cac nut mang
c¢6 thé xtr 1y toan bd thong tin trong bd nhd ma khong can phai luu trit tam
trén dia. Nén mang chuyén mach goi truyén cac goi tin qua mang nhanh hon

va hiéu qua hon mang chuyén mach ban tin.

1.4.3 Phan loai theo Topology

Topology cuia mang la ciu trac hinh hoc khong gian ma thuc chat 1a
cach bb tri phan tir ciia mang cling nhu cach ndi giira chung v6i nhau. Thong
thudng mang c6 3 dang cdu triic: Mang hinh sao (Star topology), Mang dang
vong (Ring topology) va mang dang tuyén (Linear Bus Topology). Ngoai ra
con c6 mang dang cdy, mang dang hinh sao-vong, mang hinh hdon hop.
1.4.3.1 Mang hinh sao (Star topology)

Mang hinh sao bao gém mot bo két ndi trung tim va cac nit, cac nut
nay la cac tram dau cubi, cac may tinh va cac thiét bi khac cua mang (nhu
hinh 1-2). B¢ két ndi trung tAm cua cac mang diéu phdi moi hoat dong trong

mang.

O

Hinh 1-2 Mang hinh sao.
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Mang dang sao cho phép ndi cac may tinh vao mot bd tap trung bang
cap, giai phap nay cho phép ndi truc tiép may tinh véi bo tap trung khong can
qua truc bus nén tranh duogc cic yéu td gy ngung tré mang. Mo hinh két ndi
dang sao nay da tré nén cuc phé bién. Vi viéce sir dung cac bd tap trung hoac
chuyén mach, cu tric sao c6 thé dugc mé rong béng cach to chirc nhiéu mirc
phan cip, do d6 d& dang trong viéc quan 1y va vAn hanh.
1.4.3.2 Mang dang vong (Ring topology)

Mang nay bd tri theo dang xoay vong ddy cap duoc thiét ké lam thanh
mot vong tron khép kin, tin hiéu chay theo mot vong nao dé (nhu hinh 1-3).
Cac nut truyén tin hiéu cho nhau mdi thoi diém chi dugc mot nit ma thdi. Di

li¢u truyén di phai c6 kém theo dia chi cu thé cia moi tram ti€p nhan.

® o

Hinh 1-3 Mang dang vong.

1.4.3.3 Mang dang Bus (Bus topology)

Thuc hién theo cach bd tri ngang hang, cac may tinh va cac thiét b
khac. Céac nit déu duoc ndi vé véi nhau trén mot truc day cap dé truyén tin
hiéu (nhu hinh 1-4). Tét ca cac nit déu sir dung chung dudng day cap chinh
nay. O hai dau day duogc bit boi mot thiét bi goi la Terminator. Cac tin hiéu va

dir liéu khi truyén déu mang theo dia chi noi dén.
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® o o
1
°o o

Hinh 1-4 Mang dang bus.
1.4.4 Phan loai theo chirc ning
1.4.4.1 Mang theo mo hinh Client Server
Mot hay nhiéu may tinh duoc thiét 14p dé cung cip cac dich vu nhu file
server, mail server, web server,... Cac may tinh duogc thiét 1ap dé cung cap
cac dich vu dugc goi 1a Server, con cac may tinh truy cdp va st dung dich vu

dugc goi 1a Client.

1.4.4.2 Mang ngang hang (Peer to Peer)

La mot mang may tinh trong d6 hoat dong mang chil yéu va kha nang
tinh toan va bing thong cta cic mdy tham gia khong tip trung va mot sd nho
cac may chu trung tdm nhu cac mang thong thuong. Mot mang ngang hang
duoc dinh nghia khong c6 may chu va may khach. Noi cach khac, tat ca cac
may déu binh déng va dugc goi 1a Peer, 1a mot nut mang dong vai tro déng

tho1 1a may chu va may khach doi véi cac may trong mang.

- Mang ngang hang thuan tay: Cac may tram c6 vai trd vira 1a may chu
vira 1a may khach. Khong c6 may chu trung tdm quan ly mang. Khong
c6 may dinh tuyén (B dinh tuyén) trung tim, cdc may tram co kha

nang tu dinh tuyén.

- Mang d6ng dang lai: C6 mot may chu trung tdm dung dé luu trir thong
tin cua cadc may tram va tra o1 cac truy cap thong tin nay. Cac may tram
c6 vai trd Iuu trir thong tin, tai nguyén dugc chia sé, cung cap cac thong

tin v€ chia sé tai nguyén cua né cho may chu.
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1.5 Mt s6 mo hinh chuin hoa
1.5.1 Mo hinh OSI (Open Systems Interconnection)

Mo hinh OSI 12 mot co s& danh cho viéc chuan hoa hé thdng truyén
thong, nd duoc nhién ciru va phat trién bai ISO. Viéc nghién ctru vé md hinh
OSI dugc bét dau vao ndm 1971 véi muc tiéu nhdm téi viée két ndi cac san
pham cua cac hing san xuét khac nhau va phdi hop cac hoat dong chuan hoa
trong cac linh vuc vién thong va hé théng thong tin. M6 hinh OSI dugc chia
ra lam 7 ting voi nhitmg chtc ning riéng biét cho timg tang (nhu hinh 1-5).

Hai tang ddng muc khi lién két voi nhau phai st dung mot giao thirc chung.
Application
Presentation
Session
Transport
Network
Data Link

Physical

Hinh 1-5 M6 hinh OSI.
Trong d6 m6 hinh OSI c6 hai loai giao thirc chinh dugc 4p dung: Giao
thre co lién két (Connection-Oriented) va giao thic khong lién két

(Connectionless)

_ Giao thirc c¢6 lién két: Trude khi truyén dit liéu hai ting dong mirc can
thiét 1ap mot lién két logic va cac goi tin duoc trao doi thong qua lién
két nay, viéc co lién két logic s& nang cao do an toan trong truyén dir

liu.
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- Giao thirc khong lién két: Trudc khi truyén dir liéu khong thiét 1ap lién
két logic va mdi goi tin duoc truyén doc 1ap voi cac gbi tin trude hodc

sau no.

Nhu vdy véi giao thirc ¢6 lién két, qua trinh truyén thong phai gdm 3

giai doan riéng biét:
Thiét Idp lién két (logic) -> Truyén dit lidu -> Hiy bé lién két (logic)

Pbi véi giao thic khong lién két thi chi ¢6 duy nhat mét giai doan
truyén dir liéu ma thoi.

Go1 tin cua giao thae: Goi tin (Packet) duogc hiéu nhu 14 mot don vi
thong tin ding trong viéc lién lac, chuyén giao dit lidu trong mang may tinh.
Nhiing thong diép (message) trao doi gitta cic may tinh trong mang, duoc
chia ra thanh cac goi tin & may ngudn. Va nhimng géi tin nay khi dén dich s&
duogc két hop lai thanh thong di¢p ban dau. Mot goi tin ¢co thé chtra dung céc

yéu cau phuc vu, cac thong tin di€u khién va dir ligu.

Trén quan diém mo6 hinh mang phan ting, mdi tang chi thuc hién mot
chtic ning 13 nhan dir liéu tir tAng bén trén dé chuyén xudng tang bén dudi va
nguoc lai. Chirc niang nay thyc chat 1a phan gin thém va g& bo phan dau
(header) d6i v6i cac goi tin trudc khi chuyén né di. No6i cach khac, timg goi
tin bao gom: phan ddu (header) + phan dir liéu. Khi di dén mot tang méi s&
dong thém mot phan dau khac va duoc xem nhu 13 goi tin ciia tang mdi. Cong
viéc tiép dién cho dén khi goi tin dugc truyén dén day mang dé dén bén nhén.

CHU Y: Trong mé hinh OSI phan kiém 15i ctiia géi tin tang lién két dir
liéu dit & cudi goi tin.

1.5.2 Mo hinh SNA(System Network Architecture)

Thang 9/1973, IBM gi6i thiéu kién trac mang may tinh SNA. Pén nim
1977 da c6 300 may tram SNA dugc cai dat. Cubi nam 1978, s6 luong da
tang 1én 1250, roi ctr thé cho dén nay di c6 20.000 tram SNA dang dugc hoat
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dong. Qua con sd nay chung ta c6 thé hinh dung duge mirc do quan trong va

tAm anh hudng ciia SNA trén toan thé gidi.

Can luu y rang SNA khong 12 mét chuan quédc té chinh thirc nhu OSI
nhung do vai tro to 16n cua hang IBM trén CNTT nén SNA tré thanh mdt loat
chuén thuc té va kha phé bién. SNA 12 mot dic ta gé)m rat nhiéu tai liéu mé ta
kién truc ciia mang xir Iy dir liéu phan tan. N6 dinh nghia cac quy tic va céac
giao thirc cho sy tuong tac gitra cdc thanh phan (may tinh, tram cudi, phan
mém) trong mang.

1.6 Cac tang chirc ning chi yéu ciia mé hinh OSI

Tang 1: Vit Iy (Physical)

Tang vat 1y (Physical layer) 1a ting dudi cung ciia md hinh OSI. N6 mé
ta cac dac trung vat 1y cua mang: Cac loai cap dugc dung dé ndi cac thiét bi,
cac loai dau ndi dugc dung, cac day céap co thé dai bao nhiéu,....

Khac vdi cac tang khac, tang vat 1y 13 khong c6 gbi tin riéng va do vay
khong c6 phan dau (header) chira théng tin diéu khién, dit liéu dugc truyén di
theo dong bit. Mot giao thirc tang vat 1y ton tai gitta cic tang vat Iy dé quy
dinh vé phuong thtc truyén (dong bo, phi déng bo), toe do truyen...

Cac giao thic duoc xay dung cho ting vét 1y duoc phan chia thanh
phan chia thanh hai loai giao thirc st dung phuong thirc truyén thong di bo

(asynchronous) va phuong thirc truyén thong dong bd (synchronous).

- Phuong thtrc truyén di bo: khong c6 mot tin hi€u quy dinh cho su déng
bo gilta cac bit gilta may g1 va may nhan, trong qua trinh gui tin hiéu
may guri s dung cac bit dic biét START va STOP duoc dung dé tach
cac xau bit biéu dién cac ky tu trong dong dit liéu can truyén di. N6 cho
phép mét ky tu duoc truyén di bat ky lic ndo ma khong cin quan tim

dén céc tin hi¢u dong bd trudc do.
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_ Phuong thire truyén dong bd: st dung phuong thirc truyén can c6 dong
bd gilta may gui va may nhan, n6 chén cac ky tu dac bi¢t nhu SYN
(Synchronization), EOT (End Of Transmission) hay don gian hon, mdt

ai “co ” (flag) gitra cac dit liéu ciia may giri dé bao hiéu cho may nhan

biét dugc dir liéu dang dén hodc da dén.
Tang 2: Lién két dit liéu (Data link)

Tang lién két dir liéu (data link layer) 14 ting ma & d6 y nghia duoc gan
cho cac bit dugc truyén trén mang. Tang lién két dir liéu phai quy dinh duoc
cac dang thirc, kich thuéc, dia chi may giri va nhan ctia mdi goi tin dugc giri
di. N6 phai xac dinh co ché truy nhap thong tin trén mang va phuong tién guri

moi gbi tin sao cho n6 dugce dua dén cho nguoi nhan da dinh.

_ Tang lién két dir liéu co6 hai phuong thure lién két dua trén cach két nbi
cac may tinh, d6 1a phuong thic “mét diém — mot diém” va phuong
thic “moét diém — nhidu diém”. V&i phuong thic “mot diém — mot
diém” cac duong truyén riéng biét dugc thiét 1ap dé ndi cac cip mdy
tinh lai véi nhau. Phuong thirc “mot diém — nhiéu diém ” tit ca cic may

phan chia chung mot dudng truyén vat 1y.

Hinh 1-6 Mét diém — Mot diém.

Hinh 1-7 Nhiéu diém — Nhiéu diém.

Nguyén Ptrc Viét  CT1802 15



Trién khai giai phap gia lap thiét bi mang v6i Unetlab-EVE D6 an t6t nghiép

_ Tang lién két dir liéu ciing cung cp cach phat hién va sira 16i co ban dé
dam bao cho dit liéu nhan duoc giéng hoan toan voi dir lidu gui di. Néu
mot goi tin co 16i khong sira duoc, tang lién két dir lidu phai chi ra duoc
cach thong bao cho noi giri biét goi tin d6 ¢ 161 dé né g lai.

~ Céc giao thtrc tang lién két dit liéu chia 1am 2 loai chinh 13 cac giao thirc
hudng ky tu va cac giao thuc hudng bit. Cac giao thirc hudéng ky tu
dugc xay dung dua trén cac ky tu dic biét cua mot bd ma chuan nao do
(nhu ASCII hay EBCDIC), trong khi d6 cac giao thirc hudng bit lai
dung cac cdu tric nhi phan (x4u bit) dé xay dung cac phan tir cta giao
thirc (don vi dit liéu, cac thu tuc...) va khi nhan, dir li¢u sé& duoc tiép

nhén 1an luot tirng bit mot.
Tang 3: Mang (Network)

Tang mang (network layer) nham dén viéc két ndi cac mang voi nhau
bang cach tim duong (routing) cho cic géi tin tir mot mang ndy dén mot mang
khac. N6 xac dinh viéc chuyén huéng, vach dudng cac goi tin trong mang,
cac goi ndy c6 thé phai di qua nhiéu ching trude khi dén duogc dich cudi cung.
N6 ludn tim cic tuyén truyén thong khong tic nghén dé dua cac goi tin dén

dich.

Tang mang cung cap cac phuong tién dé truyén cac gbi tin qua mang,
tham chi qua mdt mang cia mang (network of network). Béi vay nod can phai
dap tng v4i nhiéu kiéu mang va nhiéu kiéu dich vu cung cap bdi cic mang
khac nhau. hai chitc niang chu yéu cta tang mang la chon duong (routing) va
chuyén tiép (relaying). Tang mang 1a quan trong nhat khi lién két hai loai
mang khac nhau nhu mang Ethernet vo1 mang Token Ring khi dé phai dung
mot bo tim dudng (quy dinh boi ting mang) dé chuyén cac goi tin tir mang

nay sang mang khéc va ngugc lai.
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Viéc chon duong la su lwa chon mdt con dudng dé truyén mot don vi
dir liéu (mot gbi tin chang han) tir tram ngudn téi tram dich cua né. Mot ky

thuat chon duong phai thuc hién hai chirc nang chinh sau day:

Quyét dinh chon dudng t6i wu dua trén cac thong tin da co vé mang tai

thoi diém d6 thong qua nhiing tiéu chuan ti vu nhat dinh.

Cap nhat cac thong tin vé mang, tirc 1 thong tin dung cho viéc chon
duodng, trén mang luoén co6 sy thay doi thuong xuyén nén viéc cap nhat 1a viéc

can thiét.

Hién nay khi nhu cdu truyén thong da phuong tién (tich hop dir liéu van
ban, d0 hoa, hinh anh, 4m thanh) ngay cang phat trién doi héi cac cong nghé
truyén dan tdc do cao nén viéc phat trién cac hé théng chon duong tdc do cao

dang rat duoc quan tam.
Tang 4: Vin chuyén (Transport)

Tang van chuyén (transport layer) 13 ting co s& ma & d6 mdt may tinh
ciia mang chia sé thong tin v6i mot may khéac. Tang van chuyén ddéng nhat
mdi tram bang mét dja chi duy nhat va quan 1y su két néi giita cac tram. Tang
van chuyén ciing chia cac goi tin 16n thanh cac géi tin nho hon trude khi g
di. Thong thuong tang van chuyén danh sd cac goi tin va dam bao ching

chuyén theo dung thu tu.

Tang van chuyén cung cap céc chirc nang can thiét gilra tang mang va
cac tang trén. nod la tang cao nhat c6 lién quan dén cac giao thic trao doi div
ligu gitra cac hé thong md. NO cung cac tang dudi cung cap cho nguoi st

dung céac phuc vu van chuyén.

Tang van chuyén la tdng cuodi cung chiu trach nhiém vé muc do an toan
trong truyén dir li¢u nén giao thirc tang van chuyén phu thudc rat nhiéu vao
ban chat cua tang mang. Nguoi ta chia giao thirc tang mang thanh céac loai

Sau:
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- Mangloai A: Co ty suét 11 va su cd c¢6 bao hiéu chép nhan duoc (tuc la
chét lwong chip nhan duogc). Cac gbi tin duoc gia thiét 13 khong bi mat.
Tang van chuyén khong can cung cip cac dich vu phuc hoi hodc sap

xép tht tu lai.

- Mang loai B: C6 ty suat 15i chap nhan dwoc nhung ty suét su cb co bio
hi¢u lai khong chép nhan duoc. Tﬁng giao van phai c6 kha nang phuc

hoi lai khi xay ra sy co.

_ Mang loai C: C6 ty suat 16i khong chap nhan duogc (khong tin cy) hay
1a giao thtrc khong lién két. Tang giao van phai c6 kha nang phuc hoi lai

khi xay ra 16i va siap xép lai thir ty cac goi tin.

Vi du pho bién nhat ctia ting van chuyén 1a TCP (Transmission Control

Protocol) va UDP (User Datagram Protocol).
Tang 5: Giao dich (Session)

Tang giao dich (session layer) thiét 1ap “cac giao dich” gifta cic tram
trén mang, nd dat tén nhat quan cho moi thanh ph?ln mudn ddi thoai véi nhau
va 1ap anh xa gifra cac tén véi dia chi cua chung. M6t giao dich phai dugc
thiét 1ap trudce khi dit liéu duoc truyén trén mang, téng giao dich dam bao cho

céc giao dich dugc thiét 1ap va duy tri theo dung qui dinh.
Tang giao dich con cung cip cho ngudi sir dung cac chuc ning can
thiét dé quan tri cac giao dinh img dung cua ho, cu thé 1a:

- Piéu phdi viéc trao doi dir lidu giita cac ing dung bang cach thiét 1ap va
gidl phong (mdt cach logic) cac phién (hay con goi la cac hoi thoai —
dialogues)

_ Cung cép cac diém dong bo dé kiém soat viéc trao ddi dir liéu.

- Ap dat cac qui tac cho céac tuong tac gitra cac ung dung cia nguodi st

dung.
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_ Cung cap co ché “lay luot” (nim quyén) trong qua trinh trao d6i dit
liu.

Trong trudng hop mang 13 hai chiéu luan phién thi ndy sinh van dé: hai
nguoi sir dung luan phién phai “lay lugt” dé truyén dit liéu. Tang giao dich
duy tri tuong tac ludn phién bang cach bio cho mdi ngudi st dung khi dén
luwot ho duoc truyén dit liéu. Van dé déng bod hoéa trong tﬁng giao dich cling
duge thue hién nhu co ché kiém tra/phuc héi, dich vu nay cho phép nguoi su
dung xac dinh cac diém ddng bo hoa trong dong dir liéu dang chuyén van va

khi can thiét c¢6 thé khoi phuc vi¢c hoi thoai bat dau tir mot trong cac diém do

O mét thoi diém chi co mot nguoi su dung do quyén dac biét duoc goi
cac dich vu nhat dinh cia ting giao dich, viéc phan bd cic quyén nay thong
qua trao d6i thé bai (token). Vi du: Ai c6 dugc token s& c6 quyén truyén dir
li¢u, va khi nguoi gitr token trao token cho nguoi khéc thi cling c6 nghia trao
quyén truyén di lidu cho nguoi do.

Tang giao dich c6 cac ham co ban sau:

_ Give Token cho phép ngudi st dung chuyén mot token cho mot
ngudi st dung khac ctia mot lién két giao dich.

- Please Token cho phép mot ngudi st dung chua c6 token ¢6 thé yéu cau
token do.

~ Give Control dung dé chuyén tit ca cic token tir mot ngudi sir dung
sang mOt nguoi st dung khac.

Tang 6: Trinh dién (Presentation)

Trong giao tiép gitta cac tmg dung thong qua mang v&i cting mot dit
lidu c6 thé c6 nhiéu cach biéu dién khac nhau. Thong thuong dang biéu dién
dung boi tmg dung ngudn va dang biéu dién dung boi tng dung dich co thé
khac nhau do cac img dung dugc chay trén cac hé thong hoan toan khac nhau

(nhu hé may Intel va hé may Motorola). Tang trinh dién (Presentation layer)
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phai chiu trach nhiém chuyén doi dir lidu giri di trén mang tir mot loai biéu

dién nay sang mot loai khac.

Tﬁng trinh dién ciing co thé duoc dung ki thuat ma hoa dé x40 tron cac
dir liéu trude khi duoc truyén di va giai ma ¢ dau dén dé bao mat.

Tang 7: Ung dung (Application)

Tang tng dung (Application layer) 1 ting cao nhat cia mo hinh OSI,
n6 xac dinh giao dién gitta ngudi sir dung va moi truong OSI va giai quyét
cac k¥ thuat ma cac chuong trinh Gmg dung ding dé giao tiép voi mang.

bé cung cép phuong tién truy nhdp moi truong OSI cho céc tién trinh
tmg dung, Ngudi ta thiét 1ap cac thuc thé ung dung (AE), cac thuc thé ung
dung s& goi dén cac phan tir dich vu tmg dung (Application Service Element —
viét tat 1a ASE) caa chung. Mdi thuc thé ing dung c6 thé gdm mot hodc nhiéu
cac phan tir dich vu ung dung. Céac phan tir dich vu tng dung duoc phdi hop
trong moi truong cua thyc thé tmg dung thong qua cac lién két (association)
goi 1a d6i tuong lién két don (Single Association Object — viét tat 13 SAO).
SAO diéu khién viéc truyén thong trong subt vong doi cua lién két d6 cho

phép tudn tu hoa céc su kién dén tir cac ASE thanh td cta no.

Thiét bi
X Miéu ta Cic giao thirc Don vi hoat
Tang Y gitr licu dong
pho bién - -
giao thuc | trong
tang
Un HTTP,FTP,DNS, Data,
8 Giao dién nguoi dung
dung s Message
Video
Trinh | Pai dién dir liéu, ma hoa Audio Data,
)
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Thiét lap, theo doi va SQL
Giao £ _ . Data,
) cham dut cac phién két RPC
dich .. Message
hot NETBIOS
Dong diéu khién
(Buffering Windowing,
Congestion Avoidance
Vin . °) TCP
4 2 gilip ngan ngua sy mat Segment
chuyén UDP
mat cua cac phan doan
trén mang va sy can thiét
phai truyén lai
Xéc dinh dudng dan IP
PX Packet/ .
Man Pia chi logi 5 outer
g 1a chi logic (nguon, Datagram
dich) AppleTalk
Dia chi vat 1y bao gé)m 2
Lién 16p: Lop trén (Logical LAN Switch
két dir | Link Control)(LLC), 16p Frame
ié WAN Brigde
ligu dudi (Media Access g
Control)(MAC)
M3 héa va truyén cac bit
a hda va truyén cac bi Hub
Vatly | dirliéu (tin hiéu dién, Ethernet Bit (0,1)
. L g R r
tin hi¢u vo tuyén dién) epeate
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CHUONG 2: Thiét bi mang va cac cong cu mé phéng va gia lap

2.1 Cac loai cap truyén mang
2.1.1 Cap xoin ddi

La loai cap gom nhiéu cip day dan dong dugc xodn vao nhau nham lam
giam nhiéu dién tir gdy ra bodi moi trudng xung quanh va giita chiing v&i nhau.
C6 hai loai cap xodn 13 cap co boc chdng nhiu (STP — Shield Twisted Pair)

va cap khong boc chéng nhidu (UTP — Unshield Twisted Pair).

Hinh 2-1 Cap xoin cip.

Cap xodn d6i c6 boc chdng nhidu STP gdm nhiéu cip xodn duoc phu
bén ngoai mét 16p vo 1am bang day dong bén. Lép vo nay cé tic dung chong
nhiu dién tir (EMI) tir ngoai va chong phat xa nhiéu bén trong. Lép vo chéng
nhiéu nay dugc ndi dat dé thoat nhidu. Cap STP co dic diém:

_ Chi phi: Pat hon UTP nhung ré hon cap dong truc va cap quang.

~ Téc do: Toe do 1y thuyét 500Mbps, thuc té khoang 155Mbps véi dudng
chay 100m. Tdc d6 phd bién 16Mbps (Token ring).

- D6 suy hao: Cép cang dai thi tin hiéu cang yéu dan, ngin hon 100m.

Cép xoan doi khong c6 boc chong nhiéu UTP gdm nhiéu cdp cép xoan

nhu STP nhung khong c6 boc chong nhiéu (dé bi nhiéu khi dit gan cac thiét
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bi va cap khac). Do gia thanh ré nén nhanh chdng trd thanh loai cap mang cuc
bd duoc wa chudng nhit. Do dai tdi da cia mdi doan cap la 100m, thuong
duoc dung dé di day trong nha. Pau ndi dung dau RJ-45.
2.1.2 Cap dong truc

Cap ddng truc c6 hai dudng ddy dan va chang co ciing mot truc chung,
mot ddy dan trung tam (thuong 1a ddy dong climg) dudng day con lai tao thanh
duong dng bao quanh day dan trung tim (ddy dan nay co thé 1a day bén kim
loai vi n6 ¢6 chirc nang chong nhifu nén con goi 1a 16p boc kim). Gitra hai
day dan trén c6 mot 16p cach ly, va bén ngoai cung 1a 16p vo plastic dé bao vé

cap.

Lép vé nhwa PVC L&p dién méi

CAU TAO CAP BONG TRUC | ¢p Iw6i chéng nhidu L&i ddng

Hinh 2-2 Cap dong truc.

Céap dong tryc thuong dung lam dudng truyén cho tin hiéu vo tuyén.
Ung dung cua né bao gém céac dudng cip giita thiét bj thu va phat séng vo
tuyén va dng ten cua chung, cic két néi mang may tinh va lam cép truyén
hinh. M6t s6 vu diém ctia loai cap nay 1a tin hiéu sé truyén trén cap chi ton tai
bén trong 161 cap bén canh cac vat li€u kim loai ma khong so¢ that thoat nang
luong thudng xay ra voi cac loai cap cii hon. Tin hiéu trong cap dong truc
cling khong bi gy nhiéu tir cdc ngudn bén ngoai. Theo 1y thuyét cap dong

truc c6 do suy hao la 200m nhung thuc té chi 1a 50m.

2.1.3 Cap quang
Cap quang 1a mot loai cap vién théng 1am bang thuy tinh hodc nhua, sir

dung anh sang dé truyén tin hiéu. Loai cap nay c6 cau tao gdm day dan trung
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tam 13 soi thily tinh hodc plastic ¢4 dugc tinh ché nham cho phép truyén di téi
da cac tin hiéu anh sang, soi quang duoc trang mot 16p 16t nham phan chiéu

tot cac tin hiéu.

Hinh 2-3 Cap quang.

Mot 86 wu diém cia cap quang:
_ Puong kinh nhé hon cap dong.
~ Dung lugng tai cao hon vi soi cip quang méng hon cap ddng, nhiéu soi
cap quang co thé dugc bo vao voi dudng kinh da cho hon cap dong.
_ ft bi suy hao tin hiéu hon cap dong.
~ Tin hiéu 4nh sang tir s¢i cdp quang khong bi nhiéu v6i nhitng sgi khac
trong cung céap, didu nay 1am chat luong tin hiéu tét hon.
- Vi khong c6 dién xuyén qua nén khong c6 nguy co bi chay.
Tuy nhién cap quang cling c6 nhuoc diém 1a khé lap dat (yéu cau cap
phai cang thang cang tét, khong bi gp) va gia thanh cao.
2.2 Mot s6 thiét bi mang
2.2.1 Repeater (Bd khuéch dai)
Repeater |a loai thiét bj phan cing don gian nhat trong céc thiét bi lién
két mang, n6 duoc hoat dong trong tang vét 1y (Physical Layer) ctia mé hinh
hé thong md OSI. Repeater dung dé nbi 2 mang giéng nhau hoic cac phan

mot mang cung ¢ mot nghi thirc va mot cdu hinh (nhu hinh 2-4). Khi
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Repeater nhan duge mot tin hiéu tir mot phia cia mang thi nd s& phat tiép vao

phia kia cia mang.

FRepeater

Hinh 2-4 M4 hinh lién két mang ciia Repeater.
Repeater khong c¢6 xtr 1y tin hi€éu ma noé chi loai bd céc tin hi¢u méo,
nhiéu, khuéch dai tin hiéu d3 bi suy hao (vi dd dugc phat voi khoang cach xa)
va khoi phuc lai tin hi¢u ban dau. Viée s dung Repeater da lam tang thém

chiéu dai cua mang.

Hinh 2-5 Repeater.

Hi¢n nay c6 hai loai Repeater dang dugc sir dung la Repeater dién va

Repeater di¢n quang.

- Repeater dién n61 voi duong day dién & ca hai phia cia nd, ndé nhan tin
hi¢u dién tir mdt phia va phat lai vé phia kia. Khi mdt mang sir dung
Repeater dién d€ noi cac phan cua mang lai thi c6 thé 1am tdng khoang

cach cia mang, nhung khoang cach d6 luén bi han ché bai mot khoang
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cach tbi da do dd tré cua tin hiéu. Vi du véi mang st dung cap déng truc
50 thi khoang cach téi da 1a 2.8 km, khoang cach d6 khong thé kéo

thém cho du str dung thém Repeater.

~ Repeater dién quang lién két voi mot dau cap quang va mot dau 1a cap
dién, n6 chuyén mot tin hiéu dién tir cap dién ra tin hiéu quang dé phat
trén cap quang va nguoc lai. Viéc st dung Repeater dién quang cling

lam tang thém chiéu dai cia mang.

Viéc st dung Repeater khong thay d6i ndi dung cac tin hién di qua nén
n6 chi dugc ding dé ndi hai mang c6 cing giao thirc truyén thong (nhu hai
mang Ethernet hay hai mang Token ring) nhung khong thé ndi hai mang c6
giao thirc truyén thong khac nhau (nhu mot mang Ethernet va mot mang
Token ring). Thém nita Repeater khong lam thay d6i khéi luong chuyén van
trén mang nén viéc st dung khong tinh toan né trén mang 16n s& han ché hiéu
nang cua mang. Khi lua chon st dung Repeater can chu v lya chon loai c6 tbc
do chuyén van phu hop voi tdc do cua mang.

2.2.2 Bridge (Ciu Néi)

Bridge 12 mét thiét bj mang thudc ting 2 (Data Link Layer) cia md
hinh OSI dung dé ndi hai mang gidng nhau hodc khac nhau, n6 c6 thé duoc
dung v6i cac mang cé cic giao thirc khac nhau. Cau ndi hoat dséng trén ting
lién két dir liéu nén khong nhu repeater phai phat lai tit ca nhitng gi né nhan
duoc thi bridge doc duoc cac goi tin cua tang lién két dit liéu trong md hinh

OSI va xtr 1y chiing trudc khi quyét dinh c6 chuyén di hay khong.

Khi nhan dugc cac goi tin Bridge chon loc va chi chuyén nhirng goi tin
ma né thiy can thiét. Diéu nay 1am cho Bridge trd nén c6 ich khi néi mot vai
mang v&i nhau va cho phép né hoat déng mot cach mém déo.

Pé thuc hién dugc diéu nay trong Bridge ¢ mdi dau két ndi c6 mot
bang cac dia chi cac tram dugc két ndi vao phia d6 (nhu hinh 2-6), khi hoat

dong cau nd1i xem xét moi goi tin nd nhan dugce bang cach doc dia chi cua noi
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giri va nhan va dua trén bang dia chi phia nhan dugc géi tin nd quyét dinh giri

g6i tin hay khong va bd xung bang dia chi.

Bridge
A D
B E
C F

Hinh 2-6 Hoat dgng cta Bridge.

Khi doc dia chi noi giri Bridge kiém tra xem trong bang dia chi cia
phén mang nhan dugc goi tin c6 dia chi d6 hay khong, néu khong c6 thi
Bridge tu dong bo xung bang dia chi (co ché d6 duoc goi 1a ty hoc cua cau
nbi), néu co thi Bridge s& cho rang do6 1a goi tin nodi bo thudc phan mang ma
go6i tin dén nén khong chuyén géi tin d6 di, néu nguoc lai thi Bridge mai
chuyén sang phia bén kia. O day ching ta thdy mot tram khong can thiét

chuyén thong tin trén toan mang ma chi trén phan mang c6 tram nhén ma thoi.

Pé danh gia mot Bridge ngudi ta dua ra hai khai niém : Loc va chuyén
van. Qua trinh xtr Iy mdi goi tin dugc goi 13 qua trinh loc trong do6 tde do loc
thé hién truc tiép kha nang hoat dong ctia Bridge. Toc do chuyén van dugc thé
hién s goi tin/gidy trong d6 thé hién kha ning cta Bridge chuyén céac goi tin

tr mang nay sang mang khac.

Hién nay c6 hai loai Bridge dang dugc st dung 1a Bridge van chuyén
va Bridge bién dich. Bridge van chuyén ding dé ndi hai mang cuc bd cing sir
dung mot giao thtrc truyén thong cua tang lién két dir liéu, tuy nhién mdi
mang c6 thé sir dung loai day néi khac nhau. Bridge van chuyén khéng c6 kha
nang thay doi clu tric cac g061 tin ma né nhan dugc ma chi quan tam téi viée

xem xét va chuyén van goi tin do di.
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Bridge bién dich dung dé ndi hai mang cuc bo cé giao thirc khac nhau
n6 c6 kha ning chuyén mét géi tin thudc mang nay sang goi tin thudc mang

kia trude khi chuyén qua

Vi du : Bridge bién dich ndi mot mang Ethernet va mot mang Token
ring. Khi d6 Cau ndi thyc hién nhu mot nut token ring trén mang Token ring
va mot nut Enthernet trén mang Ethernet. Cau ndi c6 thé chuyén mot goi tin
theo chuan dang sir dung trén mang Enthernet sang chuan dang sir dung trén
mang Token ring.

Tuy nhién cha ¥ ¢ day cau ndi khong thé chia mot goi tin ra lam nhiéu
g6i tin cho nén phai han ché kich thudc ti da cac géi tin phi hop véi ca hai
mang. Vi du nhu kich thudc toi da cua géi tin trén mang Ethernet 1a 1500
bytes va trén mang Token ring 1a 6000 bytes do viy néu mdt tram trén mang
token ring gui mdt goi tin cho tram trén mang Ethernet voi kich thudce 16n

hon 1500 bytes thi khi qua cau ni sé luong byte du s& bi chit bo.
Bridge dugc str dung trong cac truong hop sau :

~ M6 rong mang hién tai khi d3 dat t6i khoang cach ti da do Bridge sau
khi st 1y goi tin di phat lai goi tin trén phan mang con lai nén tin hiéu
t6t hon b tiép strc.

~ Giam bdt tic nghén mang khi c¢6 qué nhiéu tram bang cach st dung
Bridge, khi d6 chung ta chia mang ra thanh nhiéu phan bang céc
Bridge, cac goi tin trong ndi bd tung phan mang s& khong duoc phép

qua phan mang khéc.
- DEé ndi cac mang co giao thirc khac nhau.

MGt vai Bridge con c6 kha nang lya chon doi tugng van chuyén. No co
thé chi chuyén van nhiing goi tin ctia nhing dia chi xac dinh. Vi du : cho phép

goi1 tin cua may A, B qua Bridge 1, goi tin cia may C, D qua Bridge 2.
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Mot sb Bridge duoc ché tao thanh mot bo riéng biét, chi can ndi day va
bat. Cac Bridge khéc ché tao nhu card chuyén dung caim vao may tinh, khi do
trén mdy tinh sé& str dung phan mém Bridge. Viéc két hop phan mém voi phan
ctng cho phép uyén chuyén hon trong hoat dong ctia Bridge.

2.2.3 Switch (B chuyén mach)

Switch 1a mot thiét bi dung dé két ndi cac doan mang vo1 nhau theo mo

hinh mang sao (star). Theo nhu mé hinh nay, Switch dong vai tro 1a thiét bi

trung tam, tat ca cadc may tinh déu dugc két ndi vao day.

Hinh 2-7 Switch.

Switch 1am viéc nhu mot Brigde nhiéu cong. khiac véi Hub nhan tin

hiéu tr mot céng rdi chuyén tiép ra tit ca cac céng con lai, Switch nhan tin
hiéu vat 1y, chuyén doi thanh dir liéu, tir mot cong, kiém tra dia chi dich rdi
giri dén cbng twong tng. HO trg cong nghé Full Duplex dung dé md rong
bang théng cia dudng truyén ma khéng cé6 Repeater hoic Hub nido dung

duoc.

Switch layer 2 c6 thé hiéu 1a dya vao sy truy cép dia chi trong bang
MAC c¢6 trong Frame. Diéu nay c6 nghia 1a céc thiét bi Ethernet khong can
phai két ndi tryc tiép v6i nhau dé thuc hién truyén tin, ma c6 thé truyén thong
qua nhiéu cach khac nhau. Uu diém ndi bat ciia bo chuyén mach nay 1a lam
cho cac host ¢6 thé hoat dong & ché @6 song cong, diéu do cling c6 nghia la no6
c¢6 thé doc — ghi, nghe — néi cung luc. Piac biét khong can phai chia s¢ bang

thong ma cic switch cac switch van c6 thé truyén di mot cach nhanh chong
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cac dit liéu va dong thoi ciing c6 thé giéi han luu lugng truyén & mot ngudng
nao dé. Switch layer 2 1am giam ty 1¢ 1i trong Frame béi chung s& duoc kiém

tra 101 va cac goi tin khi dugc nhan s€ dugc luu lai trude khi chuyén di.

Switch layer 3 13 Switch c6 gin thém bang dinh tuyén IP thong minh
vao bén trong va hinh thanh cic Broadcast Domain. Hay c6 thé néi Switch
layer 3 chinh 13 mot Router téc dd cao ma khong c6 cong két ndi WAN. Mic
du khong co cong két ndi WAN nhung can dén chtc ning dinh tuyén nhu

Router dé c6 thé v6i cac mang con hoic VLANS trong mang LAN.

2.2.3.1 Su khac biét giira Switch layer 2 va Switch layer 3

- Theo kha nang gilt thong tin: Khong nhu Switch layer 2, mot Switch
layer 3 luu gilt hai thong tin 1a bang CAM va bang FIB. Bang CAM &
Switch layer 3 hoat dong gidng nhu bang CAM trén Switch layer 2.
Nén khi nhan dugc mot goi tin, bd chuyén mach sé léy thong tin cua dia
chi MAC dich nam trong géi tin va tham chiéu bang CAM dé biét dugc
port dich. Sau d6, n6 s& chuyén géi tin nay dén port dich. Bang CAM
thudng chira ba thong tin gdm dia chi MAC, egress port (port dich) va
VLAN. Bang FIB trén Switch layer 3 (Forwarding Information Base)
hoat dong gidong nhu mot bang chuyén tiép goi tin va chia cac thong tin
gém dia chi IP, dia chi IP next hop, dia chi MAC next hop va egress
port.

~ Theo mg dung tién ich tra ctru: Néu & Switch layer 2 bang CAM la
phuong tién dung dé tra ctru thi d6i véi Switch layer 3, phuong tién nay
la bang FIB. Ngoai ra bang FIB con chtra thong tin dia chi MAC da
thay d6i (MAC rewrite). Do d6, Switch layer 3 ciing cung cip thong tin
hd trg cho ACL (Access Control List) va QoS (Quality of Service)
gidng nhu Switch layer 2. Vi du Switch layer 2 chi ¢6 thé ap dung gidi

han cac Frame (dit liéu cua layer 2) dua trén dia chi MAC (ngudn va

Nguyén Ptrc Viét  CT1802 30



Trién khai giai phap gia 1ap thiét bi mang v&i Unetlab-EVE Do 4n tbt nghiép

dich). Trong khi d6 Switch layer 3 c6 thé hd trg gidi han Frame dua
trén dia chi IP va cac dia chi MAC.

Do viy, bang CAM duoc dung dé phan biét Hub va Switch, bang FIB
dung dé phan biét Switch layer 2 va Switch layer 3.

2.2.4 Router (Bd Pinh Tuyén)

Router 1a mot thiét bi hoat dong trén ting mang (Network Layer), n6 co
thé tim duoc dudng di tot nhét cho cac goi tin qua nhiéu két nbi dé di tir tram
guri thudoc mang dau dén tram nhan thudc mang cubi. Router c6 thé duge st
dung trong viéc ndi nhiéu mang véi nhau va cho phép cac goi tin co thé di

theo nhiéu dudng khac nhau dé t6i dich (nhu hinh 2-8).

. ZoneA

\"‘ ’,_‘." ]’ / “‘1’ '\‘_‘\‘
\ - — Router
\ MNetwork 1 : \
\ .il

JeiWwo i £

————— Y — ___-_-"'-'."
1 . Network 3 o
Router R Router

Hinh 2-8 Hoat dong cia Router.
Khac v&i Bridge hoat dong trén tang lién két dit liéu nén Bridge phai
xtr Iy moi goi tin trén dudng truyén thi Router c6 dia chi riéng biét va né chi

tiép nhan va xu 1y cac goi tin gui dén n6 ma thoi. Khi mot tram muon gui goi
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tin qua Router thi nd phai giri g6i tin v&i dia chi truc tiép cua Router (Trong
g0i tin d6 phai chira cac thong tin khac vé dich dén) va khi goi tin dén Router
thi Router méi xtr Iy va gii tiép.

Khi xtr Iy mot goi tin Router phdi tim duge duong di cua goi tin qua
mang. Pé 1am duoc diéu d6 Router phai tim duoc dudng di tot nhéat trong
mang dua trén cac thong tin n6 co vé mang, thong thuong trén mdi Router c6
mot bang chi duong (Router table). Dua trén dit liéu vé Router gan d6 va cac
mang trong lién mang, Router tinh duoc bang chi duong (Router table) tdi uu

dua trén mot thuat toan xac dinh trudc.

Ngudi ta phan chia Router thanh hai loai 1a Router c6 phu thudc giao
thuc (The protocol dependent routers) va Router khong phu thudc vao giao
thuc (The protocol independent router) dwa vao phuong thirc xtr 1y cac goi tin

khi qua Router.

- Router ¢6 phu thudc giao thuc: Chi thuc hién vi¢c tim duong va truyén
goi tin tir mang ndy sang mang khac chir khong chuyén d6i phuong
cach dong goi cua goi tin cho nén cd hai mang phai dung chung mot

giao thirc truyén thong.

~ Router khong phu thudc vao giao thirc: c6 thé lién két cac mang dung
giao thtrc truyén thong khac nhau va c6 thé chuyén doi goi tin cua giao
thirc ndy sang goi tin cia giao thtrc kia, Router cling u chap nhan kich
thirc cac goi tin khac nhau (Router ¢ thé chia nho mot géi tin 16n thanh

nhiu goi tin nho trudce truyen trén mang).

D¢ ngan chan viéc mat mat s6 liéu Router con nhan biét dugc duong

nao co thé chuyén van va ngimg chuyén van khi dudng bi tic.
Céc ly do str dung Router :

- Router c6 cac phan mém loc uwu viét hon 1a Bridge do cac goi tin muon

di qua Router can phai gui truc ti€p dén né nén gidm dugc s6 lugng goi
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tin qua né. Router thuong duge sir dung trong khi ndi cac mang thong
qua cac dudng day thué bao dat tién do n6 khong truyén du 1én duong

truyén.

- Router ¢6 thé dung trong mdt lién mang c6 nhiéu ving, méi ving co
giao thtrc riéng biét.

~ Router ¢6 thé xac dinh dugc duong di an toan va tt nhat trong mang

nén dd an toan cua thong tin dugc dam bao hon.

- Trong mot mang phirc hop khi cac géi tin ludn chuyén cac duong co thé
gdy nén tinh trang tic nghén cia mang thi cic Router c6 thé duoc cai

dat cac phuong thirc nham tranh duogc tic nghén.
Cdc phwong thirc hoat dong cua Router

D6 1a phuong thitc ma mot Router ¢6 thé ndi voi cac Router khac dé
qua d6 chia sé thong tin vé mang hién co. Cac chuong trinh chay trén Router
ludn xay dung bang chi dudng qua viéc trao ddi cac thong tin voi cac Router
khac.

_ Phuong thitc véc to khoang cach : mdi Router ludn ludn truyén di thong
tin vé bang chi duong cua minh trén mang, théng qua d6 cic Router
khéc s€ cap nhat Ién bang chi duong cua minh.

- Phuong thirc trang théi tinh : Router chi truyén cac thong bao khi co
phat hién co sy thay ddi trong mang va chi khi d6 cac Router khéc cap
nhat lai bang chi duong, thong tin truyén di khi d6 thuong 1a thong tin
vé dudng truyeén.

Mot s6 giao thirc hoat dong chinh cua Router

- RIP(Routing Information Protocol) dugc phat trién bdi Xerox Network
system va s dung SPX/IPX va TCP/IP. RIP hoat dong theo phuong

thirc véc to khoang cach.
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- NLSP (Netware Link Service Protocol) dugc phat trién boi Novell ding
dé thay thé RIP hoat dong theo phuong thuc vécto khoang cach, moi
Router dugc biét cau trac cua mang va viéc truyén cac bang chi duong
giam di..

~ OSPF (Open Shortest Path First) 1d mot phan ciia TCP/IP v&i phuong
thire trang thai tinh, trong d6 c6 xét toi wu tién, gia duong truyén, mat

d6 truyén thong. ..

- OSPF-IS (Open System Interconnection Intermediate System to
Intermediate System) 14 mot phan cia TCP/IP v6i phuong thirc trang
thai tinh, trong d6 c6 xét toi wu tién, gia dudng truyén, mat do truyén

thong...

2.2.5 Gateway (Cong Noi)

Gateway dung dé két ndi cac mang khong thuan nhét chang han nhu
cadc mang cuc b va cdc mang may tinh 16n (Mainframe), do cac mang hoan
toan khong thuan nhat nén viéc chuyén ddi thuc hién trén ca 7 tang cua hé
théng md OSI. Thudng dugc sir dung ndi cic mang LAN vao may tinh 1én.
Gateway co cac giao thirc xac dinh trudc thuong 1a nhiéu giao thirc, mot
Gateway da giao thirc thuong duoc ché tao nhu cac Card co chtra cac bo xir 1y
riéng va cai dat trén cac may tinh hodc thiét bi chuyén biét.

Hoat dong ctia Gateway thong thuong phuc tap hon 1a Router nén
thong suat ctia né thudng cham hon va thuong khong dung ndi mang LAN -

LAN.

2.2.6 Hub (B9 Tap Trung)
Hub thuong dugce dung dé ndi mang, thong qua nhiing dau cam cta no

nguoi ta lién két véi cac may tinh dudi dang hinh sao.

Nguoi ta phan biét cac Hub thanh 3 loai nhu sau sau :
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- Hub bi dong (Passive Hub) : Hub bi dong khong chtra céc linh kién dién
tir va cling khong xur 1y céc tin hiéu dit liéu, n6 ¢ chic nang duy nhat 13
to hop céc tin hi€u tor mot s6 doan cap mang. Khoang cach gitra mot
may tinh va Hub khong thé 16n hon mét nira khoang cach téi da cho
phép giita 2 may tinh trén mang (vi du khoang cach tdi da cho phép
giita 2 may tinh cia mang 1 200m thi khoang cach t6i da giita mot may

tinh va hub 1a 100m). Cac mang ARCnet thuong dung Hub bi dong.

- Hub chu dong (Active Hub) : Hub chu dong c6 cac linh kién dién tir c6
thé khuyéch dai va xir Iy céc tin hiéu dién tir truyén giita cac thiét bi cua
mang. Qua trinh xtr Iy tin hiéu dugc goi 1a tai sinh tin hi¢u, n6 lam cho
tin hiéu tr& nén tdt hon, it nhay cam véi 16i do vay khoang cach giita
cac thiét bi co thé tang 1én. Tuy nhién nhitng wu diém dé ciing kéo theo
gia thanh cua Hub chu dong cao hon nhiéu so véi Hub bi dong. Cac

mang Token ring c6 xu huéng dung Hub chu dong.

- Hub thong minh (Intelligent Hub): cling 1a Hub chi dong nhung c6
thém cac chirc ndng mdi so voi loai trudc, nd cod thé co bo vi xir 1y cua
minh va bd nhd ma qua d6 né khong chi cho phép diéu khién hoat dong
thong qua cac chuong trinh quan tri mang ma né c6 thé hoat dong nhur
bd tim dudng hay mot cau ndi. N6 c6 thé cho phép tim duong cho goi
tin rt nhanh trén cic cong cia nd, thay vi phat lai goi tin trén moi cong
thi n6 c6 thé chuyén mach dé phat trén mot cong c6 thé ndi t6i tram
dich.
2.3 Mot s6 cong cu md phong va gia lap
2.3.1 Dynamips

Dynamips 14 phan mém mé phong phan cimg caa router Cisco va chay
hé diéu hanh 10S that cua cac dong san pham . M6t s6 vu diém ctia Dynamips

nhu:
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- Puogc str dung trong day va hoc, voi pham mém dugc st dung trong thé
gidi thuc, n6 s€ lam moi ngudi dé [am quen hon véi cac thi€t bi cua

Cisco.
- Kiém tra va thr nghiém céc tinh nang cta IOS Cisco c6 thé hd tro.

- Kiém tra nhanh chong cau hinh va dugc trién khai sau dé trén router

that.
Tuy nhién Dynamips lai ¢6 nhuoc diém:

- Viéc tao dung so d6 mang kho khan, khong c6 cai nhin tryc quan vé cac

so do nay.

- Viéc chuyén doi gitta cac router dugc thuc hi¢n béng giao dién dong
1énh nén giy kho khan trong viéc thyc thi, chinh sura, thém, bot.
- Kho st dung cho ngudi méi lam quen.
- Tén nhiéu by nhé va CPU.
2.3.2 Packet Tracer
Packet Tracer 1a phan mém mo phong hé théng mang truc quan da nén
tang duoc thiét ké boi Cisco, c6 thé chay trén ca Linux va Window. Phan
mém nay cho phép ngudi dung tao cdu trac lién két mang va md phong gia
1ap cac mang mdy tinh hién dai. Phin mém nay ciing cho phép nguoi dung
md phong cau hinh bo router va switch ctia Cisco, cling nhur cho phép mb

phong trén giao dién dong Iénh.

Packet Trace c6 giao dién nguoi dung dé sir dung kém theo kéo tha cac
thiét bi vao mé hinh, cho phép nguoi dung c6 thé thém, xéa cic mang md
phong phi hop theo ¥ minh. Ngoai gia 14p mang, phin mém nay con co thé st
dung cho muc dich tuong tac véi nhau. Ké tir phién ban 5.0 Packet Tracer hd
trg hé théng nhiéu ngudi dung két ndi nhiéu cu trac lién két véi nhau thong
qua mang may tinh. Cisco d& khang dinh Packet Tracer rat hiru ich trong viéc

thir nghiém mang.
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Tuy nhién do cac han ché vé chirc nang nén Cisco chi dinh str dung nhu
mot cong cu trg giup trong viéc hoc tip chtr khong thé nao thay thé duoc
router va switch ctia Cisco dugc. Ban than phan mém ciing chi dap tng duoc
mot phan nho céc tinh ning duoc tim thiy trong cac phién ban Cisco IOS hién
tai. Vi nhiing han ché trén nén khong thé tmg dung Packet Tracer vio md
phong mang hi¢n tai dugc vi n6 c6 bo 1énh gidg1 han, khong thé thuc hién tat

ca cac 1énh IOS duoc yéu cau, muc do tin cay théip.

2.3.3 GNS3
Tién than ctia GNS3 chinh 1a Dynamips. GNS3 duoc cdp nhat thém vai

tinh nang tiéu bicu la giao di€n do hoa.

GNS3 c¢6 thé két hop véi VMWare hay Virtualbox dé c6 thé lam duoc
thir nghiém nhiéu thiét bi khac nhau khong chi switch hay router ma con ¢
thé 1a firewall hay gia 1ap may tinh window, linux,... Cac phién ban GNS3
sau nay cO su nang cép dang ké dé vira han ché tiéu hao tai nguyén may tinh
ma con toi wu vé mit thiét bi dé tich hop
2.3.4 Unetlab-EVE

Emulated Virtual Environment (EVE) 13 céng cu c6 sy cai tién vuot
bac cho ngudi hoc mang. Phin mém nay 13 su két hop giao dién dd hoa, tdi
vu tai nguyén va mo phong gan nhu tat ca cac thiét bi mang cta nhiéu hing
khac nhau ma lai khong can phai host riéng ting may 4o nhu GNS3. Gio day
viéc cai dat mot bai thu nghiém véi nhiéu thiét bi cia cac hang khéac nhau sé
duoc thuc hién nhanh hon do chi can cAu hinh trén mot may tinh.

N6 cho phép trién khai gia 1ap cac thiét bi mang nhu switch, router,
firewall, .... Va céc thiét bi cudi dé kiém tra thiét ké, kiém thtr cac hoat dong

trong mo hinh gia lap thuc té.
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Do 4n tbt nghiép

CHUONG 3: Thiét ké va kiém thir moé hinh mang véi cong cu gia lap
Unetlab-EVE

3.1 EVE-NG
3.1.1 Giéi thiéu vé EVE-NG

EVE-NG (Emulated Virtual Environment — Next Generation) 1a phién

ban ké thira nhimng tinh ning manh mé& nhit cua Unetlab. N6 cung cap giao

dién nguoi dung thong qua trinh duyét web, nguoi dung c6 thé tao cac Node

mang tir mot thu vién cac template san cd, két noi va cau hinh chung.

3.1.2 Cai dat EVE-NG trén VMware Workstation

Import EVE.

(¥)

7

Import Virtual Machine
Store the new Virtual Machine
wvirtual machine.

Mame for the new virtual machine:

Provide a name and local storage path for the new

| EVE Commurity VM

Storage path for the new virtual machine:

|D:'|,E1.-'E

|| Browse... I

Help

Import

Cancel

Hinh 3-1 Import EVE Community.

Cau hinh cho may 4o.

Conru
Remot
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Hardware Qptions

i Processors
Device Surnmary
Memary 4GB Mumber of processors: 4 v
{ I D rbe of cores per processar: |1 v
E=3Hard Disk (SCSI) 40 GB Total processor cores: 4
S Metwark Adapter MNAT
Netwnrk Adapter 2 Bridged {(Automatic) Virtualization engine

USE Controll P t

=o aniraler resen [ Virtualize Intel VT-x/EPT ar AMD-V/RVI

[_IDisplay 1 monitor

[ wirtualize CPU performance counters
[Jvirtualize 10MMU (IO memery management unit)

Hinh 3-2 Céau hinh may &o.
Chay may 4o, sau d6 cira s6 diang nhap s& hién 1én. Pang nhap bing

username 1a “ root ”, password 1a “ eve ”.

File Edit View VM Tabs Help - == ED Lo Ll & 4O rs =] | T
i X
T {r Home [ EVE Community VM

£ Type hereto search -

Eve-NG (default root password is 'eve’)
- O My C t
= Y -OmPpUEEr Use http:, . 172.15.1.11/

[ EVE Community VM

0 Shared YMs eve-ng login: root

Password :

Hinh 3-3 Diing nhip EVE.

Nhéap password moi.
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Root Password
Type the Root Password:

|

Hinh 3-4 Nhap mit khau méi.
Nhéap hostname 1a “ EVE_SERVER .

Hostname
Type the short hostname for the
system:

lEUE_SERUER_

Hinh 3-5 Dat hostname.
Nhap domain name cho server.

DNS domain name
Type the DNS domain name for the
system:

lprlmu.cum_

Hinh 3-6 Dat domain name.

Chon phuong thirc Static dé cau hinh IP cho server.
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Use DHCP-3tatic IP Address
Use DHCP or Static IP Addres=s for
the network adapter on Management
Network?

Hinh 3-7 Ciu hinh phuong thirc IP.
Nhép céc thong sé cau hinh IP:

- bia chi IP cua server: 172.15.1.3
- Subnet mask: 255.255.255.0
- Default gateway: 172.15.1.2
- Primary DNS server: 8.8.8.8

- Secondary DNS server: 203.113.188.1

Management Metwork IP fAddress
Type the IP address for the
Management Network:

l1?2.15.1.3

Hinh 3-8 Nhap dia chi IP.
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Management Network Subnet Mask
Type the Subnet Mask for the
Management Network:

l255.255.255.ﬂ

Hinh 3-9 Nhip subnet mask.

Management Network Default Gateway
Type the Default Gateway for the
Management Network:

l172.15.1.12_

Hinh 3-10 Nhap default gateway.

Primary DNS server
Type the IP IP address of primary
DN3 =erver:

lE.E.B.B_

Hinh 3-11 Nhap DNS server.

Chon proxy server: mac dinh.
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Proxy Server comfiguration
Choose how the UM can conmect to the
Internet .

irect connection

( ) anonymous proxy

C ) authenticated proxy

Hinh 3-12 Chon phwong thirc két ndi mang.

EP root@EVE_SERVER: ~ - O X

Hinh 3-13 Update EVE.
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2]

Local Mark Files Commands Session Options Remote Help

[ 52 E3 Synchronize | [l @ | [ 48 57 Queue - Transfer Settings Default AT "R

& root@192.168.190.155 |;‘ MNew Session

s D: Local Disk FEE e el f--M bin FEE e o 7 @ & [, Find File:
Ef Upload ~ [} Edit ~ 3 =4 [y Properties | 7 New - =l < New -
D:\BE An\IOL\bin\ /opt/unetlab/addonsfiol/bin/

MName . Size Type Changed Name . Size Changed Rights
e - Parent directory 05/03/2019 05:17:08 CH Ll - 09/06/2018 02:51:25 CH TWT-XT-X

| CiscolOUKeygen.py 2KB PY File 3|81% Uploading ? X

| i86bi-linux-12-ipbasek...  60.681 KB BIM File 0i

| i86bi-linwx-13-advent... 148.100KB  BIN File 0 File: D:\,...\pinlL.3-ADVENTERPRISEKS-M-15.4-2T.bin

iourc 1KB File 2 \5 Target: Jfoptfunetiab faddonsiiol fbin/

| L2-ADVENTERPRISEK... 108.372KB  BIN File 0 P g

| L2-ADVENTERPRISEK... 110.873KB  BIN File 0 Time left: 0:00:02 Time elapsed: 0:00:25

| L3-ADVENTERPRISEK... 129.240KB  BIM File 0j Bytes transferred: 639MB  Speed: 22,3 MB/s

| L3-ADVENTERPRISEK... 155.616KB  BIN File 0 ]

® Gy - & D - Ounlimited  ~
[T

Hinh 3-14 Upload I0OL cho EVE.

¥ root@EVE_SERVER: /opt/unetlab/addons/iol/bin — O x

Hinh 3-15 Active license cho IOL.
3.2 Thiét ké va kiém thir mdé hinh mang
3.2.1 Cau hinh NAT don gian trén router Cisco
3.2.1.1 M ta va yéu cau ciia bai thwe nghi¢m
Gia sur ¢6 hai may tinh thudc hai mang khac nhau dugc két ndi vao mot
Router nhu hinh 3-16. Cau hinh Router dé hai may tinh két nbi duoc véi

internet.
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Hinh 3-16 So' d6 bai thwe nghiém 1.

Yéu cau cua bai thyc nghiém:

- Quy hoach IP cho mdy tinh:
PC1:172.16.10.1/24
PC2:17216.20.1/24

~ Cau hinh Router mit trong (LAN) cho hai mang:
E0/1: 172.16.10.10/24
E0/1: 172.16.20.20/24

~ Céu hinh NAT cho Router R1 dé hai may tinh két nbi voi mang bén
ngoai.

3.2.1.2 Trién khai bai thwe nghiém

Cau hinh IP cho Router R1:

Router(config)#interface e0/1
Router(config-if)#ip address 172.16.10.10 255.255.255.0
Router(config-if)#no shutdown
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Router(config-if)#exit

Router(config)#interface e0/2

Router(config-if)#ip address 172.16.20.20 255.255.255.0
Router(config-if)#no shutdown

Router(config-if)#exit

Hinh 3-17 Show ip interface
Céu hinh NAT cho Router R1:

- Tao ACL dé permit dai IP Private dugc NAT ra ngoai internet.
Router(config)#access-list 1 permit any

_ CAu hinh NAT overload ra interface (dia chi dugc NAT overload ra
ngoai la dia chi IP cua interface €0/0 192.168.1.25).

Router(config)# nat inside source list 1 interface e0/0 overload
_ CAu hinh NAT inside, outside cho interfaces.
Router(config)#interface e0/0

Router(config-if)#ip nat ouside
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Router(config-if)#exit
Router(config)#interface e0/1
Router(config-if)#ip nat inside
Router(config-if)#exit
Router(config)#interface e0/2
Router(config-if)#ip nat inside

3.2.1.3 Két qua bai thure nghiém

B C:\Windows\system32\cmd.exe

Microzoft Windows [Version 6.1.76811]
Copyright (c> 20A? Microsoft Corporation. All rights reserved.

C*\Users\prlmo >ping 8.8.8_8

Pinging 8.8.8.8 with 32 bhytes of data:

Reply from 8.8.8.8: bytes=32 time=60Bms TTL=45%
Reply from 8.8.8.8: bytes=32 time=56ms TTL=45%
Reply from 8.8.8.8: bytes=32 time=55ms TTL=45%
Reply from 8_.8.8.8: bytes=32 time=55ms TTL=45%

Ping statistics for 8.8_.8_8:

Packets: Sent = 4, Received = 4, Lost = B {(B: loss).
Approximate round trip times in milli—seconds:

Hinimum = 55ms, Maximum = 6Bmz, Average = S56ms

C:~Users primo’>

Hinh 3-18 Ping PC1 ra ngoai internet.

BN C\Windows\system32\cmd.exe
Microsoft Windows [Wersion 6.1.76011

Copyright <c?» 28009 Microsoft Corporation. All rights reserved.

C:xUszserssprimo>ping www.google.com

Pinging www._.google.com [64.233_177_1851 with 32 bytes of data:

64.233.177.1685%: bytes=32 time=24@msz TTL=41
64.233.177.185%: bytes=32 time=242ms TTL=41
64.233.177.185: bytes=32 time=24@ms TTL=41
Reply from 64.233.177.185: bytes=32 time=24ims TTL=41

Ping statistics for 64.233.177.1685:
Packets: Sent = 4, Received = 4, Lost = B (8% loss).

Approximate round trip times in milli—seconds:
Minimum = 248ms,. Maximum = 242ms,. Average = Z24@ms

C:=xUserssprimo>_

Hinh 3-19 Ping PC2 ra ngoai internet.
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3.2.2 Cau hinh dinh tuyén VLAN
3.2.2.1 M6 ta va yéu ciu ciia bai thwe nghiém

Gia st ¢6 ba may tinh thuoc ba VLAN khac nhau VLAN 10, 20, 30
(nhu hinh 3-20). Binh thuong thi cdc may tinh thuoc caic VLAN khac nhau
khong thé giao tiép dugc voi nhau. Bai thyc nghiém nay sé& giup cac mdy tinh

thudc cac VLAN 10, 20, 30 giao tiép v6&i nhau qua Router.

B Router

i (e0)- a—7
| PFC1 u PC3
VLAM 10 WLAM 30
17216100024 172.160.30.0/24

mo—siRe—o

VLAMN 20
172.16.20.0/24

Hinh 3-20 So' @6 bai thie nghiém 2.

Yéu cau cia bai thyc nghiém:
- Quy hoach IP:
VLAN 10: 172.16.10.0/24
VLAN 20: 172.16.20.0/24
VLAN 30: 172.160.30.0/24
- Dat céac subnet IP cho Router lam gateway cho cac VLAN:
E0/0.10 172.16.10.10/24

E0/0.20 172.16.20.20/24
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E0/0.30 172.160.30.30/24
~ Céu hinh dinh tuyén cho cac VLAN giao tiép dugc voi nhau.

3.2.2.2 Trién khai bai thuc nghiém
Cau hinh VLAN trén Switch:

- Tao cac VLAN:
Switch(config)#vlan 10
Switch(config)#exit
Switch(config)#vlan 20
Switch(config)#exit
Switch(config)#vlan 30
Switch(config)#exit

~ Géan cbng cho VLAN:
Switch(config)#interface e0/1
Switch(config-if)#switchport mode access
Switch(config-if)#switchport access vlan 10
Switch(config-if)#exit
Switch(config)#interface e0/2
Switch(config-if)#switchport mode access
Switch(config-if)#switchport access vlan 20
Switch(config-if)#exit
Switch(config)#interface e0/3
Switch(config-if)#switchport mode access
Switch(config-if)#switchport access vlan 30
Switch(config-if)#exit
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~ Cau hinh Trunking trén Switch:
Switch(config)#interface e0/0
Switch(config-if)#switchport trunk encapsulation dotlq

Switch(config-if)#switchport mode trunk

Hinh 3-22 Show VLAN.
CAu hinh dinh tuyén VLAN trén Router:

Router(config)#interface e0/0

Router(config)#no shutdown

Router(config)#interface e0/0.10
Router(config-subif)#encapsulation dotlqg 10
Router(config-subif)#ip address 172.16.10.10 255.255.255.0

Router(config-subif)#exit
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Router(config)#interface €0/0.20
Router(config-subif)#encapsulation dotlq 20
Router(config-subif)#ip address 172.16.20.20 255.255.255.0
Router(config-subif)#exit

Router(config)#interface €0/0.300
Router(config-subif)#encapsulation dotlqg 30
Router(config-subif)#ip address 172.160.30.30 255.255.255.0

Router(config-subif)#exit

EF Router - O >

Hinh 3-23 Show ip interface.
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3.2.2.3 Két qua bai lab

Internet Protocol Version 4 (TCP/IPwd) Properties @

General

‘You can get IP settings assigned automatically if your netwark supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtzain an IP address automatically
@) Use the following IP address:

IP address: 172,16 , 10, 1
Subnet mask: 255.,255.255. 0
Default gateway: 172 . 16 . 10 . 10

CObtain DNS server address automatically
(@) Use the following DNS server addresses:

Preferred DNS server:

Alternate DMS server:

[ validate settings upon exit

[ Ok ]l Cancel ]

Hinh 3-24 Dat IP cho PC1 thu¢c VLAN 10.

Internet Protocol Version 4 (TCP/IPw) Properties @

General

‘You can get IP settings assigned automatically if your netwark supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(@) Use the following IP address:

IF address: 172, 16 . 20 . 1
Subnet mask: 255,255,255, 0
Default gateway: 172 .16 . 20 . 20

Obtain DNS server address automatically
(@) Use the following DMS server addresses:

Preferred DNS server:

Alternate DMS server:

[ validate settings upon exit

[ Ok ][ Cancel ]

Hinh 3-25 Dat IP cho PC2 thugc VLAN 20.
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Internet Protocol Version 4 (TCP/IPvd) Properties T @

General

You can get IP settings assigned automatically if your network supparts
this capahility, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

Obtain an IP address automatically
@ Use the following IP address:

IF address: 172 .16 . 30 . 1
Subnet mask: 255,255,255, 0
Default gateway: 172 . 16 . 30 . 30

Obtain DNS s

il

AAr

m

== sutomatically

@) Use the following DMS server addresses:

Preferred DS server;

Alternate DMS server;

Validate settings upon exit | P |

|- Ok || Cancel |

Hinh 3-26 Dt IP cho PC3 thugc VLAN 30.

B C\Windowshsystem32hemd.exe == @

Microsoft Windows [Uersion 6.1.76611
Copyright <c>» 288? Microsoft Corporation. All rights reserved.

C=“Userssprimoping 172.16.28.1

Pinging 172.16.20_1 with 32 hytes of data:
Reply from 172.16.208.1: hytes=32 time=bms TTL=127
Reply from 172.16.28.1: hytes=32 time=2Zms TTL=127

Ping statistics for 172.16.208.1:
Packet=z: Sent = 2, Received = 2, Lost = @ {Bx
Approximate round trip times in milli-—seconds:
Minimum = 2ms, Maximum = 6ms,. Average = 4dms

Control-C
i
C:sUserssprimol_

Hinh 3-27 Ping VLAN 10 — VLAN 20.
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BN C\Windows\system32\cmd.exe = |- | 3]

Microzoft Windows [Uerszion 6.1.76011
Copyright (c> 288? Microsoft Corporation. All rights reserved.

C:xUserssprimoping 172.168.38.1

Pinging 172_.168.38.1 with 32 bhytes of data:
172 _168.368.1: hytes=32 time=4ms TTL=127
172 _.168.38.1: bytes=32 time=2ms TTL=127
172.168.368.1: hytes=32 time=2mz TTL=127
Reply from 172.168.38.1: bhytes=32 time=3ms TTL=127

Ping statistics for 172.160.38_1:

Packets: Sent = 4, Received = 4, Lozt = B {Bx loss),
Approximate round trip times in milli—seconds:

Minimum = 2ms, Maximum = 4ms,. Average = Zns

C:xUsers-primo>

Hinh 3-28 Ping VLAN 20 - VLAN 30.

BN CAWindows\systern32\cmd.exe =N e @

Microzoft Windows [Uersion 6.1.76611
Copyright <c?>» 200? Microsoft Corporation. All rights resevrwved.

C:sUseprssprimo>ping 172.16.18.1

Pinging 172.16.18.1 with 32 bytes of data:

Reply from 172.16.18.1: hytes=32 time=2ms TTL=127
Reply from 172.16.18_.1: bhytes=32 time=2Zms TTL=127
Reply from 172.16.18.1: hytes=32 time=1ims TTL=127
Reply from 172.16.18.1: bytes=32 time=2ms TTL=127

Ping statistics for 172.16.10.1:

Packets: Sent = 4, Received = 4, Lost = 8 (Bx loss),
Approximate round trip times in milli—seconds:

Minimum = 1ms, Maximum = 2Zms, Average = 1ms

C:sUserssprimo>

Hinh 3-29 Ping VLAN 30 — VLAN 10.
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KET LUAN
Trong d6 4n nay d4 nghién ctru, tim hiéu cach gia 1ap thiét bi mang véi

EVE-NG. Noi dung do an da dat duoc nhiing van dé sau:
- Tim hiéu téng quan vé mang may tinh.
_ Tim hiéu vé cac thiét bi mang.
- Tim hiéu vé cac cong cu mo phong gia 1ap mang.
_ Cai dat thanh cong phan mém gia 1ap thiét bj mang EVE-NG.
_ Sir dung EVE-NG dé gia 1ap mo hinh mang may tinh don gian.
_ Cau hinh don gian Router, Switch.

Tuy nhién do thoi gian va kha nang c6 han, nén em chua sau, tim hiéu
thém v€ cadc mang. Vi vdy nén md hinh mang va cach cau hinh con so sai,
nhiéu thi€u sot. Trong thoi gian td1 em s€ c6 gang tim hiéu sau hon dé hoan

thién mo hinh.
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