L O R O N N N )

SACH

Nhap mon Mang may tinh

SN O O O S O O O S O O O O O O O O O O B O O O B O
OF O O O O O O O S O B O O O O O O O O B O O B B O

SHEFEHSSTTEISEEHTEHT TS



Bai giang Nhap mén Mang may tinh — khoa CNTT — DHSP Ha ngi - 2008

PHAN I. NHAP MON LY THUYET MANG

Chuong 1. Tong quan vé cong nghé mang may tinh va mang cuc bd

I. Lich str mang may tinh

II. Gi61 thi€u mang may tinh

2.1. PBinh nghia mang may tinh va muc dich cta vi¢c két ndi mang
2.1.1. Nhu cau cua viéc két ndi mang may tinh.
2.1.2. PBinh nghia mang mdy tinh

2.2. bac trung k¥ thudt cua mang may tinh
2.2.1. Puong truyén
2.2.2. K¥ thuat chuyén mach
2.2.3. Kién triic mang
2.2.4. Hé diéu hanh mang

2.3. Phan loai mang may tinh
2.3.1. Phan loai mang theo khoang cach dia 1y :
2.3.2. Phan loai mang theo k¥ thuat chuyén mach
2.3.3. Phan loai theo kién trac mang st dung
2.3.4. Phan loai theo hé diéu hang mang

2.4. Gi6i thiéu cac mang may tinh thong dung nhat
2.4.1. Mang cuc bd
2.4.2. Mang dién rong voi két ndi LAN TO LAN.
2.4.3. Lién mang INTERNET.
2.4.4. Mang INTRANET

III. Mang cuc bo, kién tric mang cuc bo

3.1. Mang cuc bd

3.2. Kién trac mang cuc bo.

3.3. Cac phuong phap truy cap duong truyén vat 1y

3.3.1 Phuong phap da truy nhap st dung song mang cé phat hién xung dot
CSMA/CD

3.3.2. Phuong phap Token Bus.
3.3.2. Phuong phap Token Ring.
IV. Chuan hoa mang may tinh



Bai giang Nhap mén Mang may tinh — khoa CNTT — DHSP Ha ngi - 2008

4.1. Van dé chuan hoa mang va céc to chirc chuan hoa mang
4.2. Mb hinh tham chiéu OSI 7 16p
4.3. Cac chuan két ndi thong dung nhat IEEE 802.X va ISO 8802.X
Chuong 2. Cac thiét bi mang thong dung va cac chuan két ndi vat ly
I. Cac thiét bi mang théng dung
1.1. Cac loai cép truyén
1.1.1. Cap d6i day xoan (Twisted pair cable)
1.1.2. Cap dong truc (Coaxial cable) bang tan co so
1.1.3. Cap dong truc biang rong (Broadband Coaxial Cable)
1.1.4. Cap quang
1.2. Cac thiét bi ghép ndi.
1.2.1. Card giao tiép mang (Network Interface Card viét tat 1a NIC).
1.2.2. B chuyén tiép (REPEATER )
1.2.3. Céc bo tap trung (HUB).
1.2.4. Switching Hub
1.2.5. Modem
1.2.6. Router
II. M6t s6 kiéu ndi mang thong dung va cic chuan
2.1.Céc thanh phan thong thuong trén mdt mang cuc bd gdm cd
2.2. Kiéu 10BASES
2.3. Kiéu 10BASE2
2.4. Kiéu 10BASE-T
2.5. Kiéu 10BASE-F
Chuwong 3. Gi6i thiéu giao thirc TCP/IP
I. Giao thtrc IP.
1.1. Ho giao thuc TCP/IP
1.2. Churc nang chinh cua - Giao thuc lién mang [P(v4)
1.2.1. bia chi IP
1.2.2. CAu trac goi dit liéu IP
1.2.3. Phan manh va hop nhat cac goi IP
1.2.4. Pinh tuyén IP



Bai giang Nhap mén Mang may tinh — khoa CNTT — DHSP Ha ngi - 2008

I1. Giao thirc 16p chuyén tai (Transport Layer)
2.1. Giao thuc TCP

2.2 Cau truc géi dir liéu TCP

2.3. Thiét 1ap va két thuc két ndéi TCP
Chuong 4. Giao thirc (4)

I. Chlrc nang cua giao thirc

II. Giao thirc trong kién tric phan tang. Chong giao thic
I1I. Céc giao thirc chuan

IV. Cai dat va go bé giao thirc

Chuong 5. Quan tri mang (6)

I. Khai quat.

II. Quén ly tai khoan mang

2.1. Khai niém, céac loai Account. Kich hoat, huy bo, vo hiéu hoa tam thoi tai
khoan.

2.2. Chién lugc quan tri tai khoan. Khai niém Group, Profile.

2.3. Theo ddi hiéu suat mang. Hién tuong tic nghén. Cac cong cu quan tri. Giao
thic SNMP.

2.4. Duy tri nhat ky mang.

I1I. Phong ngira mét dit liéu

3.1. Céc loai nguy co de doa dir li¢u.

3.2. H¢ théng sao luu trén bang tur. Lich biéu sao luu.
3.3. Cac hé théng dung 15i.

PHAN II. QUAN TRI MANG



Bai giang Nhap mén Mang may tinh — khoa CNTT — DHSP Ha ngi - 2008

Chuong 1. Tong quan vé cong nghé mang may tinh va mang cuc bd

Chuong nay cung cap cc khai niém, cac kién thirc co ban nhit vé mang
may tinh va phan loai mang may tinh. Cac néi dung gioi thiu mang tinh téng
quan vé mang cuc bo, kién trac mang cuc bg, phuong phap truy cép trong mang
cuc b va cac chuan vat Iy vé cac thiét bi mang. Pay 1a nhirng kién thirc co ban
rat hitu ich do pham vi str dung ctia mang cuc b 1a dang phd bién hién nay. Hau
hét cic co quan, to chiic, cong ty co st dung cong nghé thong tin déu thiét 1ap
mang cuc b0 riéng.

Céc khai niém, ndi dung co ban trong chuong 1 can phai nam vimg doi voi
tat ca cac hoc vién vi chung s€ dugc st dung nhi€u trong cac chuong tiép theo.

I. Lich str mang may tinh

Internet bat nguén tr d& an ARPANET (Advanced Research Project
Agency Network) khoi sy trong nam 1969 boi Bo Quéc phong My (American
Department of Defense). Dé an ARPANET véi sy tham gia cua mot s trung
tam nghién cuu, dai hoc tai My (UCLA, Stanford, . . .) nham muc dich thiét ké
mot mang WAN (Wide Area Network) c6 kha ning tu bao ton chdng lai sy pha
hoai mot phan mang bang chién tranh nguyén tir. Bé an nay dan téi su ra doi cua
nghi thtrc truyén IP (Internet Protocol). Theo nghi thirc ndy, thong tin truyén sé
duoc dong thanh cac goi dit liéu va truyén trén mang theo nhiéu duong khac
nhau tir nguoi guri to1 noi nguoi nhan. Mot he théng mdy tinh ndi trén mang goi
13 Router 1am nhiém vu tim dudng di t6i uu cho cac goi dir licu, tat ca cac may
tinh trén mang déu tham dy vao viéc truyén dit liéu, nho vay néu mot phan
mang bi pha huy cic Router c6 thé tim duong khac dé truyén thong tin téi
nguoi nhan. Mang ARPANET dugc phat trién va str dung trude hét trong cac
truong dai hoc, cac co quan nha nude My, tiép theo do, cac trung tam tinh toan
16n, cac trung tm truyén vo tuyen dién va vé tinh dugc ndi vao mang, . . . trén
co s& ndy, ARPANET duoc ndi voi khip cic ving trén thé gii.

T6i nam 1983, trude su thanh cong cua viée trién khai mang ARPANET,
Bo quéc phong My tich mot phan mang gianh riéng cho quan doi My
(MILNET). Phan con lai, goi 13 NSFnet, duoc quan 1y boi NSF (National
Science Foundation) NSF dung 5 siéu may tinh dé 1am Router cho mang, va lap
mot to chirc khéng chinh phu dé quan 1y mang, chii yéu dung cho dai hoc va
nghién ciru co ban trén toan thé gidi. Téi nam 1987, NSFnet mo cira cho ca
nhéan va cho cac cong ty tu nhan (BITnet), td1 nam 1988 si€u mang dugc mang
tén INTERNET.

Tuy nhién cho to1 nam 1988, viéc st dung INTERNET con han ché trong
cac dich vu truyén mang (F TP), thu dién tu(E-mail), truy nhap tir xa (TELNET)
khong thich img v61 nhu cau kinh té va doi séng hang ngay. INTERNET chu
yéu dugc dung trong moi truong nghién ctru khoa hoc va gidng day dai hoc.
Trong nam 1988, tai trung tdm nghién ciru nguyén tr cua Phap CERN (Centre
Européen de Recherche Nuclaire) ra doi dé an Mang nhén thé giéi WWW
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(World Wide Web). Dé an nay, nham xay dung mdt phuong thirc méi st dung
INTERNET, goi la phuong thuc Si€u van ban (HyperText). Cac tai liéu va hinh
anh duoc trinh bay bang ngdn ngit HTML (HyperText Markup Language) va
dugc phat hanh trén INTERNET qua cac hé chu lam viéc voi nghi thie HTTP
(HyperText Transport Protocol). Ttr nam 1992, phuong thic 1am viéc nay duogc
dua ra thir nghiém trén INTERNET, rat nhanh chéng, cic cong ty tu nhan tim
thay qua phuong thirc nay cach sir dung INTERNET trong kinh té va doi song.
Vén dau tu vao INTERNET dugc nhan 1én hang chyc lan. T nim 1994
INTERNET tré thanh siéu mang kinh doanh. S6 cic cong ty sir dung
INTERNET vao viéc kinh doanh va quang céo 1én gip hang nghin 1an ké tir nam
1995. Doanh s6 giao dich thuong mai qua mang INTERNET lén hang chuc ti
USD trong nam 1996 . . .

Vi phuong thire siéu van ban, nguoi s dung, qua mot phan mém truy
doc (Navigator, Browser), co thé tim doc tat ca céac tai liéu siéu vin ban cong bod
tai moi noi trén thé gisi (ké ca hinh anh va tiéng néi). Vi cong nghé WWW,
chung ta budc vao giai doan ma moi thong tin c6 thé c6 ngay trén ban lam viéc
ctia minh. Mdi cong ty hoic ngudi st dung, dugc phan phdi mot trang coi nguon
(Home Page) trén h¢ chu HTTP. Trang ci nguon, 13 siéu vin ban goc, dé tu do
¢ thé tim t6i tat ca cac siéu van ban khac ma ngudi sit dung mudbn phat hanh.
Pia chi cta trang cdi ngudn dugc tim thay tir khip moi noi trén thé gidi. Vi vy,
d6i v6i mot xi nghiép, trang cdi ngudn trd thanh mot van phong dai dién dién tir
trén INTERNET. Tur khap moi noi, khach hang c6 thé xem cac quang cio va
lién hé truc tiép vdi xi nghiép qua cac dong siéu lién (HyperLink) trong siéu vin
ban.

Té1 nam 1994, mot dlem yéu ctia INTERNET la khong c¢6 kha ning lap
trinh cuc bo, vi cic may ndi vao mang khong ddng bo va khong tuong thich.
Thiéu kha ning nay, INTERNET chi dugc dung trong viéc phat hanh va truyén
thong tin chir khéng dung dé xir Iy thong tin dugc. Trong nam 1994, hiang may
tinh SUN Corporation cong bd mot ngdn ngit méi, goi 1a JAVA (cafe), cho phép
lap trinh cuc bd trén INTERNET, cac chuong trinh JAVA duoc got théng tir cac
si€u van ban qua cac siéu lién (Applet). Vao mua thu nam 1995, ngoén ngir
JAVA chinh thirc ra doi, danh ddu mot budc tién quan trong trong viéc st dung
INTERNET. Trudc hét, mot chuong trinh JAVA, s& duoc chay trén may khach
(Workstation) chur khong phai trén may chu (Server). Dleu nay cho phép st
dung cong suat cua tit ca cac may khach vao viéc xir 1y so liéu. Hang triéu may
tinh (hoac vi tinh) c6 thé thuc hién cung mot luc mot chuong trinh ghi trén mat
siéu van ban trong may chu. Viéc 1ap trinh trén INTERNET cho phép truy nhép
tor mot trang si€u van ban vao cac chuong trinh xtr ly thong tin, dac bi¢t 1a cac
chuong trinh diéu hanh va quan 1y thong tin cia mot xi nghiép. phuong thirc 1am
viéc nay, dugc goi la INTRANET. Chi trong nam 1995-1996, hang tram nghin
dich vu phin mém INTRANET dugc phat trién. Nhiéu hing may tinh va phan
mém nhu Microsoft, SUN, IBM, Oracle, Netscape,... da phat trién va kinh doanh
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hang loat phan mém hé théng va phan mém co ban dé phat trién cac ung dung
INTERNET / INTRANET.

II. Gié¢i thiéu mang may tinh

2.1. Pinh nghia mang may tinh va muc dich cia viéc két noéi mang

2.1.1. Nhu ciu ciia viéc két ndi mang may tinh

Viéc nbi may tinh thanh mang tir 14u d2 tr& thanh moét nhu cau khach quan i :

- C6 rat nhiéu cong viée vé ban chit 1a phan tan hoac vé thong tin, hodc vé
xur Iy hodc cd hai doi hoi c6 su két hop truyén thong voi xuir Iy hodc s dung
phuong tién tir xa.

- Chia sé cac tai nguyén trén mang cho nhiéu ngudi st dung tai mot thoi
diém (0 cung, may in, 6 CD ROM . . )

- Nhu céu lién lac, trao ddi thong tin nho phuong tién may tinh.

- Céc tng dung phan mém doi hoi tai mot thoi diém can c6 nhiéu nguoi
st dung, truy cdp vao cung mot co so dir ligu.

2.1.2. Dinh nghia mang may tinh

N6i mot cach ngan gon thi mang may tinh 13 tap hop cac may tinh doc 1ap
(autonomous) dugc két ndi voi nhau thong qua cadc duong truyén vat 1y va tuan
theo cac quy udc truyén thong nao do.

Khai niém may tinh doc 1ap duoc hiéu 1a cac may tinh khong c¢6 may nao
c6 kha nang khéi dong hodc dinh chi mdt may khac.

Cac dudng truyén vat Iy dugc hiéu 13 cac moi trudng truyén tin hidu vat 1y
(c6 thé 1a hitu tuyén hoac vo tuyén).

Cac quy udc truyén thong chinh 13 co sé dé cac may tinh co thé "nbi
chuyén" dugc voi nhau va 1a mot yéu to quan trong hang dau khi néi vé cong
nghé mang may tinh.

2.2. Pic trung ky thuit ciia mang may tinh

Mot mang may tinh c6 cac dac trung ky thuat co ban nhu sau:
2.2.1. Puong truyén

La thanh t6 quan trong ctia mdt mang may tinh, 13 phuong tién dung dé
truyén cac tin hi¢u dién tur gitra cac may tinh. Céac tin hi¢u diéu tir d6 chinh 1a
cac thong tin, dir liéu dugc bi€u thi duoi dang cadc xung nhi phan (ON_OFF),
moi tin hi€u truyén gitra cdc may tinh vo1 nhau déu thudc song dién tu, tuy theo
tan sO ma ta co6 thé dung cac duong truyén vat 1y khac nhau

Pic trung co ban cua dudng truyén 13 giai thong nd biéu thi kha ning
truyén tai tin hi€u cia dudng truyén.

Thong thuong ngudi ta hay phéan loai dudng truyén theo hai loai:
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- Puong truyén hiru tuyén (cac mdy tinh duoc ndi véi nhau bang cac day
cap mang).

- Puong truyen vO tuyen cac may tinh truyen tin hi¢u v61 nhau thong qua
cac song vo tuyén voi cac thiét bi didu ché/giai diéu ché & cac dau mat.

2.2.2. K¥ thuat chuyén mach:

La dic trung k¥ thuat chuyén tin hiéu gilta cac nut trong mang, cic nat
mang c6 chirc nang hudng thong tin té1 dich nao do trong mang, hi¢n tai c6 cac
ky thuat chuyén mach nhu sau:

- K§¥ thuat chuyén mach kénh: Khi c6 hai thuc thé can truyén thong
v6i nhau thi giita chiing sé& thiét 1ap mot kénh c¢d dinh va duy tri két nbi do
cho t6i khi hai bén ngat lién lac. Céc dit liéu chi truyén di theo con duong
c6 dinh do.

- K§ thuat chuyén mach thong bao: thong bao 1a mot don vi dir liéu
ciia nguoi str dung c6 khudn dang dugce quy dinh trudc. Moi thong bao co
chtra cac thong tin diéu khién trong d6 chi rd dich can truyén t6i cua
thong bao. Cin ctr vao thong tin diéu khién ndy ma mdi nut trung gian cd
thé chuyén théng bao téi nat ké tiép trén con duong dan t4i dich cua
thong bao

- K§ thuat chuyén mach goéi: & day mdi thong bao dugc chia ra
thanh nhiéu goi nho hon duoc goi 1a cac goi tin (packet) c6 khudn dang
qui dinh trudc. Mdi géi tin cling chta cac thong tin diéu khién, trong d6
c6 dia chi ngudn (ngudi giri) va dia chi dich (ngudi nhan) cua goi tin. Cac
g0i tin cta cung mot thong bao co thé duge goi di qua mang t6i dich theo
nhiéu con duong khac nhau.

2.2.3. Kién tric mang

Kién tric mang may tinh (network architecture) thé hién cach ndi cac may
tinh v6i nhau va tap hop cac quy tac, quy uéc ma tat ca cac thuc thé tham gia
truyén thong trén mang phai tuan theo dé dam bao cho mang hoat dong tt.

Khi néi dén kién trac cia mang ngudi ta mudn noi téi hai van dé 13 hinh
trang mang (Network topology) va giao thirc mang (Network protocol)

- Network Topology: Cach két ndi cac may tinh v6i nhau vé mat hinh hoc
ma ta goi la t6 poé ciia mang. Cac hinh trang mang co ban dé 1a: hinh sao, hinh
bus, hinh vong

_ - Network Protocol: Tép hop cac quy udc truyén thong gitra cac thuc thé
truyén thong ma ta goi la giao thirc (hay nghi thic) cia mang. Cac giao thic
thuong gap nhat 1a : TCP/IP, NETBIOS, IPX/SPX, . ..

2.2.4. H¢ diéu hanh mang

H¢ diéu hanh mang 1a mét phan mém h¢ thong cé cac chic nang sau:
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- Quan ly tai nguyén cta hé thong, cac tai nguyén nay gom:

+ Tai nguyén thong tin (vé phuong dién luu trir) hay noi mot cach
don gian 13 quan 1y tép. Cac cong viée vé luu trir tép, tim kiém, xo4, copy,
nhom, dit cac thudc tinh déu thudc nhom cong viéc nay

+ Tai nguyén thiét bi. Piéu phbi viéc sir dung CPU, cac ngoai Vvi...
deé to1 wu hod viéc st dung

- Quan ly ngudi dung va cac cong viéc trén hé thong.

Hé diéu hanh dam béao giao tiép gifta nguoi st dung, chuong trinh tng
dung vai thiét bi cua h¢ thong.

- Cung cap cac tién ich cho viéc khai thac hé théng thuan loi (vi du
FORMAT dia, sao chép tép va thu muc, in an chung ...)

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

2.3. Phén loai mang may tinh

C6 nhiéu cach phén loai mang khac nhau tuy thudc vao yéu té chinh duoc
chon dung dé lam chi ti€u phan loai, thong thuong nguoi ta phan loai mang theo
cac ti€u chi nhu sau

- Khoang cach dia Iy cua mang
- K§ thuat chuyén mach ma mang ap dung
- Kién triic mang
- Hé diéu hanh mang su dung ...
‘ Tuy nhién trong thuc té nguoi ta thudng chi phan loai theo hai tiéu chi
dau tién
2.3.1. Phan loai mang theo khoang cach dialy :

Néu 1ay khoang cach dia Iy 1am yéu t6 phan loai mang thi ta c6 mang cuc
bd, mang do6 thi, mang di¢n rdng, mang toan cau.

Mang cuc bo ( LAN - Local Area Network ) : 1a mang duoc cai dit trong
pham vi twong d61 nho hep nhu trong mdt toa nha, mot xi nghiép...véi khoang
cach 16n nhat gitra cac may tinh trén mang trong vong vai km tré lai.

Mang doé thi ( MAN - Metropolitan Area Network ) : 1a mang dugc cai dat
trong pham vi mgt dé thi, mot trung tdm van hoa xa hdi, c6 ban kinh té1 da
khoang 100 km tré lai.

Mang dién rong ( WAN - Wide Area Network ) : 1a mang c6 dién tich bao
pht rdng 16n, pham vi cua mang c6 thé vuot bién gidi quoc gia tham chi ca luc
dia.
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Mang toan cau ( GAN - Global Area Network ) : 12 mang c6 pham vi trai
rong toan cau.

2.3.2. Phén loai theo k¥ thuat chuyén mach:

Néu lay k¥ thuat chuyén mach lam yéu t6 chinh dé phan loai s& c6: mang
chuyén mach kénh, mang chuyén mach thong bao va mang chuyén mach goi.

Mach chuyén mach kénh (circuit switched network) : Khi ¢6 hai thuc thé
can truyén thong v&i nhau thi gitta chung s& thiét 1ap mot kénh ¢ dinh va duy tri
két nbi d6 cho t6i khi hai bén ngat lién lac. Cac dit liéu chi truyén di theo con
duong cb dinh d6. Nhuoc diém ciia chuyén mach kénh 13 tiéu tén thoi gian dé
thiét 1ap kénh truyén cb dinh va hiéu suit sir dung mang khéng cao.

Mang chuyén mach thong bao (message switched network) : Thong béo 1a
mot don vi dir liéu cua nguoi s dung c6 khudn dang dugce quy dinh trude. Mobi
thong bao co chira cac thong tin diéu khién trong do chi r6 dich can truyén téi
cua thong bao. Can clr vao thong tin diéu khién ndy ma mdi nat trung gian co
thé chuyén thong bao t6i nit ké tiép trén con dudng dan téi dich cia thong bao.
Nhu vdy mdi nat can phai luu giir tam thoi dé doc thong tin diéu khién trén
thong bao, néu thay thong bao khong gitri cho minh thi tiép tuc chuyén tiép thong
bao di. Tuy vao diéu kién ctia mang ma théng bao ¢ thé dugc chuyén di theo
nhiéu con dudng khac nhau.

Uu diém cuia phuong phap nay 1a :

- Hiéu suét st dung duong truyen cao vi khong bi chiém dung doc quyén
ma duoc phan chia gitra nhiéu thuc thé truyén thong.

- Mbi nat mang ¢6 thé luu trit thong tin tam thoi sau d6 méi chuyén thong
bao di, do d6 c6 thé diéu chinh dé lam giam tinh trang tac nghén trén mang.

- C6 thé di€u khién viéc truyén tin bang cach sap x€p dd uu tién cho cac
thong bao.

- C6 thé tang hiéu suit sir dung giai thong ciia mang bang cach gin dia chi
quang ba (broadcast addressing) dé guri thong bao dong thoi téi nhiéu dich.

Nhuoc diém cua phuong phap nay la:

- Khéng han ché duoc kich thudc cia thong bao dan dén phi ton luu giit
tam thoi cao va anh huong dén thoi gian tra 101 yéu cau cla cac tram .

Mang chuyén mach géi (packet switched network) : & ddy mdi thong bao
dugc chia ra thanh nhiéu goéi nho hon dugc goi 1a cac géi tin (packet) c6 khuon
dang qui dinh trudc. Mdi gbi tin cling chira cac thong tin diéu khién, trong dé c6
dia chi ngudn (nguoi giri) va dia chi dich (nguoi nhan) cua géi tin. Cac goi tin
clia cung mot thong bao co thé dugc goi di qua mang téi dich theo nhiéu con
duong khac nhau.
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Phuong phap chuyén mach thong bao va chuyén mach goi 1a gan giéng
nhau. Diém khac biét 1a cac g61 tin dugc gidi han kich thudce tdi da sao cho cac
nat mang (cac nat chuyén mach) cé thé xur 1y toan b géi tin trong bd nhé ma
khong phai luu giir tam thoi trén dia. Béi vy nén mang chuyén mach géi truyén
dit liéu hiéu qua hon so voi mang chuyén mach thong béo.

Tich hop hai ky thuat chuyén mach kénh va chuyén mach goi vao trong
mot mang thong nhat dugc mang tich hop s6 ISDN (Integated Services Digital
Network).

2.3.3. Phén loai theo Kién triic mang sir dung

Kién trc ctia mang bao gdm hai vAn dé&: hinh trang mang (Network
topology) va giao thirc mang (Network protocol)

Hinh trang mang: Céch két ndi cdc may tinh v4i nhau vé mat hinh hoc ma
ta goi la t6 pd cuia mang

_ Giao thirc mang: Tap hop cac quy udc truyén théng giira cac thuc thé
truyén thong ma ta goi la giao thirc (hay nghi thurc) cua mang

Khi phan loai theo topo mang nguoi ta thuong c6 phan loai thanh: mang
hinh sao, tron, tuyén tinh

Phan loai theo giao thirc ma mang sir dung nguoi ta phan loai thanh mang
: TCP/IP, mang NETBIOS . ..

Tuy nhién cach phan loai trén khong pho bién va chi 4p dung cho cac
mang cuc bo.

2.3.4. Phén loai theo hé diéu hang mang

Néu phan loai theo hé diéu hanh mang nguoi ta chia ra theo mé hinh
mang ngang hang, mang khach/chu hodc phan loai theo tén hé diéu hanh ma
mang st dung: Windows NT, Unix, Novell . . .

2.4. Gi6i thiéu cic mang may tinh thong dung nhat
2.4.1. Mang cuc bo

Mot mang cuc b0 1a su két ndi mot nhom may tinh va cac thiét bi két nbi
mang duogc lap dat trén mot pham vi dia ly gidi han, thuong trong mot toa nha
hoac mdt khu cong sé nao do.

Mang cuc b c6 cac dic tinh sau:
- Tbc do truyén dir 11éu cao
- Pham vi dia ly gioi han
-S¢ hitu cia médt co quan/td chirc
2.4.2. Mang dién rong véi két ndéi LAN TO LAN
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Mang dién rong bao gio cling la sy két noi cua cac mang LAN, mang dién
rong co thé trai trén pham vi mot vung, qudc gia hodc ca mot luc dia tham chi
trén pham vi toan cau.

- Tdc d6 truyén dir liéu khong cao
- Pham vi dia ly khong giéi han

- Thuong trlen khai dua vao cac cong ty truyen thong, buu dién va dung
cac hé thong truyén thong nay dé tao dung duong truyén

- M6t mang WAN c¢6 thé 1a s& hitu cia mot tap doan/td chirc hoidc 1a
mang két noi cua nhiéu tap doan/té chue 16

2.4.3. Lién mang INTERNET

V6i sy phat trién nhanh chéng ciia cong nghé 1a sy ra doi cta lién mang
INTERNET,

- La mot mang toan cau

- La sy két hop cua vo sd cac hé thong truyén thong, may chii cung cap
thong tin va dich vy, cac may tram khai thac thong tin

- Dua trén nhiéu nén tang truyén thong khac nhau, nhung déu trén nén
giao thac TCP/IP

- La s¢ hitu chung cua toan nhan loai
- Cang ngay cang phat trién manh liét
2.4.4. Mang INTRANET

~ Thyc sy la mét mang INTERNET thu nho vao trong mét co' quan/cong
ty/td chirc hay mot bd/nghanh . . ., giéi han pham vi nguoi su dung, c6 su dung
cac cong ngh¢ ki€m soat truy cap va bao mat thong tin .

Pugc phat trién tir cic mang LAN, WAN dung cong nghé¢ INTERNET

11
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I11. Mang cuc bd, kién triic mang cuc bd
3.1. Mang cuc bo

Tén goi “mang cuc bd” dugc xem xét tr quy md cia mang. Tuy nhién, do
khong phai 13 dic tinh duy nhat ctia mang cuc bd nhung trén thuc té, quy mo cua
mang quyét dinh nhiéu dic tinh va céng nghé ctia mang. Sau day 1a mot sb dic
diém cta mang cuc bo:

bac diém cua mang cuc bo

- Mang cuc bd ¢6 quy mé nho, thuong 1a ban kinh dudi vai km. Pic diém
nay cho phép khong can dung cac thiét bi dan duong véi cac moi lién hé phic
tap

- Mang cuc b¢ thuong la s6 hiru cua mét t6 churc. Piéu nay duong nhu c6
vé it quan trong nhung trén thuc té d6 1a diéu kha quan trong dé viéc quan ly
mang co hi¢u qua.

- Mang cuc b0 c6 tdc d6 cao va it 15i. Trén mang rong tbe do noi chung
chi dat vai Kbit/s. Con toéc do thong thuong trén mang cuc bo 1a 10, 100 Kb/s va
té1 nay voi Gigabit Ethernet, toc d trén mang cuc bd c6 thé dat 1Gb/s. Xac suat
161 rat thap.

3.2. Kién tric mang cuc bd
* Dinh nghia Topo mang:

Cach két ndi cac may tinh v6i nhau vé mit hinh hoc ma ta goi 14 to pd cua
mang

C6 hai kiéu ndi mang chu yéu do6 1a :

- Néi kiéu diém - diém (point - to - point).

- N&i kiéu diém - nhiéu diém (point - to - multipoint hay broadcast).

Theo kiéu diém - diém, cac dudng truyén ndi timg cdp nat voi nhau va
mdi nat déu ¢ trach nhiém luu gilr tam thoi sau d6 chuyén tiép dir lidu di cho
t6i dich. Do cach 1am viéc nhu vay nén mang kiéu nay con duoc goi 1a mang
"luu va chuyén tiép" (store and forward).

Theo kiéu diém - nhiéu diém, tt ca cic nut phan chia nhau mot dudong
truyén vat 1y chung. Dt liéu gui di tor mdt nit ndo do sé duoc ti€p nhan boi tat
ca cac nut con lai trén mang, bdi vay can chi ra dia chi dich ctua dit 1iéu dé can
cir vao do cac nut kiém tra xem dit li¢u do6 ¢6 phai giri cho minh khong.

* Phan biét Kiéu to po ciia mang cuc bd va kiéu t6 po ciia mang rong.

T6 pd ctia mang rong thong thuong 1a néi dén su lién két giita cic mang
cuc bg thong qua cac bo dan duong (router). D61 véi mang rong topo ciia mang
la hinh trang hinh hoc cua cac bd dan duong va cac kénh vién thong con khi noi
td1 t0 pd clia mang cuc bd nguoi ta néi dén su lién két cua chinh cac may tinh.

12
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a) Mang hinh sao

Mang hinh sao co tat ca cac tram duoc két ndi véi mot thiét bi trung tam
c¢6 nhiém vu nhan tin hiéu tir cac tram va chuyén dén tram dich. Tuy theo yéu
cau truyén thong trén mang ma thiét bi trung tdim c6 thé 1a bd chuyén mach
(switch), bo chon dudng (router) hoic 13 bd phan kénh (hub). Vai tro cua thiét bi
trung tim nay 1a thuc hién viée thiét 1ap cac lién két diém-diém (point-to-point)
gitra cac tram.

Uu diém: Thiét lap mang don gian, dé dang cau hinh lai mang (thém, bat
cac tram), d& dang kiém soat va khac phuc sy ¢, tan dung duogc ti da téc do

wh 1.1: Két meq hinh sao

truyén cua dudng truyén vat 1y.

Nhuoc diém: Do dai dudng truyén néi mot tram voi thiét bi trung tim bi
han ché (trong vong 100m, véi cong nghé hién nay). Hub

b) Mang truc tuyén tinh (Bus):

Trong mang truc tat ca cac tram phan chia mét duong truyen chung (bus).
Puong truyén chinh duogc gioi han hai dau bang hai dau ndi dac biét goi la
terminator. Mdi tram dwoc ndi véi truc chinh qua mot dau ndi chix T (T-
connector) hoic mot thiét bi thu phat (transceiver).

Khi mot tram truyén dir liéu tin hi¢u dugc quang ba trén ca hai chiéu cta
bus, tirc 13 moi tram con lai déu ¢ thé thu duoc tin hiéu d6 truc tiép. DPdi véi cac
bus mdt chiéu thi tin hiéu chi di vé mét phia, luc d6 cac terminator phai dugc
thiét ké sao cho cac tin hiéu do phai dugc doi lai trén bus dé cho céc tram trén
mang déu co thé thu nhan duge tin hiéu d6. Nhu vay voi topo mang truc dir liéu
dugc truyén theo céac lién két diém-da diém (point-to-multipoint) hay quang ba
(broadcast).

13
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Hinh 1.2. Két néi kiéu bus

Uu diém : D8 thiét ké, chi phi thip

Nhuoc diém: Tinh 6n dinh kém, chi mot nat mang hong 1a toan bo mang
bi nging hoat dong

¢) Mang hinh vong

Trén mang hinh vong tin hiéu dugc truyén di trén vong theo mot chiéu
duy nhat. Mdi tram cua mang dugc nbi véi vong qua mot bd chuyen tiép
(repeater) c6 nhiém vu nhan tin hiéu rdi chuyén tiép dén tram ké tlep trén vong.
Nhu vy tin hiéu duoc luu chuyén trén vong theo mot chudi lién tiép cac lién két
diém-diém giira cac repeater do d6 can c6 giao thic didu khién viéc cap phat
quyén dugc truyén dit lidu trén vong mang cho tram ¢6 nhu cau.

Pé tang do tin cdy ctia mang ta c6 thé lap dat thém cac vong du phong,
néu vong chinh c6 su co thi vong phu sé dugc st dung.

Mang hinh vong ¢6 wu nhuoc diém twong ty mang hinh sao, tuy nhién
mang hinh vong doi hoi giao thire truy nhdp mang phirc tap hon mang hinh sao.

d) Két noi hon hop

La su phoi hop cac ki€u két no1 khac nhau, vi du hinh cay 1a cau tric phan
tang cua ki€u hinh sao hay cac HUB c¢6 thé dugc no1 voi nhau theo ki€u bus con
tor cdc HUB n6i véi cac may theo hinh sao.
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Hinh 1.3 Két noi kidu vong

HUB

\111.1/
: = dd1 cap

Hinh 1.4. M6t két ndi hdn hop

3.3. Cac phwong phap truy cap duong truyén vat ly

Trong mang cuc bd, tat ca cac tram két ndi truc tiép vao duong truyén
chung Vi vay tin hi¢u tur mot tram dua Ién duong truyén s& duoc cac tram khéc
“nghe thay Mot van dé khac 13, néu nhiéu tram cung gui tin hiéu 1én duong
truyén dong thoi thi tin hiéu s& chong 1én nhau va bi hong. Vi vdy can phai co
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mot phuong phap t6 chirc chia sé¢ dudng truyén dé viéc truyén thong dwoc ding
dan.

C6 hai phuong phap chia sé dudng truyén chung thuong duge dung trong
cac mang cuc bo:

- Truy nhap dudng truyén mot cach ngau nhién, theo yéu cau. Puong
nhién phai co6 tinh den viéc st dung luén phién va néu trong trudng hop do co
nhiéu tram cung truyen tin din dén tin hiéu bj trum 1én nhau thi phai truyen lai.

- C6 co ché trong tai dé cip quyén truy nhap dudng truyén sao cho khong
x4y ra xung dot

3.3.1 Phuwong phap da truy nhap sir dung song mang cé phat hién xung dot
CSMA/CD (Carrier Sense Multiple Access with Collision Detection)

Giao thuc CSMA (Carrier Sense Multiple Access) - da truy nhép c6 cam
nhan séng mang dugc sir dung rat phd bién trong cac mang cuc bd. Giao thirc
nay sir dung phuong phap thoi gian chia ngan theo do thoi gian dugc chia thanh
cac khoang thoi gian déu dan va cic tram chi phat 1én dudng truyén tai thoi
diém dau ngan.

MBJi tram c6 thiét bi nghe tin hiéu trén dudng truyén (tirc 1a cam nhéan
song mang). Trude khi truyén can phai biét dudng truyén cé rdi khong. Néu rdi
thi méi duoc truyén. Phuong phap nay goi 1a LBT (Listening before talking).
Khi phat hién xung dot, cac tram s€ phai phat lai. C6 mot s6 chién lugc phat lai
nhu sau:

- Giao thuc CSMA khoéng kién tri.Tram nghe duong, néu kénh roi thi
truyén, néu khong thi ngung nghe mgt khoang thoi gian ngau nhién ré1 maéi thuc
hién lai thu tuc. Cach nay c6 hi¢u suat dung kénh cao hon. (1)

- Giao thire CSMA 1-kién tri. Khi tram phat hién kénh roi tram truyen
ngay. Nhung néu co xung dot, tram doi khoang thoi gian ngiu nhién roi truyén
lai. Do vy xac sudt truyén khi kénh rdi 1a 1. Chinh vi thé ma giao thiic ¢6 tén 1a
CSMA 1-kién tri. (2)

- Giao thirc CSMA p-kién tri. Khi da san sang truyen tram cam nhan
duong, néu duong r6i thi thyc hién viée truyen v6i xac suat 1a p < 1 (tie la ngay
ca khi duong roi cing khong han da truyen ma doi khoang thoi gian tiép theo lai
tiép tuc thuc hién viéc truyén véi xac suat con lai q=1-p. (3)

* Ta thay giai thuat (1) co hiéu qua trong vi€c tranh xung dot vi hai tram
can truyen thiy duong truyén ban sé cung ruat lui cho trong nhitng khoang thoi
gian ngau nhién khac nhau s& quay lai tiép tuc nghe duong truyen Nhuoc diém
ctia n6 1a c6 thé co thoi gian khong sir dung dudng truyén sau mdi cudc goi.

« Giai thuat (2) c6 gang lam giam thoi gian "chét" bang cach cho phép
mot tram cé thé duogc truyén dir li€u ngay sau khi mot cude truyén két thic. Tuy
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nhién néu luc doé lai c6 nhiéu tram dang doi d€ truyén dir li¢u thi kha ndng xay ra
xung dot sé rat 1on.

« Giai thuat (3) véi gia tri p dugc hon hop 1y c¢6 thé tdi thiéu hoa dugc ca
kha ndng xung dot lan thot gian "chét" cua duong truyén.

« Xay ra xung dot thuong 1a do do tré truyén din, mau chét ctia van dé 1a:
cac tram chi "nghe" trudc khi truyén dir liéu ma khong "nghe" trong khi truyén,
cho nén thyc té c6 xung dot thé nhung cac tram khong biét do dé van truyén dix
licu.

« Dé ¢ thé phat hién xung d6t, CSMA/CD di b6 xung thém céac quy tic
sau day:

- Khi mét tram truyén dit liéu, né van tiép tuc "nghe" duong truyén

. Néu phat hién xung dot thi né nglmg ngay viec truyen nhd d6 ma tiét

kiém dugc thoi gian va giai thong, nhung nd van tiép tuc gui tin hiéu

thém mot thoi gian nita dé dam bao rang tit ca cac tram trén mang déu

"nghe" duoc sy kién nay.(nhu vay phai tiép tuc nghe dudng truyén trong
khi truyén dé phat hién dung do (Listening While Talking))

- Sau d6 tram s& chd trong mot khoang thdi gian ngau nhién nao do
o1 thir truyén lai theo quy tac CSMA.

Giao thirc nay goi la CSMA c¢6 phat hién xung djt (Carrier Sense
Multiple Access with Collision Detection viét tat 1a CSMA/CD), dung
rong rai trong LAN va MAN.

3.3.2. Phwong phap Token Bus

Nguyén ly chung cua phuong phap nay la dé cap phéat quyén truy nhap
duong truyén cho cac tram dang c6 nhu cau truyén dit liéu, mot thé bai duoc luu
chuyén trén mot vong logic duoc thiét 1ap boi cac tram d6. Khi mdt tram nhan
dugc the bai thi s€ duge phep sir dung duong truyen trong mot thoi gian nhét
dinh. Trong khoang thoi gian d6 no co thé truyen mot hay nhiéu don vi dit liéu.
Khi da truyen xong dir liéu hodc thoi gian da hét thi tram d6 phai chuyén thé bai
cho tram tiép theo. Nhu vay, cong viée dau tién la thiét 1ap vong logic (hay con
goi la vong 40) bao gom cac tram dang c6 nhu cau truyén dir liéu dugc xac dinh
vi tri theo mot chudi thir ty ma tram cudi cung cua chudi s& tlep lién sau boi
tram dau tién. Mdi tram s& biét dia chi cua tram lién trude va ké sau nd. Thi tu
clia cac tram trén vong logic c¢6 thé doc lap voi tha ty vat 1Iy. Cac tram khong
hodc chua c6 nhu cau truyén dit liéu khong duge vao trong vong logic.

Trong vi du trén, cac tram A, E nam ngoai vong logic do do6 chi co thé
tiép nhan dugc dir liéu danh cho ching.
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A
Q
55!
tri

Hinh 1.5. Vi du vé vong logic

Viéc thiét 1ap vong logic khong kho nhung viéc duy tri no theo trang thai
thuc t€ cia mang méi 1a kho. Cu thé phai thyc hién céac chirc nang sau:

a) B6 xung mot tram vao vong logic : cac tram nam ngoai vong logic can
duoc xem xét mot cach dinh ky dé néu c6 nhu cau truyén dit liéu thi duoc bd
xung vao vong logic.

b) Loai bé mot vong khoi vong logic : khi mot tram khong c6 nhu cau
truyén dir liéu thi can loai bo n6 ra khoéi vong logic dé t61 uu hod viéc truyén dir
liéu bang thé bai

¢) Quan 1y 16i : mot s6 18i ¢6 thé xay ra nhu trung hop dia chi, hodc dut
vong logic.

d) Khoi tao vong logic : khi khai tao mang hodc khi dut vong logic can
phai khai tao lai vong logic.
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3.3.3. Phuong phap Token Ring

Phuong phap nay ctung dya trén nguyén tic dung thé bai dé cip phat
quyén truy nhap duong truyén. Nhung & ddy thé bai luu chuyén theo theo vong
vat 1y chir khong theo vong logic nhu ddi véi phuong phap token bus.

Thé bai 13 mét don vi truyén dix liéu dic biét trong d6 c6 mdt bit biéu dién
trang thai cua thé (ban hay rdi). Mot tram mudn truyén dit liéu phai chd cho toi
khi nhan duogc thé bai "r6i". Khi do tram s& doi bit trang thai thanh "ban" va
truyén mot don vi dit lidu di cing véi thé bai di theo chiéu cua vong. Luc nay
khong con thé bai "rdi " nita do d6 cac tram mudn truyén dir liéu phai doi. Dit
liéu t&i tram dich dugc sao chép lai, sau d6 cung véi thé bai tro vé tram nguén.
Tram ngué)n s& x04 bo dir liéu d6i bit trang thai thanh "rdi" va cho luu chuyén
thé trén vong dé cac tram khac c6 nhu cau truyén dir liéu dugc phép truyén

Su quay trd lai tram nguén cta dir liéu va thé bai nham tao kha nang bao
nhan tu nhién: tram dich c6 thé guri vao don vi dit liéu (phﬁn header) cac thong
tin vé két qua tiép nhan dit liéu cia minh. Chang han céac thong tin d6 co thé 1a:
tram dich khong tdn tai hoac khong hoat dong, tram dich tdn tai nhung dir li¢u
khong duoc sao chép, dir liéu da dugc tiép nhan, c6 10i...

Trong phuong phap ndy can giai quyét hai van dé c6 thé dan dén pha vo
hé thong d6 1a mat thé bai va thé bai "ban" luu chuyén khong ding trén vong
.C6 nhiéu phuong phéap giai quyét cac van dé trén, dudi day 13 mot phuong phap
duoc khuyén nghi:

Dbi v6i van dé mat thé bai cé thé quy dinh trude mot tram diéu khién chi
dong. Tram nay s& theo ddi, phat hién tinh trang mat thé bai bang cach diung co

[0 ]

E C

Hinh 1.6. The bai trong mang Ring
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ché ngudng thoi gian (time - out) va phuc hdi bang cach phat di mot thé bai
"rdi" méi.

Dbi v6i van dé thé bai ban luu chuyén khong ding, tram diéu khién st
dung mot bit trén thé bai dé danh dau khi gap mot thé bai "ban" di qua nd. Néu
né gip lai thé bai ban véi bit ¢ danh ddu d6 co nghia 1a tram nguén di khong
nhan lai dugc don vi dir liéu cua minh do do thé bai "ban" cr quay vong mai.
Luc d6 tram diéu khién s& chi dong doi bit trang thai "ban" thanh "rdi" va cho
thé bai chuyén tiép trén vong. Trong phuong phap ndy cac tram con lai trén
mang s€ dong vai tro bi dong, ching theo ddi phat hién tinh trang su o trén
tram chu dong va thay thé tram chi dong néu can.

IV. Chuan hoi mang may tinh
4.1. Van dé chuin hoa mang va cac té chirc chuan hoa mang

Khi thiét ké, cac nha thiét ké tu do lua chon kién trac mang cho riéng
minh. Tur do dan t6i tinh trang khong tuwong thich giita cdc mang may tinh véi
nhau. Nhu cau trao doi thong tin cang 16n thuc day viéc xdy dung khung chuan
vé kién trac mang dé 1am cin ctr cho cac nha thiét ké va ché tao thiét bi mang.

Chinh vi Iy do d6, t6 chirc tiéu chuan hoa quéc t& ISO (Internatinal
Organnization for Standarzation) di xdy dung mé hinh tham chiéu cho viéc két
ndi cac hé théng mé OSI (reference model for Open Systems Interconnection).
M0 hinh nay 14 co s& cho viée két ndi cac hé thong mé phuc vu cho cac tng
dung phan tan.

Co6 hai loai chuan cho mang dé 1a :

- Cac chuan chinh thuc ( de jure ) do céc to chirc chuan qudc gia va quéc
té ban hanh.

- Céc chuan tuc tién ( de facto ) do cac hing san xuat, cic to chic nguoi
st dung xay dung va dugc dung rong rai trong thuc té

4.2. M6 hinh tham chiéu OSI 7 16p

Khi thiét ké, cac nha thiét ké ty do lya chon kién trac mang cho riéng
minh. TUr d6 dan ti tinh trang khong tuong thich gilta cdc mang mady tinh véi
nhau. Van dé khong twong thich d6 1am tro ngai cho su tuong tac giita nhitng
nguoi st dung mang khic nhau. Nhu ciu trao doi thong tin cang 16n thac day
viéc xay dung khung chuan vé kién trc mang dé lam can ctr cho cac nha thiét
ké va ché tao thiét bi mang .

Chinh vi 1y do d6, t6 chirc tiéu chuin hoa qubc té ISO (Internatinal
Organnization for Standarzation) da xdy dung mé hinh tham chiéu cho viéc két
nbi cac hé thong mo OSI (reference model for Open Systems Interconnection).
Mo hinh nay 1 co s& cho viéc két ndi cac hé théng md phuc vu cho cac tng
dung phan tan. M6 hinh OSI duoc biéu dién theo hinh duéi day:
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Lé&p wng dung (application)

Lé&p thé hién (presentation)

L&p phién (session)

Lé&p chuyén van (transport)

Lé&p mang (network)

Lép lién két div liéu (data link)

Lé&p vat ly (physical link)

Hinh 1.7. M6 hinh OSI 7 16p

a) Lop vatly
L&p nay bado dam cac cong vige sau:

- Lap, cit cudc noi.

- Truyén tin dang bit qua kénh vat 1y.

- C6 thé c6 nhiéu kénh.
b) Lép lién két dir liéu

L6p ndy dam bao viée bién d6i cac tin dang bit nhan duoc tir 16p dudi (vat
ly) sang khung s6 liéu, théng bao cho hé phat, két qua thu dugc sao cho cac
thong tin truyén 1én cho muc 3 khong c6 16i. Cac thong tin truyen o muc 1 cé
thé 1am hong cac thong tin khung sb lidu (frame erTor). PNhan mém muc hai s&
thong bao cho mirc mot truyén lai cac thong tin bi mat / 161. BPong bd cac h¢ co
toc do xu ly tinh khac nhau, mot trong nhiing phuong phap hay sir dung la dung
bd dém trung gian dé€ luu giltr s6 li€u nhan dugc. PO 16n ctia bd dém nay phu
thugc vao twong quan xur ly cua cac hé thu va phat. Trong truong hop duong

truyen song cong toan phan, 16p datalink phai dam bao viéc quan 1y cac thong
tin sO li€u va cac thong tin trang thai.

¢) Lop mang

Nhiém vu cua 16p mang 1a ddm bdo chuyén chinh xac s6 li€u gitta cac
thiét bi cudi trong mang. D€ lam dugc viéc do, phai cé chién luge danh dia chi
thong nhat trong toan mang. Moi thiét bi cudi va thiét bi mang cé mot dia chi
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mang xac dinh. S6 liéu can trao dbi gifta cac thiét bi cudi duoc td chuc thanh cac
g61 (packet) c6 do dai thay doi va dugc gan day du dia chi nguon (source
address) va dia chi dich (destination address).

Lop mang dam bao viée tim dudng t6i uu cho cac goi dir lidu bang cac
giao thirc chon duong dua trén cac thiét bi chon duong (router). Ngoai ra, 10p
mang c6 chic ning diéu khién luu luong sb lidu trong mang dé tranh xay ra tac
ngén bang cach chon cac chién luge tim dudng khac nhau dé quyét dinh viéc
chuyén ti€p cac gobi so ligu.

d) Lép chuyén vén

Lop nay thuc hién cac chiic nang nhan thong tin tr 16p phién (session)
chia thanh cac géi nho hon va truyén xudng 16p dudi, hodc nhan thong tin tir 16p
du6i chuyén 1én phuc hodi theo cach chia cua hé phat (Fragmentation and
Reassembly). Nhiém vu quan trong nhat cua 16p van chuyén 1a dam bao chuyén
s6 liéu chinh xéc giira hai thuc thé thudc 16p phién (end-to-end control). Dé lam
dugc viéc do, ngoai chirc nang kiém tra s tudn tu phat, thu, kiém tra ‘va phat
hién, xur 1y 16i. Lop van chuyén con co chirc nang diéu khién luu luong sé liéu dé
dong bo giita thé thu va phat, tranh tic ngh&n s liéu khi chuyén qua 16p mang.
Ngoai ra, nhiéu thyc thé 16p phién c6 thé trao ddi s liéu trén ciing mot két ndi
16p mang (multiplexing).

e) Lop phién

Lién két gitra hai thuc thé c6 nhu cau trao doi sb liéu, vi du nguoi dung va
mét may tinh ¢ xa, duge goi la mét phién lam viéc. Nhiém vu cua 16p phién la
quan ly viéc trao 601 sO liéu, vi du: thiét 1ap giao dién gitra nguoi dung va may,
xac dinh thong sO diéu khién trao doi s lidu (toc do truyén, sd bit trong mot
byte, c6 kiém tra 18i parity hay khong, v.v.), xac dinh loai giao thirc m6 phong
thiét bi cudi (terminal emulation), v.v. Chtrc ning quan trong nhat cua 16p phién
la dam bao déng bo sb lidu bﬁng cach thuc hién cic diém kiém tra. Tai cac diém
kiém tra nay, toan bd trang thai va s6 liéu cua phién lam viéc dugc luu trir trong
bd nhé dém. Khi ¢o su ¢d, c6 thé khaoi tao lai phién lam viéc tur diém kiém tra
cudi cung (khong phai khoi tao lai tir dau).

f) Lép thé hi¢n

Nhiém vu cua 16p thé hién 1a thich ung cac cau trac dit liéu khac nhau cua
nguoi dung véi cdu tric dir lidu thong nhat sir dung trong mang. S6 liéu cua
nguoi ding c6 thé dugc nén va ma hoa & 16p thé hién, trude khi chuyen xubng
16p phién. Ngoai ra, 16p thé hién con chira cac thu vién cic yéu cu cua ngudi
dung, thu vién ti¢n ich, vi du thay doi dang thé hién cua cac tép, nén tep...

g) Lop ung dung

Lép tmg dung cung cip cac phuong tién dé nguoi sit dung co thé truy

nhap duoc vao méi trudng OSI, dong thdi cung cap cac dich vu thong tin phan
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tan. Lop mang cho phép nguoi dung khai thac cac tai nguyén trong mang tuong
tu nhu tai nguyén tai cho.
4.3. Cac chuan két ndi thong dung nhit IEEE 802.X va ISO 8802.X

Bén canh viéc ,chuém hoa cho mang ni chung d?quén két qua co ban nhat
12 m6 hinh tham chiéu OSI nhu da giéi thiéu. Viéc chuan hod mang cuc b nodi

riéng da duoc thuc hién tir nhiéu nim nay dé dap (mg su phat trién ciia mang cuc
bo.
Ciing nhu ddi vai mang nodi chung, ¢6 hai loai chuan cho mang cuc bg, do
la:
- Céc chuan chinh thtrc ( de jure ) do céc té chirc chuan qudc gia va
quoc t€ ban hanh.
- Céc chuén tuc tién ( de facto ) do cac hing soan xuét, cac to chirc
nguoi st dung xay dung va dugc dung rong rai trong thuc té
- Céc chuan TEEE 802.x va ISO 8802.x
IEEE 14 t6 chirc di tién phong trong linh vuc chuan hoa mang cuc bo voi dé an
IEEE 802 véi két qua 1a mot loat cac chuan thude ho IEEE 802.x ra doi. Cudi
nhirng ndm 80, t6 chirc ISO da ti€ép nhan ho chuan nay va ban hanh thanh chuan
quoc té dudi ma hiéu tuong tng 1a ISO 8802.x.

IEEE 802.: 1a chuan dic ta kién tric mang, két no1 gitta cdc mang va viéc
quan tri mang doi véi mang cuc bJ.

IEEE 802.2: 14 chuan dic ta téng dich vu giao thirc cia mang cuc bo.
~ IEEE 802.3: 1a chuan dic ta mot mang cuc bo dua trén mang Ethernet noi

tiéng cua Digital, Intel va Xerox hop tac xay dung tr nam 1980.

Tang vat 1y cta IEEE 802.3 c6 thé dung cac phuong an sau dé xay dung:

- 10BASES5 : téc d6 10Mb/s, dung cap xoan ddi khong boc kim UTP
(Unshield Twisted Pair), véi pham vi tin hi¢u 1€n t&1 500m, topo mang hinh sao.

- 10BASE2 : téc do 10Mb/s, dung cap dong truc thin-cable véi trd khang
50 Ohm, pham vi tin hi€u 200m,topo mang dang bus.

- 10BASES5 : téc d6 10Mb/s, dung cap dong truc thick-cable (duong kinh
10mm) véi tré khdng 50 Ohm, pham vi tin hiéu 500m, topo mang dang bus.

- I0BASE-F: dung cap quang, tbc d6 10Mb/s pham vi cap 2000m.

IEEE‘802.4: 1a chuan dic ta mang cuc bo voi topo mang dang bus dung
thé bai dé di€u viéc truy nhap dudng truyeén.

IEEE 802.5: 1a chuan dic ta mang cuc b vdi topo mang dang vong (ring)
dung thé bai dé diéu viéc truy nhép duong truyén.
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IEEE 802.6: 13 chuan dic ta mang tdc do cao két ndi v4i nhidu mang cuc
bo thudc cac khu vuc khac nhau ctia mot do thi (con duogc goi 1a mang MAN -
Metropolitan Area Network)

IEEE 802.9: 14 chuan dic ta mang tich hop dir liéu va tiéng noi bao gém
1 kénh di bd 10 Mb/s cung véi 96 kéqh 64Kb/s. Chuan nay duoc thiét ké cho
moi truong cé luong luu thong 16n va cap bach.

IEEE 802.10: 13 chuan dic ta vé an toan thong tin trong cic mang cuc bd
c6 kha nang lién tac .

IEEE 802.11: 1a chuan ddc ta mang cuc bo khong day (Wireless LAN)
hién dang duoc tiép tuc phat trién.

IEEE 802.12: 14 chuan dic ta mang cuc bd dya trén cong nghé duoc dé
xuat boi AT&T, IBM va HP goi 14 100 VG - AnyLAN. Mang nay c6 topo mang
hinh sao va mot phuong phap truy nhap duong truyen c6 diéu khién tranh chap.

Khi ¢6 nhu cau truyén dit liéu, mot tram s& gui yéu cau dén hub va tram chi c6
truyén dit liéu khi hub cho phép.

Chuwong 2. Cac thiét bi mang thong dung va cac chuan két ndi vat Iy
I. Céc thiét bi mang thong dung
1.1. Céc loai cap truyén
1.1.1. Cap doi day xoin (Twisted pair cable)

Cép doi day xoél} 1a cap gom hai day dong xoz“'m‘ dé tranh gay nhiéu cho
cac doi day khac, co thé kéo dai to1 vai km ma khong can khuyéch dai. Giai tan
trén cap day xoan dat khoang 300-4000Hz, toc do truyén dat vai kbps dén vai
tram Mbps. Cap xoan c6 hai loai:

- Loai c6 boc kim loai dé ting cuong chong nhiéu goi 1a cap STP (Shield
Twisted Pair). Loai nay trong v boc kim ¢6 thé c6 nhiéu doi day. Vé ly thuyét

thi tbc d6 truyén co thé dat 500 Mb/s nhung thuc té thip hon rat nhiéu (chi dat
155 Mbps véi cap dai 100 m)

Hinh 2.1 Cap UTP CAT 5
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Lép cach dién - Loai khong boc kim goi la UTP
(UnShield Twisted Pair), chat luong kém
- : hon STP nhung rat ré. Cap UTP dugc chia

= lam 5 hang tuy theo toc do truyén. Cé7p loai‘ 3
== L5 | dung cho dién thoai. Cap loai 5 ¢6 thé truyén

| ~EH v6i toc do 100Mb/s rat hay dung trong cic
. t Ludi kim loai mang cuc b vi vura ré vura tién st dung. Cap
\—T : nay c6 4 doi day xodn nam trong cung mot
vO boc
Vé bao vé

1.1.2. Cap dong truc (Coaxial cable) bing
tan co s¢

Hinh 2.2 Cép dong truc La cap ma hai day cta nd c6 15i 10ng

nhau, 161 ngoai 1a ludi kim loai. , Kha nang

chdng nhidu rat tot nén c6 thé sir dung véi chiéu dai tir vai trim met dén vai km.

C6 hai loai dugc dung nhiéu 14 loai ¢ tro khang 50 ohm va loai ¢6 tr¢ khang 75
ohm

Dai thong cua cap nay con phu thudc vao chiéu dai cua cap. Vi khoang
cachl km co thé dat toc do truyén tir 1— 2 Gbps. Cap déng truc bang tan co sO
thuong dung cho cac mang cuc bo. Cé thé ndi cap bang cac dau ndi theo chuin
BNC c¢6 hinh chir T. & VN nguoi ta hay goi cap nay 1a cap giy do dich tir tén
trong tiéng Anh 13 ‘Thin Ethernet”.

Mot loai cap khac co tén la “Thick Ethernet” ma ta goi la cap beo. Loai
nay thuong c6 mau vang. Nguoi ta khong nbi cap bang cac dau ndi chix T nhu
cap gdy ma ndi qua cac kep bam vao ddy. Ctt 2m5 lai c6 danh dau dé ndi day
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(n€u can). Tu kep d6 nguoi ta gan cac tranceiver roi ndi vao may tinh. (Xem
hinh 2.3)

1.1.3. Cap dong truc bing rong (Broadband Coaxial Cable)

Pay 1a loai cap theo tiéu chuan truyén hinh (thuong dung trong truyén
hinh cap) c6 giai thong tir 4 — 300 Khz trén chiéu dai 100 km. Thuét ngit “bing
rong” von 1a thuat ngit cia nganh truyén hinh con trong nganh truyén so lidu
diéu nay chi co nghia 1a cap loai nay cho phep truyén thong tin tuong tu (analog)
ma thoi. Cac hé théng dua trén cap ddng truc bang rong co thé truyen song song
nhiéu kénh. Viéc khuyéch dai tin hiéu chong suy hao ¢ thé lam theo kleu
khuyéch dai tin hiéu tuong tu (analog). Pé truyén thong cho may tinh can
chuyén tin hiéu sb thanh tin hiéu tuong tu.

15-pin mala connacior

F AY
< ==

L 15-pin female connectol ————

Co-axial cable
=,
W u{:—f"fﬁarkad every 25 m

Co-axial cable

Transceiver

& Transcelver cable

Hinh 2.3 Két néi bing Traceiver

1.1.4. Cap quang

Dung dé truyén cac xung anh sang trong long mot soi thuy tinh phan xa
toan phan. Moi trudng cap quang rat 1y tudng vi

- Xung 4nh sang c6 thé di hang trim km ma khong giam cudng do sang.

- Giai thong rat cao vi tan s6 anh sang dung dbi vdi cap quang c& khoang
1014 -1016

- An toan va bi mat
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- Khéng bi nhiéu dién tir
Chi c6 hai nhuoc diém 1a kho ndi day va gia thanh cao.

Pé phat xung anh sang nguoi ta ding cac dén LED hoic cac diod laser.
D¢ nhan nguoi ta dung cac photo diode , ching s€ tao ra xung dién khi bat dugc
xung anh sang

Ranh gidi . 1
air,.‘sﬂii_a air lild'lﬁng ki) Tialaser phan xa
F1 i B3 hoan toan vao trong
— N oz
/= “2 /
Silica (a) Ngudn sang ®)

Hinh 2.4. Truyén tin hiéu bang cp quang

Cép quang cling co hai loai

- Loai d¢a mode (multi mode fiber): khi goc téi thanh day dan 16n dén mot
murc ndo d6 thi c6 hién twong phan xa toan phan. Nhiéu tia sang co thé cing
truyén mién 12 goc t6i ctia ching du 16n. Cac cap da mode c6 dudng kinh
khoang 50 p

- Loai don mode (single mode fiber): khi duong kinh ddy din bang budc
song thi cap quang giéng nhu moét 6ng din séng, khéng cé hién tuong phan xa
nhung chi cho mot tia di. Loai nay c6 duong kinh khoan 8 p va phai dung diode
laser. Cap quang don mode c6 thé cho phép truyén xa téi hang trim km ma
khong can phai khuyéch dai.

1.2. Céc thiét bi ghép noi
1.2.1. Card giao tiép mang (Network Interface Card viét tit 1a NIC)

D6 1a mot card duoc cam truc tiép vao may tinh. Trén dé c6 cic mach
dién giup cho viéc tiép nhan (receiver) hodc/va phat (transmitter) tin hiéu 1én
mang. Nguoi ta thudng ding tir tranceiver dé chi thiét bi (mach) c6 ca hai chirc
nang thu va phat. Transceiver co nhiéu loai vi phai thich hop déi vol ca moi
truong truyen va do d6 ca dau ndi. Vi du vo1 cap gay card mang can co duong
giao tiép theo kiéu BNC, véi cap UTP can c¢6 dau ndi theo kiéu gidc dién thoai
RJ45, cap béo dung duong ndi kiéu AUI , v6i cap quang phai co nhiing
transceiver cho phép chuyén tin hiéu dién thanh cac xung anh sang va nguoc lai.

‘ DPé dé ghép ndi, nhiéu card c6 thé c6 nhiéu dau ndi vi du BNC cho céap
gay, RJ45 cho UTP hay AUI cho cép béo
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Trong may tinh thudng dé sin cac khe cim dé bd sung céac thiét bi ngoai
vi hay cam céc thi€t bi ghép noi.

1.2.2. Bd chuyén tiép (REPEATER )

Tin hiéu truyén trén cic khoang cach 16n c6 thé bi suy giam. Nhiém vu
ctiia cac repeater 1a hoi phuc tin hiéu dé co thé truyén tiép cho cac tram khac.
Mot s6 repeater don gian chi 13 khuyéch dai tin hiéu. Trong trudng hop dé ca tin
hiéu bi méo ciing s& bi khuyéch dai. Mot sb repeater c6 thé chinh ca tin hiéu.

1.2.3. Cac bo tap trung (Concentrator hay HUB)

HUB 12 mot loai thiét bi ¢6 nhiéu dau dé cam cac dau cap mang. HUB c6
thé c6 nhiéu loai 6 cam khac nhau phu hop véi kiéu gidc mang RJ45, AUI hay
BCN. Nhu vay nguoi ta su dung HUB dé nbi day theo kiéu hinh sao. Uu diém
cua kleu ndi nay 1a tang do dgc lap cua cac may . Néu day ndi toi mot may nao
d6 tiép xtc khong tot cling khong anh huong dén may khac.

Pic tinh cha yéu cia HUB 1a hé théng chuyén mach trung tim trong
mang co kién triic hinh sao véi viée chuyén mach duoc thuc hién theo hai cach:
store-and-forward hodc on-the-fly. Tuy nhién hé théng chuyén mach trung tam
1am nay sinh van dé khi 18i xdy ra ¢ chinh trung tdm, vi vy hudng phat trién
trong sudt nhiéu nim qua 1a khir 161 dé lam tang d6 tin cay caa HUB.

~ Coloai HUB thy dong (passive HUB) 1a HUB chi dam bao chirc nang két
ndi hoan toan khong xu 1y lai tin hi¢u. Khi d6 khong thé dung HUB dé tang
khodng céch gitra hai may trén mang.

~ HUB chu dong (active HUB) la HUB c6 churc nang khuyéch dai tin hi¢u
de chong suy hao. V&1 HUB nay c6 thé tang khoang cach truyén gitra cac may.

HUB thong minh (intelligent HUB) 1a HUB chu dong nhung c6 kha nang
tao ra cac goi tin mang tin tirc v€ hoat dong cua minh va guri Ién mang de nguoi
quan tri mang co thé thuc hién quan tri ty dong

1.2.4. Switching Hub (hay con goi tit la switch)

La cac bo chuyén mach thyc su. Khac vé1 HUB thong thuong, thay vi
chuyén mot tin hiéu dén tir mot cong cho tit ca cac cong, né chi chuyén tin hiéu
dén cong co tram dich. Do vay Switch 1d mot thiét bi quan trong trong cic mang
cuc bd 16n dung dé phan doan mang. Nho c6 switch ma dung dg trén mang giam
han. Ngay nay switch 1a cac thiét bi mang quan trong cho phép tuy bién trén
mang chang han 1ap mang 4o.

Switch thuc chat 1a mot loai bridge, vé tinh nang k¥ thuat, n6 1a loai
bridge c6 d6 tré nhé nhat. Khac véi bridge 13 phai doi dén hét frame r6i méi
truyén, switch s& cho cho dén khi nhan duge dia chi dich cua frame gui toi va
lap tirc duoc truyén di ngay. Piéu ndy c6 nghia 1a frame s& duoc gui t6i LAN
can guri trude khi né duge switch nhan xong hoan toan.

1.2.5. Modem
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La tén viét tat tr hai tr diéu ché (MOdulation) va giai diéu ché
(DEModulation) 1a thiét bj cho phép diéu ché dé bién dbi tin hiéu s sang tin
hiéu tuong tu dé co thé guri theo duong thoai va khi nhén tin hiéu tor duong thoai
6 thé bién ddi nguoc lai thanh tin hi€u $6. Tuy nhién co thé st dung né theo
kiéu két ndi tr xa theo duong di¢n thoai

1.2.6. Router

Router 12 mdt thiét bi khong phai dé ghép ndi giita cac thiét bi trong mot
mang cuc bd ma dung dé ghép ndi cac mang cuc bd v6i nhau thanh mang rong.
Router thuc su 1a mdt may tinh [am nhiém vu chon dudng cho céac goi tin huéng
ra ngoai.

Khac véi repeaters va bridges, router 1a thiét bj két ndi mang doc lap phan
cting, n6 dugc dung dé két ndi cac mang co cung chung giao thirc. Chirc ning co
ban nhat ciia router 13 cung cap mot moi truong chuyén mach goi (packet
switching) dang tin cay dé luu trir va truyen s6 lidu. Pé thuc hién dleu do, no
thiét 1ap cac thong tin vé cac duong truyén hién c6 trong mang, va khi can no sé
cung cap hai hay nhiéu duong truyén giita hai mang con bét ky tao ra kha ning
mém déo trong viéc tim dudng di hop 1y nhat vé mot phuong dién nao do.

1.3. Mt s6 kiéu ndi mang thong dung va cac chuin
1.3.1.Cac thanh phén théng thwong trén mét mang cuc bd gom cé
- Cac may chi cung cip dich vu (server)
- Cac may tram cho nguoi lam viéc (workstation)
- Pudng truyén (cap ndi)
- Card giao tiép giita may tinh va duong truyén (network interface card)

- Céc thiét bi noi (connection device)
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Hinh 2.6. C4au hinh cia mét mang cuc bd

Hai yéu t6 dugc quan tdm hang dau khi két néi mang cuc bo 1a tbc do
trong mang va ban kinh mang. Tén cac kiéu mang dung theo giao thuc
CSMA/CD ciing thé hién diéu ndy. Sau day 1a mot 50 kiéu ket nbi d6 véi toc do
10 Mb/s kha thong dung trong thoi gian qua va mot s6 thong so ky thuat:

Chuan IEEE 802.3

Kiéu 10BASES 10BASE2 10BASE-T

Kiéu cap Céap dong truc Cap dong truc | Cap UTP

Toc do 10 Mb/s

Do dai cap toi da 500 m/segment | 185 m/segment | 100 m ké tir
HUB

S6 cac thuc thé truyén | 100 host 30 host / S6 cong cua

thong /segment segment HUB

1.3.2. Kiéu 10BASES:

La chuan CSMA/CD ¢6 toc d9 10Mb va ban kinh 500 m. Kicu nay dung
cap dong truc loai thick ethernet (cap dong truc beo) voi tranceiver. Co theé ket
noi vao mang khoang 100 may
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Tranceiver:Thiét bi ndi giita card mang va duong truyén, déng vai tro 1a
bd thu-phat

500 m max.

:
2.5 m wintagral muotipsar - i
FESEG - R 3 e ’ e |

Exdan] A LR

Trarscover caltis T l‘l

50 m max |

l Trarsoerser cable

Hinh 2.7 Ké&t néi theo chuian 10BASES

Pic diém cua chuan 10BASE 5

Téc do toi da 10 Mbps

Chiéu dai toi da cua doan cap cua mdt | 500 m
phan doan (segment)

S6 tram tbi da trén mdi doan 100

Khoang cach gifra cac tram >=2.5 m (bdi sd cua 2,5 m (giam
thiéu hién tugong giao thoa do song
ding trén céc doan ?))

Khoang cach toi da giira may tram va | 50 m
duong truc chung

S6 doan két ndi toi da 2 (=>tdi da c6 3 phan doan)
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Tong chiéu dai t6i da doan két ndi (c6 | 1000 m
thé 1a mot doan két ndi khi c¢6 hai phan
doan, hoac hai doan két ndi khi co6 ba

phan doan)
Tong s6 tram + cc bo lap Repeater Khong qua 1024
Chicu dai t6i da 3*500+1000=2500 m

1.3.3. Kiéu 10BASE2:

La chuan CSMA/CD c6 toc d6 10Mb va ban kinh 200 m. Kiéu nay ding
cap dong truc loai thin ethernet véi dau noi BNC. C6 thé két noi vao mang
khoang 30 may

P . e
o L
segrnent

segment

|=I_=|—:
= B &

—==1

segmenk

» ,,:':'r-J .
s

===l

Hinh 2.8 Két ndi té6i da 3 phan doan mang

Pic diém cta chuan 10BASE 2

Toc do toi da 10 Mbps
Chiéu dai t6i da ctia doan cap cia mot phan doan 185 m
(segment)

S4 tram toi da trén mdi doan 30
Khoang céach gilra cac tram >=0,5 m
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Khoang céach tdi da giita may tram va duong truc chung 0 m
S6 doan két nbi toi da 2 (=>tdi da c6 3
phan doan)

Téng chiéu dai tdi da doan két ndi (co thé 1a mot doan két 1000 m

ndi khi ¢ hai phan doan, hodc hai doan két ndi khi c6 ba
phan doan)

Téng sb tram + cac bo lap Repeater Khong qué 1024

Hinh 2.9 Néi theo chudn 10BASE2 v&i cdp dong truc va

dau néi BNC

1.3.4. Kiéu 10BASE-T

La kiéu n6i dung HUB ¢6 cc 6 ndi kiu RJ45 cho cac cap UTP. Ta ¢6 thé
mo rong mang bang cach taing s6 HUB, nhung ciing khong dugc tang qua nhiéu

tang vi hoat dong ctia mang s€ kém hi¢u qua néu do tré qua lon .

Tbc d6 toi da

10 Mbps

Chiéu dai t6i da ctia doan cap ndi giita mdy tinh va bo tap trung
HUB

100 m

Hién nay mo6 hinh phién ban 100BASE-T bat dau ‘du’(yc st dung nhiéu, t(f)c
do dat té1 100 Mbps, voi card mang, cab mang, hub déu phai tuan theo chuan

100BASE-T.
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100 m max.
.-—"'{j
.|
S——
=
A E
10BASE-T
irgs ASE ’ " 10BASES - %
v interla_ce e /

Mtatnadt S

Hinh 2.10 Néi mang theo kiéu 10BASE-T véi cap UTP va HUB

1.3.5. Kiéu 10BASE-F

Dung cab quang (Fiber cab), chu yé'g dung nbi cac thiét bi xa nhau, tao
dung duong truc xuong song (backborn) dé noi cac mang LAN xa nhau (2-10
km)

Chuwong 3. Gi6i thi¢u giao thirc TCP/IP

Chuong ba cung cip céc kién thirc lién quan dén TCP/IP va dia chi IP.
Giao thitc TCP/IP tro thanh giao thirc mang phd bién nhat nho su phat trién
khong ngung cua mang Internet. Cac mang may tinh cua cac co quan, t6 chic,
cong ty hau hét déu sir dung TCP/IP 1am giao thirc mang nho tinh dé mo rong va
qui hoach cua no. Pong thoi, do sy phat trién cia mang Internet nén nhu cau két
ndi ra Internet va str dung TCP/IP d3 tr& nén thiét yéu cho moi déi tuong

Chuong nay doi hoi cac hoc vién phai quen thudc voi cac kién thtc co
ban vé hé nhi phaén, cac khai niém bit, byte, chuyén d6i nhi phén, thap phan. Cac
cach biéu dién cau trac goi tin theo dang truong bit, byte ciing yéu cau hoc vién
phai c6 dugc hiéu biét co s¢ vé ki thuat thong tin truyén thong.
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I. Giao thurc IP
1.1. Ho giao thuc TCP/IP

Sy ra doi cua ho giao thirc TCP/IP gin lién vé6i sy ra doi cia Internet ma
tién than 13 mang ARPAnet (Advanced Research Projects Agency) do Bo Quéc
phong My tao ra. Dy la bd giao thirc duoc dung rong réai nhat vi tinh mé cua
né. Piéu d6 co nghia 13 bat cir may nao dung bo giao thirc TCP/IP déu c6 thé nodi
dugc vao Internet. Hai giao thuc dugc dung chu yéu & day la TCP
(Transmission Control Protocol) va IP (Internet Protocol). Chung da nhanh
chong duoc don nhan va phét trién boi nhidu nha nghién ctru va cac hang cong
nghiép may tinh v6i myc dich xay dung va phat trién mot mang truyén thong mo
rong khap thé giéi ma ngay nay chung ta goi 1a Internet. Pham vi phuc vu cua
Internet khong con danh cho quin sy nhu ARPAnet nita ma n6 da m¢ rong linh
vue cho moi loai ddi tuong su dung, trong do ty 1€ quan trong nhét van thudc vé
gi61 nghién ctru khoa hoc va gido duc.

Khai ni€ém giao thirc (protocol) 1a mgt khai niém co ban ciia mang thong
tin may tinh. C6 thé hiéu mot cach khai quat rang d6 chinh 1a tap hop tat ca cac
qui tdc can thiét (cac thu tuc, cac khuon dang dir li¢u, cac co ché phu tro...) cho
phép cac thao tac trao doi thong tin trén mang dugc thuc hién mdt cach chinh
x4c va an toan. C6 rat nhiéu ho giao thirc dang duogc thuc hién trén mang thong
tin may tinh hién nay nhu IEEE 802.X dung trong mang cuc by, CCITT X25
dung cho mang dién rong va dic biét 1a ho giao thirc chuan cua ISO (t6 chirc
tiéu chuan héa qubc té) dya trén moé hinh tham chiéu bay ting cho viéc nbi két
cac hé théng mé. Gan day, do sy xdm nhap cua Internet vao Viét nam, chung ta
dugc lam quen véi ho giao thirc méi 14 TCP/IP mic du ching d3 xuat hién tir
hon 20 nam trudc day.

TCP/IP (Transmission Control Protocol/ Internet Protocol) TCP/IP 1a mot
ho giao thurc cung lam viéc v&i nhau dé cung cap phuong tién truyén thong lién
mang dugc hinh thanh tir nhing ndm 70.

Pén nam 1981, TCP/IP phién ban 4 méi hoan tit va dugc phd bién rong
rdi cho todn bd nhitng may tinh stir dung hé diéu hanh UNIX. Sau nay Microsoft
cling da dwa TCP/IP tr& thanh mot trong nhitng giao thirc cin ban cia hé diéu
hanh Windows 9x ma hi¢n nay dang sur dung.

Pén nam 1994, mot ban thao cua phién ban IPv6 dugc hinh thanh voi su
cong tac cua nhiéu nha khoa hoc thudc cac td6 chirc Internet trén thé gioi dé cai
tién nhitrng han ché cua IPv4.

Khac v6i mo hinh ISO/OSI tang lién mang sir dung giao thirc két ndi
mang "khong lién két" (connectionless) IP, tao thanh hat nhan hoat dong cua
Internet. Cung véi cac thuat toan dinh tuyén RIP, OSPF, BGP, tﬁng lién mang IP
cho phép két ndi mot cach mém déo va linh hoat cac loai mang "vat Iy" khac
nhau nhu: Ethernet, Token Ring , X.25...
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Giao thure trao d6i dir liéu "c6 lién két" (connection - oriented) TCP dugc
st dung & tAng van chuyen de dam bao tinh chinh xac va tin c@y viéc trao d6i dir
lidu dya trén kién triic két ndi "khong lién két" ¢ ting lién mang IP.

Cac giao thitc hd trg tmg dung phd bién nhu truy nhép tir xa (telnet),
chuyén tép (FTP), dich vu World Wide Web (HTTP), thu dién tou (SMTP), dich
vu tén mién (DNS) ngdy cang duoc cai diat phd bién nhu nhitng bo phan cau
thanh ctia cac hé diéu hanh thong dung nhu UNIX (va cic hé diéu hanh chuyén
dung cing ho cta cac nha cung cap thiét bi tinh toan nhu AIX ctua IBM, SINIX
cua Siemens, Digital UNIX ctia DEC), Windows9x/NT, Novell Netware,...

Nhu vy, TCP tuong tng v6i 16p 4 cong thém mot sd chic ning cua 16p 5
trong ho giao thirc chuan ISO/OSI. Con IP twong tng véi 16p 3 cua md hinh
OSI.

‘Trong ciu trac. bbn 16p cua TCP/IP, khi dir liéu truyen tir 16p ung dung
cho dén 16p vat ly, mdi 16p déu cong thém vao phan diéu khién cta minh dé dam
bao cho viéc truyen dir liéu duoc chinh xac. Mdi thong tin diéu khién nay dugc
goi 1a mdt header va duoc dat & trudce phén dir 11éu duoc truyén. Mbi 16p xem tat
ca cac thong tin ma ndé nhan duogc tir 16p trén 1a dir ligu, va dat phén thong tin
diéu khién header cua no vao trudc phan thong tin nay. Viéc cong thém vao cac
header & mdi 16p trong qué trinh truyén tin dugc goi 1 encapsulation. Qua trinh
nhan dir liéu dién ra theo chiéu nguoc lai: mdi 16p sé& tach ra phan header trudce
khi truyén dit liéu 1én 16p trén.

MBbi 16p c6 mét cau trac dit liéu riéng, doc 1ap véi cau tric dir lidu duoc
dung ¢ 16p trén hay 16p dudi cua no. Sau day la gidi thich mot s6 khai niém
thuong gap.
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OSI TCP/IP

Application Application
|

. SMTP FTP TELNET DNS
Presentation

Session '

LL

Transprort

TCP UDP

Network

ICMP IGMP

IP

ARP RARP

Data link J Protocols defined by the underlying networks u
Physical

Hinh 3.1 M6 hinh OSI va mé hinh kién triic cia TCP/IP

Stream la dong s6 liéu duoc truyén trén co s& don vi s6 lidu 1a Byte.

Sb liéu dugc trao ddi gitta cac tmg dung dung TCP dugc goi 1a stream,
trong khi dung UDP, chung duoc goi 1a message.

Mbi goi s6 liéu TCP duoc goi 1a segment con UDP dinh nghia cAu trac dit
li¢u cua né la packet.

Lo6p Internet xem tat ca cac dit liéu nhu 1a cac khdi va goi la datagram. Bo
giao thuc TCP/IP c6 thé dung nhiéu kiéu khic nhau cua 16p mang dudi cung,
moi loai co thé c6 mot thuat ngtr khac nhau dé truyén dir liéu.

Phan 16n cac mang két cau phan dir liéu truyén di duéi dang cac packets
hay la cac frames.
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Application Stream
Transport Segment/datagram
Internet Datagram
Network Access Frame

Hinh 3.2 Cau tric dit liéu tai céc 16p cia TCP/IP

L6p truy nhap mang

Network Access Layer 1a 1op thap nhat trong cdu trac phan bac cua
TCP/IP. Nhing giao thirc ¢ 16p nay cung cap cho hé thong phuong thic dé
truyen dir liéu trén cac tang vat 1y khac nhau ciia mang. N6 dinh nghia cach thire
truyén céc kh01 dir liéu (datagram) IP. Cac giao thirc ¢ 16p nay phai biét chi tiét
cac phan cau trac vat Iy mang ¢ dudi n6 (bao gdm cdu trac goi sd lidu, cdu tric
dia chi...) dé dinh dang dugc chinh x4c cac goi dit liéu s& dugc truyén trong ting
loai mang cu thé.

So sanh véi cau trac OSI/OSI, 16p nay ciia TCP/IP twong duong voi hai
16p Datalink, va Physical.

Chtirc nang dinh dang dir liéu sé duogc truyép & 16p nay bao gdm viéc
nhang cac goi dit licu IP vao cac frame sé dugc truyén trén mang va vi¢c anh xa
cac dia chi IP vao dia chi vat Iy dugc dung cho mang.

L6p lién mang

Internet Layer 13 16p & ngay trén 16p Network Access trong ciu tric phan
16p cua TCP/IP. Internet Protocol la giao thirc trung tdm cua TCP/IP va la phan
quan trong nhat ctua 16p Internet. IP cung cap cac goi luu chuyén co ban ma
thong qua do cac mang dung TCP/IP dugc xay dung.

1.2. Chirc nang chinh cia - Giao thirc lién mang 1P(v4)

Trong phén nay trinh bay vé giao thirc IPv4 (dé cho thuan tién ta viét IP
cO nghia la dé cap dén IPv4).

Muc dich chinh cua IP 1a cung cap kha nang két ndi cac mang con thanh
lién mang dé truyén dir liéu. IP cung cip céc chiic ning chinh sau:

- Binh nghia cAu tric cac g61 dir li¢u 1a don vi co s& cho vige truyén dir
liéu trén Internet.
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- Binh nghia phuong thirc danh dia chi IP.

- Truyén dit liéu giita tAng van chuyén va ting mang .

- Pinh tuyén dé chuyén cac géi dit liéu trong mang.

- Thuc hién viéc phan manh va hop nhat (fragmentation -reassembly) cac
g61 dir li€u va nhiang / tdch ching trong cac gbi dir li€u & tang lién két.
1.2.1. Dia chi IP

So d6 dia chi hoa dé dinh danh cac tram (host) trong lién mang dugc goi
la dia chi IP. Moi dia chi IP CQ do dai 32 bits (do1 voi IP4) dugc tach thanh 4
vung (moi vung 1 byte), co thé dugc bi€u thi dudi dang thap phan, bat phan,
thap luc phan hodc nhi phan. Cach viét pho bién nhat 1a dung ky phap thap phan

c6 dau cham dé tach giira cac ving. Muc dich cua dia chi IP 1 dé dinh danh duy
nhét cho mot host bat ky trén lién mang. Vi du:

11000001 10100000 00000001 00000101 = 193.160.1.5
The IP Address

193 160.1.0 [93.160.2.0

g 193.160.1.1 @ 193.160.2. 1

[93.160.1.5

_ [93. 160223

Binary Format | LOO000] 10100000 00000001 00000101

Dotted Decimal Notation 93 160,15

Hinh 3.3. Vi du dia chi [P
C6 hai cach cap phat dia chi IP, nd phu thudc vao cach ta két néi mang.
Néu mang cua ta két ndi vao mang Internet, dia mang chi dugc x4c nhan boi
NIC (Network Information Center). Néu mang cua ta khong két nbi Internet,
ngudi quan tri mang s& cap phat dia chi IP cho mang nay. Con cac host ID duoc
cap phat boi ngudi quan tri mang.

’ Khuon dang dia chi IP: mdi host trén mang TCP/IP dugc dinh danh duy
nhat b&i mot dia chi ¢6 khuon dang

<Network Number, Host number>
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- Phan dinh danh dia chi mang Network Number

- Phan dinh danh dia chi cac tram lam viéc trén mang do Host Number
Vi du 128.4.70.9 1a mét dia chi IP

Do t6 chitc va dd 16n cta cac mang con cua lién mang co thé khac nhau,
nguoi ta chia cac dia chi IP thanh 5 16p ky hiéu A,B,C, D, E v6i cau truc dugc

xac dinh trén hinh 3.4.

Traditional IP Address Classes
< NETID HOST ID .
CLASS A |1
« NET ID g HOST ID N
CLASSB | ]t
. NETID b HOSTID
CLASS C [ 1]
Number of | Hosts per
t
Networks | Network | 1" Octet
Class A 126 16, 7772141 1126
Class B 16,384 65.534 128 — 191
Class C_| 2.097.152 254 192 - 223
- 32 Bits -
.]'..'II.JII.Jl.Il.'II.JI.JI-II.JIlJI.JlH.ﬂngEDThnm
Clags addresses
A lol  Nework Host }'znr'.nigﬁt%ﬁa.zsﬁ
B |10 Network Host 13?:3'5{’5%?5.255
c | 110 Network Host éggﬁgﬂgﬁzss
D | 1110 Multicast address Eiéiﬁfﬂ}%ﬂsg
E | 1111 Reserved for future use 53235?5%1255

Hinh 3.4. Céu trac dja chi IP
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Céc bit ddu tién cta byte dau tién duoc dung dé dinh danh 16p dia chi (0-
16p A; 10 16p B; 110 16p C; 1110 16p D; 11110 16p E).

- Lop A cho phép dinh danh t6i 126 mang (st dung byte dau tién), voi toi
da 16 triéu host (3 byte con lai, 24 bits) cho mdi mang. Lép ndy duoc dung cho
cac mang co sb tram cuc 16n. Tai sao lai c6 126 mang trong khi dung 8 bits? Li
do dau tién, 127.x (01111111) dung cho dia chi loopback, tht 2 13 bit dau tién
clia byte dau tién bao gio cling 14 0, 1111111(127). Dang dia chi 16p A (network
number. host.host.host). Néu dung ky phéap thap phan cho phép 1 dén 126 cho
vung dau, 1 d&én 255 cho cac vung con lai.

- Léop B cho phép dinh danh té61 16384  mang
(10111111.11111111.host.host), véi tdi da 65535 host trén mdi mang. Dang cta
16p B (network number. Network number.host.host). Néu dung ky phap thap
phan cho phép 128 dén 191 cho ving dau, 1 dén 255 cho cac ving con lai

- Lép C cho phép dinh danh t6i 2.097.150 mang va t6i da 254 host cho
moi mang. Lép ndy dugce dung cho cac mang c6 it tram. Lép C st dung 3 bytes
dau dinh danh dia chi mang (110xxxxx). Dang cua 16p C (network number.
Network number.Network number.host). Néu dung dang ky phép thap phan cho
phép 129 dén 233 cho ving dau va tir 1 dén 255 cho cac ving con lai.

- Lép D dung dé gui IP datagram t6i mot nhom cac host trén mot mang.
Tat ca cac s0 16n hon 233 trong trudong dau 1a thudc 16p D

- Lép E du phong dé dung trong tuong lai

Nhu vay dia chi mang cho 16p: A: tr 1 dén 126 cho vung dau tién, 127
dung cho dia chi loopback, B tir 128.1.0.0 dén 191.255.0.0, C tir 192.1.0.0 dén
233.255.255.0

Vi du:
192.1.1.1 dia chi 16p C c6 dia chi mang 192.1.1.0, dia chi host 1a 1
200.6.5.4 dia chi 16p C c6 dia chi mang 200.6.5, dia chi mang 1a 4
150.150.5.6 dia chi 16p B c6 dia chi mang 150.150.0.0, dia chi host 1a 5.6
9.6.7.8 dia chi 16p A c6 dia chi mang 9.0.0.0, dia chi host 14 6.7.8
128.1.0.1 dia chi 16p B c6 dia chi mang 128.1.0.0, dia chi host 1a 0.1

Network ID khong thé 1a 127 - danh cho chirc nang loop-back la kiém tra vong
1ap tai thiét bi, khong thuc hién chuyén dir liu.

Network ID va host ID khong thé 1a 255 (cac bit dat 1a 1) - 255 1a dia chi quang
ba

Network ID va host ID khong thé 1a 0 (cac bit dit 1a 0) - 0 c6 nghia 1a chinh
mang do.
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0000000000 C0000000000000000C0O0QCO0 |Thishost

0o Ce. 00 Host A hest on this network

1111111111111 11111111111111111 11 |Eroadeastonthe

local netwark
Broadecast on a
Metwork 1111 ‘e P11 | distant network
127 (Anything) Loopbeck

Hinh 3.5. Dia chi IP dac biét

Cac dia chi IP dung riéng

RFC 1918 quy dinh cac vung dia chi sau la danh cho cac mang IP dung riéng
(private), khong gan véi mang Internet:

= 10.0.0.0-10.255.255.255-116p A
= 172.16.0.0-172.31.255.255-1616p B
= 192.168.0.0 - 192.168.255.255 - 256 16p C

Cac mang dung riéng nay néu mudn ndi voi Internet phai ding mot giao thire 1a
NAT (Network Address Translator)

Subnet Mask

Subnet Mask 1a diy 32 bit dung dé:

- Khoa lai mét phﬁn dia chi IP dé phan bi¢t NetworkID va HostID.

- Xac dinh 1a mot dia chi IP dich c¢6 thudc mang ndi bo hay mang khéc.

Vi du: dia chi mang 160.30.20 dia chi host 10 -> 160.30.20.10,
subnet mask = 255.255.255.0

Dung phép AND: 160.30.20.10 AND 255.255.255.0 -> 160.30.20.0 1la
networkID.

Tinh két qua phép AND giita dia chi IP dich va mask cia mang;
Tinh két qua phép AND giita dia chi IP ngudn va mask ciia mang;
Néu hai két qua tring nhau thi hai dia chi cing mot mang -> khong phai routing.

Vi du: So sanh hai dia chi IP 160.30.20.10 va 160.30.20.100 c6 cung trén mot
mang hay khong véi mask 1a 255.255.255.0
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[P Address 160.30.20.10 10100000 00011110 00010100 00001010
Subnet Mask [ 255.255.255.0 | 110111000 11111111 11111111 00000000
Result 160.30.20.0 10100000 00011110 00010100 00000000

[P Address | 160.30.20.100 [ 10100000 00011110 11001000 01100100
Subnet Mask [ 255.255.255.0 | 11001000 11111111 11111111 00000000
Result 160.30.20.0 10100000 00011110 00010100 00000000

Céch viét mask theo do dai tiép dau ngir (prefix length).

Pé ngan gon c6 thé viét mask theo sd bit 1 lién tiép tinh tir dau.

Vi du 255.255.255.0 c6 24 bit 1 do d6 viét dia chi 160.30.20.10/24.
Theo quy tac do: 16p A c6 mask 14 255.0.0.0 (/8),
16p B - 255.255.0.0 (/16),

16p C - 255.255.255.0 (/24).

Subneting

Trong nhiéu trudng hop, mot mang cé thé duoc chia thanh nhiéu mang
con (subnet), luc do c6 thé dua thém cac vung subnetid d€ dinh danh cdc mang
con. Vung subnetid dugc lay tir vung hostid, cu thé doi véoi 3 16p A, B, C nhu

Lép A

Lép B

sau:
Vi du:
17.1.1.1 dia chi 16p A c6 dia chi mang 17, dia chi subnet 1, dia chi host
1.1
129.1.1.1 dia chi 16p B c6 dia chi mang 129.1, dia chi subnet 1, dia chi
host 1.
Netid Subnetid hostid
0 78 1516 2324 31
Netid Subnetid hostid
0 T8 1516 2324 2627 31
Netid Su.buetid ‘ hostid ‘

Hinh 3.6 B sung viing subnetid

Lép C
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Subnetting Example

Network Address Subnet Mask

200.200.200.0 255.255.255.0 Allocated 1P address
space 200.200.200.0/24

Izm}.EHH.E{i{}.f;Jr I

® 62 hosts per network

200.200.200.0 I I 200.200.200.128

|
| |
200.200.200.192

Note: Subnet mask for each subnet = 255.255.255.1902

Hinh 3.7. Vi du SubNet

Subnet Mask 1a 255.255.255.192 hay 1a /26

04 mang nho hon voi dia chi mang 1a

Mang 1: 200.200.200.0/26 -> tir 200.200.200.1 dén 200.200.200.62
Mang 2: 200.200.200.64/26 -> tir 200.200.200.65 dén 200.200.200.126
Mang 3: 200.200.200.0/128 -> tir 200.200.200.129 dén 200.200.200.190
Mang 4: 200.200.200.0/192 -> tir 200.200.200.193 dén 200.200.200.254.

Xac dinh tén may tinh

Mbi may tinh duoc gan mot dia chi IP. Pé d& nhé thi gan thém mot tén
dung bang chir cai, goi 1a domain name, vi du dhsp.edu.vn.

Pé xac dinh tén ciia mot mdy tinh, cAn mot phuong phép 4nh xa giita dia
chi s0 va tén goi. H¢ thong xac dinh tén tir IP 1a CSDL DNS (Domain Name
System).

DNS duoc t6 chire theo cau triic phan hé, phan gan gdc hon 14 tén & phia
bén phai, cac hé thong 16n chia ra cac hé thong nho, va lai dugc chia tiép theo.
Céc DNS c¢6 céc loai chinh nhu sau: loai top-level - bac cao; loai thong thuong;
loai theo quoc gia.

Céc loai thong thuong:
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= com (Commercial organisation)

= edu (Educational institution)

= gov (Government organisation)

= mil (Military group)

= net (Major network support centre)

= org (Organisation other than those above)
* int (International organisation)

Loai tén nudc: hai chit cai viét tat (ISO 3166 quy dinh): vd Viét nam 1a vn; Anh
- uk; Uc - au, vv.

Internet Domain Name Space

F Y

Generic -;Il |< Countries ——

int Colm edu ooy il org net s s 'r

) ) 1 -
ericsson Oxford “A

CS eng 7I~Li-: 4Star
g
'L ;ﬁnla Kl'Lth};
|'L!-l".--:-1 Burger
Hinh 3.9

Cach thirc xac dinh tén va IP tur tén:

1. Client giri yéu cau xac dinh IP cho tén mr-a.khoacntt.dhsphn.edu.vn téi Local
Name Server.

2. LNS khong c6 quyén ddi véi tén ndy nén yéu cau Root name server.

3. RNS gtri lai LNS dia chi IP cta vn name server.

4. LNS yéu cau t6i vn server

5. vn server tra 10i dia chi IP caa DNS quan 1y tén mién edu.vn.

6. LNS yéu cAu tdi server trén va nhan tra 101 cho server name tiép theo,...

Qua trinh tiép dién t6i khi dat dugc name server quan 1y chinh x4c tén nhu trén.
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Domain Name Resolution

Root Name Server

Iterative
query 2 3
4 Com Name
3 Server

Loeal

Name 6
Server =~ .

ericsson.com

7

Recursive 1

query
eng.ericsson.com

DNS
Client

Hinh 3.10

Cac Name Server giit cac théng tin vé xtr 1y tén mién trong bd dém, khi c6
thong tin s€ giri mdt thong bdo gdom tén mién va dia chi IP té1 Client va céch lién
lac v&1 name server do. Do dé viéc xur Iy té€n s€ nhanh hon.

Cac bd dém co co ché dit thoi gian séng (Time-To-Live) cho cac thong
tin luu tri.

1.2.2. Cau triic géi dix liéu IP

IP 14 giao thirc cung cip dich vu truyén thong theo kiéu “khong lién két”
(connectionless). Phuong thic khong lién két cho phép cip tram truyén nhan
khong can phai thiét 13p lién két trude khi truyén dit liéu va do d6 khong cén
phai giai phong lién két khi khong con nhu ciu truyén dit liéu nita. Phuong thire
két nbi "khong lién két" cho phép thiét ké va thuc hién _giao thirc trao d6i dir lidu
don gian (khéng c6 co ché phat hién va khic phuc 15i truyén). Ciing chinh vi
vay do tin cdy trao d6i dit liéu cua loai giao thirc nay khong cao.

Cac g6i dir liéu IP dugc dinh nghia la cac datagram. Mbi datagram co
phan tiéu dé (header) chira cac thong tin can thiét dé chuyén dir licu (vi du dia
chi IP cta tram dich). Néu dia chi IP dich Ia dia chi cua mot tram nam trén cling
mét mang IP voi tram nguon thi cac goi dir lidu s& duge chuyén thang to1 dich;
néu dia chi IP dich khong nam trén cung mot mang IP v61 may ngudn thi cac goi
dir liéu s€ dugc guri dén mot may trung chuyén, IP gateway dé chuyén tiép. IP
gateway la mot thiét bi mang [P ddm nhan viéc luu chuyen cac goi dur liéu IP
giita hai mang IP khac nhau. Hinh 3.11 mé ta c4u triic géi s6 liéu IP.
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Bit 0 Bit 31
VERS | HLEN | Service type Toltal length
Identification Flags Fragment offset
Time to live | Protocol Header checksum Header
Source [P address >

Destination IP address

IP options (maybe none) Padding

IP datagram data (up to 63535 bytes)

Hinh 3.11. Cau tric géi dit lién IP

- VER (4 bits) : chi Version hién hanh cta IP dugc cai dit.

- IHL (4 bits) : chi d6 dai phan tiéu’dé (Internet Header Length) cua
datagram, tinh theo don vi word (32 bits). Néu khong c6 truong nay thi do dai
mac dinh cta phan tiéu dé 1a 5 tu.

- Type of service (8 bits): cho biét cac thong tin vé loai dich vu va murc uu
tién cua goi IP, c6 dang cu thé nhu sau:

Precedence D T R Unused
Trong do:
Precedence (3 bits): chi thi vé& quyén wu tién giri datagram, cu thé 1a:
111  Network Control (cao nhat) 011- flash
110 Internetwork Control 010 Immediate
101  CRITIC/ECP 001 Priority
100  Flas Override 000 Routine (thap nhét)

D (delay) (1 bit) : chi d6 tré yéu cau
D=0 d6 tré binh thuong,
D=1 d¢ tré thip

T (Throughput) (1 bit) : chi s6 théng luong yéu cau
T=1 thong lugng binh thuong
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T=1 thong lugng cao

R (Reliability) (1 bit): chi d6 tin cdy yéu cau
R=0 d¢ tin cdy binh thuong
R=1 d¢ tin cay cao

- Total Length (16 bits): chi do dai toan by datagram, ké ca phan header
(tinh theo don vi bytes), vung dir li€u ctia datagram c6 thé dai t&i1 65535 bytes.

- Identification (16 bits) : cung voi cac tham s6 khac nhu (Source Address
va Destination Address) tham s6 nay dung d€ dinh danh duy nhat cho mét
datagram trong khoang tho1 gian n6 van con trén lién mang

- Flags (3 bits) : lién quan dén sy phan doan (fragment) cac datagram. Cu
thé

O |DF | MF
Bit 0 : reserved chua st dung ludn ly gié tri 0
Bit 1 : (DF)= 0 (may fragment)

1 (Don’t Fragment)
Bit 2 : (MF)= 0 (Last Fragment)

1 (More Fragment)

- Fragment Offset (13 bits) : chi vi tri cia doan (fragment) ¢ trong
datagram, tinh theo don vi 64 bits, c6 nghia 1a mdi doan (trir doan cudi cung)
phai chtra mot vung dir li€u c6 do dai 1a boi cua 64 bits.

- Time To Live (TTL-8 bits) : quy dinh thoi gian t6n tai ciia mot goi dir
liéu trén lién mang dé tranh tinh trang mQt datagram bi quén trén mang. Gia tri
nay duoc dit luc bit dau giri di va sé giam dan mdi khi géi dir liéu duoc xu 1y tai
nhiing diém trén dudng di cua géi dit liéu (thuc chat 1a tai cac router). Néu gia
tri nay bang 0 trudc khi dén duoc dich, goi dir liéu sé& bi huy bo.

- Protocol (8 bits): chi giao thirc ting ké tiép s& nhan ving dit liéu & tram
dich (hi¢n tai thuong la TCP hodc UDP dugc cai dit trén IP).

- Header checksum (16 bits): ma kiém soat 151 st dung phuong phap CRC
(Cyclic Redundancy Check) dung dé dam bao thong tin vé goi dir licu duoc
truyen di mot cach chinh xac (mac du dir li€u co thé bi 161). Néu nhu viéc kiém
tra nay that bai, go1 dir lidu s& bi huy bo tai noi xac dinh dugc 16i. Can chuyla
IP khong cung cap mot phuong tién truyen tin cay boi n6 khong cung cap cho ta
mot co ché dé xac nhan dir liéu truyen tai diém nhan hodc tai nhimng diém trung
gian. Giao thirc IP khong c6 co ché Error Control cho dit liéu truyén di, khong
¢6 co ché kiém soat ludng dit liéu (flow control).

- Source Address (32 bits): dia chi ctia tram ngudn.
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- Destination Address (32 bits): dia chi cua tram dich.

- Option (co do dai thay doi) st dung trong mot sd truong hop, nhung
thuc té chung rat it dung. Option bao gdm bdo mat, chitc nang dinh tuyén dac
biét

- Padding (d6 dai thay d01) ving dém, duoc dung dé dam bao cho phan
header ludn két thuc & mot mdc 32 bits

- Data (d6 dai thay d6i): ving dit liéu c6 do dai 1a boi cua 8 bits, toi da 1a
65535 bytes.

1.2.3. Phan manh va hop nhat cac goi IP

Céc goi dir liéu IP phai duoc nhung trong khung dir liéu ¢ tang lién két dix
liu twong tng, trudc khi chuyén tiép trong mang. Qué trinh nhan mot goi dir
liéu IP dién ra nguoc lai. Vi du, voi mang Ethernet & téng lién két dit lidu qua
trinh chuyén mot goéi dit lidu dién ra nhu sau. Khi giri mot goi dir liéu IP cho
muc Ethernet, IP chuyén cho muc lién két dit liéu cac thong s6 dia chi Ethernet
dich, kiéu khung Ethernet (chi dit liéu ma Ethernet dang mang 1a cta IP) va cudi
cung 1a goi IP. Tang lién két s6 liéu dit dia chi Ethernet ngudn 1a dia chi két ndi
mang cta minh va tinh toan gia tri checksum. Trudng type chi ra kiéu khung 13
0x0800 ddi vé6i dir lidu IP. Murc lién két dir liéu s& chuyén khung dir liéu theo
thuat todn truy nhap Ethernet.

Mot goi dit liu IP co do dai tdi da 65536 byte, trong khi hau hét cac ting
lién két dir liéu chi hd tro cac khung dit liéu nhé hon do 16n téi da cua goi dir
liéu IP nhiéu lan (vi du d6 dai 16n nhit cua mot khung dir liéu Ethernet 14 1500
byte). Vi vy can thiét phai c6 co ché phan manh khi phat va hop nhét khi thu
d6i voi cac goi dir liéu IP.

Do dai tdi da cia mot g6i dir li¢u lién két 1a MTU (Maximum Transmit
Unit). Khi can chuyén mot goi dir ligu IP ¢6 do dai lon hon MTU cia mot mang
cu thé, can phai chia goi s6 liéu IP d6 thanh nhimg géi IP nho hon dé d6 dai cua
n6 nho hon hoic bang MTU goi chung 1 manh (fragment). Trong phan tiéu dé
ctia goi dir liéu IP c6 thong tin vé phan manh va xac dinh cac manh c6 quan hé
phu thudc dé hop thanh sau nay.

Vi du Ethernet chi hd trg cac khung c6 d6 dai t6i da 1a 1500 byte. Néu
muon gui mot goi dir lieu IP gobm 2000 byte qua Ethernet, phai chia thanh hai
g61 nhé hon, moi géi khong qua gidi han MTU cua Ethernet.

P dung cd MF (3 bit thap cia truong Flags trong phan dau caa goi IP) va
truong Flagment offset ctia goi IP (dd bi phan doan) dé dinh danh géi IP do la
mdt phan doan va vi tri cia phén doan nay trong goi IP goc Cac goi cung trong
chudi phan manh déu co truong nay giong nhau. Co6 MF bang 1 néu 1a goi dau
ctia chudi phan manh va 0 néu 1a géi cudi cua goi da duge phan manh.
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Qua trinh hop nhat dién ra ngugc lai v6i qua trinh phan manh. Khi IP
nhan dugc mot goi phan manh, nd gitt phan manh d6 trong vung dém, cho dén
khi nhan dugc hét cac goi IP trong chudi phdn manh co cing trudng dinh danh.
Khi phan méanh dau tién dugc nhan, IP khai dong mot bo dém thoi gian (gia tri
ngam dinh 13 15s). IP phai nhan hét cac phan manh ké tiép trudc khi déng ho tit.
Néu khong IP phai huy tat ca cic phan manh trong hang doi hién thoi co cung
truong dinh danh.

Khi IP nhan dugc hét cac phan manh, né thyc hién hop nhat cic goéi phan
manh thanh cac goi IP gbc va sau d6 xur 1y nd nhu mot goi IP binh thuong. IP
thudng chi thuc hién hop nhat cac géi tai hé théng dich cua goi.

Original IP packet 1. fragment 2 fragment
04 05 00 2000 04 05 00 1500 04 05 00 520
11 1 1]|0/000 1 1 1 1]1000 1 1 1 1]0000
05 06 checksum 05 06 checlksum 05 06 checlesum
128.82.24.12 128.82.24.12 128.82.24.12
1921225 192.12.2.5 19271275
Data Data Data
1980 byte 1480 byte SN hvte

Hinh 3.12. Neuyen tac phan manh o1 div liéu

1.2.4. Pinh tuyén IP
C6 hai loai dinh tuyén:

- Pinh tuyén tryc tiép: Pinh tuyén tryc tiép 1a viéc xac dinh dudng ndi
gitra hai tram lam vi¢c trong cung mgt mang vat ly.

- Dinh tuyén khong truc tiép. Pinh tuyen khong truc tiép 1a viéc xac dinh
duong nbi gilta hai tram lam viéc khong nam trong cung mot mang vat ly va vi
vdy, viéc truyén tin giita chung phai dugc thyc hién thong qua cc tram trung
gian la cac gateway.

Pé kiém tra xem tram dich c6 nam trén ciing mang vt 1y véi tram ngudn
hay khong, nguoi gui phai tach 1y phan dia chi mang trong phan dia chi IP. Néu
hai dja chi ndy c6 dia chi mang giéng nhau thi datagram s& dugc truyén di truc
tiép; nguoc lai phai xac dinh mot gateway, thong qua gateway nay chuyén tiép
cac datagram.
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Khi mot tram mudn giri cac goi dir liu dén mot tram khac thi nd phai
dong goi datagram vao mot khung (frame) va gui cac frame nay dén gateway
gan nhat. Khi mot frame dén mot gateway, phan datagram da dugc dong goi s&
duoc tach ra va IP routing s& chon gateway tiép doc theo duong din dén dich.
Datagram sau d6 lai duoc dong goi vao mot frame khac va giri dén mang vat Iy
dé gui dén gateway tiép theo trén dudng truyén va tiép tuc nhu thé cho dén khi
datagram dugc truyén dén tram dich.

Chién lwoc dinh tuyén:

Trong thuit ngit truyén thong cua TCP/IP chi ¢6 hai kiéu thiét bi, d6 1a
cac cong truyén (gateway) va cac tram (host). Cac cong truyén co vai trd giri cac
g61 dir 1i€u, con céc tram thi khong. Tuy nhién khi mot tram duoc ndi v6i nhiéu
mang thi n6 ciing c¢6 thé dinh hudng cho viéc luu chuyén cac géi dir liéu giira
cac mang va luc nay né dong vai tro hoan toan nhu mot gateway.

Céc tram 1am viéc luu chuyén cac goi dit liéu xuyén sudt qua ca bén 16p,
trong khi cac cong truyén chi chuyén cac goi dén 16p Internet 1a noi quyét dinh
tuyén duong ti€p theo dé chuyén ti€p cac goi dir ligu.

Cac may chi co thé truyén dit liéu dén cdc may khac nam trén cing mot
mang vat ly. Cac goi tur Al can chuyén cho C1 sé& duoc hudng dén gateway G1
va G2. Tram Al dau tién s& truyén cac goi dén gateway G1 thong qua mang A.
Sau do6 Gl truyen tiép dén G2 thong qua mang B va cudi cung G2 s& truyén céac
g0i truc tiép dén tram C1, boi vi chung dugc nbi true tiép voi nhau théng qua
mang C. Tram A1 khong hé biét dén cac gateway nam & sau G1. Al gui cac goi
s6 lidu cho cac mang B va C dén gateway cuc bd G1 va dya vao gateway nay dé
dinh hudng tiép cho cac géi dit liéu di dén dich. Theo cach nay thi tram C1 trudc
tién s& guri cac goi ctia minh dén cho G2 va G2 sé& giri di tiép cho cac tram ¢ trén
mang A cling nhu ¢ trén mang B.

Hinh v€ sau mé ta viéc dung cac gateway dé giri cac goi dir lidu:
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Host Al Host C1
Application Gateway Gateway Application
Transport Transport
[nternet Internet
[Network [Network
[ Access [nternet Tnternet Access

[Network [Network
Network A Network B Network C

Hinh 3.13. Pinh tuyeén giita hai hé thong

Viéc phin ménh cac géi dir liéu: Trong qua trinh truyén dir liéu, mot goi dix
lidu (datagram) c6 thé duogc truyén di thong qua nhiéu mang khac nhau. Mot goi
dir liéu (datagram) nhan duoc tir mot mang nao d6 co thé qua 16n dé truyén di
trong goi don ¢ trén mot mang khac, bdi mdi loai cau triic mang cho phép mot
don vi truyén cuc dai (Maximum Transmit Unit - MTU), khac nhau. Pay chinh
1a kich thuéc 16n nhat ciia mot géi ma chung co thé truyén. Néu nhu mot goi dix
liéu nhan duogc tir mot mang nao dé6 ma 16n hon MTU ctia mdt mang khac thi n6
can duoc phan manh ra thanh cac goi nho hon, goi 1a fragment. Qua trinh nay
goi 14 qua trinh phan manh. Dang cia mot fragment ciing giéng nhu dang cua
mot goi dit liéu thong thuong. Tir thi hai trong phan header chira cac thong tin
dé xac dinh mdi fragment va cung cip cac thong tin dé hop nhét cac fragment
nay lai thanh cic g6i nhu ban dau. Truong identification dung dé xac dinh
fragment nay 1a thudc vé goi dit liéu nao.

1.6. Mot sb giao thirc diéu khién
1.6.1. Giao thirc ICMP

ICMP ((Internet Control Message Protocol) 1a mot giao thirc diéu khién cua

mure IP, duoc ding dé trao d6i cac thong tin diéu khién dong s liéu, thong bao 18i va
cac thong tin trang thai khéac cua b giao thue TCP/IP. Vi du:

- Piéu khién luu luong dir liéu (Flow control): khi cac goi dir liéu dén qua
nhanh, thiét bi dich hoic thiét bi dinh tuyén & giita s& glri mot thong diép ICMP tré lai
thiét bi giri, yéu cau thiét bi giri tam thoi nglmg viée gui dit lidu.

- Thong bao 16i: trong trudng hop dia chi dich khong téi duge thi hé thong s&
giri mot thong bdo 16i "Destination Unreachable".
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- Pinh hudng lai cic tuyén duong: mot thiét bi dinh tuyén s& giri mot thong
diép ICMP "dinh tuyén lai" (Redirect Router) dé thong béo v6i mét tram 13 nén dung
thiét bi dinh tuyén khac dé t6i thiét bi dich. Thong diép nay c6 thé chi dugc dung khi
tram nguén O trén cung mot mang vai ca hai thiét bi dinh tuyén.

- Kiém tra cac tram & xa: mot tram c6 thé gtri mot thong di¢p ICMP "Echo" dé
kiém tra xem mdt tram c6 hoat dong hay khong.

Sau day 1a mo td mot tng dung cta giao thie ICMP thyc hién viéc dinh tuyén
lai (Redirect):

Vi du: gid st host gui mot goi dir licu IP t&1 Router R1. Router R1 thyc hién
viéc quyét dinh tuyén vi R1 13 router mic dinh cta host d6. R1 nhan géi dir liéu va tim
trong bang dinh tuyén va n6 tim thdy mot tuyén toi R2. Khi R1 gui goi dit liéu téi R2
thi R1 phét hién ra rang n6 dang giri g6i dir liéu d6 ra ngoai trén ciing mot giao dién
ma g6i dir liéu d6 da dén (14 giao dién mang LAN ma ca host va hai Router ni dén).
Lac nay R1 s€ gui mot thong bdo ICMP Redirect Error to1 host, thong bao cho host
nén gui cac goi dir licu tiép theo dén R2 thi tot hon.

~ Tac dung ciia ICMP Redirect 1a dé cho mot host v6i nhan biét t0i thiéu vé dinh
tuyén xdy dung Ién mot bang dinh tuyen tot hon theo thoi gian. Host d6 co thé bat dau
voi mot tuyén mac dinh (c6 thé R1 hqaflc R2 nhu vi du trén) va bat ky lan nao tuyén
mac dinh nay d}rqc dung véi host do dén R2 thi n6 s€ dqu Router mac dinh gui thong
bao Redirect d€ cho phép host do cap nhat bang dinh tuyén cua né6 mot cach phu hop
hon. Khuon dang cta thong di¢p ICMP redirect nhu sau:

oo e | Host
' (1) IP datagram | )
Tt v
grosemrosne s i
| | (3) ICMP Redirect |
il i (2) TP datagram i

R1

1
Host Final destination i

Hinh 3.8 Thyc hién viéc dinh tuyén lai
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C6 bén loai thong bao ICMP redirect khac nhau véi cac gia tri ma (code) nhu
bang sau:

0 78 15 16 31
type (5) Code(0-3) Checksum

Dia chi IP cua Router mic dinh

IP header (g6m option) va 8 bytes dau cua goi dit liéu IP ngudn

Hinh 3.9 Dang thong diép ICMP redirect

Code Description
0 Redirect cho mang
1 Redirect cho host

2 | Redirect cho loai dich vu (TOS) va mang

3 Redirect cho loai dich vu va host

Céc loai dinh hudng lai cua goi dit liu ICMP

Redirect chi xay ra khi ca hai Router R1 va R2 cing nam trén mot mang voi
host nhan direct do.

1.6.2. Giao thurc ARP va giao thirc RARP

bia chi IP dugc dung dé dinh danh céc host va mang & t?mg mang ciia md hinh
OS], chung khong phai 1a cac dia chi vat ly (hay dia chi MAC) cta céac tram doé trén
mot mang cuc bd (Ethernet, Token Ring,...). Trén mdt mang cuc b hai tram chi cé thé
lién lac v&i nhau néu ching biét dia chi vat 1y ctia nhau. Nhu vay van dé dat ra la phai
thuc hién anh xa gitra dia chi IP (32 bits) va dia chi vat 1y (48 bits) cia mot tram. Giao
thirc ARP (Address Resolution Protocol) di dugc xay dung dé chuyén ddi tir dja chi IP
sang dja chi vat 1y khi can thiét. Nguoc lai, giao thtc RARP (Reverse Address
Resolution Protocol) duoc dung dé chuyén doi dia chi vat 1y sang dia chi IP. Cac giao
thirc ARP va RARP khong phai 12 bo phin caa IP ma IP s& dung dén ching khi can.

Giao thirc ARP
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Giao thtc TCP/IP st dung ARP dé tim dia chi vat 1y cua tram dich. Vi du khi
can gtrit mot goi dir liéu IP cho mdt hé théng khac trén cung mot mang vat ly Ethernet,
hé thong gtri can biét dia chi Ethernet ciia hé thong dich dé tang lién két dir liéu xay
dung khung goi dir liéu.

Thong thuong, mdi hé théng luu giit va cip nhat bang thich Gng dia chi IP-
MAC tai chd (con dugc goi 1a bang ARP cache). Bang thich tmg dia chi duoc cap nhat
bdi nguoi quan tri hé théng hodc tu dong bai giao thirc ARP sau mdi 1an anh xa duoc
mot dia chi thich img méi. Khuon dang cua géi dit lieu ARP dugce mo ta trong hinh

- Data link type: cho biét loai cong nghé mang mtc lién két (vi du d6i voi mang
Ethernet truong nay co gia tri 01).

- Network type: cho biét loai mang (vi du ddi v6i mang IPv4, truong nay co gia

0 31

Data link type Network type

Hlen| plen Opcode
Sender data link (6byte for Ethernet)
Sender network (4 byte for IP)
Tagret data link (6 byte)
Tagret network (4 byte)

Check sume

Hinh 3.10 Mo ta khuon dang cua gé1 ARP

tri 0800 ).
16

- Hlen (hardware length): d6 dai dia chi murc lién két (6 byte).
- Plen (Protocol length): cho biét d6 dai dia chi mang (4 byte)
- Opcode (operation code): ma 1énh yéu cau: ; ma 1énh tra 1oi .
- Sender data link: dia chi murc lién két cua thiét bi phat géi dir liéu nay.

- Sender network : dia chi IP cua thiét b phat.
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- Tagret data link: trong yéu cau day 1a dia chi mac lién két can tim (thong
thuong duoc dién 0 boi thiét bi giri yéu cau); trong tra 101 day 1a dia chi mac lién két
cta thiét bi guri yéu cau.

- Tagret network : trong yéu cau day 1a dia chi IP ma dia chi muc lién két tuong
g can tim; trong tra 101 day 1a dia chi IP cta thiét bi guri yéu cau.

MG&i khi can tim thich tng dia chi IP - MAC, c6 thé tim dia chi MAC tuong (mg
v6i dia IP @6 trude tién trong bang dia chi IP - MAC & mdi hé théng. Néu khong tim
thdy, c6 thé sir dung giao thirc ARP dé lam viéc nay. Tram lam viéc gtri yéu ciu ARP
(ARP_Request) tim thich tng dia chi IP -MAC dén may phuc vu ARP - server. May
phuc vu ARP tim trong bang thich tng dia chi IP - MAC ctia minh va tra 1oi bang
ARP_Response cho tram 1am viéc. Néu khong, may phuc vu chuyén tiép yéu ciu nhan
duoc dudi dang quang ba cho tit ca cac tram 1am viéc trong mang. Tram nao c6 tring
dia chi IP dugc yéu cau sé tra 161 v6i dia chi MAC cta minh. Tom lai tién trinh cua
ARP duoc mo ta nhu sau

1. IP yéu ciu dia chi MAC.

1
IP
ARP request
2,5 \
4 2
IP
Ip ARP request
ARP request 129.1.1.1

Hinh 3.11 Tién trinh ARP

2. Tim kiém trong bang ARP.
3. Néu tim théy s¢€ tra lai dia chi MAC.
4. Néu khong tim thay, tao goi ARP yéu cau va giri toi tat ca cac tram.

5. Tuy theo goéi dir li€u tra 161, ARP cdp nhat vao bang ARP va g dia chi
MAC d6 cho IP.

Giao thuwc RARP
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Reverse ARP (Reverse Address Resolution Protocol) 1a giao thirc giai thich tng
dia chi AMC - IP. Qua trinh nay ngugc lai vo1 qué trinh gidi thich Gng dia chi IP -
MAC mo ta ¢ trén, nghia la cho trude dia chi muc lién két, tim dia chi IP tuong Gng.
II. Giao thirc 16p chuyén tai (Transport Layer)

2.1. Giao thuec TCP

TCP (Transmission Control Protocol) 1a mét giao thirc “c6 lién két”
(connection - oriented), nghia 1a can thiét 1ap lién két (logic), gitta mot cap thuc
thé TCP trudc khi chiung trao d6i dir liéu véi nhau.

TCP cung cap kha ning truyén dir liéu mot cach an toan gitra cac may
tram trong hé théng cac mang. N6 cung cap thém cac chic niang nham kiém tra
tinh chinh x4c cta dit liéu khi dén va bao gdm ca viéc gui lai dir liéu khi c6 16i
xay ra. TCP cung cap cac chirc ning chinh sau:

1. Thiét 1ap, duy tri, két thiic lién két giita hai qua trinh.
2. Phan phat goéi tin mot cach tin cdy.

3. Panh sb thtr tu (sequencing) cac goi dir liéu nham truyén dir liu mot
cach tin cay.

4. Cho phép diéu khién 13i.

5. Cung cap kha niang da két ndi véi cac qua trinh khac nhau giita tram
nguodn va tram dich nhat dinh thong qua vi¢c stir dung cac cong.

6. Truyén dit liéu sir dung co ché song cong (full-duplex).

Q
9Y]
H

Source port Destination port

Sequence nmumber

Acknowledgment number

Data Resersed UU(A| P ([ R| S | F
Offset RIC| S| S % | I Window
G K H | T| W | XN
Checlksuin Urgent pointer
Options Padding

TCP data

Hinh 3. 14. Klmidn dang cua TWCOP secinent

2.2 Cau tric goi dit liéu TCP
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/Usemrocess /Usemrocess

/3 .
?C?E? b G|
e TCP
1P
NAP i
NAP
T~ Host

Host Internet A

NAP: Network Access Protocol

Hinh 3.15. C.‘Emg touy cap dich wvu TCP

- Source port (16 bits) : sb hiéu céng cta tram ngudn
- Destination port (16 bits) : s6 hiéu cong cua tram dich

- Sequence Number (32 bits): s6 hiéu cua byte dau tién cua segment trir
khi bit SYN dugc thi€t 1ap. Néu bit SYN duoc thiét lap thi Sequence Number la
s0 hi¢u tuan ty khéi dau (ISN) va byte dir liéu dau tién 1a ISN +1.

- Acknowlegment: vi tri twong ddi ctia byte cudi cung da nhan dung boi
thuc thé gui gé1 ACK cong thém 1. Gid tri cua truong nay con duge goi 1a so
tuan ty thu. Truong nay dugc kiém tra chi khi bit ACK=1.

- Data offset (4 bits) : s6 tugng tir 32 bit trong TCP header. Tham sb nay
chi ra vi tri bat dau cua vung dir licu

- Reserved (6 bits) : danh dé dung trong tuong lai. Phai duogc thiét 1ap 13 0.
- Control bits : cac bit diéu khién

- URG : vung con tro khan (Urgent Pointer) c6 hiéu luc.

- ACK : vung bdo nhan (ACK number) c6 hiéu luc.

- PSH : chitc nang Push. PSH=I thyc thé nhan phai chuyén dir liéu nay
cho ung dung tirc thoi.

- RST : thiét 1ap lai (reset) két ndi.

- SYN : dong bd hod cac sd hiéu tuan ty, dung dé thiét lap két ndi
TCP.

- FIN : thong bao thyc thé gui d két thic giri dir lidu.

- Window (16 bits): cip phat credit dé kiém soat ludng dit liéu (co ché cua
s0). Pay chinh la s6 lugng cac byte dir liéu, bat dau tir byte dugc chi ra trong
vung ACK number, ma tram nguon da san sang dé nhan
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- Checksum (16 bits) : ma kiém soat 15i (theo phuong phap CRC) cho
toan bd segment (header + data)

- Urgent pointer (16 bits) : con tro nay tro toi sd hiéu tudn tu cia byte di
theo sau dir li¢u khan, cho phép bén nhan bié,t duoc do dai cua dir li€u khan.
Vung nay chi c6 hi¢u luc khi bit URG dugc thiét 1ap

- Options (d6 dai thay d61): khai bao cac option ctia TCP, trong d6 c6 do
dai t61 da cuia vung TCP data trong mQt segment

- Padding (d6 dai thay cjéi) : phan chen thém vao header dé bao dam phan
header ludén két thuc & mot moc 32 bits. Phan thém nay gom toan sé 0.

- TCP data (d9 dai thay d0i) : chira dit lidu cla tang trén, c6 do dai t6i da
ngam dinh 1a 536 bytes. Gia tri nay co6 thé diéu chinh bang céach khai bao trong
vung options.

Mot tién trinh Gng dung trong mot host truy nhap vao cac dich vu cia
TCP cung cap thong qua mot cong (port) nhu sau:

Mot céng két hop v&1 mot dia chi IP tao thanh mot socket duy nhét trong
lién mang. TCP duogc cung cip nhd mot lién két logic gitta mot cap socket. Mot
socket c6 thé tham gia nhiéu lién két voi cac socket & xa khac nhau. Trudc khi
truyén dir liéu gitra hai tram can phai thiét 1ap mot lién két TCP giita ching va
khi két thac phién truyén dit liéu thi lién két d6 s& duoc giai phong. Ciing giéng
nhu & cac giao thirc khic, cac thuc thé & ting trén st dung TCP thong qua cac
ham dich vu nguyén thuy (service primitives), hay con goi la cac 161 goi ham
(function call).

2.3. Thiét 1ap va két thic két néi TCP
Thiét 1ap két noi

Thiét 1ap két ndi TCP duoc thuc hién trén co sé phuong thirc bét tay ba
budc (Tree - way Handsake) hinh 3.14. Yéu cau két ndi ludn duoc tién trinh
tram khoi tao, bang cach giri mot goéi TCP véi co SYN=1 va chira gia trj khoi
tao s6 tuin tu ISN cua client. Gia tri ISN nay la mot 5O 4 byte khong dau va
du’oc tang mdi khi két nbi duge yéu cau (gla tri nay quay vé 0 khi né toi gia tri

2 ) Trong thong diép SYN nay con chira s6 hiéu cong TCP ciia phan mém dich
vu ma tién trinh tram muén két néi (budce 1).

M3di thuc thé két ndi TCP déu cb6 mot gia tri ISN méi sb nay dugc tang
theo thoi gian. Vi mot két ndi TCP ¢6 cung s6 hiéu cong va cung dia chi IP dugc
dung lai nhiéu lan, do d6 viéc thay d6i gia tri INS ngan khong cho cac két ndi
dung lai cac dir liéu da cu (stale) van con duoc truyén tir mot két ndi cii va co
cung mot dia chi két nbi.

Khi thue thé TCP cua phﬁn mém dich vu nhan duoc thong di€p SYN, no
guri lai goi SYN cung gia tri ISN cta n6 va dat co ACK=1 trong truong hop san
sang nhan ket ndi. Thong di€p nay con chira gid tri ISN cua tién trinh tram trong

59



Bai giang Nhap mén Mang may tinh — khoa CNTT — DHSP Ha ngi - 2008

truong hop sb tudn tu thu dé bao rﬁng thuc thé dich vu di nhan duoc gia tr1 ISN
cua tién trinh tram (budc 2).

Tién trinh tram tra 1oi lai g61 SYN cua thuc thé dich vu b?mg mot thong
bao tra 16i ACK cudi cung. Bang cach nay, cac thuc thé TCP trao d6i mot cach
tin ciy cac gia tri ISN ctia nhau va co thé bat dau trao déi dir li¢u. Khong co
thong diép nao trong ba budc trén chira bat ky dir liéu gi; tat ca théng tin trao doi
déu nam trong phan tiéu dé cta thong diép TCP (budc 3).

Két thic két noi

Khi ¢6 nhu cau két thuc két ndi, thyc thé TCP, vi du cu thé A giri yéu cau
két thuc két ndi v6i FIN=1. Vi két nbéi TCP 1a song cong (full-duplex) nén mic
du nhan duogc yéu cau két thuc két ndi ciia A (A thong bao hét sb licu giri) thuc
thé B van co thé tiép tuc truyén sb liéu cho dén khi B khong con sé liéu dé gui
va thong béo cho A bang yéu cau két thuc két ndi voi FIN=1 ciia minh. Khi thyc
thé TCP d3 nhan duogc théng diép FIN va sau khi dd giri thong diép FIN cua
chinh minh, két ndi TCP thuc su két thuc.

TCP A
TCP B

Syn, Seq=y

Ack(y+1)

TCP A
TCP B

=X

F3

—

a) thiét lap két noi

Ack(x+1)
Ack(y+1)
b) Két thiic két ndi

Hinh 3.16. Qua trinh lcet noi theo ba budc

Chuong 1: Tong quan vé cong nghé mang may tinh va mang cuc bd
Chuong nay cung cap cac khai niém, cac kién thirc co ban nhat vé mang may tinh
va phan loai mang may tinh. Cac ndi dung gidi thiéu mang tinh téng quan vé mang cuc
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b, kién trac mang cuc bg, phuong phép truy cap trong mang cuc bd va cac chuan vt
1y vé cac thiét bj mang. Py 1 nhimg kién thirc co ban rat hiru ich do pham vi sir dung
cia mang cuc bd 14 dang phd bién hién nay. Hau hét cac co quan, to chirc, cong ty co
str dung cong nghé thong tin déu thiét 1ap mang cuc bo riéng.

Cac khai ni¢m, ndi dung co ban trong chuong 1 can phai nam virng doi véi tat ca
cac hoc vién vi chung s€ dugc sir dung nhi€u trong cac chuong ti€p theo.

Muc 1: Mang may tinh
I. Lich str mang may tinh

Internet bat ngudn tir @& 4n ARPANET (Advanced Research Project Agency
Network) khai sy trong nim 1969 bai Bé Qubc phong My (American Department of
Defense). DPé 4n ARPANET véi su tham gia cua mot $6 trung tam nghién ctru, dai hoc
tai My (UCLA, Stanford, . . .) nham muc dich thiét ké mot mang WAN (Wide Area
Network) c¢6 kha ning tu bao ton chdng lai su pha hoai mot phan mang bang chién
tranh nguyén tir. P& 4an ndy dan t6i su ra doi cia nghi thiuc truyén IP (Internet
Protocol). Theo nghi thirc ndy, thong tin truyén s& duoc dong thanh cac goi dir liéu va
truyén trén mang theo nhiéu duong khac nhau tir ngudi guri t6i noi ngudi nhan. Mot hé
thong may tinh ndi trén mang goi l1a Router 1am nhiém vu tim duong di t6i uu cho cac
g61 dir liu, tat ca cac may tinh trén mang déu tham dy vao viéc truyén dtr 1iéu, nho
vay néu mot phan mang bi pha huy cic Router c6 thé tim dudng khac dé truyén thong
tin t6i ngudi nhan. Mang ARPANET dugc phat trién va st dung trude hét trong cac
truong dai hoc, cac co quan nha nudc My, tiép theo do, cac trung tam tinh toan 16n,
cac trung tAm truyén vo tuyén dién va vé tinh duoc ndi vao mang, . . . trén co so ndy,
ARPANET duoc ndi v6i khip cac ving trén thé giéi.

T6i nam 1983, trude sy thanh cong cia viée trién khai mang ARPANET, Bo
quéc phong My tach mot phan mang gianh riéng cho quan doi My (MILNET). Phan
con lai, goi la NSFnet, dugc quan 1y bd1 NSF (National Science Foundation) NSF
dung 5 siéu may tinh dé 1am Router cho mang, va 1ap mot t6 chtrc khong chinh phu dé
quan 1y mang, chi yéu dung cho dai hoc va nghién ctru co ban trén toan thé gidi. Téi
nam 1987, NSFnet m¢ ctra cho ca nhéan va cho cac cong ty tu nhan (BITnet), té61 ndm
1988 siéu mang dugc mang tén INTERNET.

Tuy nhién cho t&i ndm 1988, viéc sir dung INTERNET con han ché trong cac
dich vu truyén mang (FTP), thu dién tir(E-mail), truy nhap tir xa (TELNET) khong
thich tng voi nhu cau kinh té va doi séng hang ngay. INTERNET chi yéu duoc dung
trong moi truong nghién ctru khoa hoc va giang day dai hoc. Trong nam 1988, tai
trung tdm nghién ctru nguyén tor cua Phdp CERN (Centre Européen de Recherche
Nuclaire) ra doi dé 4n Mang nhén thé giéi WWW (World Wide Web). D¢ an nay,
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nham xay dung mot phuong thirc méi st dung INTERNET, goi 14 phuong thic Siéu
van ban (HyperText). Cac tai liéu va hinh anh dugc trinh bay bang ngdén ngit HTML
(HyperText Markup Language) va dugc phat hanh trén INTERNET qua cac hé chu
lam viéc vo1 nghi thiee HTTP (HyperText Transport Protocol). Ttr nam 1992, phuong
thirc [am viéc nay dugc dua ra thir nghiém trén INTERNET, rit nhanh chong, cac cong
ty tu nhan tim thdy qua phuong thirc nay cach sir dung INTERNET trong kinh té va
doi séng. Vén dau tu vao INTERNET dugc nhéan 1én hang chuc lan. Tir nim 1994
INTERNET tré thanh siéu mang kinh doanh. Sé cac cong ty sir dung INTERNET vao
viéc kinh doanh va quang cdo 1én gap hang nghin 1an ké tir nam 1995. Doanh s6 giao
dich thwong mai qua mang INTERNET 1én hang chuc ti USD trong nam 1996 . . .

Véi phuong thirc siéu vin ban, ngudi st dung, qua mot phan mém truy doc
(Navigator, Browser), co thé tim doc tat ca cac tai liéu siéu vin ban cong bd tai moi
noi trén thé gi6i (ké ca hinh anh va tiéng noéi). V4i cong nghé WWW, chiing ta budc
vao giai doan ma moi thong tin ¢ thé c6 ngay trén ban lam viéc ctia minh. Mdi cong
ty hodc nguoi str dung, duoc phan phdi mot trang coi ngudn (Home Page) trén hé chu
HTTP. Trang cdi ngudn, 14 sidu vin ban gdc, dé tu do c6 thé tim t&i tat ca cac siéu van
ban khac ma ngudi sit dung mudn phat hanh. Dia chi cia trang cdi ngudn duoc tim
thdy tir khip moi noi trén thé gidi. Vi vay, ddi véi mot xi nghiép, trang cdi ngudn tro
thanh mot van phong dai dién dién tur trén INTERNET. Tu khép moi noi, khach hang
c6 thé xem cac quang cio va lién hé truc tiép voi xi nghiép qua cac dong siéu lién
(HyperLink) trong si€u van ban.

T6i nam 1994, mot diém yéu ctia INTERNET 1a khong c6 kha ning 1ap trinh
cuc bo, vi cac may ndi vao mang khong déng bo va khong tuong thich. Thiéu kha
ning ndy, INTERNET chi dugc dung trong viéc phat hanh va truyén thong tin chi
khong dung dé xtr ly thong tin dwoc. Trong nim 1994, hing mdy tinh SUN
Corporation céng bé mot ngdn ngit mai, goi 1a JAVA (cafe), cho phép lap trinh cuc bd
trén INTERNET, céc chuong trinh JAVA duoc goi thang tir cac siéu van ban qua cac
si€u lién (Applet). Vao mua thu nam 1995, ngon ngir JAVA chinh thirc ra doi, danh
diu mot budc tién quan trong trong viéc sit dung INTERNET. Trudc hét, mot chuong
trinh JAVA, s€ dugc chay trén may khach (Workstation) chir khong phai trén may chu
(Server). Piéu nay cho phép st dung cong suét cua tit ca cac may khach vao viée xir
ly s6 liéu. Hang triéu may tinh (hodc vi tinh) cé thé thuc hién cung mot lic mat
chuong trinh ghi trén mot siéu van ban trong may chu. Viéc 1ap trinh trén INTERNET
cho phép truy nhap tr mot trang si€u van ban vao cac chuong trinh xur 1y thong tin, dac
biét 13 cac chuong trinh diéu hanh va quan 1y thong tin ciia mot xi nghiép. phuong
thirc lam viéc nay, dugc goi la INTRANET. Chi trong nam 1995-1996, hang tram
nghin dich vu phan mém INTRANET dugc phat trién. Nhiéu hang may tinh va phan
mém nhu Microsoft, SUN, IBM, Oracle, Netscape,... da phat trién va kinh doanh hang

62



Bai giang Nhap mén Mang may tinh — khoa CNTT — DHSP Ha ngi - 2008

loat phan mém hé thdng va phan mém co ban dé phat trién cac tng dung INTERNET /
INTRANET.

II. Gi¢i thiéu mang may tinh

I.1. I.Pinh nghia mang may tinh va muc dich ciia viéc két ndi mang
I.1.1. Nhu ciu ciia viéc két ndi mang may tinh

Viéc ndi may tinh thanh mang tir 1au d4 tré thanh mot nhu cau khach quan vi :

- C6 rat nhiéu cong viéc vé ban chét 13 phan tan hodc vé thong tin, hodc vé xir
1y hodc ca hai doi hoi ¢ su két hop truyén thong véi xir Iy hodc str dung phuong tién
tur xa.

- Chia sé cac tai nguyén trén mang cho nhiéu ngudi str dung tai mot thoi diém
(6 cting, may in, 6 CD ROM . . )

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

- Céac mg dung phan mém doi hoi tai mot thoi diém can cé nhiéu ngudi sir
dung, truy cap vao cung mdt co s¢ dir liu.

I.1.2. Dinh nghia mang may tinh

No6i médt cach ngin gon thi mang may tinh 13 tdp hop cac may tinh doc lap
(autonomous) duoc két ndi v6i nhau thong qua cac duong truyén vat 1y va tuan theo
cac quy ude truyén théng nao do.

Khai niém may tinh doc 1ap duoc hiéu 1a cac may tinh khong c6 may nao co
kha nang kho1 dong hodc dinh chi mot may khac.

Cac duong truyén vat 1y duoc hiéu 1a cac moi truong truyén tin hiéu vat Iy (co
thé 13 hitu tuyén hodc vo tuyén).

Cac quy udc truyén théng chinh 1 co s& dé cac may tinh c6 thé "néi chuyén"
duoc véi nhau va 13 mot yéu t6 quan trong hang dau khi néi vé cong nghé mang may
tinh.

I.2. Pac trung ky thuit cia mang may tinh

Mot mang may tinh c6 cac dac trung k¥ thuat co ban nhu sau:
I.2.1. Puong truyén

La thanh t6 quan trong cia mot mang may tinh, 1a phuong tién dung dé truyén
cac tin hi¢u di¢n tr gitta cac may tinh. Cac tin hi€u di€u t&r d6 chinh la cac thong tin,
dit liéu duoc biéu thi dudi dang cac xung nhi phan (ON_OFF), moi tin hi¢u truyén
giita cac may tinh véi nhau déu thudc song dién tir, tuy theo tin sb ma ta c6 thé dung
cac duong truyén vat 1y khac nhau
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Dic trung co ban ctia duong truyén 13 giai thong nd biéu thi kha ning truyén tai
tin hiéu cua duong truyén.

Thong thudng nguoi ta hay phan loai dudng truyén theo hai loai:

- Puong truyén hitu tuyén (cac may tinh duoc ndi v6i nhau bang cac day cap
mang).

- Puong truyén vo tuyén: cac may tinh truyén tin hiéu voi nhau thong qua cic
song vo tuyén véi cac thiét bi diéu ché/giai diéu ché ¢ cac dau mat.
1.2.2. K§ thuat chuyén mach:

La dic trung k¥ thuat chuyén tin hiéu gitra cac nat trong mang, cic niit mang c6
chtrc ning hudng thong tin toi dich ndo d6 trong mang, hién tai c¢6 cac k¥ thuat chuyén
mach nhu sau:

- K¥ thuat chuyén mach kénh: Khi c6 hai thuc thé can truyén thong véi
nhau thi giita ching s& thiét 1ap mot kénh c¢b dinh va duy tri két ndi d6 cho ti
khi hai bén ngit lién lac. Céc dit liéu chi truyén di theo con dudng cb dinh do.

- K¥ thuat chuyén mach thong bao: thong bao 1a mgt don vi dir li¢u ctua
ngudi st dung c6 khudn dang dugc quy dinh trude. Mdi thong bao cé chira cac
thong tin diéu khién trong d6 chi rd dich can truyén tdi ctia thong bao. Can cir
vao thong tin diéu khién nay ma mdi nat trung gian co6 thé chuyén thong bao tdi
nut ké tiép trén con dudng din téi dich ctia thong bao

- K¥ thuét chuyén mach goéi: & day mdi thong béo dugc chia ra thanh
nhiéu géi nhé hon duoc goi 1a cac géi tin (packet) c6 khudn dang qui dinh
trude. Mdi goi tin cling chira cac thong tin diéu khién, trong d6 c6 dia chi ngudn
(nguo1 gur1) va dia chi dich (nguo1 nhan) cua goi tin. Cac goi tin cua cung mot
thong bao co thé duoc gdi di qua mang t6i dich theo nhiéu con dudng khac
nhau.

1.2.3. Kién tric mang

Kién tric mang may tinh (network architecture) thé hién cach ndi cac may tinh
v6i nhau va tap hop cac quy tic, quy wdc ma tit ca cac thuc thé tham gia truyén thong
trén mang phai tuan theo dé dam bao cho mang hoat dong tdt.

Khi n6i dén kién tric ctia mang nguoi ta mudn noéi t6i hai van dé 1a hinh trang
mang (Network topology) va giao thirc mang (Network protocol)

- Network Topology: Cach két ndi cac may tinh v&i nhau vé mit hinh hoc ma ta
goi 1a t6 p6 cua mang. Cac hinh trang mang co ban do6 la: hinh sao, hinh bus, hinh
vong
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- Network Protocol: Tap hop cac quy udc truyén thong giira cac thyuc thé truyén
thong ma ta goi 13 giao thirc (hay nghi thirc) ciia mang. Cac giao thic thudng gip nhat
la : TCP/IP, NETBIOS, IPX/SPX, . ..

1.2.4. H¢ diéu hanh mang
Hé diéu hanh mang 1a mot phén mém hé théng c6 cac chuc nang sau:
- Quan Iy tai nguyén cua hé thdng, cac tai nguyén nay gom:

+ Tai nguyén thong tin (vé phuong dién luu trir) hay noéi mot cach don
gian 13 quan 1y tép. Céac cong viéc vé luu trir tép, tim kiém, xo4, copy, nhom,
dat cac thuoc tinh déu thudc nhoém cong viéc nay

+ Tai nguyén thiét bi. Piéu phdi viéc sit dung CPU, céc ngoai vi... dé tdi
uu hod viée st dung

- Quan 1y nguoi dung va cac cong vige trén hé thong.

Hé diéu hanh dam bao giao tiép gitta ngudi sir dung, chuong trinh tng dung voi
thiét bi cta hé thong.

- Cung cép cac tién ich cho viéc khai thac hé théng thuan lg1 (vi du FORMAT
dia, sao chép tép va thu muyc, in an chung ...)

Cic hé diéu hanh mang théng dung nhit hién nay la: WindowsNT,
Windows9X, Windows 2000, Unix, Novell.

I.3. Phan loai mang may tinh

C6 nhiéu cach phan loai mang khac nhau tuy thudc vao yéu té chinh dugc chon
ding dé 1am chi tiéu phan loai, thong thuong nguoi ta phan loai mang theo cac tiéu chi
nhu sau

- Khoang céch dia ly ciia mang

- Ky thuat chuyén mach ma mang 4p dung

- Kién triic mang

- Hé diéu hanh mang st dung ...

Tuy nhién trong thuc té ngudi ta thudng chi phan loai theo hai tiéu chi dau tién
1.3.1. Phan loai mang theo khodng cach dia ly :

Néu 13y khoang cach dia 1y lam yéu t6 phan loai mang thi ta ¢6 mang cuc bo,
mang do thi, mang dién rong, mang toan cau.
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Mang cuc by ( LAN - Local Area Network ) : 1a mang dugc cai ddt trong pham
vi tuong ddi nhé hep nhu trong mot toa nha, mot xi nghiép...vd1 khoang cach lon nhat
gilta cAc may tinh trén mang trong vong vai km tré lai.

Mang d6 thi ( MAN - Metropolitan Area Network ) : 1a mang dugc cai dat trong
pham vi mot d6 thi, mgt trung tdm van hoa xa hoi, c6 ban kinh tbi da khoang 100 km
tro lai.

Mang dién rong ( WAN - Wide Area Network ) : 1a mang c6 dién tich bao phu
rong 16n, pham vi cia mang co thé vuot bién gioi quéc gia tham chi ca lyc dia.

Mang toan cau ( GAN - Global Area Network ) : 1a mang c6 pham vi trai rong
toan cau.

1.3.2. Phén loai theo ky thuit chuyén mach:

Néu lay k¥ thuat chuyén mach 1am yéu t6 chinh dé phan loai s& c6: mang
chuyén mach kénh, mang chuyén mach thong béo va mang chuyén mach goi.

Mach chuyén mach kénh (circuit switched network) : Khi ¢ hai thuc thé can
truyén thong véi nhau thi gitta ching s& thiét 1ap mot kénh ¢ dinh va duy tri két ndi
d6 cho 61 khi hai bén ngit lién lac. Céac dit liéu chi truyén di theo con duong cb dinh
d6. Nhugc diém cta chuyén mach kénh 1a tiéu tén thoi gian dé thiét 1ap kénh truyén cb
dinh va hiéu suét sir dung mang khong cao.

Mang chuyén mach thong bao (message switched network) : Thong bao 1a mot
don vi dir liéu cua nguoi st dung c6 khudn dang duoc quy dinh trude. Mdi thong bao
c6 chira cac thong tin diéu khién trong d6 chi rd dich can truyén t6i ctia thong bao. Can
clr vao thong tin diéu khién ndy ma mdi nat trung gian c6 thé chuyén thong béo téi nit
ké tiép trén con duong din t6i dich cua thong bao. Nhu vy mdi nat can phai luu giir
tam thoi dé doc thong tin didu khién trén thong bao, néu thay thong bao khong guri cho
minh thi tiép tuc chuyén tiép thong bao di. Tuy vao diéu kién ctia mang ma théng bao
c6 thé duoc chuyén di theo nhiéu con dudng khéac nhau.

Uu diém ctia phuong phép nay 13 :

- Hiéu suat sir dung dudng truyén cao vi khong bi chiém dung doc quyén ma
dugc phan chia giita nhiéu thyc thé truyén thong.

- M&i niit mang c6 thé luu trit thong tin tam thoi sau d6 moi chuyén thong bao
di, do d6 c6 thé diéu chinh dé 1am giam tinh trang tic nghén trén mang.

- C6 thé diéu khién viéc truyén tin bang cach sap xép do uu tién cho cac thong
bao.
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- C6 thé tang hiéu suit sir dung giai thong ciia mang bang cach gin dia chi
quang ba (broadcast addressing) dé giri thong bao déng thoi t6i nhiéu dich.

Nhuoc diém cua phuong phap nay 1a:

- Khéng han ché duoc kich thudc cua thong bao dan dén phi ton luu gilt tam
thoi cao va anh hudng dén thoi gian tra 101 yéu cau cua cac tram .

Mang chuyén mach goi (packet switched network) : & day mdi thong bao duoc
chia ra thanh nhiéu g6i nhé hon dugc goi 1a cac goi tin (packet) c6 khuon dang qui
dinh trudc. Mdi géi tin ciing chira cac thong tin diéu khién, trong d6 c6 dia chi ngudn
(nguoi gur1) va dia chi dich (nguoil nhan) cua goéi tin. Cac goi tin cua cung mot thong
bao ¢o thé dugc goi di qua mang t&i dich theo nhiéu con duong khac nhau.

Phuong phap chuyén mach thong bao va chuyén mach goi 13 gan giéng nhau.
Piém khéc biét 13 céac g61 tin dugc gidi han kich thude tdi da sao cho cac nut mang
(cac nut chuyén mach) c6 thé xir 1y toan b goi tin trong bd nhé ma khong phai luu gt
tam thoi trén dia. Boi vy nén mang chuyén mach goi truyén dit liéu hiéu qua hon so
v6i mang chuyén mach thong bao.

Tich hop hai k¥ thuat chuyén mach kénh va chuyén mach goi vio trong mot
mang thong nhat dwgc mang tich hop s6 ISDN (Integated Services Digital Network).

1.3.3. Phén loai theo kién triic mang sir dung

Kién tric ciia mang bao gom hai van dé: hinh trang mang (Network topology)
va giao thire mang (Network protocol)

Hinh trang mang: Cach két ndi cac may tinh v41 nhau vé mat hinh hoc ma ta goi
1a to6 po cia mang

Giao thirc mang: Tap hop cac quy udc truyén thong giita cac thuc thé truyén
thong ma ta goi la giao thirc (hay nghi thirc) cia mang

Khi phan loai theo topo mang nguoi ta thuong c6 phan loai thanh: mang hinh
sao, tron, tuyén tinh

Phan loai theo giao thirc ma mang st dung nguodi ta phan loai thanh mang :
TCP/IP, mang NETBIOS . ..

Tuy nhién cach phan loai trén khong phd bién va chi 4p dung cho cac mang cuc
bd.

1.3.4. Phén loai theo hé diéu hang mang

Néu phan loai theo h¢ diéu hanh mang nguoi ta chia ra theo m6 hinh mang
ngang hang, mang khach/chu hoac phan loai theo tén hé diéu hanh ma mang su dung:
Windows NT, Unix, Novell . ..
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I.4. Gi6i thi¢u cic mang may tinh thong dung nhat
1.4.1. Mang cuc b0

Mot mang cuc bg 1a sy két ndi mot nhoém may tinh va cac thiét bi két ndi mang
dugc lap dat trén mot pham vi dia 1y gidi han, thuong trong mot toa nha hoac mot khu
cong sé nao do.

Mang cuc bd c6 cac dac tinh sau:

- Tbc d6 truyén dir 1iéu cao

- Pham vi dia 1y gi61 han

-S¢ hitu ctia mot co quan/td chirc
1.4.2. Mang dién rong véi két néi LAN TO LAN

Mang dién rong bao gio cling la sy két no1 cua cac mang LAN, mang dién rong
co thé trai trén pham vi mot vung, quoc gia hoac cd mot luc dia tham chi trén pham vi
toan cau.

- Téc d6 truyén dit liéu khong cao
- Pham vi dia 1y khong giéi han

- Thuodng trién khai dya vao cac cong ty truyén thong, buu dién va ding cac hé
thong truyén thong nay dé tao dung dudng truyén

- Mot mang WAN c6 thé 1a s& hitu cua mot tap doan/td chirc hodc 1a mang két
ndi cta nhiéu tap doan/td chirc 16

1.4.3. Lién mang INTERNET
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Véi su phat trién nhanh chong cua cong nghé 1a sy ra doi cia lién mang
INTERNET,

- La m{t mang toan cau

- La su két hop cuia vo sd cac hé théng truyén thong, may cha cung cap thong
tin va dich vy, cac may tram khai thac thong tin

- Dya trén nhiéu nén tang truyén thong khac nhau, nhung déu trén nén giao thirc
TCP/IP

- La s& hitu chung ctia toan nhan loai
- Cang ngdy cang phat trién manh liét
1.4.4. Mang INTRANET

Thue sy 13 moét mang INTERNET thu nho vao trong mdt co quan/cong ty/td
chtrc hay mot bo/nghanh . . ., giédi han pham vi nguo1 st dung, c6 st dung cac cong
nghé kiém soét truy cap va bao mat thong tin .

Pugc phat trién tir cic mang LAN, WAN ding cong nghé INTERNET
I1. Mang cuc b, kién tric mang cuc bd
I1.1. Mang cuc b0

Tén goi “mang cuc by” dugc xem xét tr quy md cua mang. Tuy nhién, do
khong phai 1a dic tinh duy nhét ctia mang cuc bd nhung trén thuc té, quy mo ctia mang
quyét dinh nhiéu dic tinh va cong nghé cia mang. Sau day 1a mot s6 dic diém cua
mang cuc bo:

bic diém cua mang cuc bd

- Mang cuc bd ¢6 quy mod nho, thuong 1a ban kinh dudi vai km. Dic diém nay

cho phép khong can dung céc thiét bj dan duong véi cac méi lién hé phirc tap

- Mang cuc bd thuong 1a s¢ hitru cia mdt td chirc. Picu nay duong nhu cé vé it
quan trong nhung trén thyc té d6 1a diéu kha quan trong dé viéc quan 1y mang ¢ hiéu
qua.

- Mang cuc bg co tdc do cao va it 16i. Trén mang rong tdc do nébi chung chi dat
vai Kbit/s. Con tdc d6 thong thuong trén mang cuc bo 1a 10, 100 Kb/s va t&i nay voi
Gigabit Ethernet, tdc do trén mang cuc bd co thé dat 1Gb/s. Xac suit 15i rat thép.

I1.2. Kién triic mang cuc b
I1.2.1. P6 hinh mang (Network Topology)

* Dinh nghia Topo mang:
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Cach két nod1 cac may tinh v&i1 nhau vé mat hinh hoc ma ta goi 1a to6 pd cua
mang

C6 hai kiéu ndi mang cha yéu d6 1a :
- Néi kiéu diém - diém (point - to - point).
- Néi kiéu diém - nhiéu diém (point - to - multipoint hay broadcast).

Theo kiéu diém - diém, cac dudng truyén ndi timg cap nat v6i nhau va mdi nat
déu co trach nhiém luwu giir tam thoi sau d6 chuyén tiép dir liéu di cho t&i dich. Do
cach 1am viéc nhu vy nén mang kiéu nay con duoc goi 13 mang "luu va chuyén tiép"
(store and forward).

Theo kiéu diém - nhiéu diém, tit ca cac nat phan chia nhau mot duong truyén
vat ly chung. Dir li€u gui di tor mot ntit nao do6 sé duogc tiép nhan boi tat ca cac nit con
lai trén mang, boi vay can chi ra dia chi dich cta dit liéu dé can ctr vao d6 cac nut kiém
tra xem dir liéu do6 c6 phai gui cho minh khong.

* Phan biét ki€u t6 po ciia mang cuc b va ki€u t6 po ciia mang rong.

T6 pd cuia mang rong thong thuong 1 néi dén sy lién két giira cac mang cuc bd
thong qua cac bo dan dudng (router). Di véi mang rong topo clia mang 13 hinh trang
hinh hoc ctia cac bo dan dudng va cac kénh vién thong con khi néi t6i to pd clia mang
cuc bg nguoi ta no1 dén su lién két cta chinh cac may tinh.

a) Mang hinh sao

Mang hinh sao c6 tat ca cac tram duoc két ndi vai mot thiét bi trung tam co
nhiém vu nhan tin hiéu tir cac tram va chuyén dén tram dich. Tuy theo yéu cau truyén
thong trén mang ma thiét bi trung tdm cé thé 1a bod chuyén mach (switch), bd chon
duong (router) hodc 13 bo phan kénh (hub). Vai trd cta thiét bi trung tAm nay 13 thuc
hién viéc thiét 1ap céc lién két diém-diém (point-to-point) giira cac tram.

Uu diém: Thiét 14p mang don gian, dé dang cAu hinh lai mang (thém, bt cac
tram), dé dang kiém soat va khic phuc su cd, tan dung duoc tdi da toc do truyén cua
duong truyén vt 1y.

Nhuoc diém: D6 dai dudng truyén ndi mot tram véi thiét bi trung tdm bi han
ché (trong vong 100m, v&i cong nghé hién nay). ..
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b) Mang truc tuyén tinh (Bus):

Trong mang truc tt ca cac tram phan chia mot duodng truyén chung (bus).
Duong truyén chinh dugc gidi han hai dau bﬁng hai dau ndi dic biét goi la terminator.
M3i tram duge ndi véi truc chinh qua mot dau nbi chit T (T-connector) hoac mot thiét
bi thu phat (transceiver).

Khi mot tram truyén dr li¢u tin hiéu dugc quang ba trén ca hai chiéu cua bus,
ttrc 14 moi tram con lai déu c6 thé thu duoc tin hidu d6 truc tiép. Ddi v6i cac bus mot
chiéu thi tin hiéu chi di v& mot phia, Iuc do cac terminator phai dugc thiét ké sao cho
cac tin hiéu d6 phai dugc doi lai trén bus dé cho cac tram trén mang déu co thé thu
nhan dugc tin hi¢u d6. Nhu vay voi topo mang truc dir liu dugc truyén theo céc lién
két diém-da diém (point-to-multipoint) hay quang ba (broadcast).

Uu diém : D& thiét ké, chi phi thip

Nhuoc diém: Tinh 6n dinh kém, chi mot nut mang hong 1a toan bd mang bi
ngung hoat dong

¢) Mang hinh vong
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Trén mang hinh vong tin hiéu duoc truyén di trén vong theo mot chiéu duy
nhat. Mdi tram cia mang duoc ndi véi vong qua mot bo chuyén tiép (repeater) co
nhiém vu nhén tin hiéu rdi chuyén tiép dén tram ké tiép trén vong. Nhu vay tin hi¢u
duoc luu chuyén trén vong theo mot chudi lién tiép cac lién két diém-diém giira cac
repeater do d6 can c6 giao thirc diéu khién viéc cap phat quyén dugc truyén dir liéu
trén vong mang cho tram c6 nhu cau.

Pé tang d6 tin cdy cua mang ta co thé lap dit thém cac vong du phong, néu
vong chinh ¢6 su ¢6 thi vong phu s& duoc st dung.

Mang hinh vong ¢6 uu nhuge diém twong ty mang hinh sao, tuy nhién mang
hinh vong doi hoi giao thure truy nhdp mang phtre tap hon mang hinh sao.
d) Két ndi hén hop

La su pho1 hop céac kiéu két n61 khac nhau, vi du hinh cay 1a cau truc phan tang
cua kiéu hinh sao hay cac HUB co6 thé dugc n61 voi1 nhau theo ki€u bus con tu cac
HUB n6i v61 cac may theo hinh sao.

Hinh 1.3 Két noi kidu vong
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I1.3. Cac phwong phap truy cip dwong truyén vat ly

Trong mang cuc b, tat ca cac tram két ndi truc tiép vao duong truyén chung.
Vi vay tin hiéu tir mot tram dua 1én duong truyén s& duoc cac tram khac “nghe thay”.
Mot van dé khac 13, néu nhiéu tram cling giri tin hiéu 1én dudng truyén dong thoi thi
tin hiéu s& chong 1én nhau va bi hong. Vi vdy can phai c6 mot phuong phap to chirc
chia sé dudng truyén dé viéc truyén thong dyoc dang dan.

— 7
e HT\_J

L

Hinh 1.4. Mot két ndi hdn hop

C6 hai phuong phap chia sé dudng truyén chung thuong duoc dung trong cac
mang cuc bo:

- Truy nhap dudng truyén mot cach ngiu nhién, theo yéu cau. Puong nhién
phai co tinh dén viéc st dung luan phién va néu trong trudng hop do c6 nhiéu tram
cung truyén tin ddn dén tin hiéu bi trum 1én nhau thi phai truyén lai.

- C6 co ché trong tai dé cip quyén truy nhap dudng truyén sao cho khong xay
ra xung dot
I1.3.1 Phuwong phap da truy nhap st dung song mang cé phat hién xung dot
CSMA/CD (Carrier Sense Multiple Access with Collision Detection)

Giao thitc CSMA (Carrier Sense Multiple Access) - da truy nhap c6 cam nhan
song mang dugc st dung rat pho bién trong cac mang cuc bd. Giao thirc ndy st dung
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phuong phap thoi gian chia ngdn theo do thoi gian dugc chia thanh cac khoang thoi
gian déu din va cac tram chi phat 1én dudng truyén tai thoi diém dau ngin.

MJi tram c6 thiét bi nghe tin hiéu trén dudong truyén (tirc 1a cam nhan séng
mang). Trudc khi truyén can phai biét duong truyén c6 rdi khong. Néu rdi thi méi
duoc truyén. Phuong phép nay goi 1a LBT (Listening before talking). Khi phat hién
xung dot, cac tram s€ phai phat lai. C6 mot s6 chién lugc phat lai nhu sau:

- Giao thirc CSMA khong kién tri.Tram nghe duong, néu kénh rdi thi truyén,
néu khong thi ngimg nghe mot khoang thoi gian ngau nhién rdi méi thuc hién lai tha
tuc. Cach nay c6 hiéu suat dung kénh cao hon. (1)

- Giao thitc CSMA 1-kién tri. Khi tram phat hién kénh rdi tram truyén ngay.
Nhung néu c6 xung dot, tram doi khoang thoi gian ngau nhién rdi truyén lai. Do vy
xéc suét truyén khi kénh rdi 1a 1. Chinh vi thé ma giao thirc ¢6 tén 1a CSMA 1-kién tri.
2)

- Giao thire CSMA p-kién tri. Khi di sin sang truyén, tram cam nhan duong,
néu duong rdi thi thyc hién viée truyén véi xac suat 1a p < 1 (tirc 1a ngay ca khi dudng
r0i cling khong han da truyén ma doi khoang thoi gian tiép theo lai tiép tuc thuc hién
viéc truyén véi xac suat con lai g=1-p. (3)

« Ta thiy giai thuat (1) c6 hiéu qua trong viéc tranh xung dot vi hai tram can
truyén thiy duong truyén ban s& cung rat lui chd trong nhitng khoang thoi gian ngiu
nhién khac nhau s& quay lai tiép tuc nghe duong truyén. Nhuoc diém cia né 1a co thé
c6 thoi gian khong st dung duong truyén sau mdi cude goi.

« Giai thuat (2) c¢b ging lam giam thoi gian "chét" bang cach cho phép mot tram
c¢6 thé dugc truyén dit liéu ngay sau khi mét cudc truyén két thuc. Tuy nhién néu lic
d6 lai c6 nhiéu tram dang doi dé truyén dir liéu thi kha ning xay ra xung dot s& rat 1on.

« Giai thuat (3) véi gia tri p dugc hon hop 1y c6 thé tdi thiéu hoa dugc ca kha
nang xung dot 1an thoi gian "chét" cua dudng truyén.

« Xay ra xung dot thuong 14 do do tré truyén dan, mau chét ciia van dé 1a: cac
tram chi "nghe" trudc khi truyén dir liéu ma khong "nghe" trong khi truyén, cho nén
thue té c6 xung dot thé nhung cac tram khong biét do d6 van truyén dit liéu.

« Pé c6 thé phat hién xung d6t, CSMA/CD di bo xung thém céc quy tic sau
day:

- Khi mot tram truyén di liéu, n6 van tiép tuc "nghe" dudng truyén . Néu
phat hién xung dot thi né ngimg ngay viéc truyén, nho d6 ma tiét kiém dugc
thoi gian va giai théng, nhung né van tiép tuc gui tin hiéu thém mot thoi gian
nita dé& dam bao réng tdt ca cac tram trén mang déu "nghe" dugc sy kién
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nay.(nhu vay phai tiép tuc nghe dudng truyén trong khi truyén dé phat hién
dung do (Listening While Talking))

- Sau d6 tram s& chd trong mot khoang thoi gian ngau nhién nao dé roi
thir truyén lai theo quy tic CSMA.

Giao thuc nay goi 1a CSMA c¢é phat hién xung dét (Carrier Sense Multiple
Access with Collision Detection viét tit 1a CSMA/CD), dung rong rai trong LAN va
MAN.

I1.3.2. Phuong phap Token Bus

Nguyén 1y chung cta phuong phép nay 13 dé cip phéat quyén truy nhap duong
truyén cho cac tram dang c6 nhu cau truyén dir 1iéu, mot thé bai duoc luu chuyén trén
mot vong logic dugc thiét 1ap boi cac tram d6. Khi mdt tram nhan dugc thé bai thi s€
duoc phép st dung duong truyén trong mot thoi gian nhat dinh. Trong khoang thoi
gian d6 nd co thé truyén mot hay nhiéu don vi dir liéu. Khi di truyén xong dir liéu
hodc thoi gian di hét thi tram d6 phai chuyén thé bai cho tram tiép theo. Nhu viy,

Hinh 1.5. Vi du ve vong logic

cong viée dau tién 1a thiét 1ap vong logic (hay con goi 13 vong 40) bao gdm cac tram
dang c6 nhu cau truyén dit liéu dugc xéac dinh vi tri theo mot chudi thir ty ma tram cudi
cung cta chudi sé& tiép lién sau boi tram dau tién. MJi tram sé& biét dia chi caa tram lién
trude va ké sau nd. Thi tu cia cac tram trén vong logic co thé doc 12p vo1 thtr tu vat
1y. Cac tram khong hodc chwa c6 nhu cau truyén dit liéu khong duge vao trong vong
logic.

Trong vi dy trén, cac tram A, E nam ngoai vong logic do d6 chi co thé tiép nhan
dugc dir 1iéu danh cho ching.
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Viéc thiét 1ap vong logic khong khé nhung viée duy tri né theo trang thai thuc
té cta mang méi la kho. Cu thé phai thuc hién cac chirc nang sau:

a) B6 xung mdt tram vao vong logic : cac tram ndm ngoai vong logic can dugc
xem xét mdt cach dinh ky d€ néu c6 nhu cau truyén dir li¢u thi dugc bé xung vao vong
logic.

b) Loai bo mot vong khoi vong logic : khi mot tram khong c6 nhu ciu truyén di
liéu thi can loai bo no ra khoi vong logic dé t6i wu hoa viée truyén dir liéu bang thé bai

¢) Quan 1y 18i : mot s 16i co thé xay ra nhu tring hop dia chi, hoic dut vong
logic.

d) Khai tao vong logic : khi khéi tao mang hodc khi dut vong logic can phai
khai tao lai vong logic.

I1.3.2. Phuong phap Token Ring

Phuong phép ndy ciing dua trén nguyén tic dung thé bai dé cip phat quyén truy
nhap dudng truyén. Nhung & day thé bai luu chuyén theo theo vong vat 1y chir khong
theo vong logic nhu dbi véi phwong phép token bus.

Thé bai 1a mot don vi truyén dir liéu dic biét trong d6 co6 mot bit biéu dién trang
thai cta thé (ban hay rdi). Mot tram mudn truyén dir liéu phai cho cho téi khi nhan
dugc thé bai "rdi". Khi d6 tram sé& ddi bit trang thai thanh "ban" va truyén mot don vi
dir liéu di cung véi thé bai di theo chiu ctia vong. Lic nay khong con thé bai "rdi "
nita do d6 cac tram mudn truyén dir liéu phai doi. Dt li€u td1 tram dich dugc sao chép

[0 ]

E C

Hinh 1.6. The bai trong mang Ring
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lai, sau do cung véi thé bai tré vé tram nguon. Tram ngudn s€ xoa bo dit liéu doi1 bit
trang thai thanh "r61" va cho luu chuyén thé trén vong dé cac tram khac c6 nhu cau
truyén dir liu dugc phép truyén

Su quay tr¢ lai tram nguén cta dit liéu va thé bai nham tao kha nang bido nhan
tu nhién: tram dich c6 thé gui vao don vi dit liéu (phan header) cac thong tin vé két
qua tiép nhan dit liéu ciia minh. Chang han cac thong tin d6 c6 thé 1a: tram dich khong
tdn tai hodc khong hoat dong, tram dich tdn tai nhung dit li¢u khong dugc sao chép, dir
liéu da duoc tiép nhén, c6 1i...

Trong phuong phap nay can giai quyét hai vin dé co thé dan dén pha v& hé
théng d6 1a mat thé bai va thé bai "ban" luu chuyén khéng dimng trén vong .Co nhiéu
phuong phap giai quyét cac van dé trén, dudi day 1a mot phuong phap duoc khuyén
nghi:

D6i v6i van dé mét thé bai c6 thé quy dinh trude mot tram diéu khién chii dong.
Tram ndy sé& theo ddi, phat hién tinh trang mat thé bai bang cach dung co ché ngudng
thoi gian (time - out) va phuc hoi bang cach phat di mot thé bai "réi" méi.

D6i v6i van dé thé bai ban luu chuyén khong ding, tram diéu khién st dung
mot bit trén thé bai dé danh diu khi gdp mot thé bai "ban" di qua no. Néu né gip lai
thé bai ban vai bit dd danh dau d6 co nghia la tram nguén da khong nhan lai dugc don
vi dit liéu ctia minh do d6 thé bai "ban" clr quay vong mii. Luc d6 tram diéu khién s&

A"

chu dong ddi bit trang thai "ban" thanh "rdi" va cho thé bai chuyén tiép trén vong.
Trong phuong phap nay cic tram con lai trén mang sé dong vai tro b1 dong, chung
theo doi1 phat hi¢n tinh trang su ¢ trén tram chu dong va thay thé tram chu dong néu

can.
II1. Chuén hoa mang may tinh
IIL.1. Van dé chuin hoa mang va cac to chirc chuin hoa mang

Khi thiét ké, cac nha thiét ké tu do lwa chon kién tric mang cho riéng minh. Tu
d6 dan t6i tinh trang khong twong thich giita cac mang may tinh véi nhau. Nhu cau
trao d6i thong tin cang 16n thuc day viéc xay dung khung chuan vé kién tric mang dé
lam can cr cho cc nha thiét ké va ché tao thiét bi mang.

Chinh vi Iy do d6, to chirc tiéu chuin hoa qudc té ISO (Internatinal
Organnization for Standarzation) da x4y dyng mé hinh tham chiéu cho viéc két ndi cac
hé thong mé OSI (reference model for Open Systems Interconnection). M6 hinh nay 1a
co s& cho viée két ndi cac hé théng m¢ phuc vu cho cac ing dung phan tan.

C6 hai loai chuén cho mang do 1a :
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- Céc chuan chinh thire ( de jure ) do cac t6 chirc chuin qudc gia va qudc té ban
hanh.

- Cac chuan tuc tién ( de facto ) do cac hing san xuét, cic t6 chirc ngudi sir
dung xay dung va dugc dung rong rii trong thuc té

I11.2. M hinh tham chiéu OSI 7 16p

Khi thiét ké, cac nha thiét ké tu do lua chon kién trtc mang cho riéng minh. Tu
d6 din toi tinh trang khong tuwong thich giira cdc mang may tinh v6i nhau. Van dé
khong tuong thich d6 lam tré ngai cho su twong tac gitta nhitng nguoi st dung mang
khac nhau. Nhu cdu trao ddi thong tin cang 16n thuc day viéc xay dung khung chuan
vé kién trac mang dé 1am can ctr cho cac nha thiét ké va ché tao thiét bi mang .

Chinh vi 1y do 46, t6 chirc tiéu chuan hoa qudc té ISO (Internatinal
Organnization for Standarzation) da x4y dung mé hinh tham chiéu cho viéc két ndi cac
hé thong mé OSI (reference model for Open Systems Interconnection). M6 hinh nay 1a
co s6 cho viée két ndi cac hé théng m¢ phuc vu cho cac ung dung phan tan. M6 hinh
OSI dugc biéu dién theo hinh dudi day:

Lé&p eng dung (application)

L&p thé hién (presentation)

L&p phién (session)

Lé&p chuyén van (transport)

Lé&p mang (network)

Lép lién két div ligu (data link)

Lé&p vat ly (physical link)

Hinh 1.7. M6 hinh OSI 7 16p

a) Lop vatly
L&p nay bao dam céc cong viée sau:

- Lap, cat cudc noi.
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- Truyén tin dang bit qua kénh vat Iy.

- C6 thé c6 nhiéu kénh.
b) Lép lién két dir liéu

Lép nay dam bao viéc bién d6i cac tin dang bit nhan dugc tir 16p dudi (vat 1y)
sang khung s6 liéu, thong bao cho hé phat, két qua thu duoc sao cho cac thong tin
truyén 1én cho muc 3 khong c6 18i. Cac thong tin truyén ¢ mirc 1 ¢ thé 1am hong cac
thong tin khung sb liéu (frame error). Phan mém muc hai s& thong bao cho mic mot
truyén lai cac thong tin bi mat / 18i. Pong b cac hé c6 téc do xir Iy tinh khac nhau,
mot trong nhitng phwong phap hay sir dung 14 ding bo dém trung gian dé luu giir sb
li¢u nhan dugc. DO 16n ctia bo dém nay phu thudc vao tuong quan xtr 1y cia cac hé thu
va phat. Trong trudng hop dudng truyén song cong toan phan, 16p datalink phai dam
bao viéc quan Iy cac thong tin sb liéu va cac thong tin trang thai.
¢) Lop mang

Nhiém vu cta 16p mang 13 dam bao chuyén chinh xéac s6 liéu gitra cac thiét bi
cudi trong mang. Pé lam dugc viéce do, phai co chién luge danh dia chi théng nhét
trong toan mang. Mai thiét bi cudi va thiét bi mang c6 mot dia chi mang xac dinh. So
lidu can trao doi giita cac thiét bi cudi dugc t6 chire thanh cac gbi (packet) co do dai
thay d6i va dwoc gin ddy du dija chi ngudn (source address) va dia chi dich
(destination address).

L6p mang dam bao viéc tim dudng tdi wu cho cic géi dir liéu bang cac giao
thirc chon duong dua trén cac thiét bi chon dudng (router). Ngoai ra, 16p mang co
chtrc nang diéu khién luu luong sb liéu trong mang dé tranh xay ra tic ngén bang cach
chon céc chién lugc tim duong khic nhau dé quyét dinh viéc chuyén tiép cac goi sb
liéu.

d) Lép chuyén vén

Lép nay thuc hién cac chirc ndng nhan thong tin tir 16p phién (session) chia
thanh cac goi nho hon va truyén xudng 16p dudi, hodc nhan thong tin tir 16p dudi
chuyén 1én phuc hdi theo cach chia ctia hé phat (Fragmentation and Reassembly).
Nhiém vu quan trong nhit cta 16p van chuyén 1a dam bao chuyén sb liéu chinh xac
giita hai thyc thé thudc 16p phién (end-to-end control). Pé lam duoc viéc do, ngoai
chtc nang kiém tra s6 tuan ty phat, thu, kiém tra va phat hién, xtr 1y 16i.Lop van
chuyén con ¢6 chic nang diéu khién luu luong sb liéu dé dong b giira thé thu va phat,
tranh tac nghén sd liéu khi chuyén qua 16p mang. Ngoai ra, nhiéu thyc thé 16p phién c6
thé trao doi sb liéu trén cung mot két ndi 16p mang (multiplexing).

e) Lop phién
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Lién két giira hai thuc thé c6 nhu cau trao ddi s6 liéu, vi du nguoi ding va mot
may tinh & xa, dugc goi 1a mdt phién lam viéc. Nhiém vu cua 16p phién 1a quéan 1y viéc
trao d6i s6 liéu, vi du: thiét 1ap giao dién giira ngudi dung va may, xac dinh théng sb
diéu khién trao dbi sb liéu (téc do truyén, sd bit trong mot byte, co kiém tra 151 parity
hay khong, v.v.), xac dinh loai giao thitc mé phong thiét bi cudi (terminal emulation),
v.v. Chtc ning quan trong nhit cua 16p phién 13 dam bao dong bo sb liéu bang cach
thuc hién cac diém kiém tra. Tai cac diém kiém tra nay, toan b trang thai va s6 liéu
cua phién lam vi¢c dugce luu trit trong bo nhd dém. Khi co6 su cd, c6 thé khoi tao lai
phién 1am viéc tir diém kiém tra cudi cung (khong phai khoi tao lai tir dau).

f) Lop thé hién

Nhiém vu ctia 16p thé hién 1a thich tmg cac chu trac dit liéu khac nhau cua
nguoi dung véi ciu trac dir liéu thong nhat st dung trong mang. SO liéu cua nguoi
dung c6 thé duoc nén va ma hod & 16p thé hién, trudc khi chuyén xudng 16p phién.
Ngoai ra, 16p thé hién con chira cac thu vién cac yéu ciu cta nguoi dung, thu vién tién
ich, vi du thay d6i dang thé hién cua cac tép, nén tép...

g) Lop ung dung

Lép tmg dung cung cdp cac phuong tién dé ngudi st dung co thé truy nhdp
duoc vao méi trudng OSI, dong thodi cung cip cac dich vu thong tin phan tan. Lép
mang cho phép nguoil dung khai thac cac tai nguyén trong mang tuong ty nhu tai
nguyén tai chd.

II1.3. Cac chuan két ndi thong dung nhat IEEE 802.X va ISO
8802.X

Bén canh viéc chuan hoa cho mang ndi chung dan dén két qua co ban nhat 1a
mo hinh tham chi€u OSI nhu da gidi thi€u. Viéc chuan hod mang cuc bd noi riéng da
duogc thyc hién tir nhi€u ndm nay dé dap ing su phat trién cua mang cuc bg.

Cling nhu d6i voi mang noi chung, ¢6 hai loai chuan cho mang cuc bd, do 1a :

- Céac chuan chinh thirc ( de jure ) do céc t6 chirc chuan quoc gia va quoc
té ban hanh.

- Cac chuan tyc tién ( de facto ) do cac hidng soan xuat, cac to chuc
nguoi sir dung xay dung va dugc dung rong rai trong thyc té

- Céc chuan IEEE 802.x va ISO 8802.x

IEEE 1a t6 chuc di tién phong trong linh vuc chuén hoa mang cuc b voi dé an IEEE
802 voi két qua la mot loat cac chuén thudc ho IEEE 802.x ra doi. Cudi nhitng nam
80, t6 chirc ISO di tiép nhan ho chudn nay va ban hanh thanh chuin qudc té dudi ma
hiéu tuong ung 1a ISO 8802.x.
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IEEE 802.: 1a chuén dic ta kién trac mang, két ndi gilta cac mang va viéc quan
tri mang ddi vai mang cuc bo.

IEEE 802.2: 14 chuan dic ta téng dich vu giao thirc cua mang cuc bg.

IEEE 802.3: 14 chuén dic ta mot mang cuc bd dya trén mang Ethernet noi tiéng
cua Digital, Intel va Xerox hop tac xay dung tr nam 1980.

Tang vat 1y ctia IEEE 802.3 ¢6 thé dung cac phwong an sau dé xay dung:

- 10BASES : toc d6 10Mb/s, ding cap xoan doi khong boc kim UTP (Unshield
Twisted Pair), voi pham vi tin hi€u 1én té1 500m, topo mang hinh sao.

- 10BASE2 : téc d6 10Mb/s, dung cap dong truc thin-cable vé6i trd khang 50
Ohm, pham vi tin hi¢u 200m,topo mang dang bus.

- 10BASES : téc do 10Mb/s, ding cap dong truc thick-cable (dudng kinh
10mm) véi tré khang 50 Ohm, pham vi tin hi¢u 500m, topo mang dang bus.

- 10BASE-F: ding cap quang, tbc d6 10Mb/s pham vi cap 2000m.

IEEE 802.4: 13 chuén dic ta mang cuc bg vdi topo mang dang bus dung thé bai
dé diéu viéc truy nhap dudng truyén.

IEEE 802.5: 1a chuin dic ta mang cuc bd v6i topo mang dang vong (ring) dung
thé bai dé diéu viéc truy nhap duong truyén.

IEEE 802.6: 14 chuan dic ta mang tbc d6 cao két ndi v4i nhiéu mang cuc bd
thudoc cac khu vyc khac nhau cua mot d6 thi (con dugc goi la mang MAN -
Metropolitan Area Network)

IEEE 802.9: 1a chuan dic ta mang tich hop dir liéu va tiéng noéi bao gém 1 kénh
di bd 10 Mb/s cing véi 96 kénh 64Kb/s. Chudn nay dugc thiét ké cho moéi truong co
lwong luu thong 16n va cip bach.

IEEE 802.10: 14 chuan dic ta vé an toan thong tin trong cac mang cuc bd co
khé nang lién tac .

IEEE 802.11: 13 chuan dic ta mang cuc bd khong diy (Wireless LAN) hién
dang duoc tiép tuc phat trién.

IEEE 802.12: 13 chuan dic t4 mang cuc bo duwa trén cong nghé duoc dé xuét
bo1 AT&T, IBM va HP goi la 100 VG - AnyLAN. Mang nay c6 topo mang hinh sao
va mot phuong phap truy nhap duong truyén c6 diéu khién tranh chap. Khi c6 nhu cu
truyén dir li¢u, mot tram s€ gui yéu cau dén hub va tram chi ¢6 truyén dtr 1iéu khi hub
cho phép.
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