Bagi giaiing lyu thuyedt Maing Internet

CHUONG 1
GIOI THIEU VE MANG

I. CAC KIEN THUC CO SO
1. Mang may tinh la gi ?

Mang mdy tinh 12 mOt nhém cdc mdy tinh, thi€t bi ngoai vi dugc ndi két vdi
nhau thdng qua cdc phuong tién truyén dan nhu cdp, séng dién tU, tia hong
ngoai... gidp cho cdc thi€t bi nay c6 th€ trao dGi di 1iéu vGi nhau mdt cich dé
dang.

2. Cac thanh phan co ban cau thanh nén mang may tinh

+ Céc loai mdy tinh: Palm, Laptop, PC, MainFrame...

+ Céc thi€t bj giao ti€p: Card mang (NIC hay Adapter), Hub, Switch,

Router-...

+ MBai truOng truyén dan: cdp, séng dién tl, séng vi ba, tia hbng ngoai...

¢ Céc protocol: TCP/IP, NetBeui, Apple Talk, IPX/SPX...

+ Céic hé diéu hanh mang: WinNT, Win2000, Win2003, Novell Netware,

Unix...

¢ (Céc tai nguyén: file, thu muc.

+ Cic thi€t bi ngoai vi: mdy in, mdy fax, Modem, Scanner...

+ Céc Ung dung mang: phan mém qudn 1y kho bdi, phdn mém qudn 1y dao

tao, phan mém Ung dung trong nganh ngan hang,phan mém ban vé tau...
MOt s6 khdi niém

% Server (mdy phUc vU): 1a may tinh dUQc cai dat cadc phan mém chuyén dung
lam chUc ning cung cap cédc dich vu cho cdc mdy tinh khic. Tuy theo dich vu ma
cdc mdy nay cung cap, ngudi ta chia thanh cédc loai server nhu sau: File server
(cung cdp céc dich vu vé file va thu muc), Print server (cung cap cic dich vu vé
in an). Do 1am chlec niing phuc vU cho cidc mdy tinh khic nén cdu hinh mdy server
phdi manh, thong thuGng 12 may chuyén dung cUa céc hing nhu: Compagq, Intel,
IBM...

< Client (mdy tram): 12 may tinh sU dung céc dich vu ma cdc mdy server cung
cap. Do xU 1y sO cong vi€c khong 16n nén thong thuGng cdc mdy nay khong yéu
cau c6 cau hinh manh.

< Peer: 12 nhitng mdy tinh vUa déng vai trd 1a mdy sU dung vUa 12 mdy cung
cap cic dich vu. Mdy peer thuOng s dung cdc hé di€u hanh nhu: DOS, WinNT
Workstation, Win9X, Win Me, Win2K Professional, WinXP...

% Media (phuong tién truy€n dan): 1 cich thlc va vat liéu nbi két cidc mady
1ai v&i nhau.
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< Shared data (d(r li€u dung chung): 1a tap hQp cac tap tin, thU mUc ma céc
mdy tinh chia s d€ cdc mdy tinh khac truy cap st dung chiing thong qua mang.

< Resource (tai nguyén): 1a tdp tin, thU mUc, may in, mdy Fax, Modem, O
CDROM va cdc thanh phan khdc ma ngu0i diing mang sU dung.

< User (ngudi dung): 1a ngudi s& dung may tram (client) d€ truy xudt cic tai
nguyén mang. Thong thuOng moOt user s€é c6 mlt username (account) va mOt
password. Hé thOng mang s€ dua vio username va password d€ bi€t ban 1 ai, c6
quyén viao mang hay khong va c¢6 quy€n sU dung nhiing tai nguyén nio trén mang.

< Administrator: 12 nha quan tri hé thOng mang.

II. CAC LOAI MANG MAY TINH
1. Mang cuc bO LAN (Local Area Network)

Mang LAN 132 mOt nhém mdy tinh va c4c thié€t bi truy€n thdng mang dugc nbi két
vGi nhau trong mOt khu vuc nhd nhu mot toa nha cao Oc, khudn vién trudng dai
hoc, khu gidi trf ...
Cac mang LAN thuOng c6 dac di€m sau:

+ Bing thong 16n, c6 kha ning chay cic Ung dung truc tuy€n nhu xem phim,

hoi thdo qua mang.

+ Kich thudc mang bi gidi han bdi cic thiét bi.

+ Chi phi cdc thi€t bi mang LAN tuong doi ré.

¢ Quan tri don gian.

Sales Marketing

Billing Customer Service

Hinh 1.1 — M6 hinh mang cuc bd (LAN)

2. Mang do6 thi MAN (Metropolitan Area Network)
Mang MAN gan giOng nhu mang LAN nhung giGi han cUa né 12 mOt thanh phO
hay mét qudc gia. Mang MAN n0i két cic mang LAN lai vGi nhau thong qua céc
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phuong tién truyén dan khéac nhau (cép quang, cdp dOng, séng...) va cac phuong
thlc truy€n thong khéc nhau.
Pac diém cla mang MAN:
+ Bing thong mUc trung binh, d0 d€ phuc vU cic Ung dung cap thanh phd hay
quOc gia nhu chinh
¢ phU dién t&, thuong mai dién t&, cdc Ung dung cUa cdc ngan hang...
+ Do MAN nGi két nhi€u LAN vdi nhau nén d0 phUc tap ciing ting dOng thdi
cong tac quan tri s€ khé
¢ khin hon.
+ Chi phi cic thi€t bi mang MAN tuong d6i dat tién.
3. Mang dién rong WAN (Wide Area Network)

Mang WAN bao phU viing dia 1y rOng 16n c6 th€ 1a mOt quic gia, mOt luc
dia hay toan cdu. Mang WAN thuOng 12 mang cUa cic cong ty da quOc gia hay
toan cau, di€n hinh 12 mang Internet. Do pham vi rOng 16n clla mang WAN nén
thong thudng mang WAN 1a tdp hop cic mang LAN, MAN néi 1ai v6i nhau bang
cdc phuong tién nhu: vé tinh (satellites), séng viba (microwave), cdp quang, cip
dién thoai...

Pac diém clia mang WAN:
+ Bing thong thdp, dé mat két n6i, thudng chi phit hop vGi cic Ung dung
offline nhu e-mail, web, ftp ...
¢ Pham vi hoat d0ng rOng 16n khong gidi han.
+ Do két ndi clia nhi€u LAN, MAN lai v6i nhau nén mang rat phlc tap va cé
tinh toan cau nén thudng 1a c6 t6 chlic quOc t€ dimg ra qudn tri.
+ Chi phi cho cdc thi€t bj va c4c cong nghé mang WAN rat dat tién.

San Francisco Cffice Boston Office

Hinh 1.2 — M6 hinh mang dién rOng (WAN)

4. Mang Internet
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Mang Internet 14 truOng hop ddc biét clla mang WAN, né cung cdp céc dich

vU toan cau nhU mail, web, chat, ftp va phuc vU mién phi cho moi ngudi.
II. CAC MO HINH UNG DUNG MANG
1. Mang ngang hang (peer to peer)

Mang ngang hang cung cap vi€c két ndi cO ban gilta cdc may tinh nhung
khong c6 bat ky mOt may tinh ndo déng vai trdo phuc vu. MOt mdy tinh trén mang
c6 thé vira 1a client, vira 14 server. Trong méi truGng ndy, ngUdi diing trén tlng
mdy tinh chiu trach nhi€m di€u hanh va chia s& cdc tai nguyén cUa mdy tinh minh.
Mo hinh nay chi phit hgp véi céc td chlic nho, s6 ngudi gidi han (thong thudng
nhd hon 10 ngudi), va khdng quan tim dén van dé bdo mat. Mang ngang hang
thudng ding cdc hé di€éu hanh sau: Win95, Windows for workgroup, WinNT
Workstation, Win2000 Proffessional, OS/2...

U'u di€ém: do md hinh mang ngang hang don gidn nén dé cai dat, t6 chlic va quan
tri, chi phi thi€t bi cho md hinh nay thap.

Khuyét di€m: khong cho phép qudn 1y tdp trung nén d{r li€u phan tin, khd ning
bdo mét thap, rat dé bi xdm nhdp. Céc tai nguyén khong dugc sap x€p nén rat khé
dinh vi va tim ki€m.

Hinh 1.3 — M6 hinh Ung dung mang ngang hang (Peer-to-Peer)

2. Mang khach chu (client- server)

Trong mo hinh mang khich chl ¢c6 mOt hé thdng mdy tinh cung cap cdc tai
nguyén va dich vU cho cd hé thOng mang sU dung goi 1 cdc may chU (server).
MOt hé thOng may tinh s& dung cic tai nguyén va dich vU niy dugc goi 13 may
khach (client). Cédc server thuGng c6 cdu hinh manh (tbc d0 xU 1y nhanh, kich
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thudc 1uu trlf 16n) hodc 1a cic mdy chuyén dung. Dua vao chlic ning cé thé€ chia
thanh céc loai server nhu sau:

+ File Server: phuc vU cic yéu cau hé thdng tap tin trong mang.

+ Print Server: phuc vU c4c yéu cau in an trong mang.

+ Application Server: cho phép cic Ung dung chay trén céc server va trd vé

két qua cho client.

+ Mail Server: cung cap céc dich vu vé géi nhan e-mail.

+ Web Server: cung cap cic dich vu vé web.

+ Database Server: cung cap cic dich vu vé& 1uu tr(r, tim ki€m thong tin.

+ Communication Server: qudn Iy cic két nOi tU xa.
Hé diéu hanh mang dung trong mo hinh client - server 12 WinNT, Novell NetWare,
Unix, Win2K...
U'u di€m: do cic dit liéu duoc 1uu tr(r tap trung nén dé bdo mat, backup va dong
b0 v&i nhau. Tai nguyén va dich vu dugc tap trung nén dé chia s€ va quan 1y va c6
th€ phuc vu cho nhi€u ngudi diing.
Khuyét di€m: cdc server chuyén dung rat dat tién, phdi c6 nha quan tri cho hé

thOng.

Hinh 1.4 — M6 hinh Ung dung mang khach chu (Client-Server)

IV. CACLOIICH THUC TE CUA MANG.
1. Tiétkiém duoc tai nguyén phan clng.

Khi cdc may tinh clla m&t phong ban dugc ndi mang vGi nhau thi chiing ta c6
th€ chia s€ nhitng thi€t bi ngoai vi nhu may in, mdy FAX, 6 dia CDROM... Thay vi
trang bi cho tUng mady PC thi thong qua mang chiing ta c6 th€é ding chung cic thiét
bi nay.
Vi du 1: trong mOt phong mdy thuc hanh c6 khodng 30 may, n€u trang bi cho tat cd
cdc mdy tram c6 dia cUng thi rat phi ma ching ta l1ai khong tan dung dugc hét
ning sudt cla cdc dia cUng d6. Gidi phap tap trung tat cd cic Ung dung vao server
va dung cong nghé mang bootrom d€ chay cdc mdy tram s€ lam gidm chi phi phan
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clng dOng thdi ti€én dung cho cong tic qudn tri phong mdy han ché dugc tinh
trang céc hQc vién vo tinh 1am hdng céc mdy tram.
Vi du 2: MOt cong ty muOn rang tat cd cdc phong ban déu dugc s dung Internet
thong qua modem va dudng dién thoai. Néu ching ta trang bi cho moi phong ban 1
modem va 1 duOng di€n thoai thi khong kha thi vi vay ching ta phdi tan dung cO
s& ha tang mang d€ chia s& 1 modem va dudng di€n thoai cho cd cong ty déu cé
thé€ truy cap Internet.
2. Trao dOi dit liéu trd nén dé dang hon.

Theo phuong phép truyén thdng muOn chép dit li€u gilra hai mdy tinh chiing
ta dung dia mém hodc dung cép link d€ n6i hai mdy 1ai v&i nhau sau dé chép d{r
liéu. Ching ta thdy rang hai gidi phédp trén sé khong thuc t€ néu mot may dat tai
tang trét va mOt mdy dat tai tang 5 trong mOt tdoa nha. Viéc trao d6i d{r liéu gilra
cdc mdy tinh ngy cang nhi€u hon, da dang hon, khodng cich gilra cic phong ban
trong cong ty ngay cang xa hon nén viéc trao d6i d{f 1iéu theo phudng thic truyén
thOng khong con dugc dp
dung n(ra, thay vao d6 12 cdc mdy tinh nay dugc nbi v&i nhau qua cong nghé mang.

3. Chia sé Ung dung.

Céc Ung dung thay vi trén tUng m4y tram ching ta s€ cai trén mOt mdy server
va cdc mdy tram ding chung Ung dung d6 trén server. Lic d6 ta ti€t ki€m dudc chi
phi bdn quyén va chi phi cai dat, quan tri.

4. Tap trung di li€u, bdo mat va backup tot.

DOi vGi cdc cong ty 16n di liéu luu trilf trén cdc mdy tram rOi rac dé dan
dén tinh trang hu héng thong tin va khong dugc bdo mat. Néu céc dit li€u nay
dudgc tap trung vé server d€ tién vi€c bdo mat, backup va quét virus.

5. Su dung ciac phan mé€m Ung dung trén mang.

NhG cédc cong nghé mang ma cidc phan mém Ung dung phat tri€n manh va
dugc 4p dung vao nhi€u linh vuc nhu hang khdng (phdn mém ban vé mdy bay tai
cdc chi nhanh), duGng sat (phdn mém theo ddi ding ky vé va ban vé tau), cdp thodt
nudc (phan mém qudn 1y cong ty cap thodt nuGc thanh pho)...

6. SU dung cac dich vu Internet.

Ngay nay Internet rat phat tri€n, tat cd moi ngUQi trén thé gidi déu c6 thé
trao d6i E-mail v&i nhau mOt cdch dé dang hodc c6 thé trd chuyén véi nhau ma chi
phi rat thdp so v&i phi vién thong. POng thOi cdc cong ty cling diing cong nghé
Web d€ quang cdo sdn phdm, mua bdn hang héa qua mang (thuong mai dién
tl) ...
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Dua trén cO s® ha tang mang chiing ta c6 th€ xay dung cic hé thOng Ung
dung 16n nhu chinh phU dién tU, thuong mai dién tl, dién thoai Internet nham
gidm chi phi va ting kha niing phuc vU ngay cang tOt hon cho con ngudi.

CHUONG 2

CAC KIEN TRUC VA CONG NGHE MANG LAN

I. CAC KIEN TRUC MANG (TOPOLOGY).
1. Khai niém.

Network topology 13 so d6 dung bi€u dién cic ki€u sap x€p, b0 tri vat Iy
cUa mdy tinh, diy cdp va nhling thanh phan khéc trén mang theo phuong dién vat
ly.

C6 hai kiéu kién triic mang chinh 13: ki€n tric vat 1y (md ta cich bo tri
dudng truyén thuc su cla mang), ki€n tric logic (md td con dudng ma d{ liéu
that su di chuyé€n qua cdc node mang)

2. Cic ki€u ki€n tric mang chinh.
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a. Mang Bus (tuyén)
- Kién tric Bus 13 mOt ki€n tric cho phép nOi mang cdc mdy tinh don gidn va pho
bi€n nhat. N6 dung mOt doan cdp nOi tat cd mdy tinh va cic thiét bi trong mang
thanh mOt hang. Khi mOt mdy tinh trén mang g&i d{ li€u dudi dang tin hi€u dién
thi tin hi€éu nay s& dugc lan truy€n trén doan cdp dén cdc mdy tinh con lai, tuy
nhién d{ li€u nay chi dugc may tinh c6 dia chi so khGp vGi dia chi ma héa trong dt
liéu chdp nhan. MOi 1an chi c6 mOt mdy c6 thé gbi d(t liéu 1én mang vi vay sO
lugng mdy tinh trén bus cang ting thi hi€u sudt thi hanh mang cang cham.
- Hién tugng dOi tin hiéu: 12 hién tugng khi d{t liéu dugc gbi 1én mang, dr liéu
s& di tU dau cdp nay dén dau cdp kia. N&u tin hi€u ti€p tuc khdng nglng né sé dbi
tGi lui trong diy cdp va ngin khong cho mdy tinh khac gdi dir liéu. D€ gidi quyét
tinh trang niy ngUoi ta ding moOt thi€t bi terminator (dién trd cudi) dat 3 moi dau
cap d€ hap thu cdc tin hiéu dién tu do.
- U di€m: kién tric nay dung it cap, dé 1ap dat, gid thanh ré. Khi m& rOng mang
tuong doi don
gidn, n€u khodng cich xa thi c6 th€ ding repeater d€ khuéch dai tin hiéu.
- Khuyét di€m: khi doan cap dUt ddi hodc cic dau nOi bi hd ra thi sé c6 hai dau
cap khong ndi v&i terminator nén tin hi€u sé dOi nguoc va lam cho toan bd hé
th6ng mang s€ ngung hoat dOng. Nhiig 16i nhu thé rat khé phét hién ra 1a hdng
chO nio nén cong tic quan tri rat khé khi mang 16n (nhi€u may va kich thudc 16n).

e e e

.I !_!z

—2

Hinh 2.1 — Kié€n tric mang Bus.

b. Mang star (sao)
- Trong ki€n triic ndy, cdc may tinh dugc nOi vao mOt thi€t bi ddu nOi trung tim
(Hub hodc Switch). Tin hi€u dugc truyén tU mdy tinh g&i dt li€u qua hub tin hiéu
dugc khuéch dai va truyén dén tat cd cic mdy tinh khéc trén mang.
- U di€m: ki€n tric star cung cap tai nguyén va ch€ d0 qudn ly tap trung. Khi mOt
doan cdp bi hong thi chi dnh hudng d€n mdy dung doan cdp d6, mang van hoat
dOng binh thudng. Kién triic niy cho phép chiing ta c6 th€ m& rdng hodc thu hep
mang mOt cich dé dang.
- Khuyét diém: do mOi mdy tinh déu phai ndi vao moOt trung tim di€m nén ki€n
triic nay doi hdi nhi€u cdp va phdi tinh todn vi tri dat thi€t bi trung tAm. Khi thiét bi
trung tim di€m bj hdng thi toan b0 hé thOng mang ciing ngling hoat dOng.
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Hinh 2.2 — Kién tric mang Star.

c. Mang Ring (vong)

- Trong mang ring cic mdy tinh va cic thi€t bi ndi v4i nhau thanh m6t vong
khép kin, khdng c6 dau nao bi hé. Tin hi€u dugc truyén di theo mOt chi€u va qua
nhi€u mdy tinh. Ki€n tric nay ding phuong phdp chuy€n thé bai (token passing)
dé€ truyén d{¥ li€u quanh mang.

- Phuong phap chuyén thé bai 1a phuong phap dung thé bai chuyén tUf mdy
tinh nay sang may tinh khic cho d€n khi t&i mdy tinh mubn gdi d{¥ li€u. M4y nay sé&
gilt thé bai va bat dau g6i dit liéu di quanh mang. D liéu chuyén qua tUng mdy
tinh cho dén khi tim dugc may tinh c6 dia chi khGp v&i dia chi trén di li€u. Mdy
tinh dau nhdn s& g&i mOt thong di€p cho mdy tinh dau géi cho biét dt liéu da
dugc nhan. Sau khi x4c nhdn mdy tinh dau gdi s€ tao thé bai mdGi va thd Ién
mang. Van tOc cUa thé bai xap xi v4i van tOc 4nh sing.

Hinh 2.3 — Kié€n tric mang Ring.
d. Mang Mesh (IUGi).
TUng cap mdy tinh thi€t 1ap céc tuy€n két nGi lién di€m do d6 sO lugng tuyén két
nOi nhanh chéng gia ting khi s6 1uQgng may tinh trong mang ting 1én nén ngUyi ta it
diing cho cdc mang 1udi 16n.
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Hinh 2.4 — Kié€n tric mang Mesh.

e. Mang Cellular (1€ bao).

Cac mang t€ bao chia ving dia Iy dang dugc phuc vu thanh céc t€ bao, moi
t€ bao dugc moOt tram trung tAm phuc vu. Cic thi€t bi st dung céc tin hiéu radio
d€ truyén thong v&i tram trung tim, va tram trung tim s€ dinh tuy€n cic thong
diép dén cdc thi€t bi. Vi du di€n hinh cla mang t€ bio 12 mang dién thoai di
dOng.

II. CAC CONG NGHE MANG LAN.

1. Khai niém.
- Collision Domain: diy 12 mOt viing c6 kha niing bi dung d0 do hai hay nhi€u may
tinh cting g@i tin hi€u 1én moi truOng truyén thong.
- Broadcast Domain: diy 12 mOt viing ma géi tin phdt tan (g6i tin broadcast) c6 thé
di qua dugc. Trong ving Broadcast Domain c6 th€é 13 ving bao gbm nhiéu
Collision Domain.

2. Ethernet

Pau tién, Ethernet dugc phat tri€n bdi cédc hang Xerox, Digital, Intel vao
dau nhng nim 1970. Phién ban dau tién cla Ethernet dugc thi€t k€ nhu mOt hé
thdng 2,94 Mbps d€ nOi hon 100 mdy tinh vao mdt sQi cdp dai 1 Km. Sau dé céc
hing 16n da thdo ludn va dua ra chudn danh cho Ethernet 10 Mbps.

Ethernet chudn thuGng cé cdu hinh bus, truyén véi tdc d0 10Mbps va dua
vio CSMA/CD (Carrier Sense Multiple Access / Collision Detection) d€ di€u
chinh 1uu thong trén dudng cdp chinh. Tém lai nhing dac di€m co ban cla
Ethernet nhu sau:

- Cau hinh: bus hodc star.

- Phuong phap chia s€ mdi trudng truyén: CSMA/CD.

- Quy céch ky thuat IEEE 802.3

- Van tOc¢ truyén: 10 — 100 Mbps.

- C4p: cdp dOng truc manh, cdp dOng truc 16n, ciap UTP.
- Tén cUa chuan Ethernet thé hién 3 dac diém sau:

- Con sO dau tién th€ hién tdc d0 truyén t0i da.
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- TU ti€p theo th€ hién tin hi€u dai tan co s& duodc st dung (Base hodc
Broad).
+ Ethernet dua vao tin hiéu Baseband sé s dung toan b0 bing thong cla
phuong tién
truy€n dan. Tin hiéu d{ liéu sé dudc truyén truc ti€p trén phuong tién truyén
dan ma khong can thay dGi ki€u tin hiéu.
+ Trong tin hiéu Broadband (ethernet khong sU dung), tin hiéu d{ li€u
khong bao gi0 gdi truc
ti€p 1én phuong tién truy€n dan ma phai thuc hién di€u ché.
- C4c ky tu con 1ai th€ hién loai cdp dugc st dung. Vi du: chudn 10Base2,
tOc d0 truyén tOi da 12 10Mbps, sU dung tin hi€u Baseband, s& dung cap
Thinnet.

Card mang Ethernet: hdu hét cic NIC cii déu dugc cdu hinh bang céc
jump (cic chdu cam chuy€n) d€ an dinh dia chi va ngat. Cac NIC hién hanh dugc
cau hinh tu dOng hodc bang mOt chuong trinh chay trén may chlra card mang, né
cho phép thay d6i cdc ngat va dia chi b0 nhd luu tr(r trong mOt chip bd nhG ddc
biét trén NIC.

= EnixlzlnlninlzizninkEs

Serial data

164
parall=l dala

B El ==
EI &
El:E-—»
El = =
El = =l -~
Bl El = -
El =
ElEE -
HHE->
Bl = = -

144144
aloololuf
bfolnlslufo
nfallolnf

Hinh 2.5 — Card mang Ethernet.

Dang thlc khung trong Ethernet: Ethernet chia d{f li€u thanh nhi€u khung
(frame). Khung 12 mOt gé6i thdng tin duQc truy€n nhu mOt don vi duy nhat. Khung
trong Ethernet c6 th€ dai tUr 64 dén 1518 byte, nhung ban than khung Ethernet da
sU dung it nhat 18 byte, nén d{t li€u mOt khung Ethernet c6 th€ dai tUr 46 dén 1500
byte. MOi khung d€u c6 ch(fa thong tin di€u khi€n va tuan theo mot cach t0 chlic
cO ban. Vi du khung Ethernet (diing cho TCP/IP) dugc truyén qua mang vdi cic
thanh phan sau:
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Preamble Source

lDestinatiu:unl Type Dl[g. CEC
Field

Length {bytes) a8 5] [} 2 A6-1500 4

Hinh 2.6 — Cau triic khung Ethernet.

C4c truOng trong Frame Ethernet:
- Preamble: 8 byte m& dau.
- Destination: 6 byte th€ hién dia chi MAC dich.
- Source: 6 byte thé hién dia chi MAC nguOn.
- Type: 2 byte th€ hién ki€u giao thltc & tang trén.
- Data: d(t li€u cUa Frame.
- CRC: 4 byte diing d€ ki€m 10i cUa Frame.
Céc loai Ethernet v&i bing tan co so:
- 10Base2: tdc d6 10, chiéu dai cdp nhd hon 200 m, dung cdp thinnet (cip dOng
truc manh).
- 10Base5: tbc d6 10, chi€u dai cdp nhd hon 500 m, dung cdp thicknet (cip
dOng truc day).
- 10BaseT: tbc d6 10, diing cap xodn doi (Twisted-Pair).
- 10BaseFL: tOc d0 10, dung cap quang (Fiber optic).
- 100BaseT: tbc d6 100, diing cap xoan doi (Twisted-Pair).
- 100BaseX: tbc d6 100, diing cho multiple media type.
- 100VG-AnyLAN: tOc dd 100, dung voice grade.

a. Chudn 10Base2
Cé&u hinh nay dudc xic dinh theo tiéu chudn IEEE 802.3 va bdo ddm tuin
thU cdc quy tac sau:
- Khodng cich tOi thi€u gilta hai mdy tram phai cdch nhau 0.5m.
- Dung cép Thinnet (RG-58).
- T6c dO 10 Mbps.
- Dung dau n0i ch( T (T-connector).
- Khong th€ vuot qui phan doan mang t0i da 1a 185m. Toan bd hé thOng cdp
mang khong th€ vuot qud 925m.
- SO niit tOi da trén mOi phan doan mang 1a 30.
- Terminator (thi€t bi ddu cudi) phdi c6 tr@ khang 50 ohm va dugc ndi dat.
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- M6i mang khong thé c¢6 trén nim phan doan. Cic phan doan c6 thé ndi t6i
da bOn bO khuéch dai va chi c6 ba trong s6 ndm phan doan cé th€ cé niit

mang (tuan thQ quy tac 5-4-3).

Quy tdc 5-4-3: quy tac nay cho phép két hgp dén nim doan cép dugc ndi boi
4 b0 chuyén ti€p, nhung chi c¢6 3 doan 1a nOi tram. Theo hinh dudi ta thay
doan 3, 4 chi tOn tai nham muc dich 1am ting t6ng chi€u dai mang va cho

phép mdy tinh trén doan 1, 2, 5 nam cling trén mOt mang.

Rapeaber 1

Repwiler 4

Hinh 2.7 — Qui tac 5-4-3.
U'u di€m chudn 10Base2: gi4 thanh ré, don gidn.

b. Chudn 10Base5
Chudn mang nay tuan theo cic quy tac sau:
- Khodng céch tGi thi€u gilta hai nit 14 2.5m.
- Duing cdp thicknet (cip dOng day).
- Biing tan c0 sG 10Mbps.
- Chi€u dai phan doan mang t0i da 13 500m.

- Toan b chi€u dai mang khong th€ vuot qua 2500m.
- Thi€t bi ddu culi (terminator) phdi dugc ndi dat.

- Cé4p thu phat (tranceiver cable), nOi tUf mdy tinh dén bd thu phét, c6 chiéu

dai t0i da 50m.

- SO niit tOi da cho mOi phan doan mang 12 100 (bao gdm mdy tinh va tat cd

C4c repeater).
- Tun theo quy tac 5-4-3.
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Uu diém: khac phuc dugc khuyét di€ém cla mang 10Base2, hO trg kich thudc
mang 16n hon.
Chii y: trong cdc mang 16n ngudi ta thuOng k€t hop cdp day va cdp manh. Cdp day
dung lam cdp chinh rat tOt, con cdp manh ding lam doan nhanh.
c. Chuén 10BaseT.
Chudn mang nay tuin theo cic quy tac sau:
- Dung cdp UTP loai 3, 4, 5 hoac STP, c¢6 mUc tr@ khang 1a 85-115 ohm, &
10Mhz.
- Dung quy cdch ky thuat 802.3.
- Dung thiét bi ddu nGi trung tAm Hub.
- TOc d6 tdi da 10Mbps.
- Duing dau n6i RJ-45.
- SO niit tOi da 12 512 va chiing c6 th€ ndi vao 3 phan doan bat ky vGi nim
phan tuyén t0i da c6 san.
- Chié€u dai t6i da mOt phan doan cép 1a 100m.
- Duing md hinh vat Iy star.
- C6 thé ndi cdc phan doan mang 10BaseT bang cip dOng truc hay cdp quang.
- SO lugng may tinh tOi da 1a 1024.
- Khodng céch tOi thi€u gilta hai mdy tinh 1 2,5m.
- Khodng céch cdp t0i thi€u tU mOt Hub d€n mOt mdy tinh hodc mOt Hub
khac 1a 0,5m.
Uu di€m: do trong mang 10BaseT dung thi€t bji ddu ndi trung tAm nén dr liéu
truy€n tin cdy hon, dé qudn ly. Diéu nay ciing tao thudn 1gi cho viéc dinh vi va
sUta ch(fa cdc phan doan cdp bi hOng. Chudn nay cho phép ban thi€t k& va xay
dung trén tUng phan doan mot trén LAN va c6 th€ ting dan khi mang can phat
trién. 10BaseT ciing tuong dOi ré tién so vGi cdc phuong 4n dau cap khic.
d. Chudn 10BaseFL.
Céc dac diém cla 10BaseFL:
- TOc d0 t6i da 10 Mbps.
- Truyén qua cdp quang.
Uu di€m:
- Do diing cdp quang nOi cic Repeater nén khodng cich tdi da cho mOt doan
cap 1a 2000m.
- Khong sg bi nhi€u dién tUr.
- SO nit tOi da trén mOt doan cdp 16n hon nhi€u so v&i 10Base2, 10Base5,
10BaseT.
e. Chuén 10BaseFL.
Céc dac di€ém cla 10BaseFL:
- TOc d0 t6i da 10 Mbps.
- Truy€n qua cdp quang.
Uu diém:
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- Do diing cdp quang nOi cdc Repeater nén khodng cich tdi da cho mOt doan
cap 1a 2000m.
- Khong sQ bi nhi€u dién tU.

- SO nit
10BaseT.

t0i da trén mOt doan cdp 16n hon nhi€u so v&i 10Base2, 10Base5,

f Chudn 100VG-AnyLAN.

100VG

cUa Ethernet
thuat:

- T6c d0

(Voice Grade) AnyLan 13 cdng nghé mang két hgp c4c thanh phan
va Token Ring, diung quy cich ky thudt 802.12. Cic dac di€m kY

truy€n dt 1iéu t0i thi€u 1a 100Mbps.

- SUr dung cdp xoan d6i gdm bOn cdp xodn (UTP loai 3, 4, 5 hodc STP) va
cap quang.
- Kha ning hO trg sang 10c tUng khung c6 dia chi tai Hub nham ting cuOng

tinh ndng

bdo mat.

- Chap nhan cd khung Ethernet 1an géi Token Ring.
- Dinh nghia trong IEEE 802.12.
- M6 hinh vat ly: cascaded star, moi mdy tinh dugc ndi v4i mOt Hub. C6 thé

m& rOng

mang bang cich thém Hub con vao Hub trung tam, Hub con déng

vai trdo nhU mdy tinh dGi v&i Hub me.
- Chiéu dai ti da cUa doan chay cap nOi hai Hub 12 250m.

Etvernet, Token Ring, FODI, ATK, WAN

_J- 100/10 Ethernet

Switch pC
Bridge/ [
Router b |

Werkstation

Hub

100VG-ANyLAN  Hub
Hub 100VG-AnyLAN

Hub

Hinh 2.8 — MOt vi du vé€ chudn 100VG-AnyLAN.
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g. Chudn 100BaseX.

Tiéu chudn 100BaseX Ethernet con goi 13 Fast Ethernet 13 s m& rOng cla
tiéu chudn Ethernet c6 san. Tiéu chudn nay dung cdp UTP Cat5 va phuong phdp
truy cdp CSMA/CD trong cdu hinh star bus v&i moi doan cép nGi vao m6t Hub
tuong tu 10BaseT. TOc d0 100Mbps. Chudn 100BaseX cé cic ddc td Ung vli cic
loai duOng truyén khéc nhau:

- 100BaseT4: dung cap UTP loai 3, 4, 5 c6 bOn cap xoan ddi.
- 100BaseTX: ding cidp UTP loai 5 c6 hai cdp xoan ddi hodc STP.
- 100BaseFX: dung cdp quang c6 hai day 106i.

Hub

Hinh 2.9 - MOt vi du vé chudn 100Base-X.

Bang dudi day sé tém tat 1ai céc thong s6 cla mot s6 loai cép.

Chudn Loai cap Chi€u dai tdida | Pau nbi
10Base2 Thinnet 185m BNC
10Base5 Thicknet 500m AUI
100Base-TX | UTP cat 5, 2 cap diy 100m RJ45
100Base-FX Céap quang Multimode, | 400m MIC, ST, SC

16i 62.5 hodc 125 micro
1000Base-CX | STP 25m RJ45
1000Base-T UTP cat 5, 4 cap day 100m RJ45
1000Base-SX | C4p quang ultimode,ld61 | 62.5 micro  thi | SC
62.5 hodac 50 micro dugc 275m
50 micro thi duQc
550m
1000Base-LLX | Cép quang Multimode, | 62.5 micro thi SC
161 62.5 hoac 50 micro | duQc
Cép quang Singlemode, | 440m 50 micro thi
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161 9 micro dugc 550m 9
micro thi duQc 3-
10Km
CHUONG 3
MO HINH THAM CHIEU OSI

1. MO HINH THAM CHIEU 0OSI 7 LOP.
1. Khai ni€m giao thUc (protocol).
La quy tac giao ti€p (tiéu chudn giao ti€p) gilra hai hé thGng gidp ching hi€u
va trao d6i dit liéu dugc vGi nhau.
Vi du: Internetwork Packet Exchange (IPX), Transmission control protocol/
Internetwork Protocol (TCP/IP), NetBIOS Extended User Interface (NetBEUI)

2. Céc t6 chite dinh chuén.

ITU (International Telecommunication Union): Hiép hdi Vién théng quOc
té.

IEEE (Institute of Electrical and Electronic Engineers): Vién cic ki su’ dién
va dién t{.

ISO (International Standardization Organization): TG chlc Tiéu chudn
quOc t€, tru s@ tai Geneve, Thuy Si. Vao nim 1977, ISO dugc giao trach nhi€m
thi€t k€ mot chudn truyén thong dua trén 1i thuyét vé ki€n tric ciac hé thOng md
lam cO s3 d€ thi€t k€ mang mdy tinh. Md hinh nay c6 tén 1a OSI (Open System
Interconnection - tUong két cic hé thdng ma)

3. Mo hinh OSI.

M0 hinh OSI (Open System Interconnection): 12 md hinh dugc t6 chlc ISO
dé xudt tUr 1977 va cong bO 1an dau vao 1984. PE cic mdy tinh va céc thi€t bj
mang c6 th€ truyén théng v&i nhau phdi c6 nhing qui tac giao ti€p dUgc cic bén

Troogng trung hoic BCVT & CNTT 111 17



Bagi giaiing lyu thuyedt Maing Internet

chdp nhan. M6 hinh OSI 12 mOt khuén mau gitp chiing ta hi€u dit liéu di xuyén
qua mang nhU th€ nio dOng thOi cling gitp ching ta hi€u dugc cic chlic ning
mang dién ra tai moi 18p.
Trong md hinh OSI ¢6 bdy 18p, mbi 16p md td mOt phan chlic ning dbc 1ap.
Su tach 16p clia md hinh nay mang 1ai nhing 10i ich sau:
- Chia hoat ddng thong tin mang thanh nh{ing phan nhd hon, don gidn hon
gitip chiing ta d& khdo sét va tim hi€u hon.
- Chudn héa cic thanh phan mang d€ cho phép phit tri€n mang tU nhi€u nha
cung c@p sdn pham.
- Ngin chan dudc tinh trang su thay dGi cla mOt 16p 1am dnh hudng dén cic
18p khéc, nhu vay gitp moi 10p c6 thé phat trién dbc 1ap va nhanh chéng hon.
Mo hinh tham chi€u OSI dinh nghia c4c qui tac cho c4c ndi dung sau:
- Céch thUc cdc thi€t bj giao ti€p va truy€n thong dugc v&i nhau.
- C4c phuong phap d€ cdc thi€t bi trén mang khi nao thi dugc truyén dr liéu,
khi nao thi khong duQc.
- C4c phuong phéap d€ ddm bdo truyén ding d{f liéu va ding bén nhan.
- Cé4ch thlc van tdi, truyén, sdp x€p va két ndi v&i nhau.
- Céch thUc ddm bdo cic thi€t bi mang duy tri tdc d0 truyén di li€u thich
hop.
- C4ch bi€u dién mOt bit thiét bi truyén dan.
Mo hinh tham chi€u OSI dugc chia thanh by 18p vGi céc chlic ning sau:
- Application Layer (16p Ung dung): giao dién gi(ta Ung dung va mang.
- Presentation Layer (13p trinh bay): thod thudn khudn dang trao d6i dit liéu.
- Session Layer (16p phién): cho phép ngu@i diing thié€t 1ap cic két noi.
- Transport Layer (18p van chuy&n): ddm bdo truyén thong gilta hai hé
thOng.
- Network Layer (16p mang): dinh hudng d{ 1iéu truyén trong mdi truOng
lién mang.
- Data link Layer (16p lién két d{t li€u): x4c dinh viéc truy xuat dén cic thiét
bi.
- Physical Layer (18p vat 1y): chuy€n dGi dr 1i€u thanh céc bit va truyén di.
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Application | = | Application
{ 3
- . [Pieariaing
} 3
[ e ~[ Session |
. L -
;p TGommunication ip
[ [ Nework |
Computer A 1 Computer B
Data-link |-«

Hinh 3.1 — M hinh tham chi€u OSI

4. Chuc niing cla cic 18p trong mé hinh tham chi€u OSI

L&p Ung dung (Application Layer): 13 giao di€n gita cdc chuGng trinh Ung
dung cla ngudi dung va mang. LGp Application x(r 1y truy nhap mang chung,
ki€m sodt ludng va phuc hoi 16i. LSp nay khong cung cdp céc dich vu cho 18p nao
ma né cung cdp dich vu cho cdc Ung dung nhu: truyén file, g&i nhan E-mail,
Telnet, HTTP, FTP, SMTP...

L&p trinh bay (Presentation Layer): 18p nay chiu trach nhiém thuong 1u0ng
va x4c 1ap dang thlc d{ liéu dugc trao d6i. N6 ddm bdo thong tin ma 16p Ung
dung cla mOt hé& thOng dau cudi gbi di, 16p Ung dung cla hé thOng khic c6 thé
doc dugc. LGp trinh bay thong dich gilta nhi€u dang d{t liéu khic nhau thdng qua
mOt dang chung, ddng thdi né ciing nén va gidi nén d{t li€u. Th( tu byte, bit bén
g0i va bén nhan qui UGc qui tac gbi nhan mot chubi byte, bit tlf trai qua phdi hay
tU phdi qua trdi. Néu hai bén khong thOng nhat thi s€ c¢6 su chuy€n ddi thr tU cdc
byte bit vao trudc hodc sau khi truyén.

LGp presentation ciing quan 1y cdc cdp d0 nén d{f li€u nham gidm sb bit
can truyén. Vi du: JPEG, ASCCI, EBCDIC....

L&p phién (Session Layer): 16p nay c6 chlc ning thi€t 1ap, quan 1y, va két
thic cdc phién thong tin gi(ra hai thiét bi truy&n nhan. LSp phién cung cap céc dich
vU cho 16p trinh bay. L&p Session cung cap su dong bl héa gilta cic tic vu ngudi
ding bang cich dat nhimg di€m ki€m tra vao lubng d{F liéu. Bang cich nay, néu
mang khong hoat dOng thi chi c6 d{f liéu truyén sau di€m ki€m tra culi cuing m&i
phdi truyén 1ai. LGp nay ciing thi hanh ki€m sodt hdi thoai gilta cdc qua trinh giao
ti€p, di€u chinh bén nao truy€n, khi ndo, trong bao lau. Vi du nhu: RPC, NFS,...
L&p nay két nGi theo ba cich: Haft-duplex, Simplex, Full-duplex.

LGp van chuyén (Transport Layer): 18p van chuyén phan doan d{ liéu tUr
hé thOng mdy truyén va tai thi€t 1ap dit liéu vao mOt ludng dr li€u tai hé thOng
mdy nhan ddm bdo rang viéc ban giao cic thong diép gilta cdc thi€t bi dang tin
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cay. DI liéu tai 16p nay goi 12 segment. LGp nay thi€t 1ap, duy tri va két thiic cic
mach do ddm bdo cung cap cic dich vu sau:

- X€p th tu cdc phan doan: khi mOt thong dlep 16n dugc tich thanh nhi€u
phan doan nho d€ ban giao, 18p van chuyén sé sap xep th& tU c4c phan doan
trudc khi rap nGi cic phan doan thanh thong di€p ban dau.

- Ki€ém sodt 10i: khi c6 phan doan bi that bai, sai hodc trung 1ap, 10p van
chuyén s& yéu cau truyén lai.

- Ki€ém soat luﬁng 18p van chuyén dung céc tin hi€u bio nhan d€ xic nhan.
Bén gUi sé khong truy€n di phan doan d{ li€u k€ ti€p n€u bén nhan chua gbi tin
hiéu x4c nhén rang da nhan dugc phan doan dit liéu truGe d6 day du.

L&p mang (Network Layer): 16p mang chiu trach nhi€m 1ap dia chi cac
thong diép, dién dich dia chi va tén logic thanh dia chi vat Iy dOng thdi né ciing
chiu trach nhi€ém g@i packet tU mang ngubn dén mang dich. Lp nay quyét dinh
duOng di tU mdy tinh ngubn dé€n mdy tinh dich. N6 quy€t dinh d{t 1iéu sé€ truyén
trén duOng nio dua vao tinh trang, Uu tién dich vU va cdc y€u t0 khic. N6 ciing
quan 1y luu lugng trén mang chang han nhu chuyén d6i géi, dinh tuy€n, va ki€m
sodt sU' tac nghén dr liéu. Néu b0
thich Ung mang trén bd dinh tuy€n (router) khong thé truyén dU doan di li€u ma
may tinh ngubn gdi di, 18p Network trén bd dinh tuy€n sé chia d{t li€u thanh
nh{ing don vi nhd hon, néi cich khac, n€u may tinh ngudn gdi di cic géi tin c6 kich
thudc 1a 20Kb, trong khi Router chi cho phép céc géi tin ¢6 kich thudc 1a 10Kb di
qua, thi Iic d6 18p Network cUa Router sé& chia géi tin ra 1am 2, mOi géi tin c6 kich
thudc 1a 10Kb. G d&u nhén, 18p Network rép n6i 1ai dit li€u. Vi du: mdt s giao
thlec 16p nay: 1P, IPX,...

D(r li€u G 18p nay g0i packet hodc datagram.

LGp lién két dit liéu (Data link Layer): cung cap kha ning chuyén d{r 1iéu
tin cay xuyén qua mOt lién két vat Iy. L&p nay lién quan dén:

- Dia chi vatly.

- M0 hinh mang.

- CO ché truy cap duOng truy€n.

- Thong bdo 16i.

- Th( tu phan ph0i frame.

- Piéu khién dong.

Tai 16p data link, cdc bit d€n tU 18p vat 1y dugc chuy€n thanh céic frame d{F
liéu bang cach ding mot sO nghi thitc tai 10p nay. LGp data link duoc chia thanh
hai 18p con:

- L6p con LLC (logical link control).

- L&p con MAC (media access control).

LGp con LLC la phan trén so vGi cic giao thUc truy cap duGng truyén khic,
né cung cap su mém déo vé giao ti€p. BGi vi 16p con LLC hoat ddng dbc¢ 1ap véi
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céc giao thUc truy cap duOng truy€n, cho nén céc giao thlc 18p trén hon (vi du nhu
IP & 16p mang) c6 thé hoat ddng ma khong phu thudc vao loai phuong tién LAN.
LGp con LLC c6 th€ 1& thulc vao céac 18p thap hon trong vi€c cung cdp truy cap
duOng truyén.

L&p con MAC cung cdp tinh th( tU truy cap vao mdi trudng LAN. Khi nhi€u
tram ciing truy cap chia s& méi truOng truyén, d€ dinh danh mbi tram, 18p cho
MAC dinh nghia mOt truOng dia chi phan cUng, goi 1a dia chi MAC address. Dia
chi MAC 12 mOt con s6 don nhat d6i véi moi giao ti€p LAN (card mang).

LGp vat 1y (Physical Layer): dinh nghia cic qui cdch vé di€n, co, thU tuc va
cdc ddc td chlc ning d€ kich hoat, duy tri va dUng moOt lién két vat ly gilta cic hé
thOng dau cudi. MOt sO cic dac di€m trong 16p vat 1y nay bao gOm:

- MUc dién thé.
- Khodng th0i gian thay dGi dién thé.
- TOc d0 dit 1iéu vat ly.
- Khodng dudng truyén t0i da.
- Céc dau nbi vat ly. .
II. QUA TRINH XU LY VA VAN CHUYEN CUA MOT GOI1 DU LIEU.

spon L7 | ol ArictT 17 |onla|  4n
St 18 | 7 | onda Freertsir 18| L7 | ok
Smim L6 | L8 | L7 | Dl Smssr L5 | e |7 | ool
Tereoe 14|15 | 18 [ 17 | nla Dm L4| 15| 18 |17 | nla E:'
heces L4| 15| L2 [ 17 | nla o, L4| 15| 18 |17 | nda
Dali |13+ | 4|06 | 8 | 7 | oola | L zebs Lk | L] 2| 4| 05 | 18 | 17 | ool L4
e |LE| L2 14| 16| 18 | 7 | ool | - Froce ||| 8| 05 | 8 | 17 | ool | L3
el 16
a_al :lu

Hinh 3.2 — Qua trinh x( Iy va van chuyé&n cla géi tin

1. Qua trinh déng géi dir liéu (tai may gli)

Déng g6i dit 1i€u 1a qué trinh dat dt 1i€u nhan dugc vao sau header (va
truGc trailer) trén moi 16p. LOp Physical khong déng g6i dit 1i€u vi n6 khong ding
header va trailer. Viéc déng géi d{t liéu khong nhat thi€t phadi xdy ra trong moOi
1an truyén d{ 1iéu cla trinh Ung dung. C4c 18p 5, 6, 7 s& dung header trong qué
trinh kh@i dOng, nhung trong phan 18n cic 1an truyén thi khong c6 header cUa 18p
5, 6, 7 1y do 12 khong c6 thong tin m&i d€ trao doi.
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Hinh 3.3 — Tén g0i d{t li€u & céc tang trong mo6 hinh OSI

Céc dt 1i€u tai mdy gUi dugc xU 1y theo trinh tU nhU sau:

- Ngudi dung thong qua 18p Application d€ dua céc thong tin vao mdy tinh.
Céc thong tin nay c6 nhi€u dang khac nhau nhu: hinh dnh, 4m thanh, vin ban...

- Ti€p theo cic thong tin d6 dugdc chuyén xudng 16p Presentation d€ chuyén
thanh dang chung, rOi ma ho4 va nén d{t li€u.

- Ti€p d6 d{t liéu dugc chuyén xubng 18p Session d€ bG sung cic thong tin vé
phién giao dich nay.

- Dt liéu tiép tuc dugc chuy€n xudng 16p Transport, tai 16p nay df liéu
dugc cat ra thanh nhi€u Segment va bd sung thém céc thong tin vé phuong thlc
van chuyén d{f liéu d€ ddm bdo do tin cdy khi truyén.

- DUt liéu ti€p tuc dugc chuyén xulng 18p Network, tai 16p nay moi
Segment dugc cat ra thanh nhi€éu Packet va b4 sung thém céc thong tin dinh tuyén.

- Ti€p d6 dit liéu dugc chuyén xudng 18p Data Link, tai 10p nay mOi Packet
s& dugc cat ra thanh nhi€u Frame va b8 sung thém cic thong tin ki€m tra géi tin
(d€ kiém tra @ nOi nhan).

- Cu0i ciing, mOi Frame s& dugc tang Vat Ly chuy&n thanh mOt chuli cic
bit, va dugc ddy 1én cdc phuong tién truyén dan d€ truyén dén céc thi€t bi khac.

2. Qua trinh truy€n dit liéu tir may gli dén may nhan.
Budc 1: Trinh Ung dung (trén may gUi) tao ra d{f li€u va cdc chuong trinh phan
cUng, phdn mém cai dat mOi 10p s€ b6 sung vao header va trailer (qud trinh déng
g6i d(r liéu tai mdy gui).
Budc 2: LGp Physical (trén mdy gUti) phét sinh tin hi€u 1én moi trudng truyén tdi
d€ truyén dit liéu.
Budc 3: L&p Physical (trén mdy nhan) nhan di liéu.
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Budc 4: Cac chuong trinh phan cUng, phan mém (trén may nhan) g& bo header va
trailer va x(r Iy phan d{r li€u (qud trinh xU Iy d{f li€u tai mdy nhan). Gilta budc 1
va budc 2 1a qua trinh tim dudng di cUa géi tin. Thong thulng, mdy gUi di biét dia
chi IP cUla mdy nhan. Vi thé, sau khi xdc dinh dugc dia chi IP cUla may nhan thi 16p
Network cUa mdy gUi s€ so sanh dia chi IP cUa may nhan va dia chi IP cUa chinh
no:

- Néu cling dia chi mang thi mdy gli sé tim trong bang MAC Table cUa minh
d€ c6 dugc dia chi MAC cla mdy nhdn. Trong truOng hop khong c6 dugc dia chi
MAC tuong Ung, n6 s€ thuc hién giao thlc ARP d€ truy tim dia chi MAC. Sau khi
tim dudc dia chi MAC, né s€ 1uu dia chi MAC nay vao trong bang MAC Table dé
16p Datalink st dung & cdc 1an gUi sau. Sau khi c6 dia chi MAC thi may gUi sé g6i
gdi tin di (giao thUc ARP s€ dugc néi thém trong chuong 6).

- N&u khdc dia chi mang thi mdy gli s€ ki€m tra xem mdy c6 dugc khai bdo
Default Gateway hay khong.

+ NE&u c6 khai bdo Default Gateway thi may gUi s€ g@i g6i tin thong qua
Default Gateway.

+ Néu khong c6 khai bio Default Gateway thi may g&i s€ loai bd géi tin va
thong bdo "Destination host Unreachable"

3. Chi tiét qua trinh x( Iy tai may nh@n

Budc 1: LOp Physical ki€m tra qué trinh dOng b0 bit va dat chubi bit nhdn dugc
vao vung dém. Sau d6 thong bdo cho 16p Data Link d{r li€u da dugc nhan.
Budc 2: LGp Data Link ki€m 16i frame bang céch ki€ém tra FCS trong trailer. Néu
¢6 16i thi frame bj bO. Sau d6 ki€m tra dia chi 16p Data Link (dia chi MAC) xem c6
tring v&i dia chi mdy nhan hay khong. Néu ding thi phan d{ li€u sau khi loai
header va trailer s& dugc chuy&n 1én cho 18p Network.
Budc 3: Dia chi 16p Network dugc ki€m tra xem c6 phdi 1a dia chi may nhan hay
khong (dia chi IP) ? Néu ding thi d{t 1iéu dugc chuyén Ién cho 18p Transport xU
Iy.
Budc 4: Néu giao thlic 18p Transport c6 ho trg viéce phuc hoi 16i thi s6 dinh danh
phan doan dugc xU ly. Céc thong tin ACK, NAK (géi tin ACK, NAK ding dé
phan hdi vé viéc céc géi tin di dugc gdi dé€n mdy nhan chua) cling dugc xU 1y 6
18p nay. Sau qud trinh phuc hoi 16i va sap th( tu cdc phan doan, dit liéu dugc dua
1én 16p Session.
Budc 5: Lép Session dam bdo mOt chubi cic thong diép da tron ven. Sau khi céc
lubng di hoan tat, 1&6p Session chuyén d{ li€u sau header 18p 5 1én cho 16p
Presentation xU 1y.
Budc 6: D liéu sé dugc 1Gp Presentation x(r 1y bang céch chuyén d6i dang thiic
d{r liéu. Sau d6 k€t qud chuyén Ién cho 10p Application.
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Budc 7: Lép Application xUr 1y header cu0i cung. Header nay ch(fa cdc tham sO
thod thudn gilta hai trinh Ung dung. Do vay tham sO nay thuOng chi dudc trao dGi
lic kh@i dOng qua trinh truy€n thong gilra hai trinh Ung dung.

III. MO HINH THAM CHIEU TCP/IP 4 LOP
1. Vai tro cila mé hinh tham chi&u TCP/IP.

Céc b0 phan, viin phong cUa Chinh phU Hoa Ky da nhan thUc dugc sU quan
trong va tiém ning cUa ki thudt Internet tU nhi€u nim trudc, cling nhu' da cung cap
tai chanh cho viéc nghién cltu, d€ thuc sU c6 dugc mOt mang Internet toan cau. SU
hinh thanh ki thudt Internet 13 k&t qud nghién clu dudi su tii trg cla
Defense/Advanced Research Projects Agency (ARPA/DARPA). Ki thuat ARPA
bao gbm mOt tdp hop cla cic chudn mang, ddc ta chi ti€t cach thlc ma cic mdy
tinh thong tin lién lac vOi nhau, cling nhU cédc quy UGc cho cdc mang
interconnecting va dinh tuyén giao thdng. Tén chinh thlc 12 TCP/IP Internet
Protocol Suite va thuOng dugc goi 1a TCP/IP, c6 th€ dung d€ thong tin lién lac
qua tap hgp bat ky cic mang interconnected. N6 cé thé dung d€ lién k€t mang
trong mOt cong ty, khong nhat thi€t phdi nOi k€t vi cdc mang khac bén ngoai.

2. Céc 16p cia mo hinh tham chiéu TCP/IP.

Applic atiox

Traveport

Ttemret

Hetarorls
Irterface

Hinh 3.4 — M hinh tham chi€u TCP/IP

M6 hinh tham chi€u TCP/IP tuong tU nhu ki€n tric OSI, sau diy l1a mOt sO tinh
chat cla cic 16p trong md hinh tham chi€u TCP/IP:

- LGp Application: quan 1y céc giao thiic, nhu ho trg viéc trinh bay, mi héa,
va qudn 1y cuOc goi. Lép Application ciing ho trg nhi€u Ung dung, nhu: FTP (File
Transfer Protocol), HTTP (Hypertext Transfer Protocol), SMTP (Simple Mail
Transfer Protocol), DNS (Domain Name System), TFTP (Trivial File Transfer
Protocol).
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- L&p Transport: ddm nhi€m viéc van chuyén tU ngudn dén dich. Tang
Transport ddm nhi€m viéc truyén d li€u thong qua hai nghi thlc: TCP

(Transmission Control Protocol) va UDP (User Datagram Protocol).

- L6p Internet: dAm nhi€m viéc chon Iua duGng di tOt nhat cho cic géi tin.

Nghi thUc dugc st dung chinh & tang nay 1a nghi thUc IP (Internet Protocol).

- LGp Network Interface: c6 tinh chat tuong tu nhu hai 16p Data Link va

Physical cUa kién tric OSI.

3. Cac budc déng géi dir li€u trong mo hinh TCP/IP.

1. Data Application

2 TCF | Data Transport

3 IF | TCP | Data Intarnet
Metwark

4 || LH I | TCP | Data | LH Interface

3

Hinh 3.5 — Cdc bu@c déng gbi trong md hinh TCP/IP

4. So sanh mo6 hinh OSI va TCP/IP.

]| TCPRIOP
Application
Fresentation Application
Session
Transport TCP | UDP
Network IP, ARF, ICMP
Cata Link
Physical Metwaork Interface

Hinh 3.6 — So sdnh m6 hinh OSI va m6 hinh TCP/IP
Cic di€m giOng nhau:
- C3 hai déu c6 ki€n tric phan 18p.
- Béu c6 16p Application, mdc dii cdc dich vu & mOi 18p khéc nhau.
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- Péu c¢6 cic 16p Transport va Network.

- SUr dung ki thudt chuyén packet (packet-switched).

- C4c nha quan tri mang chuyén nghi€p can phdi bi€t rd hai md hinh trén.
Céc di€m khdc nhau:

- Md hinh TCP/IP két hop 18p Presentation va 13p Session vio trong 18p
Application.

- M6 hinh TCP/IP két hop 16p Data Link va 16p Physical vao trong mOt 16p.

- M6 hinh TCP/IP don gidn hon bdi vi ¢6 it 18p hon.

- Nghi thlic TCP/IP dugc chudn héa va dugc st dung phd bi€n trén toan thé
gidi.

IV. KHAO SAT CHI TIET CAC LOP TRONG MO HINH OSI
1. Lép DataLink (L6&p 2)

LGp 1 lién quan dén moi truOng, lién quan cic tin hi€u, cdc ludng bit di
chuy€n trén moi truGng, cdc thanh phan dua d{F li€u ra mdi truOng va cdc cau hinh
khdc nhau. N6 thuc hi€n vai trd thi€t yéu cho hoat dOng truy€n tin kha thi gilta cdc
mdy tinh, nhung v&i nd Iuc mOt minh cUa né thi khong dU. MoOi chlc ning cé cic
han ché cla né. LOp 2 hudng téi khdc phuc han ché nay. Ung véi mOi han ché
trong 18p 1, 18p 2 c6 mOt gidi phap. Vi du 16p 1 khong th€ thong tin vGi cic 18p
trén, 18p 2 1am viéc nay thong qua LLC (Logical Link Control). L&p 1 khong dat
tén hay dinh danh cho m4y tinh thi 1&p 2 ding mOt 1ugc do dia chi. L&p 1 khong thé
quyét dinh mdy tinh ndo s& truyén dit liéu nhi phan tU mOt nhém cling muOn
truyén tai cing moét thdi diém. L&p 2 dung mOt hé thOng goi 1a MAC (Media
Access Control).

a. LOp con LLC.

L&p con LCC tao ra tinh ning linh hoat trong vi€c phuc vu cho cdc giao
thUc 18p mang trén né, trong khi van lién 1ac hi€u qud véi cdc kY thudt khac nhau
bén dudi né. LLC v&i vai trd 1a 16p phu tham gia vao qud trinh déng géi. LLC
nhan don vi d{r liéu giao thlc 18p mang, nhu 12 cdc g6i IP, va thém nhiu thong tin
di€u khi€n vao d€ gitip phan phoi géi IP dén dich cUa né. N6 thém hai thanh phan
dia chi cla dac ta 802.2 di€m truy xudt dich vu dich DSAP (Destination Service
Access Point) va di€m truy xudt dich vu ngubn SSAP (Source Service Access
Point). N6 déng géi tr@ 1ai dang IP, sau dé chuyén xulng 16p phu MAC dé€ tién
hanh cdc kY thudt dac biét dugc yéu cau cho déng géi ti€p theo. LGp phu LLC
qudn ly hoat dOng thong tin gilra c4c thi€t bi qua mOt lién k€t don trén mOt mang.
LLC dudc dinh nghia trong ddc td IEEE 802.2 va hO trg céc dich vu két ndi c6 ca
tao cau ndi va khong tao cau ndi, dugc dung bdi cic giao thlc 16p cao hon. IEEE
802.2 dinh nghia ra mOt sO field trong cic frame cUa 1Gp lién két dit li€u cho phép
nhi€u giao thUc 16p cao hon chia s moOt lién k€t vat 1y don.
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b. LOp con MAC.

LGp con MAC dé cép dén cic giao thlic chl y€u phdi theo d€ truy xudt vao
moi truOng vat 1y. Tém 1ai, 18p 2 c6 4 khdi niém chinh ma can phdi biét:

- L&p 2 thong tin v&i cdc 18p trén thong qua LLC.

- L&p 2 ding chudn dia chi héa ngang bang (d6 1a gan cdc dinh danh duy nhéat-
c4c dia chi).

- L&p 2 dung kY thuat déng frame d€ t6 chlc hay nhém d{f liéu.

- LGp 2 duing MAC d€ chon mady tinh nio sé€ truyén cac dit li€u nhi phan, tir
mOt nhém trong dé tat cd cdc may tinh d&u muln truyén cting moOt lic.

c. Qud trinh tim dia chi MAC

V&i mang TCP/IP, thi géi tin phdi ch(fa cd dia chi MAC dich va dia chi IP
dich. N&u mOt trong hai dia chi nay khong diing thi géi tin cling xem nhU 12 khdng
g03i dugc dén dich. ARP 1a m0t giao thlc ding d€ tim dia chi MAC cUa mOt thiét
bi mang dua trén dia chi IP da biét.

MOt vai thi€t bj c6 luu trr bang chlra dia chi IP va dia chi MAC tuong Ung
vGi IP d6 (cUa céc thi€t bi trong cing mang LAN v&i né). Bang nay dugc goi 1a
bdng ARP. Badng ARP nay dugc luu gilt trong RAM, va khi thi€t bi g&i géi tin 1én
mang thi né s& dung thong tin trong bang ARP nay.

C6 2 cich d€ thu thap thong tin cho bang dia chi MAC.

- Khi c6 mOt géi tin dugc gdi trén dudng truy€n, thi€t bi ludn ki€m tra dia chi
dich cla goi tin (dia chi IP va dia chi MAC) c6 phai la cUa minh hay khong? Sau
khi ki€m tra, dia chi IP va dia chi MAC déu dudgc luu vao trong bang ARP.

- Cé4ch thu thap thong tin th( 2 1a thu thap qua gai tin broadcast ARP request.
Khi mdy tinh g6i mOt géi tin broadcast dang ARP request thi tat cd cidc mdy khac
trén mang dé€u phan tich géi tin nay.

+ Né&u nhu dia chi IP dich cUa thi€t bi mang can tim 1a dia chi thudc ciing
dudng mang v6i dia chi mdy gUi.

% N€u mdy dé nhan dudgc géi tin thi may s€ trd 10i bang mOt géi tin
ARP reply (trong d6 c6 dia chi MAC va dia chi IP cla mdy).

# NE&u dia chi dich khong tOn tai hodc thiét bi chua hoat dOng thi sé&
khong c6 goi tin ARP reply.

+ Né€u dia chi IP dich cUa thi€t bi mang can tim 1a dia chi khiac duGng
mang thi vi€c tim dia chi MAC thuGng dudc lam thong qua Router, ¢ hai cach dé
thuc hién:

< Néu Router bat tinh ning cho phép thuc hién Proxy ARP. Thi khi
nhan dugc goi tin broadcast ARP request, Router sé& kiém tra xem dia
chi dich c6 khiac duOng mang v&i dia chi nguGn khong? Néu khic dia
chi nguOn thi Router sé trd vé mOt ARP response
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% d€ trd 10i (trong gbi tin nay s€ chlra dia chi MAC — dia chi MAC cUa
interface nhan goi tin ARP request).
« Né€u mdy tinh gli c6 khai bdo dia chi Default Gateway thi m4y tinh sé&
gGi g6i tin dén Default Gateway d€ Default Gateway g0i ti€p.
Né€u mdy tinh ngudn khong khai bio Default Gateway va tinh ning thuc hién
Proxy ARP khong bat thi hai mdy tinh c¢6 dia chi duOng mang khac nhau s& khong
thé€ lién lac dugc véi nhau.
d. Cdc phuong phdp truy cdp duong truyén.
Cam séng da truy (CSMA/CD).

Khia canh thid vi nhat cUa Ethernet 13 kY thudt duOng dung trong viéc phoi
hgp truyén thong. Mang Ethernet khong di€u khién tap trung dén vi€c cic mdy
luan phién chia s& duOng cdp. Lic d6 cic mdy nOi vGi Ethernet sé& tham gia viao
mOt 1ugc d0 phOi hgp phan b6 goi 1a Cam séng da truy (CSMA — Carrier Sence
with Multiple Access). D€ x4c dinh cdp c6 dang dung khong, may tinh c6 th€ ki€m
tra séng mang (carrier - dang tin hi€u ma mdy tinh truyén trén c4p). Néu cé séng
mang, mdy phdi chO cho d€n khi bén gdi két thic. V€ mat kY thudt, ki€m tra mot
séng mang dUQc goi la cdm song (carrier sence), va y tuGng st dung su hién hiiu
cUa tin hiéu d€ quyét dinh khi nio thi truy€n g0i 12 Cam séng da truy (CSMA).

Vi CSMA cho phép mOi mdy tinh xdc dinh duOng cdp chia s€ c6 dang dugc
mdy khdc s& dung hay khong nén né ngin cdm moOt mdy cat ngang vi€c truyén
dang dién ra. Tuy nhién, CSMA khong th€ ngin ngla tat cd cic xung dbt c6 thé
xay ra. D& hi€u 1y do tai sao, hdy tudng tugng chuyén gi xdy ra n€u hai mdy tinh
3 hai dau cdp dang nghi nhan dugc yéu cau g6i khung. Ca hai ciing ki€m tin hi€u
mang, ciing thady cdp dang trOng va ca hai bat dau gdi khung. Céc tin hiéu phat tlr
hai mdy s€ gay nhi€u 1an nhau. Hai tin hi€u gy nhi€u 1an nhau goi 12 xung d0t hay
dung do (collision). Viing c6 kha ning xdy ra dung d0 khi truyén géi tin duQc goi
12 Collision Domain. M4y dau tién trén duOng truyén phat hién dugc xung dot sé&
phit sinh tin hiéu xung d0t cho cdc mdy khic. Tuy xung d6t khdng 1am hdng phan
cUng nhung né tao ra mOt suU truy€n thong méo mé va hai khung nhdn dugc sé
khoéng chinh xdc. DE x( 1y c4c bi€n cO nhu vay, Ethernet yéu cau mOi bén g6i tin
hiéu gidm sét (monitor) trén cdp d€ bdo dam khong cé may nao khic truyén dOng
thdi. Khi mdy gdi phat hién dung d0, né ngung truy€n ngay lap tlc, va ti€p tuc
bat dau lai qué trinh chudn bj vi€c truyén tin sau mOt khodng thOi gian ngdu
nhién. Vi€c gidm sét cdp nhU vay g0i 1a phat hié€n dung (CD - collision detect), va
ky thuat Ethernet d6 dugc goi 1a Cam séng da truy v&i phit hién dung do
(CSMA/CD).

Chuyén thé bai (Token-passing):

Chiing ta da bi€t mang LAN vong ndi cdc may thanh mOt vong tron kin. Hau

hét cic LAN diing d0 hinh vong ciing st dung mOt kY thudt truy cap g0i 12 chuyén

Troogng trung hoic BCVT & CNTT 111 28



Bagi giaiing lyu thuyedt Maing Internet

thé bai (token-passing). Khi mOt mdy can chuy&n di liéu, né phdi chG phép truGe
khi truy cap mang. Khi gilt dugc thé bai, may g&i hoan toan gilf quyén di€u khi€n
vong — khong c6 céc truyén thong nao khic xdy ra dong thdi. Khi mdy gdi truy€n
frame, cédc bit chuy€n tU may gdi sang mdy k€, va chuyén ti€p sang mdy k€ va clr
thé cho d€n khi céc bit di hét vong va trd vé may gdi.

Tin bai 12 mOt khudn mau bit khac v6i khung dit liéu thong thuOng. Thuc
chat Ia tin bai trao quyén cho mdt may dugc gdi khung. Nhu vay trudc khi gbi
khung, mdy phdi chd tin bai dén. Khi tin bai d€n, mdy tam thdi loai bd tin bai ra
khoi vong va bat dau truyén dit liéu trén vong. Tuy c6 thé c¢é nhi€u khung dang
chd g6i di nhung may chi g&i mOt frame va truy€n 1ai tin bai. Khong nhu khung
dir 1iéu dir liéu di hét mOt vong khi dudc gdi, tin bai chi di thang tUr mOt mdy dén
mdy ké tiép

Né€u tat cd cic mdy trén mang vong can gbi d{ liéu, chuyén tin bai bdo
ddm ching s& dén lugc va mOi mdy s€ gdi mot frame trudc khi chuyen tin bai.
Luu ¥ 1a luge d6 nay bdo ddm truy cdp cong bang: khi tin bai chuyén trén vong,
mOi mdy s€ c6 co hdi sl dung mang. Néu mOt mdy nio dé khong gdi d{ li€u khi
nhan dugc tin bai, né chi viéc chuyen tin bai ma khong tri hoan. Trong trUdng hop
dac biét khong c6 mdy nao truyen d{r liéu, tin bai s€ quay vong lién tuc, mOi may
khi nhan dugc tin bai sé chuyén ngay 1ap tlc dé€n mdy k&é. ThoOi gian chuyén tin
bai mOt vong trong truOng hop nay 1a cuc ngan, vi 2 1y do. Th( nhat, vi tin bai nhod
nén c6 th€ chuy€n rat nhanh trén duOng day. Thit hai, su chuyén ti€p trén mOi may
duogc thuc hién bdi phan cling vong, di€u d6 c6 nghia tOc d0 khong phu thubc vao
CPU cUa mdy.

2. L&p Network (16p 3)

ChUc ning quan trong nhat cUa 18p Network 13 dinh tuyén (Routing), dinh
tuy€n 12 qud trinh chuyén thong tin qua mang tU noi gi téi noi nhan. Pinh tuyén
c6 hai thanh phan la chuyén mach (switching) vi chon duOng (path
determination).

Trong qua trinh switching, bén g&i (source or sender) thém vao dia chi bén
@i, dia chi bén nhan, dia chi vat Iy (MAC), dia chi cUa Router dau tién (hay 1a dia
chi Default-Gateway) ma packet tGi. Khi packet t3i Router, Router s€ x4c dinh dia
chi IP dich cUa packet (con goi 12 destination IP address), n€u nhu Router khong
nhdn ra IP dich thi né s& bo packet, néu nguoc 1ai thi Router sé chuy&n packet
tGi dia chi dich hodc chuyén packet t3i Router k€ ti€p (next Router), khi d6
Router n6 sé thay th€ MAC ngu0On, va MAC dich bang MAC trén interface cUa
né vai MAC trén next hop Router, khi packet chuyén qua mang 16n (qua nhiu
Router) thi dia chi IP ngudn (source address) va dia chi IP dich (destination
address) khong thay d6i nhung dia chi vat 1y (dia chi MAC) bi thay d6i tai moi
hop.
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Thanh phén th( hai cUa routing 13 Path-Determination, Router can c6 m0t
sO cach x4c dinh con duOng di ngdn nhat d€ chuyén packet tGi dich, Router can c6
nhi€u thong tin t& ngUOi qudn tri (ngUOi qudn tri phdi 1am cdng vi€c dinh tuyén)
hay tUr cic Router khic d€ xdy dung bang routing (Router tu hoc dinh tuy€n
thong qua céc giao thlc) ma thong tin nay gitp cho né dinh tuy€n packet di t&i dich.

Trong bang routing dia chi mang dich dugc anh xa tdi interface (cOng)
thich hgp trén Router, thong qua interface nay packet c6 thé€ di tGi né.

Khi ¢6 su thay d6i trén mang cdc Router trao d6i v6i nhau bang céc
exchanging message d€ cap nhat 1ai bang routing. C4c exchanging message bao
gOm:

- Routing update message.

- Link-state advertiment (trang thdi cUa sender’s link).

Theo dinh nghia cla mOt sO nghi thUc routing nhu RIP, IGRP,... cf sau
mOt khodng thdi gian (interal time) n6 sé g&i update message t6i cic Router khic
d€ cap nhat vé€ su thay dbi thong tin trén mang. Khi cic Router nay nhan dugc
thong tin update, n6 s& ki€m tra trong bang routing table clia n6 v3i
thong tin update n€u c6 su thay doi thi né s€ xéa entry tuong Ung va cap nhat
thong tin md&i vao, ngUgc 1ai thi né sé khong cap nhat thong tin.

Routing Algorithm 13 thudt toan dinh tuy€n cho phép chon Router, chon
con duOng di tOt nhat d€ g6i d{t liéu dén dich. Routing Algorithm tuy thudc vao
cic yéu t0 sau :

- Design.

- Metrics.

- Type.

Design bao gém:

- Tinh don gidn (simplicity) 13 thanh phan rat quan trong trong hé thOng gitip
gidi han tai nguyén vat 1y (physical resource).

- Tinh linh hoat (plexibility) d€ cho phép mang thich Ung nhanh v&i sy thay
d0i va phat tri€én cUa hé thOng, vi du nhu su thay dGi vé€ bing thong kich thudc
hang dgi, d6 tré,...

- Su hoi tu (convergence) tinh hOi tu thdng tin 12 muc dich quan trong cla
thuadt todn routing, tinh hQi tu nhanh Iam cho thong tin trong bang routing dugc
thOng nhat mOt cich nhanh chéng. Ngudc 1ai né sé& 1am pha v3 tinh thOng nhat
thong tin dinh tuy€n gi(ta cic Router.

- Tinh t6i Uu (optimality): 13 khd ning ma nghi thUc dinh tuy&n lua chon
dudng di tOt nhat d€ truyén dr liéu, d€ x4c dinh con duOng di tOt nhat Router
dua vao metric va weighting (trong 1ugng) clla mOi metric.

Metric dugc st dung trong thudt toan dinh tuyén dé lua chon con dudng di
tdt nhat, né bao gém:
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- Hop count va path length.

- Reliability.

- Load.

- Delay.

- Bandwidth.

- Maximum Tranmission Unit (MTU).

Hop count 13 s 1ugng host (hay 12 sO 1ugng Router) ma packet phdi di qua
tU ngudn tGi dich.

M6i mOt dudng truyén dugc gin bGi mOt gid tri, chi c6 ngudi quan tri
mang mdi thay d6i gid tri nay, tOng gia tri cla cdc dudng truy€n d6 goi 12 path
length.

Reliability 13 metric cho phép danh gid mUc d0 16i cla mOt duGng truyén.

Load kha ning tai hién tai trén duOng truyén (busy link) dua vao s luong
packet dugc truyén trong thOi gian 1 gidy, mUc d0 x( Iy hién tai cla cpu (CPU
Utilization).

Delay metric thuc su d€ do IuOng mot sO tic ddng cla mOt sO dai lugng
trén dudng truyén nhU bing thong (bandwidth), tac nghén duGng truyén
(conguestion), khodng cich duOng truyén (distance), khd ning mang thong tin trén
duOng truy€n con goi la bing thong clla duOng truyén dugc tinh bing sO bit/gidy
ma dulng truy€n d6 cé thé€ truyén thdng tin, sO 1UQng traffic trén duOng truyén
qué nhi€u sé& lam gidm bing théng c¢6 san cho dudng truyén.

MTU Ia chiéu dai tOi da cUa thong di€p (tinh bang byte) ma né c6 thé
truy€n trén dudng truyén. MTU cla m6i mdi truy€n truyén vat 1y thi khic nhau.
Vi du MTU cho ethernet 1a 1500.

3. LOp Transport (18p 4)

Céc dich vu trén 18p transport cho phép phan mdnh va tap hop d{ liéu vao
cling transport-layer data stream, Transport-layer data stream 132 mOt két n0i logic
gi(ta bén gd@i va bén nhan trén mang. LGp Transport cung cap cic ddc tinh sau :

- Reliability (tin cdy) bang cich danh sO th( tu cla cic segment (source
secquence), bén nhan thong bio cho bén g@i bi€t rang né dia nhédn dugc dit liéu
bang cich thong bio cic ACK (acknownledgements).

- Flow Control: 12 k¥ thudt cho phép di€u khi€n buffer bén nhan, bén nhan s{
dung kY thudt nay d€ ngin khong cho bén g@i gdi dit liéu qud nhanh lam tran
buffer cUa bén nhan.

- Hai protocol & 18p transport layer 12 TCP va UDP,

a. Giao thic TCP (TCP protocol).

TCP cung cap két ndi tin cdy gilta hai mdy tinh, k€t ndi dugc thi€t 1ap
truGe khi d{F 1iéu bat dau truyén. TCP con g0i 1a nghi thiic hudng két n6i, vébi
nghi thUc TCP thi qud trinh hoat dOng trdi qua ba budc sau:
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- Thiét 1ap k&t nOi (connection establishment).
- Truyén d(t li€u (data tranfer).
- K&t thic két ndi (connection termination).

TCP phan chia céc thong di€p thanh cdc segment, sau d6 né rap cdc segment
nay 1ai tai bén nhdn, va né c6 thé truyén 1ai nhimg géi dir liéu nao da bi mat. Véi
TCP thi d{F 1iéu dén dich 1a ding th( tu, TCP cung cap Virtual Circuit gita cic
Ung dung bén gdi va bén nhan.

Giao th(c TCP thi€t 14p m6t két ndi bang phuong phap “Bat tay 3 1an”
(three-way handshake).

HOST HOST
A B
&
Send SYN
(seq =x) Receive SYN
(seq =x)
Send SYN
Receive SYN (seq =y,
(seq =y, ACK =x + 1)
ACK =x + 1)
Send ACK
(ack = y+1)
Receive ACK
(ack = y+1)

Hinh 3.7 — Céch thiét 1ap k&t ndi cla giao thic TCP.

Hinh vé dudi day 12 mOt vi du vé céch thlc truyén, nhan géi tin bang giao thlic
TCP.
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Sender Recelver
Window size = 3
send 1
zend 3 receive 1
x receive 2
receive 3
/ sendAci
receive ACK 4

send 4

send 5 %; !
receive 4

send B \* !
receive 5

receive &

send ACK T
recelve ACK T

Hinh 3.8 — Minh hoQa cdch truyén, nhan géi tin trong giao thlic TCP.

Giao thUc TCP 1a giao thUc c6 d0 tin cdy cao, nhd vao phuong phdp truyén
g6i tin, nhU cO ch€ di€u khi€n lubng (flow control), cic géi tin ACK. ..
Hinh vé sau day th€ hién géi tin cla TCP.

0 15 14 31
16-bit Sonmee Port Murber 1é-bit Destivation Port Muraher
32Dit Sequence Murnher
32bit Acknowledzernent Murber
4-bit Header it I EEEE
B Qs3I i i i
Length (Besered) dd 14 16-hit Windowr Size
16-bit TCP Checkaum 16-bit Uigent Pointer
Opticns (if ang}
Dlata (if any)

Hinh 3.9 — C4u triic géi tin clla TCP.

Céc thanh phan trong géi tin:
- Source port: port ngudn
- Destination Port: port dich
- Sequence number: sO tudn tu (d€ sap x€p céic gdi tin theo ding trét tu cla

7z

no).
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- Acknowledgment number (ACK s0): sO th( tu cUa Packet ma bén nhan
dang chO doi.

- Header Length: chi€u dai cUa géi tin.

- Reserved: trd v€ 0

- Code bit: cic cO di€u khién.

- Windows: kich thudc t6i da ma bén nhan c6 thé nhan duoc

- Checksum: mdy nhan sé€ dung 16 bit nay d€ ki€m tra d{F li€u trong géi tin c6
dung hay khong.

- Data: d{t liéu trong géi tin (n€u c6).

b. Giao thlrc UDP (UDP protocol).

UDP khong gidng nhu TCP, UDP 1a nghi thlc phi két nGi, nghia 1a dit li€u
g0i tdi dich 1a khong tin cdy. BGi vi két nbi khong dugc tao truGc khi d{F liéu
truyén, do d6 UDP nhanh hon TCP.

UDP 12 nghi th(c khdng tin cdy, né khdng ddm bdo dit liéu dén dich la
khong bi mat, ding th( tU ma né nhd cdc nghi thlc G 18p trén ddm nhdn chlc ning
nay. UDP ¢ uu thé hon TCP:

- Nh& vao viéc khong phai thi€t 1ap két n0i trudc khi that su truyén dan dit
liéu nén truyén vGi tOc d0 nhanh hon.
- Bén nhan khdng can phai trd v€ géi tin x4c nhan (ACK) nén gidm thi€u sy

lang phi bang thong.
0 15 16 31

18-bit Source Port Mumber 16-bit Destmnation Port Humber

16-bit UDP Length 16-bit UDP Checksum

Data (if any)

Hinh 3.10 — Cau triic géi tin clla UDP.

Céc thanh phan trong géi tin UDP:

- Source Port: port ngudn.

- Destination Port: port dich.

- UDP Length: chi€u dai cUa géi tin.

- UDP Checksum: diing d€ ki€m tra géi tin c6 bi sai 1&ch hay khong

- Data: d{t li€u di kém trong géi tin (n€u c6).

c. Khdiniém Port.
Trong cing mOt thdi di€m, mOt mdy tinh c6 th€ c6 nhi€u chuong trinh dang

chay. Vay lam sao d€ x4c dinh mOt géi tin s€ dugc chudng trinh nao s dung?
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Khai niém Port ra d0i d€ gidi quyét chuyén d6. MOi chudng trinh Ung dung
mang déu c6 mOt Port xic dinh. D& gi g6i tin d€n mOt chuong trinh tai mdy tinh
A, ta chi can g6i g6i tin dén dia chi IP clUa mdy A, va Port ma chuong trinh d6
dang sUr dung.

TCP hodc UDP dung port hodc socket, n6 13 con s& ma thdng qua dé thong
tin dugc truy€n 1én cic 16p cao hon. C4c con sO port dugc diing trong viéc 1uu vEt
cdc cudc hOi thoai khac nhau trén mang xdy ra trong cing mot thoi di€m. Port 12
mOt loai dia chi logic trén mOt mdy tinh, 12 con sO 2 byte. Cic port cé gid tri nhd
hon 1024 dugc dung lam cic port chudn. Cac Ung dung diing port riéng cé gia tri
16n hon 1024. Céc gi4 tri port dugc ch(ra trong phan dia chi ngudn va dich clla moi
segment TCP.

MOt Ung dung c6 thé st dung port riéng trong mi€n cho minh d€ giao dich
trén mang nhung chi ¥ 14 khéng dudc tring vi cac port chudn.

Vi du mét s port chudn ma cic phan mém st dung
- HTTP: Port number 80
- FTP: Port number 21
- DNS: Port number 53
- Telnet: Port number 23
- SMTP: Port number 25
- TFTP: Port number 69
- SNMP: Port number 161
- RIP: Port number 520
CHUONG 4

PIA CHI IP

L. TONG QUAN VE PIA CHI 1P

La dia chi c6 cadu tric, dugc chia lam hai hodc ba phan la:
network_id&host_id hodc network_id&subnet_id&host_id.

L4 mOt con sO c6 kich thudc 32 bit. Khi trinh bay, ngu0i ta chia con sO 32 bit
nay thanh bOn phan, mOi phan c6 kich thudc 8 bit, g0i 14 octet hodc byte. C6 cic
céach trinh bay sau:

- Ky phdp thdp phan c6 dau cham (dotted-decimal notation). Vi du:
172.16.30.56.

- Ky phép nhi phan. Vi du: 10101100 00010000 00011110 00111000.

- Ky phép thap luc phan. Vi du: AC 10 1E 38.

Khong gian dia chi IP (g6m 232 dia chi) dugc chia thanh nhi€u 18p (class) d€
dé qudn ly. 6 1a cic 10p: A, B, C, D va E; trong dé cdc 10p A, B va C dugc trién
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khai d€ dat cho céc host trén mang Internet; 1Gp D ding cho cdc nhém multicast;
con 18p E phuc vu cho muc dich nghién cUu.

Dia chi IP con dugc goi Ia dia chi logical, trong khi dia chi MAC con goi 12
dia chi vat 1y (hay dia chi physical).

I. MOT SO KHAI NIEM VA THUAT NGO LIEN QUAN.

Network_id: 12 gi4 tri d€ xdc dinh duOng mang. Trong sO 32 bit dung dia chi
IP, s€ c6 mOt sO bit dau tién dung d€ x4c dinh network_id. Gi4 tri cUa céc bit nay
dugc ding d€ x4c dinh duOng mang.

Host_id: 13 gi4 tri d€ x4c dinh host trong duGng mang. Trong s 32 bit diing
lam dia chi IP, s& c6 mOt sO bit culi cling dung d€ xac dinh host_id. Host_id chinh
1a gid tri cUa céc bit nay.

Dia chi host: 1a dia chi IP, c6 th€ dung d€ dat cho cic interface cUa cac host.
Hai host nam thuOc cting mOt mang s& c6 network_id giOng nhau va host_id khac
nhau.

Mang (network): mOt nhém nhi€u host két ni truc ti€p v&i nhau. Gilta hai
host bat ky khong bi phan cdch bdi mOt thié€t bi layer 3. Gilta mang nay v4i mang
khéc phdi k€t n6i v&i nhau bang thiét bi layer 3.

Dia chi mang (network address): 12 dia chi IP dung d€ dat cho cidc mang.
Dia chi nay khong th€ dung d€ dat cho moOt interface. Phan host_id cUa dia chi chi
ch(ra cdc bit 0. Vi du 172.29.0.0 1a mOt dia chi mang.

Mang con (subnet network): 12 mang c6 dugc khi mOt dia chi mang (thulc
16p A, B, C) dugc phan chia nhd hon (d€ tan dung sO dia chi mang dugc cap
phat). Dia chi mang con dugc xac dinh dua vao dia chi IP va mat na mang con
(subnet mask) di keém (s& dé cap rd hon & phan sau).

Dia chi broadcast: 13 dia chi IP dugc dung d€ dai dién cho tat cd cic host
trong mang. Phan host_id chi chlta cic bit 1. Dia chi nay ciing khong thé dung dé
dat cho mOt host dugc. Vi du 172.29.255.255 12 mOt dia chi broadcast.

Céc phép todn lam viéc trén bit:

Phép AND Phép OR
A B AandB|A B AorB
1 1 1 1 1 1
1 0 0 1 0 1
01 0 0 1 1
00 0 00 0

Vi du sau minh hoa phép AND gi(ta dia chi 172.29.14.10 va mask 255.255.0.0

172.29.14.10 =10101100000111010000111000001010 AND
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255.255.0.0 =11111111111111110000000000000000

172.29.0.0 =10101100000111010000000000000000

Mat na mang (network mask): 12 m6t con sO dai 32 bit, 12 phuong tién gitip
mdy xdc dinh dugc dia chi mang cla moOt dia chi IP (bang cich AND gilra dia chi
IP vGi mat na mang) dé phuc vU cho cdng viéc routing. Mat na mang ciing cho
bi€t s6 bit nam trong phan host_id. Pugc xiy dung theo cich: bat céc bit tudng
Ung vGi phan network_id (chuy&n thanh bit 1) va tat cic bit tuong Ung véi phan
host_id (chuyé&n thanh bit 0).

Mat na mac dinh cla 18p A: s dung cho céc dia chi 16p A khi khong chia
mang con, mat na ¢o gia tri 255.0.0.0.

Mat na mdc dinh cUa 18p B: s& dung cho céc dia chi 16p B khi khong chia
mang con, mat na ¢6 gia tri 255.255.0.0.

Mat na mdc dinh cla 18p C: s& dung cho céc dia chi 18p C khi khong chia
mang con, mat na c¢6 gia tri 255.255.255.0.

M. GIOI THIEU CAC LOP PIA CHI.
1. Lép A.
Danh mOt byte cho phan network_id v ba byte cho phan host_id.

0 1 7 8
0 network_1d host_id

D€ nhan dién ra 1&p A, bit dau tién cla byte dau tién phdi 1a bit 0. Dudi
dang nhi phan, byte nay c6 dang Oxxxxxxx. Vi vay, nhitng dia chi IP c6 byte dau
tién nam trong khoang tUr 0 (00000000) dén 127 (01111111) s€ thubc 16p A. Vi du
dia chi 50.14.32.8 1a mOt dia chi 18p A (50 < 127).

Byte dau tién nay ciing chinh 13 network_id, trU di bit dau tién 1am ID nhan
dang 18p A, con lai bdy bit d€ danh th( tu' cdc mang, ta dugc 128 (27) mang 18p
A khéc nhau. BO di hai truOng hop ddc biét 12 0 va 127. K&t qud 12 16p A chi con
126 (27-2) dia chi mang, 1.0.0.0 dén 126.0.0.0.

Phan host_id chi€m 24 bit, tlc c6 th€ dat dia chi cho 16.777.216 (224) host
khéac nhau trong mOi mang. BO di mOt dia chi mang (phan host_id chifa toan cic
bit 0) vA mOt dia chi broadcast (phan hoest_id ch(a toan c4c bit 1) nhu vay c6 tat
cd 16.777.214 (224-2) host khdc nhau trong mOi mang 18p A. Vi du, d6i v&i mang
10.0.0.0 thi nhiing gi4 tri host hgp 1& 12 10.0.0.1 dén 10.255.255.254.

Troogng trung hoic BCVT & CNTT 111 37



Bagi giaiing lyu thuyedt Maing Internet

MOt mang chlra 16.777.214 host

L r— . 1
’ - s e

~

128 mang khac nhau
Hinh 4.1 — Mo t3 cdc mang 18p A két n6i vGi nhau

2. LépB.
Danh hai byte cho moi phén network_id va host_id.
15 16
1 0 network_id host_id

Da&u hiéu d€ nhén dang dia chi 16p B 12 byte dau tién ludn bat ddu bang hai
bit 10. DuGi dang nhj phan, octet c6 dang 10xxxxxx. Vi vay nhlng dia chi nam
trong khodng tUr 128 (10000000) dén 191 (10111111) sé& thubc vé 16p B. Vi du
172.29.10.1 12 mot dia chi 16p B (128 < 172 < 191).

Phan network_id chiém 16 bit bd di 2 bit Iam ID cho lép, con lai 14 bit cho
phép ta danh th(r tu' 16.384 (214) mang khic nhau (128.0.0.0 dé€n 191.255.0.0)

Phan host_id dai 16 bit hay c6 65536 (216) gia tri khac nhau. Trlr 2 truOng
hgp dac biét con 1ai 65534 host trong mOt mang 18p B. Vi du, ddi véi mang
172.29.0.0 thi céc dia chi host hop 1€ 1a tUr 172.29.0.1 dén 172.29.255.254.

MOt mang chlra 65534 host

"'\-\.\.\_\il
A
&

lr#_.-'" W -\-\__\_HI .

i network network network
S L. ;A\'ZDC
b

- - o, -
I -

_
16.384 mang khac nhau
Hinh 4.2 — Mb t& cdc mang 16p B két ndi vGi nhau

3. LépC.
Danh ba byte cho phan network_id va mOt byte cho phan host_id.
23 24
1 1 0 network_id host_id

Byte dau tién ludn bat dau bang ba bit 110 va dang nhi phan cla octet nay 1a
110xxxxx. Nhu vy nhimg dia chi ndm trong khodng tUr 192 (11000000) dén 223
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(11011111) s& thuOc vé 18p C. Vi du mOt dia chi 13p C 1a 203.162.41.235 (192 <

203 < 223).

Phan network_id diing ba byte hay 24 bit, trU di 3 bit 1am ID cUa 1&p, con 1ai
21 bit hay 2.097.152 (221) dia chi mang (t& 192.0.0.0 dén 223.255.255.0).

Phan host_id dai mOt byte cho 256 (28) gid tri khac nhau. TrU di hai truOng
hgp dac biét ta con 254 host khac nhau trong mOt mang 16p C. Vi du, doi vdi
mang 203.162.41.0, cic dia chi host hop 1€ 14 tr 203.162.41.1 dén 203.162.41.254.

4. LépD vaE.

Cic dia chi c6 byte dau tién nam trong khodng 224 d€n 255 1a céac dia chi

thudc 18p D hodc E.
1 1 0 | multicast address
1 1 1 0 | dé danh

- L&p D : Dung d€ gdi IP datagram t3i nhém cdc host trén mOt mang

- L6&p E : Du phong trong tuong lai

% MOt dia chi ¢6 host_id = 0 dugc dung d€ hudng t&i tat cd cac host noi vao
mang dinh danh bdi network_id va g0i 12 dia chi broadcast truc tiép.

% NEu tat cd toan sO 1 dung d€ hubng tdi tat ca céc host trong lién mang

(nhan gidi b-node).

< Diachi 0.0.0.0 dugc st dung trong bang routing d€ chi dén di€m viao mang
cho dia chi b0 routing mac dinh.

5. Bang tOng két.

Ve

Lép A

Lép B

Lép C

Gia tri cUa byte
dau tién

0-127

128 — 191

192 — 223
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SO byte phan 1 2 3
Network id

SO byte phan 3 2 1
Host_id

Network mask 255.0.0.0 255.255.0.0 255.255.255.0
Network Address XX.0.0.0 XX.XX.0.0 XX.XX.XX.0
S6 duOng mang 128 16.384 2.097.152
SO host trén moOi 16.777.214 65.534 254
dudng mang

* Ghi chd: XX 12 sO bat ky trong mi€n cho phép.

6. Vidu cach tri€n khai dat dia chi IP cho m6t hé théng mang.

Hang 18218810 Haing 192 188.2.0

L

Raing e 1e2.5.0
1E2AElas

0 - . .
P Lo 1

TRLIEL LY fom= ua _._'f_.:_u-l - -'--.I 195 1E8.4.0

ey ‘(_-—-J

102 AE s

TR BEL1A T PER e

P RLE

e
e e TEB 1. 1B NELE T LBLn

Hinh 4.3 — Minh hoa mOt hé thOng mang

7. Chia mang con (subnetting).

Giad sU ta phdi ti€n hanh dat dia chi IP cho hé thOng c6 cdu tric nhU sau:
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Ray 150.1.0.0 150.2.0.0  Vinnia

!;;;;é!tﬁ____ STEﬁ?ﬂi ?f;zii?me —————Eééééé!l'
= 9
4 B

A

Jodo

Hinh 4.4 — Hé thOng mang c6 6 duOng mang

Theo hinh trén, ta bat buOc phai dung dén tat cd 1a sdu duOng mang riéng
biét d€ dat cho hé thOng mang cUa minh, mdc di trong mOi mang chi ding dén
vai dia chi trong tGng sO 65534 dia chi hgp 1€, d6 12 mOt su' phi pham to 16n. Thay
vi vay, khi st dung k¥ thudt chia mang con, ta chi can st dung mOt dudng mang
150.150.0.0 va chia duOng mang nay thanh sdu mang con theo hinh bén dudi:
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Ray 150.150.1.) 150.150.2.0  vinnia
g— Snelhville Barnesville —D 150.160.2.1
— B ——

= o
E' B —D 150.150.2.2
—
Jodo

Frame
Ralay
150.150.5.0

Sioux Falls
C 150.150.6.0 a-,..r

Atlanta . ﬁ .

150.150.3.0
150.150.4.0

(ns04) -
a4 =

Kris Wandell

Hinh 4.5 — Hé thOng mang c6 6 duOng mang (sau khi chia Subnet)

R rang khi ti€n hanh cdp phit dia chi cho cdc hé thOng mang 18n, ngudi ta
phdi s dung kY thuat chia mang con trong tinh hinh dia chi IP ngay cang khan
hi€m. Vi du trong hinh trén hoan toan chua phdi 1a chi€n lugc chia mang con tOi
Uu. That su ngudi ta con c6 th€ chia mang con nh® hon nita, d&n mOt mlc do
khong bd phi mOt dia chi IP nao khéc.

Xét v€ khia canh kY thudt, chia mang con chinh 1 vi€c mugn modt sO bit
trong phan host_id ban ddu d€ dat cho cdc mang con. Liic ndy, cdu tric cUa dia chi
IP gOm c6 ba phan: network_id, subnet_id va host_id. SO bit dung cho phan
subnet_id bao nhiéu 12 tuy thuOc vao chi€n lugc chia mang con cUa ngudi qudn
tri, c6 thé 1a mOt con sO tron byte (8 bit) hodc mOt s6 bit 1& van dugc. Tuy nhién
subnet_id khong th€ chi€m tron s bit c6 trong host_id ban dau, cu thé€ 1a (sO bit
lam subnet_id) < (s0 bit 1am host_id)-2. Cu th€ d0i vGi 3 16p A, B, C nhU sau :

network _1d subnet_id host_id
7 8 15 16 23 24 31
network _1id subnet_id host_i1d
26 27 31
network _1d subnet | Host
_1id 1d
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SO 1ugng host trong mOi mang con dugc xdc dinh bang sO bit trong phan
host_id; 2* — 2 1a sO dia chi hgp 1€ c6 th€ dat cho céc host trong mang con. TUOng
tu, sO bit trong phan subnet_id x4c dinh s6 1Ugng mang con. Gid sU sO bit 1a y
2Y — 2 1a s6 lugng mang con c6 dugc (truGng hop ddc biét thi c¢6 thé st dung
dudgc 2’ mang con).

MOt sO khdi niém mai:

- Pia chi mang con (dia chi dudng mang): bao gdm cd phan network_id va
subnet_id, phan host_id chi ch(fa cic bit 0. Theo hinh bén trén thi ta c6 cic dia chi
mang con sau: 150.150.1.0, 150.150.2.0, ...

- Dia chi broadcast trong mOt mang con: Gill nguyén céc bit dung 1am dia chi
mang con, dong thOi bat tat cd céc bit trong phan host_id 1én 1. Vi du dia chi
broadcast clUa mang con 150.150.1.0 1a 150.150.1.255.

- Mat na mang con (subnet mask): gitp mdy tinh xdc dinh dugc dia chi mang
con cUa mOt dia chi host. D€ xdy dung mat na mang con cho mOt hé thOng dia chi,
ta bat cdc bit trong phan network_id va subnet_id 1én 1, tat cic bit trong phan
host_id thanh 0. Vi du mat na mang con dung cho hé thAng mang trong hinh trén
1a 255.255.255.0.

Van dé dat ra 1a khi xdc dinh dugc mOt dia chi IP (vi du 172.29.8.230) ta
khong thé bi€t dugc host nay nam trong mang nio (khong th€ bi€t mang nay cé
chia mang con hay khong, va n€u c6 chia thi dung bao nhiéu bit d€ chia). Chinh vi
vay khi ghi nhan dia chi IP clla mOt host, ta cling phdi cho bi€t subnet mask 13 bao
nhiéu (subnet mask c6 th€ 1a gia tri thap phan, ciing c6 th€ 1a sO bit ding lam
subnet mask).

+ Vi du dia chi IP ghi theo gid tri thap phan cUa subnet mask la
172.29.8.230/255.255.255.0

+ Hodc dia chi IP ghi theo sO bit dung 1am subnet mask 13 172.29.8.230/24.

8. Pia chi riéng (private address) va co ché chuy&n doi dia chi mang
(Network Address Translation - NAT)

Tat cd céac IP host khi két ndi vao mang Internet déu phdi c6 mot dia chi IP
do tO chlic IANA (Internet Assigned Numbers Authority) cap phat — goi 1a dia chi
hop 1& (hay 13 dugc ding ky). Tuy nhién sO lugng host k€t nOi vao mang ngay
cang gia ting dan dén tinh trang khan hi€m dia chi IP. MOt gidi phap dua ra 1a sif
dung co ché NAT kém theo 12 RFC 1918 qui dinh danh sich dia chi riéng. Céc dia
chi nay sé khong dugc IANA cép phit - hay con goi 1a dia chi khong hgp 1&. Bang
sau liét k& danh sach c4c dia chi nay:

Nhém dia chi Lép S6 luong mang
10.0.0.0 dén A 1
10.255.255.255
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172.16.0.0 dén B 16
172.31.255.255
192.168.0.0 dén C 256
192.168.255.255

9. Coché NAT

NAT dugc st dung trong thuc t€ 1a tai mOt thdi di€m, tat cd cic host trong
mOt mang LAN thuGng khong truy xudt vao Internet dOng thOi, chinh vi vay ta
khong can phdi s& dung mOt sO 1uong tuong Ung dia chi IP hop 1€. NAT ciing
dugc st dung khi nha cung cap dich vu Internet (ISP) cung cap s 1uong dia chi IP
hgp 1€ it hon so vGi s6 may can truy cap Internet. NAT dugc s dung trén céc
router déng vai trd 1a gateway cho mOt mang. Céc host bén trong mang LAN sé sU
dung mOt 18p dia chi riéng thich hgp. Con danh séch céc dia chi IP hgp 1€ sé& dugc
cdu hinh trén Router NAT. Tat cd cic packet cla cdc host bén trong mang LAN
khi gUti d€n mOt host trén Internet déu dugc router NAT phan tich va chuyén doi
céc dia chi riéng c6 trong packet thanh mOt dia chi hgp 1€ trong danh sich rOi mdi
chuyé€n dén host dich nam trén mang Internet. Sau dé n€u c6 mot packet gli cho
mOt host bén trong mang LAN thi Router NAT ciing chuy€n dGi dia chi dich thanh
dia chi riéng cUa host d6 rOi m&i chuyén cho host G bén trong mang LAN.

MOt cO ché md rOng cla NAT la PAT (Port Address Translation) ciing
dung cho muc dich tuong Ung. Liic nay thay vi chi chuy&n d0i dia chi IP thi cd dia
chi cOng dich vu (port) ciing dugc chuy€n d6i (do Router NAT quyét dinh).

IV. MOT SO CAU HOI DAT RA KHI LAM VIEC VOI PIA CHI IP.
1. Vidul.
Nguoi ta ghi nhdn duoc dia chi IP clda moOt host nhu sau:
172.29.32.30/255.255.240.0, hay tra 10i cac ciu hoi sau:

- Hay cho bi€t mang ch(ra host dé cé chia mang con hay khong? N€u cé thi
cho biét ¢6 bao nhiéu mang con tudng tU nhU vay? Va c6 bao nhiéu host trong mOi
mang con?

- Hay cho biét host nam trong mang c6 dia chi 1a gi?

- Hay cho biét dia chi broadcast diing cho mang dé?

- Liét ké danh séch céc dia chi host nam chung mang con vdi host trén.

Hudng dan trd 10i:

Hay cho bi€t mang chita host d6 c6 chia mang con hay khéng? Néu c6 thi cho
biét c6 bao nhiéu mang con tuong tu nhu vay? Va cé bao nhiéu host trong
moOi mang con?

1. X4c dinh 18p dia chi  x4c dinh mat na mac dinh cla 18p, so khdp v6i mat na
cUadiachi ké&tludn cé chia mang con hay khong?
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2. Xic dinh sO bit trong subnet_id =x  sO mang con = 2*-2.
3. Xdc dinh s0 bit trong host_id =y  sO host trong mang con = 2*-2.
< NhU vay, Host nay c6 dia chi IP thuQc 18p B, trong khi subnet mask cUa Host
1ai 12 255.255.240.0 (khic v&i subnet mask mac dinh cUa 18p B) nén host trén
nam trong mang c6 chia mang con.

Subnet mask mac

dinh cUa 16p B 255.255.0.0 11111111 11111111 00000000 00000000

Subnet mask clUa  255.255.240.0
Host

11111111 11111111 11110000 00000000

4 So sanh sO bit dung 1am subnet mask cUa Host vGi sO bit dung Iam subnet
mask mdc dinh cUa 18p B, s& c6 dudgc sO bit dung 1am subnet_id 14 4 bit. Nén
sO bit dung 1am host_id sé& 1a (16-4) = 12 bit.

. S& mang con tUong tu'1a 14.

< SO host trong mOi mang con 1a 4094.

Hay cho biét host nam trong mang cé dia chi 1a gi?
1. Duyét mat na mang con va dia chi IP theo tUng byte tuOng Ung, tU trai qua phai.
+ Byte nao cUa subnet mask mang gi4 tri 255 thi ghi lai byte tUOng Ung cUa dia
chi IP.
+ Byte nao cUa subnet mask 12 0 thi ghi 1ai byte tuOng Ung & dia chi IP 12 0.
+ Né&u gid tri cUa byte nao 3 subnet mask khdc 255 va O thi d€ trOng byte
tuong Ung & dia chi IP va g0i byte nay 12 s@ khé chiu
2. Tim s0 c0 s& = 256 - sO khé chiu.
3. Tim b0i s6 16n nhat cla s6 co sG nhung bOi s6 nay phadi bé hon hodc bang s6
tuong Ung trong dia chi IP va ghi 1ai sO nay.

4 172.29._.0. SO khé chiu = 240.

‘SO o sO =256 — 240 = 16.

4 BOi sO clia 16 16n nhat nhung bé hon hodc bang 32 1a 32

«)dia chi duOng mang can tim 1a 172.29.32.0.

Hay cho bié€t dia chi broadcast ding cho mang dé?
1. Duyét mat na mang con va dia chi IP theo tUng byte tuOng Ung, tU trdi qua phai.
+ Byte nao cUa subnet mask mang gi4 tri 255 thi ghi lai byte tuOng Ung cUa dia
chi IP,
+ Byte nao cUa subnet mask 1a 0 thi ghi vao byte tuong Ung cUa dia chi IP 1a
255
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+ Néu byte cUa subnet mask c6 gid tri khac 255 va 0 thi d€ trOng byte tuong

Ung G dia chi IP va g0i byte nay 12 s6 khé chiu.
2. Tim s0O cO s& = 256 - sO khé chiu.
3. Tim bdi s6 nhd nhat cUa s6 c0 s@ nhung bdi sO niy phdi 16n hon s6 tuong Ung
trong dia chi IP, dem sO nay trir di 1 thi dugc k&t qua.

4 172.29._.255. SO khé chiu = 240.

i S0 0 sO =256 — 240 = 16.

« BOi sO6 nhé nhat clia 16 nhung 16n hon 3212 48. 48 — 1 = 47

“l Pia chi broadcast can tim 1a 172.29.47.255.
Liét ké danh sach cic dia chi host nam chung mang con v&i host trén?
Céc dia chi host hgp 1€ cé thé dat cho cdc host nam chung mang con v&i host &
trén 1: cdc dia chi sau dia chi mang va trudc dia chi broadcast.

Céc dia chi tUr 172.29.32.1 dén 172.29.47.254.

1. Vidu 2.
Cho host ¢6 dia chi 10.8.100.49/19. Hay trd 10i cac cAu hGi trén cho host nay.

- Subnet mask 13 19 bit hay 255.255.224.0  ¢6 chia mang con. SO bit trong
subnet_id 1a 11 sO subnet = 211-2 = 2046. SO bit trong host_id 1a 13 sO host
hop 1& =213 — 2 = 8190.

- Pia chi mang: 10.8.__ .0. SO khé chiu =224 SO c0 s& = 256 — 224 = 32.
B&i sO 16n nhat cla 32 nhung bé hon 1001296  dia chi mang 12 10.8.96.0.

- Dia chi broadcast: 10.8.127.255.

- Céc dia chi hop 1& clla mang con: 10.8.96.1 dén 10.8.127.254
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CHUONG 5

PHUONG TIEN TRUYEN DAN VA CAC THIET Bl MANG

I. GIOI THIEU VE MOI TRUONG TRUYEN DAN
1. Khai niém
Trén mOt mang mdy tinh, cic d{ liéu dugc truyén trén mOt moi trulng
truy€n dan (transmission media), né 12 phudng tién vat 1y cho phép truyén tai tin
hiéu gilta céc thi€t bi. C6 hai loai phudng tién truyén dan chu yéu:
- H(tu tuyén (bounded media)
- V6 tuy€n (boundless media)
Thong thudng hé thdng mang sU dung hai loai tin hi€u la: digital va analog.
2. Cac dac tinh cia phuong tién truyén dan
MO0i phuong tién truyén dan dé€u cé nhitng tinh ning dac biét thich hgp vdi
moi ki€u dich vu cu th&, nhung thdng thuOng chiing ta quan tim dén nhlng yéu
t0 sau:
- Chi phi
- Yéu cau cai dat
- b0 bdo mat
- Bing thong (bandwidth): duoc xic dinh bang t6ng 1uong thong tin cé thé
truy€n dan trén dudng truyén tai moOt thdi di€ém. Bang thong 13 mOt sO xdc dinh, bi
gidi han béi phuong tién truyén dan, kY thudt truyén dan va thi€t bi mang dugc
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st dung. Bing thong 13 mOt trong nhitng thong sO diung d€ phan tich d6 hiéu qua
cla duOng mang. Pon vi cUa bing thong:

+ Bps (Bits per second-sO bit trong mOt gidy): diy 12 don vi cO bdn cla
bidng thong.

+ KBps (Kilobits per second): 1 KBps=103 bps=1000 Bps

+ MBps (Megabits per second): 1 MBps = 103 KBps

+ GBps (Gigabits per second): 1 GBps = 103 MBps

+ TBps (Terabits per second): 1 TBps = 103 GBPS.

- Thong lugng (Throughput): 1ugng thong tin thuc su dugc truy€n dan trén
thiét bi tai mOt thoi diém.

- Biing tang cO s& (baseband): danh toian b0 bing thong cho mOt kénh truyén,
bing tang m& rOng (broadband):cho phép nhi€u kénh truyén chia s& mét phuong
tién truy€n dan (chia s& bing thong).

- PO suy gidm (attenuation): d0 do su suy y€u di cUa tin hi€u khi di chuyén
trén mOt phudng tién truyén dan. Cac nha thi€t k€ cap phdi chi dinh cic gidi han
vé chi€u dai diy cdp vi khi cdp dai s& dan dé€n tinh trang tin hi€u yéu di ma khong
th€ phuc hoi dugc.

- Nhiéu dién tUr (Electromagnetic interference - EMI): bao gOm cdc nhiu
dién tU bén ngoai 1am bi€n dang tin hiéu trong mOt phuong tién truyén dan.

- Nhiéu xuyén kénh (crosstalk): hai diy dan dat k€ nhau 1am nhi€u 1an nhau.

Hinh 5.1 — M6 phdng truGng hgp nhi€u xuyén kénh (crosstalk)

3. Céc ki€u truyén dan.
C6 céc ki€u truy€én dan nhu sau:

+ Pon cong (Simplex): trong ki€u truy€n dan nay, thi€t bj phat tin hiéu va
thi€t bi nhan tin hi€u dugc phan biét rd rang, thi€t bi phat chi ddm nhiém vai tro
phat tin hi€u, con thi€t bi thu chi ddm nhi€ém vai trd nhan tin hi€u. Truy€n hinh 1a
mot vi du cUa ki€u truyén dan nay.
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+ Bén song cong (Half-Duplex): trong ki€u truy€n dan nay, thi€t bj c6 thé€ 1a
thi€t bi phat, vUra Ia thi€t bi thu. Nhung tai mOt thGi di€m thi chi c6 th€ & mOt
trang thai (phit hodc thu). BO dam 14 thiét bi hoat dOng G ki€u truyén dan nay.

+ Song cong (Full-Duplex): trong ki€u truyén dan nay, tai mOt thoi di€m,
thi€t bi c6 th€ vira phat vUa thu. Di€n thoai 12 mOt minh hoa cho ki€u truyén dan
nay.

II. CAC LOAI CAP.
1. Cap dong truc (coaxial).

La ki€u cdp dau tién dugc ding trong cidc LAN, cdu tao cla cip dOng truc gOm:

- Day dan trung tim: day dOng hodc diy dOng bén.

- MOt 18p cach dién gilra day dan phia ngoai va ddy dan phia trong.

- Day dan ngoai: bao quanh ddy dan trung tim dudi dang diy dong bén hodc
14. Day nay c6 tic dung bdo v€ diy dan trung tam khoi nhi€u dién tU va dugc nbi
d&t dé thoat nhiéu.

- Ngoai cung la mOt 18p v plastic bao vé cap.

QOuter shield :
Insulation (PVYC, Teflon)

Copper wire mesh
or aluminum sleeve

Conducting core
Hinh 5.2 — Chi ti€t cdp dOng truc

U'u di€ém cla cdp dOng truc: 1a ré ti€én, nhe, mém va dé kéo day.
Cép mOng (thin cable/thinnet): c6 duOng kinh khodng 6mm, thubc ho RG-58,
chi€u dai duOng chay t0i da 1a 185 m.

- Cap RC-58, tr@ khdng 50 ohm dung v&i Ethernet mOng.

- C4p RC-59, tré khang 75 ohm dung cho truy€n hinh cdp.

- Cép RC-62, tr@ khang 93 ohm dung cho ARCnet.
Cép day (thick cable/thicknet): c6 dudng kinh khodng 13mm thuGc ho RG-58,
chiu dai dudng chay tdi da 500m.
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Thicknet core Thinnet core

Hinh 5.3 — So sdnh c4p d6ng truc: Thicknet va Thinnet.

So sanh gilta cdp dOng truc mOng va dOng truc day:

- Chi phi: c4p dOng truc thinnet ré nhat, cdp dong truc thicknet dat hon.

- T6c d0: mang Ethernet s dung cép thinnet c6 tOc d0 tOi da 10Mbps va
mang ARCNet c6 tdc d0 tdi da 2.5Mbps.

- EMI: ¢6 18p chOng nhi€u nén han ché dugc nhiéu.

- C6 thé bi nghe trdm tin hi€u trén dudng truy€n.
Ciach 1ap dat diy: mubn nbi cic doan cdp dOng truc mOng 1ai v4i nhau ta dung
dau nOi ch(r T va ddu BNC nhU hinh vé.

BENC Connector

Hinh 5.4 — P4u ndi BNC va dau n6i ch(r T

Serial data

Parallel data ™|

Hinh 5.5 — Pau chuyé&n dGi (gan vio may tinh)
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MuOn dau nbi cdp dOng truc day ta phdi duing mOt ddu chuyén d6i transceiver va
nOi k€t vao mdy tinh thong qua cGng AUL

Thicknet

Transceiver

Transceiver cable

/)

Hinh 5.6 — K&t ndi cdp Thicknet vio mdy tinh.
2. Cap xoan doi.

) Copper wire
Insulation conductor

Hinh 5.7 — M6 t& cdp xoan doi

Cép x0dn ddi gbm nhi€u cdp diy dbng xodn lai v4i nhau nham chOng phat xa
nhiéu dién tUr. Do gid thanh thap nén cdp xoan dugc dung rat rOng rai. C6 hai loai
cdp xodn do6i duge si dung rOng rii trong LAN 1: loai ¢6 vO boc chOng nhiu va
loai khong ¢6 vO boc chOng nhiéu.

Cap xoan doi c6 vo boc chéng nhi€u STP (Shielded Twisted- Pair).

- GOm nhi€u cdp xodn dugc phU bén ngoai mOt 16p v6 lam bang diy dbng
bén. LGp vO nay c6 tic dung chdng EMI tUf ngodi va chOng phdt xa nhi€u bén
trong. LGp vO boc chOng nhi€u nay dugc ndi dat d€ thoat nhi€u. C4p xoan doi c6
boc it bj tdc dOng bGi nhi€u dién va truyén tin hi€u xa hon cép xoan doi tran.

- Chi phi: dat tién hon Thinnet vi UTP nhung 1ai ré tién hon Thicknet va
cdp quang.

- TOc d0: tbc dd 1y thuy€t 500Mbps, thuc t& khodng 155Mbps, v&i dudng
chay 100m; tOc d0 phG bi€n 16Mbps (Token Ring).

- PO suy dan: tin hi€u y&u dan néu cép cang dai, thong thudng chi€u dai cip
nén ngan hon 100m.
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- Pau nodi: STP s dung dau ndi DIN (DB -9).

[#]F ] Ovaral Par
Jacket Ehivkd  Ghimkls = TTiisd Far

T T e

Hinh 5.8 — M6 ta cdp STP.

Cap xoan doi khong c6 vO boc chdng nhiéu UTP (Unshielded Twisted- Pair).
GOm nhi€u cap xodn nhu ciap STP nhung khong c6 10p vo ddng chdng nhiéu. Cép
xodn ddi tran s dung chudn 10BaseT hodc 100BaseT. Do gi4 thanh ré nén da
nhanh chéng tré thanh loai cdp mang cuc bd dugc Uu chuOng nhat. PO dai tOi da
cUa mdt doan cdp 1a 100 mét. Do khong c6 vO boc chdng nhi€u nén cap UTP dé bi
nhiu khi dat gan cic thi€t bi va cap khic do d6 thong thuOng dung d€ di day trong
nha. Pau n6i dung dau RJ-45.

Hinh 5.9 — M6 ta cap UTP

C4p UTP c6 ndm loai:

- Loai 1: truyén 4m thanh, tOc d0 < 4Mbps.

- Loai 2: cdp nay gdm bOn diy xodn ddi, tOc d0 4Mbps.

- Loai 3: truy€n dit liéu v6i tOc d0 1én dén 10 Mbps. Cép nay gOm bOn day
xodn do6i vGi ba mat xodn trén moi foot ( foot 12 don vi do chi€u dai, 1 foot =
0.3048 mét).

- Loai 4: truyén d(r liéu, bOn cdp xoan doi, tbc d0 dat dugc 16 Mbps.

- Loai 5: truyén d(r 1iéu, bOn cdp xoan doi, tbc d0 100Mbps.
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Cap xoan c6 v6 boc ScTP-FTP (Screened Twisted-pair).
FTP 12 loai cdp lai tao gilta cap UTP va STP, n6 hO trg chi€u dai t0i da 100m.

Jokat sruul Tudeind Palr

.L _/-—é—" cxt.cuus

Hinh 5.10 — M6 ta cap FTP

Cac kY thudt bam cap mang.

- C4p thang (Straight-through cable): 13 cdp dung d€ ndi PC va céc thiét bj mang
nhu Hub, Switch, Router... Cdp thang theo chudn 10/100 Base-T diing hai cap diy
xoan nhau va dung chén 1, 2, 3, 6 trén dau RJ45. Cap day xoan th nhat ndi vao
chan 1, 2, cdp xo0dn th( hai ndi vao chan 3, 6. Pau kia cla cdp dua vio mau noi
vao chan cla dau RJ45 va ndi tuong tu.

Hinh 5.11 — Dau RJ45.

1: White Orange . | 1: White Orange
2: Orange H H s 2: Orange

3: White Green _/\ | /\ A\ 3: White Green
wowe TN & e

3: White Blue 5: White Blue

6: Green 6: Green

7: White Brown PC HUB  7: White Brown
8: Brown 8: Brown
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Hinh 5.12 — Céch ddu ddy thang.

- Cép chéo (Crossover cable): 1a c4p dung n0i truc ti€p gilra hai thiét bi gidng
nhau nhu PC — PC, Hub — Hub, Switch — Switch. Cép chéo trat tu diy ciling
giOng nhu cép thang nhung dau diy con lai phai chéo cap diy xodn sl
dung (vi tri th(f nhat d6i véi vi trf th( 3, vi trf th( hai d6i véi vi trf th(F sdu) .

1: White Orange 1: White Green
2: Orange Pai’”:‘:m‘ - ﬁ::im” 2: Green

3: White Green AATA AlA _ 3: White Orange
4: Blue [T ' 4: Blue

5: White Blue | 1 T 5: White Blue

6: Green 6: Orange

7: White Brown PC PC 7: White Brown
8: Brown 3: Brown

Hinh 5.13 — C4ch dau diy chéo.

- Céap Console: ding d€ n0i PC vao cic thi€t bi mang chl y€u dung d€ cau
hinh céc thi€t bi. Thong thuOng khodng cich day Console ngan nén ching ta khong
can chon cdp ddy xoan, ma chon theo mau tUr 1-8 sao cho dé nhé va dau bén kia
ngUQgc lai tu 8-1.

ANSI (Vién tiéu chudn quOc gia Hoa ky), TIA (hi€p hOi cong nghiép vién thong),
EIA (hi€p hOi cong nghiép dién tlr) da dua ra 2 cich x€p dat vi tri day nhu sau:
- Chudn T568-A (con goi 1a Chudn A):

1. Trang Xanh 14 ciy (White Green)
/ / 2. Xanh la cay (Green)
I ’ ’ 3. Tring Cam CWhite Orange)
(AN 4. Xanh dam (Blue)
12345678 5. Tring Xanh dam (White Blue)
6. Cam {(Crange)
7. Tring Niu (White Browi)
a8 IMau (Brow)

- Chudn T568-B (con goi 1a Chuan B):
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1. Tring Cam (White Orange)
? ? 2. Cam (Crange)
‘ ‘ i g'{:rénhgganh la ciw ghige Greer)
. Hanh ddm ue
12345678 5. Tring Xanh ddm (White Blue)
6. Xanh la cay (reen)
7. Tridng Niu {(‘White Brown)
83, Mau (Brown)

3. Cap quang (Fiber-optic cable).

Glass cladding

Oplical fiber {cora)

Pratective outer sheath

Fibar-optic connactor

Kavlar

Hinh 5.14 — M6 ta cép quang.

Cap quang c6 cdu tao gdm day dan trung tdm 1a sQi thUy tinh hodc plastic da
dugc tinh ch€ nham cho phép truyén di tOi da cic tin hi€u 4nh sdng. SGi quang
dudgc trang mOt 18p nham phan chiu céc tin hi€u. Cdp quang chi truy€n séng dnh
sang (khong truyén tin hiéu dién) vdi bing thong rat cao nén khong gdp cic su' cO
v€ nhiu hay bj nghe trOm. Cép ding nguln séng laser, diode phat xa dnh sang. Cap
rat bén va d0 suy gidm tin hi€u rat thap nén doan cap c6 th€ dai d€n vai km. Bing
thong cho phép dén 2Gbps. Nhung cdp quang c6 khuyét di€m Ia gid thanh cao va
khé 1ap dat. Cac loai cap quang:

- Loai 15i 8.3 micron, 18p 16t 125 micron, ch€ d0 don.
- Loai 16i 62.5 micron, 18p 16t 125 micron, da ché d0.
- Loai 16i 50 micron, 18p 16t 125 micron, da ché do.

- Loai 16i 100 micron, 16p 16t 140 micron, da ché do.

HOp dau ndi cdp quang: do cdp quang khong th€ bé cong nén khi nbi cip
quang vao cic thi€t bi khic ching ta phai thong qua hdp dau noi.
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ODF
12/ 24 ports

Hinh 5.15 — M6 t& hOp dau n0i cip quang.

DPau n0i cdp quang: dau ndi cdp quang rat da dang thong thuOng trén thi trudng cé
cdc dau nOi nhu sau: FT, ST, FC...

HYBRID ADAPTOF m ‘I >

FC ADAPTORS

ST ADAPTORS

SC ADAPTORS

Hinh 5.16 — MOt sO loai dau ndi cép quang.

III. PUONG TRUYEN VO TUYEN.
1. Gi6i thiéu
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Khi ding céc loai cdp ta gdp mOt sO khé khin nhu cO sG cai dat cO dinh,
khodng cach khong xa, vi vay d€ khac phuc nhlg khuyét di€m trén nguodi ta
dung dudng truyén vd tuy€n. PuOng truyén vo tuyén mang 1ai nhiing 10i ich sau:

- Cung cép nbi két tam thoi vGi mang cép c6 san.

- Nhitng nguoi lién tuc di chuy€n van ndi k&t vio mang ding cép.

- Lap dat dudng truyén vd tuyén G nhing ndi dia hinh phlc tap khong thé di
day duoc.

- Phit h@p cho nhiing nGi phuc vu nhi€u két ndi cling mot liic cho nhi€u khéch
hang. Vi du nhu: ding duGng vo tuy€n cho phép khach hang & sin bay két vao
mang d€ duyét Internet.

- Dung cho nhitng mang c6 gidi han rOng 16n vuot quéa khad niing cho phép
cUa cdp dong va cdp quang.

- Dung lam k€t n6i du phong cho céc két n6i hé thOng cdp.

Tuy nhién, duOng truyén vd tuy€n ciing c6 mOt sd han ché:

- Tin hi€u khong an toan.

- Dé bi nghe 1én.

- Khi c6 vat can thi tin hiéu suy yéu rat nhanh.

- Bang thong khong cao.

2. Séng vo tuy€n (radio).

10 0 Freguency A

/
1 1100 Fraquency B
1
d 1
Fraquency C

Data to be transmitted

Hinh 5.17 — Truyén d{t liéu qua séng vo tuy€n.

Séng radio nam trong pham vi tUf 10 KHz dén 1 GHz, trong mi€n nay ta c6
rat nhi€u dai tan vi du nhu: séng ngan, VHF (dung cho tivi va radio FM), UHF
(diing cho tivi). Tai m6i qubc gia, nha nuGc sé quan 1y cap phép s dung cic bing
tan d€ tranh tinh trang cic séng bi nhiéu. Nhung c6 mOt sO bing tan dugc chi dinh
12 viing tu do c6 nghia Ia chiing ta ding nhung khong can ding ky (viing nay thudng
c6 ddi tan 2,4 Ghz). Tan dung 10i di€m nay céc thi€t bi Wireless cUa c4c hiang nhu
Cisco, Compex déu dung & dai tan nay. Tuy nhién, ching ta st dung tan sO khong
cap phép s€ c6 nguy cO nhi€u nhi€u hon.

3. Song viba.
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Truyén thdng viba thuOng c6 hai dang: truy€n thong trén mat dat va cic nbi
két v&i vé tinh. Mién tan s6 cla viba mat dat khodng 21-23 GHz, cic két ndi vé
tinh khodng 11-14 Mhz. Bing thong tU 1-10 MBps. SU suy y€u tin hi€u tity thulc
vao di€u kién thoi tiét, cong sudt va tan s® phdt. Ching dé bj nghe trdm nén

thudng dugc mi hoa.
f:‘.m.; ﬁ
S,
A g
-_:\\\‘ Sal /

beallite Link
-<a
Q
LA
'

San Francisco New York

Hinh 5.18 — Truyén d{r liéu thong qua vé tinh.

Hinh 5.19 — Truyén d{I liéu truc ti€p gilra hai thiét bi.

IV. CAC THIET Bl MANG.
1. Card mang (NIC hay Adapter).

Card mang la thi€t bi ndi k€t gilta mdy tinh va cdp mang. Chiing thuOng giao
ti€p vGi mdy tinh qua cic khe cdm nhu: ISA, PCI hay USP... Phan giao ti€p véi
ciap mang thong thuOng theo cdc chudn nhu: AUI, BNC, UTP... C4c chUc ning
chinh cUa card mang:

- Chudn bi d{r liéu dua 1én mang: trudc khi dua 1én mang, di 1iéu phadi dugc
chuyén tUr dang byte, bit sang tin hi€u di€n d€ c6 th€ truyén trén cip.
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- GGi d(t 1iéu dén mdy tinh khic.
- Kiém soét luOng d{F liéu gilta mdy tinh va hé thOng cap.

Dia chi MAC (Media Access Control): moi card mang c6 mOt dia chi riéng
dung d€ phan biét card mang nay v&i card mang khac trén mang. Pia chi nay do
IEEE - Vién Cong nghé Pién va Dién t& — cdp cho cdc nha sdn xudt card mang.
TU d6 cc nha sdn xudt gan cO dinh dia chi nay vao chip cla mOi card mang. Dia
chi nay gbm 6 byte (48 bit), c6 dang XXXXXX.XXXXXX, 3 byte dau 1a ma s0 cla
nha sdn xudt, 3 byte sau 12 sO serial cUa cdc card mang do hang d6 sdn xuat. Pia
chi nay dugc ghi cO dinh vao ROM nén con g0i 1a dia chi vat 1y. Vi du dia chi vat
ly cUa mOt card Intel c6 dang nhu sau: 00AOC90C4B3F.

Hinh duGi 12 card mang RE100TX theo chudn Ethernet IEEE 802.3 va IEEE
802.3u. N6 ho trg cd hai bing thong 10Mbps va 100Mbps theo chudn 10Base-T va
100Base-TX. Ngoai ra card nay con cung cdp cdc tinh ning nhu Wake On LAN,
Port Trunking, h0 trQ cO ché truyén full duplex. Card nay ciing ho trg hai co ché
boot ROM 16 bit (RPL) va 32 bit (PXE).

Hinh 5.20 — Card RE100TX.
Hinh dudi 1a card FL1000T 10/100/1000Mbps Gigabit Adapter, né 1a card mang
theo chudn Gigabit dung dau ndi RJ45 truy€n trén mdi trudng cap UTP cat 5. Card
nay cung cap dudng truyén vGi bing thdng 16n va tuong thich vGi card PCI 64 va
32 bit dOng thdi né ciing hO trg cd hai cd ché truyén full/half duplex trén cd ba
loai bang thong 10/100/1000 Mbps.

Hinh 5.21 — Card FL1000T 10/100/1000Mbps Gigabit.

Hinh dudi 1a card mang khong diy WL11A 11Mbps Wireless PCMCIA
LAN Card, card nay giao ti€p v&i may theo chudn PCMCIA nén khi sU dung cho
PC chiing ta phdi ding thém card chuyén ddi tUr PCI sang PCMCIA. Card dugc
thi€t k€ theo chuan IEEE802.11b & dai tan 2.4GHz ISM, diing c0 ché CSMA/CA
dé€ xU 1y dung d0, bing thdng cla card 1a 11Mbps, c6 th€ mi héa 64 va 128 bit.
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Pdc biét card nay hd trg cd hai kién tric k€t ndi mang 13 Infrastructure va
AdHoc.

Hinh 5.22 — Card WL11A.

2. Modem.

La thi€t bi ding d€ ndi hai m4y tinh hay hai thi€t bi ¢ xa thong qua mang
dién thoai. Modem thuOng c6 hai loai: internal (1 loai dugc gan bén trong mdy
tinh giao ti€p qua khe cam ISA hodc PCI), external (1a loai thi€t bi dat bén ngoai
CPU va giao ti€p vGi CPU thong qua cGng COM theo chudn RS-232). C3 hai loai
trén déu c6 cOng giao ti€p RI11 d€ nbi vGi day di€n thoai.

ChUc ning cla Modem 13 chuyén dGi tin hi€u sO (digital) thanh tin hiéu
tuong tU (analog) d€ truyén d{ liéu trén diy dién thoai. Tai dau nhan, Modem
chuyén dit liéu ngudc 1ai tUr dang tin hi€u tuong tu sang tin hi€u sO d€ truyén
vio mdy tinh. Thi€t bj nay gia tuong d6i thdp nhung mang 1ai hi€u qud rat 16n. N6
gidp ndi cic mang LAN & xa v3i nhau thanh cic mang WAN, gidp ngudi dung cé
th€ hoa vao mang ndi b0 cla cong ty mOt cach dé dang di ngudi dé & nai nio.

Lhgital Digital

Analog Analog

Telephone
System

11001101 00010110 11100111

oo-w

—A0r N
mo-n

— O
ooAWw

— A —w

Hinh 5.24 — M6 hinh truyén d{t 1iéu thong qua Modem.
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Remote Access Services (RAS): 12 mOt dich vu mém trén mOt may tinh hodc
12 mOt dich vu trén thi€t bi phan cUng. N6 cho phép dung Modem dé€ ndi két hai
mang LAN vGi nhau hodc mOt may tinh vao mang n0i bO.

Remcte
RAS Telephone Somputer
Server  Modem  Connection Modem

=
== Telephone

Madem Connection Modem

Renote Metwork
Computer

Client Comouters

Hinh 5.25 — SO dung RAS d€ lién lac.

3. Repeater.

L3 thi€t bi ding d€ khuéch dai tin hi€u trén cac doan cdp dai. Khi truyén d{r
liéu trén c4c doan cdp daitin hi€u dién s y€u di, n€u chiing ta muGn md rOng kich
thudc mang thi chiing ta dung thi€t bi nay d€khuéch dai tin hi€u va truyén di ti€p.
Nhung chiing ta chid y rang thi€t bi nay hoat dOng & 18p vat lytrong md hinh OSI,
n6 chi hiu tin hiéu dién nén khong loc dugce dt 1iéu & bat ky dang ndo, va moi
lankhuéch dai céc tin hi€u di€én y€u sé bi sai do d6 n€u c( ti€p tuc dung nhi€u
Repeater d€ khuéch dai vamd rOng kich thudc mang thi d{r 1iéu sé ngay cang sai
1éch.

Weakened signal

Hinh 5.26 — Thi€t bi Repeater.
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4. Hub.

LA thiét bi giOng nhu Repeater nhung nhi€u port hon cho phép nhi€u mdy
tinh nOi tap trung v€ thi€t bi nay. Cac chlc ning giOng nhu Repeater dung dé
khu€ch dai tin hi€u dién va truy€n dén tat cd céc port con 1ai dOng thoi khong 10c
dugc d li€u. Thong thudng Hub hoat ddng & 16p 1 (18p vat 1y). Toan bd Hub
(hodc Repeater) dugc xem la mOt Collision Domain.

Hub gbm c6 ba loai:

- Passive Hub: 13 thi€t bj dau n0i cdp dung d€ chuyén ti€p tin hi€u tUr doan
cap nay dén cic doan cdp khdc, khong c6 linh ki€n dién t& va ngulOn riéng nén
khong khdng khuéch dai va x( 1y tin hiéu;

- Active Hub: 12 thi€t bi ddu n0i cdp dung d€ chuyén ti€p tin hi€u tU doan
cap nay d€n cdc doan cap khic v4i chat lugng cao hon. Thiét bi nay c6 linh kién
dién t( va nguOn di€n riéng nén hoat ddng nhu mOt repeater c6 nhi€u cOng (port);

- Intelligent Hub: 12 m&t active hub c6 thém céc chlc ning vugt tr0i nhu cho
phép quan ly tUr cdc mdy tinh, chuyén mach (switching), cho phép tin hiéu dién
chuy&n d€n ding port can nhan khong chuyén dén cic port khong lién quan.

Habs

Hinh 5.27 — M6 hinh mang s& dung Hub.

5. Bridge (cau noi).

L3 thié€t bi cho phép ndi két hai nhanh mang, c¢6 chlc ning chuyén c6 chon
10c c4c gé6i tin d€n nhanh mang chfa mdy nhan géi tin. Trong Bridge c6 bang dia
chi MAC, bang dia chi nay sé duoc ding d€ quy€t dinh dudng di cUa géi tin (cich
thUc truyén di clla moét géi tin s& dugc néi 16 hon & trong phan trinh bay vé thiét
bi Switch). Bang dia chi nay c6 th€ dugc khdi tao tu dOng hodc phdi cau hinh
bang tay. Bridge hoat dOng & 16p hai (16p Data link) trong mé hinh OSI.
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Uu diém cUa Bridge 13: cho phép m& rOng cling mOt mang logic vGi nhiéu kiéu
cdp khéc nhau. Chia mang thanh nhi€u phan doan khéc nhau nham gidm Iuu lugng
trén mang.

Khuyét di€ém: chdm hon Repeater vi phdi xU' 1y cdc géi tin, chua tim dugc dudng
di tdi uu trong truOng hgp c6 nhi€u dudng di. Viéc xU Iy géi tin dua trén phan
mem.

A C

e %ﬂ | %
[

_.l-h — —
=0 [
B = =

Hinh 5.28 — M6 hinh mang s& dung Bridge.

6. Switch
L2 thiét bi giGng nhu bridge nhung nhi€u port hon cho phép ghép n0i nhi€u
doan mang v&i nhau. Switch ciing dua vao bang dia chi MAC d€ quyét dinh géi
tin ndo di ra port nio nham tranh tinh trang gidm bing thong khi s& mdy tram trong
mang ting 1én. Switch ciing hoat ddng tai 10p hai trong md hinh OSI. Viéc xU 1y
g6i tin dua trén phan clng (chip). Khi mOt géi tin di dé€n Switch (hodc Bridge),
Switch (hodc Bridge) sé thuc hi€én nhu sau:

- Ki€m tra dia chi nguon cUa géi tin di c6 trong bang MAC chua, n€u chua ¢
thi né s& thém dia chi MAC nay va port nguOn (n0Oi géi tin di vao Switch (hodc
Bridge)) vao trong bang MAC.

- Ki€m tra dia chi dich cUa géi tin di c6 trong bang MAC chua:

+ Néu chua c6 thi n6 s& gbi gdi tin ra tat cd cic port (ngoai trlr port géi tin di
vVao).
+ Néu dia chi dich di c6 trong bang MAC:
Néu port dich tring v&i port ngudn thi Switch (hodc Bridge) s€ loai bd géi
tin.
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Né&u port dich khic v&i port ngudn thi géi tin s& dugc gdi ra port dich
tuong Ung.
Chu §:
- Pia chi ngubn va dia chi dich dugc néi & trén déu 1a dia chi MAC.
- Port ngu0n 12 Port ma géi tin di vio.
- Port dich 1a Port ma ga6i tin di ra.
Do cich hoat dOng cUa Switch (hodc Bridge) nhu vay, nén moi Port cla Switch
12 mOt Collision Domain, va toan bO Switch dugc xem 12 mOt Broadcast Domain
(khdi niém Collision Domain va Broadcast Domain sé dugc gidi thi€u trong
chuong 5, phan “cic cong nghé mang LAN™).

A Modern Ethernet Metwaork

Backbone
Ethernet Switch

LA

| o e e s o |

Ethermet Hub Ethermet Switeh

Etherneat Switch

Hinh 5.29 — M6 hinh mang sU dung Switch.

Ngoai cdc tinh ning cO s&, Switch con cdc tinh ning m& rOng nhu sau:
- Phuong phdp chuyén géi tin (Switching mode): trong thi€t bi cUa Cisco ¢

th€ st dung mOt trong ba loai sau:
+ Store and Forward: 1a tinh ning 1uu d{ li€u trong b0 dém trudc khi
truy€n sang cdc port khac d€ tranh dung d0 (collision), thong thudng tOc
do0 truyén khodng 148.800 pps. V&i kY thudt nay toan b0 géi tin phdi
dugc nhdn d0 truGc khi Switch truyén frame nay di do d6 d tré
(latency) 1€ thuOc vao chi€u dai cUa frame.
+ Cut Through: Switch sé truyén géi tin ngay 1ap tUic mOt khi n6 biét
dudc dia chi dich cUa géi tin. Ky thudt nay sé c¢6 do tré thdp hon so vGi
kY thudt Store and Forward va d0 tré ludn 1 con sO x4c dinh, bat chap
chi€u dai cUa géi tin.
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+ Fragment Free: thi Switch doc 64 byte dau tién va sau d6 bat dau
truy€n d{r liéu.

- Trunking (MAC Base): @ mOt sO thiét bi Switch, tinh ning Trunking dugc
hi€u Ia tinh ning gidp ting tOc d0 truyén gilta hai Switch, nhung chd y 13 hai
Switch phadi cling loai. Riéng trong thi€t bi Switch cla Cisco, Trunking dugc hi€u
1a dudng truyén ding d€ mang thong tin cho cdc VLAN.

m| ) (=) ...
m ) ) ] wana

Hinh 5.30 — M0 ta cach dung duOng Trunking.

- VLAN: tao cdc mang do, nham ddm bao tinh bdo mat khi m& rdng mang
bang céch noi cdc Switch vGi nhau. MOi VLAN c¢6 thé dudc xem 13 mOt
Broadcast Domain, nén khi chia cic mang do gidp ta s& phan viing mién
broadcast nham cai tién tdc d0 va hiéu qua cla hé théng. Néi céch khic,
VLAN Ia m6t nhém logic c4c thiét bi hodc ngudi s& dung. Nhém logic nay
dugc chia dua vao chlc nidng, Ung dung, ... ma khong phu thudc vao vi tri
dia 1y. Chi c6 cé4c thi€t bi trong cuing VLAN mdi lién lac dugc v&i nhau. Néu
mudn cic VLAN c6 th€ lién lac dugc vGi nhau thi phdi s& dung Router d€
lien két cdc VLAN lai.

Chiic ndng VLAN

Hinh 5.31 — M6 ta cich s&f dung VLAN.

- Spanning Tree: tao du0ng dU phong, binh thudng d{t liéu dugc truyén trén
mOt cOng mang sO th( tu thap. Khi mat lién lac thi€t bi tu chuyén sang cOng khic,
nham ddm bdo mang hoat dOng lién tuc. Spanning Tree thuc chat 12 han ché céic
duOng du thUa trén mang.

Hinh dudi 1a Switch Compex SRX2216 dugc thi€t k& theo chudn IEEE
802.3, IEEE802.3u, Switch nay thuOng dung trong cdc gidi phdp mang vUa va nho.
Thiét bi nay hO trg 16 port RJ45 tGc d6 10/100Mbps, 12K MAC Address, 2K b0
dém (buffer). Ngoai ra thi€t bi nay con c6 nhiing tinh ning nhu: Store and
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Forward, Spanning Tree, Port Trunking, Virtual LAN gitp ching ta m& rOng
mang ma khong sg xdy ra dung d0 (collision).

Hinh 5.31 - Switch Compex SRX2216.

7. Wireless Access Point.

MAP-811

Hinh 5.32 — Thiét bj Wireless

Wireless Access Point 13 thi€t bi k€t ndi mang khong diy dugc thi€t ké theo
chudn IEEE802.11b, cho phép ndi LAN to LAN, diing cG ché CSMA/CA dé€ gidi
quyé€t tranh chdp, ding cd hai kién tric k€t n6i mang 12 Infrastructure va AdHoc,
mi héa theo 64/128 Bit. N6 con ho trg tdc dO truyén khong day 1én 11Mbps trén
bing tan 2,4GHz ISM dung cong nghé radio DSSS (Direct Sequence Spread
Spectrum)
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Hinh 5.33 — Mang sU dung Wireless.

8. Router.

La thi€t bi dung n0i két cic mang logic vGi nhau, ki€m soét va 10c cdc géi tin
nén han ché dugc Iuu lugng trén cic mang logic (thong qua cO ché Access-list).
Cic Router dung bang dinh tuyén (Routing table) d€ 1uu tr(f thong tin vé mang
dung trong truOng hop tim dudng di tdi Uu cho cic géi tin. Bang dinh tuyén chta
céc thong tin vé duOng di, thong tin v€ udc 1ugng thoi gian, khodng cich. ..

Bdang nay c6 th€ cau hinh tinh hay tu dOng. Router hi€u dugc dia chi logic
IP nén thong thuOng Router hoat ddng & 16p mang (network) hodc cao hon.
NgUu0i ta ciing c6 thé thuc hién firewall 3 mUc d6 don gidn trén Router thong qua
tinh ning Accesslist (tao mOt danh sdch truy cap hgp 1&), thuc hién vi€c 4nh xa dia
chi thong qua tinh ning NAT (chuyén d6i dia chi).

Khi mOt géi tin d€n Router, Router sé thuc hién cic vi€c ki€m tra dia chi
IP dich cUa géi tin:

- Néu dia chi mang cla IP dich nay c6 trong bang dinh tuyén cUa Router,
Router s& g&i ra port tuong Ung.
- Néu dia chi mang cla IP dich nay khong c6 trong bdng dinh tuyén, Router
s& ki€m tra xem trong bang dinh tuy€n cUa minh c6 khai bdo Default Gateway hay
khong:
+ NE&u c6 khai bdo Default Gateway thi géi tin s&€ dugc Router dua dén
Default Gateway tuUOng Ung.
+ Né&u khong c6 khai bdo Default Gateway thi géi tin s€ bi loai bO.
Chu y: dia chi dugc xét & day la dia chi IP. Do cdch hoat ddng cUa Router nhu da
trinh bay, nén moOi port clia Router 12 mOt Broadcast Domain.
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Hinh 5.34 — M6 hinh mang sU dung Router.
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