Chuong 1: TOng quan v& mang may tinh va mang cuc bd
1. Mang may tinh.
1.1. Gi0i thiéu mang mdy tinh.
1.1.1. Lich st mang mdy tinh

Internet bat ngudn tUr dé 4n ARPANET (Advanced Research Project Agency
Network) khdi sU trong nim 1969 bdi BO QuOc phong MY (American Department of
Defense). D& 4n ARPANET vdi su tham gia clUa mOt sO trung tAm nghién cUtu, dai hoc
tai My (UCLA, Stanford,...) nham muc dich thi€t k€ m6t mang WAN (Wide Area
Network) c6 khd niing tU bdo tOn chOng 1ai sU pha hoai mOt phan mang béng chién
tranh nguyén t(. D€ 4n nay dan tbi su ra doi cla nghi th(c truyén IP (Internet
Protocol). Theo nghi thlc nay, thong tin truyén s€ dugc déng thanh céc géi df 1i€u va
truy€n trén mang theo nhi€u dudng khac nhau tU ngudi gl téi nGi ngudi nhan. MOt
hé th6ng mdy tinh nOi trén mang g0i 1a Router 1am nhiém vu tim duOng di tdi Uu cho
cic go6i dI li€u, tat cd cic mdy tinh trén mang d€u tham du vao viéc truyén d{ liéu,
nhG vay néu mOt phan mang bi phd huy cic Router c¢6 thé tim dudng khic d€ truyén
thong tin t&i ngUdi nhan. Mang ARPANET dugc phét tri€én va s& dung truGc hét
trong cic truOng dai hoc, cdc cO quan nha nudc MY, ti€p theo d6, cic trung tim tinh
todn 18n, cdc trung tAm truy€n vo tuy€n dién va vé tinh dugc ndi vao mang,... trén cO
s& nay, ARPANET dugc n0i vGi khap céc viing trén thé gidi.

TGi ndm 1983, trudc su thanh cong cla viéc tri€n khai mang ARPANET, BO qulc
phong MY tdch mOt phan mang gianh riéng cho quan d0i MY(MILNET). Phan con 1ai,
g0i 1a NSFnet, dugc quan 1y bdi NSF (National Science Foundation) NSF dung 5 siéu
may tinh d€ 1am Router cho mang, va 1ap modt t6 chlic khong chinh phU d€ quédn ly
mang, chU y€u dung cho dai hoc va nghién cltu cO ban trén toan thé giGi. TGi nim
1987, NSFnet m@& cUa cho cd nhan va cho cdc cong ty tU nhan (BITnet), t&i nim 1988
siéu mang dugc mang t€n INTERNET.

Tuy nhién cho t&i nim 1988, viéc s& dung INTERNET con han ché trong cic dich
vU truy€én mang (FTP), thu  dién t((E-mail), truy nhap tU xa(TELNET) khong thich
Ung v&i nhu cu kinh t€ va ddi sOng hang ngay. INTERNET chU yéu dugc diing
trong moi truGng nghién cUu khoa hQc va gidng day dai hoc. Trong nim 1988, tai
trung tdm nghién cUu nguyén tU cUa Phap CERN(Centre Européen de Recherche
Nuclaire) ra d0i dé 4n Mang nhén thé gidi WWW(World Wide Web). D€ 4n nay,



nham xay dung mOt phudng thlc méi s& dung INTERNET, goi 1a phuong thiic Siéu
vin ban (HyperText). Cdc tai liéu va hinh dnh dudgc trinh bay bang ngén nglr HTML
(HyperText Markup Language) va dugc phat hanh trén INTERNET qua cdc hé chl 1am
vi€c vGi nghi thlic HTTP (HyperText Transport Protocol). TU nim 1992, phuong thUc
lam viéc nay dugc dua ra th(f nghiém trén INTERNET. Rat nhanh chéng, céc cong ty
tU nhan tim thdy qua phuong thlc nay cdch s& dung INTERNET trong kinh t€ va d0i
sOéng. VOn dau tu vao INTERNET dugc nhin 1én hang chuc 1an. TU nim 1994
INTERNET tr& thanh siéu mang kinh doanh. SO c4c cong ty st dung INTERNET vio
viéc kinh doanh vi quang cdo 1én gdp hang nghin 14n k€ tUr nim 1995. Doanh s0 giao
dich thuong mai qua mang INTERNET Ién hang chuc ti USD trong ndm 1996...

Véi phuong thlc siéu vin ban, ngu0i st dung, qua mOt phdn mém truy doc
(Navigator), c¢6 th€ tim dOc tat cd céc tai li€u siéu vin ban cong bO tai mOi n0i trén
th€ gidi (k€ cd hinh dnh va ti€ng néi). Vi cong ngh€ WWW, chiing ta budc vio giai

doan ma moi thong tin c6 thé c6 ngay trén ban lam viéc cla minh. MOi cong ty
hodc ngu0i s dung, dugc phan phdi mot trang cdi ngudn (Home Page) trén hé chl
HTTP. Trang cdi nguOn, 14 siéu vin ban gbc, d€ tu do c6 thé tim tdi tat cd céc siéu
vin ban khdc ma ngu0i s& dung muOn phat hanh. Pia chi cla trang c6i ngudn dugc
tim thdy tU khdp moi noi trén thé gidi. Vi vay, d6i v4i mdt xi nghiép, trang cbi
ngudn tré thanh mot vin phong dai dién dién t& trén INTERNET. TU khap moi noi,
khéch hang cé th€ xem cdc quang cdo va lién hé truc ti€p vGi xi nghi€p qua cdc dong
siéu lién (HyperLink) trong siéu vin ban.

TGi nim 1994, mOt di€m y€u cla INTERNET la khong c6 kha ning 1ap trinh cuc
b0, vi cic mdy ndi vao mang khong dOng bd va khong tuong thich. Thi€u khd ning
nay, INTERNET chi dugc dung trong vi€c phéat hanh va truy€n thong tin ch( khong
diung d€ x( ly thong tin dugc. Trong ndm 1994, hing mdy tinh SUN Corporation cong
b6 mOt ngon nglt mdi, goi 1a JAVA(cafe), cho phép 1ap trinh cuc bQ trén
INTERNET, céc chuong trinh JAVA dugc goi thang tUr cc siéu vin ban qua céc siéu
lién (Applet). Vao muia thu nim 1995, ngdn nglt JAVA chinh thUc ra d0i, ddnh ddu mOt
budc ti€n quan trong trong vi€c sU dung INTERNET. Trudc hét, mOt chuong trinh
JAVA, sé dugc chay trén mdy khach (Workstation) ch(f khong phdi trén mdy chu
(server). Pi€u nay cho phép s dung cong sudt cUa tat cd cdc may khach vao viéc xU
ly s6 liéu. Hang tri€u mdy tinh (hodc vi tinh) c6 th€ thuc hién cing mot lic mot
chuong trinh ghi trén mot siéu vin ban trong mdy chU. Viéc 1ap trinh trén INTERNET



cho phép truy nhap tU mOt trang siéu vin ban vao cdc chuong trinh xU 1y thong tin,
dac biét 13 ciac chuong trinh di€éu hanh va qudn 1y thong tin cla mot xi nghiép.
phuong thlc 1am vi€c nay, dugc goi 1a INTRANET. Chi trong nim 1995-1996, hang
trim nghin dich vu phdn mém INTRANET dugc phét trién. Nhi€u hiang mdy tinh va
phén mém nhu Microsoft, SUN, IBM, Oracle, Netscape,... da phat trién va kinh doanh
hang loat phan mém hé thGng va phdn mém cO ban d€ phat trién cic Ung dung
INTERNET / INTRANET.
1.1.2. GiGi thiéu mang mdy tinh.

Mang mdy tinh hay hé thGng mang (ti€ng Anh: Computer Network hay Network
System), 12 mOt tap hgp cic mdy tinh tu hoat dugc két nbi nhau thong qua cic phudng
tién truyén dan d€ nham cho phép chia s€ tai nguyén: mdy in, mdy fax, tép tin, dit
liéu....

1.1.3. Dinh nghia mang va mUc dich két nGi mang.

a. Dinh nghia mang mady tinh.

Mang mady tinh 13 tdp hOp cic mdy tinh dOc 1ap (autonomous) dugc ké€t noi vdi
nhau thong qua cdc duOng truy€n vat 1y va tuan theo cdc quy Udc truy€n thong nao dé
nham muc dich chia s€ tai nguyén gilta c4c mdy tinh, trong dé:

- Mdy tinh dOc 1ap 1a cdc mdy tinh c6 kha niing khdi dOng, van hanh hodc tat may
ma khong can c¢6 su di€u khi€n hay chi phOi béi 1 may tinh khéc.

- PuOng truyén vat 1y 1a cac moi truOng truyén tin hi€u vat Iy (c6 th€ 1a h(tu tuyén
hodc vo tuy€n)

- Céc quy Udc truy€n thong 1a co s& d€ cdc mdy tinh c6 th€ néi chuyén dugc véi
nhau va 1a mOt y€u t0 quan trong hang dau khi néi vé cong nghé mang mdy tinh.

Céc thanh phan clla mang mdy tinh bao gbm:

- Céc thi€t bi dau cudi (end system): La cdc thi€t bi c6 khd ning k€t ndi vao mang
mady tinh nhU may tinh, PDA,...

- Mdi trudng truy€n dan (media): La méi truOng ma céc thao tic truyén théng dugc
thuc hién qua dé. Moi truOng truy€n dan c6 th€ 1a cic loai diy dan (day cép), séng
dién tUr (k€t ndi khong day).

- Giao thUc truyén thong (protocol): La cdc quy tac, quy dinh céch trao d6i dit liu
gilra cdc thi€t bi trong mang mdy tinh.

b. Muc dich két ndi mang may tinh.

Vi€c ndi mdy tinh thanh mang tU 1au da tr& thanh mOt nhu cau khich quan vi :



- C6 rat nhiéu cong vi€c v€ ban chat 1a phan tdn hodc v€ thong tin, hodc vé xUr 1y
hodc cd hai doi hdi ¢ su két hgp truyén thong vi xU 1y hodc s& dung phuong tién
tU xa.

- Chia s@& céc tai nguyén trén mang cho nhi€u ngu0i st dung tai mOt thoi di€m (6
cUng, mdy in, 6 CD ROM...)

- Nhu cau lién lac, trao d6i thong tin nhd phuong tién mdy tinh.

- Céc Ung dung phdn mém doi hoi tai mOt thOi di€m can c6 nhi€u ngudi st
dung, truy cap vao cung mOt c0 sé d{r liéu.

1.2. Dac trung ky thudt cUa mang mdy tinh.

1.2.1. buong truyén.

L3 thanh t0 quan trong cUa mOt mang mdy tinh, 12 phuong tién ding d€ truyén cic
tin hiéu dién & gilta cdc mdy tinh. Céc tin hiéu di€u t& d6 chinh 1a cdc thong tin, d{t
liéu dugc bi€u thi dudi dang cic xung nhi phan (ON_OFF), moi tin hi€u truyén gilta
cdc may tinh v&i nhau déu thuQc séng dién t, tuy theo tan sO ma ta c6 th€ dung céc
dudng truy€n vat ly khic nhau.

DPac trung cO ban cla dudng truyén la gidi thong né bi€u thi khd ning truyén tai
tin hi€u cla duOng truyén.

Thong thuOng ngUQi ta hay phan loai duGng truy€n theo hai loai:

- Pudng truyén hitu tuyén (cdc mdy tinh dugc ndi voi nhau bang cdc diy cép
mang).

- PuOng truyén vd tuy€n: cic mdy tinh truyén tin hiu v&i nhau thong qua cic séng

vo tuy€n v3i céc thi€t bi di€u ché€/gidi di€u ché & cic dau muit.
1.2.2. Ky thudt chuyén mach.

L4 dac trung kY thudt chuyén tin hi€u gi(ta cdc nit trong mang, cdc nit mang cé
chUc nidng hudng thong tin t6i dich nao d6 trong mang, hién tai cé cic ky thuat
chuy€n mach nhu sau:

- KV thudt chuy€n mach kénh: Khi c6 hai thuc th€ can truyén thong v&i nhau thi
gi(ta ching sé€ thi€t 1ap mOt kénh cO dinh va duy tri k€t nGi d6 cho tdi khi hai bén ngat
lién l1ac. Céc d{r liéu chi truyén di theo con dudng cO dinh doé.

- Ky thuat chuyén mach thong bdo: thong bao 1a mOt don vi dif liéu cUa ngudi st
dung c6 khuon dang dugc quy dinh trudc. MOi thdong bdo ¢6 chla cic thong tin di€u
khié€n trong d6 chi o dich can truyén tdi cla thong bdo. Cin c vao thong tin di€u
khi€n nay ma moOi nit trung gian c6é th€ chuyén thong bdo tGi niit k&€ ti€p trén con
dudng dan i dich cla thong bao

- KV thudt chuyén mach géi: G didy mOi thdng bdo dugc chia ra thanh nhi€u géi
nh® hon dugc goi 1a cdc géi tin (packet) c¢6 khudn dang qui dinh trudc. MOi goi tin



ciing ch(a c4c thong tin di€u khién, trong d6 c6 dia chi ngudn (ngudi gUi) va dia chi
dich (ngudi nhan) cUa géi tin. Cdc géi tin cla cung mOt thong bdo c6 th€ dugc gdi di
qua mang tGi dich theo nhi€u con dudng khic nhau.

1.2.3. Kién triic mang.

Kién triic mang mdy tinh (network architecture) th€ hién cdch ndi cidc mdy tinh véi
nhau va tap hdp céic quy tac, quy UGc ma tat cd cic thuc th€ tham gia truyén thong
trén mang phai tuan theo d€ ddm bdo cho mang hoat ddng tOt.

Khi néi dén kién tric cUa mang ngudi ta mudn néi téi hai van dé 12 hinh trang
mang (Network topology) va giao thUic mang (Network protocol)

- Network Topology: Cach két nGi cdc mdy tinh v&i nhau v& mat hinh hoc ma ta goi
12 t0 pd cUa mang. Céc hinh trang mang cO ban d6 1a: hinh sao, hinh bus, hinh vong

- Network Protocol: Tdp hQp cic quy UGc truyén thong gilta cdc thuc thé€ truyén
thong ma ta goi 12 giao thUc (hay nghi thic) clla mang. Cdc giao thUc thuGng gdp nhat
la : TCP/IP, NETBIOS, IPX/SPX,...

1.2.4. Hé diéu hanh mang.
Hé di€u hanh mang 12 mOt phan mé&m hé thOng c6 céc chlic ning sau:
- Quan ly tai nguyén cla hé thOng, cic tai nguyén nay gOm:

+ Tai nguyén thong tin (v€ phuong dién 1uu tr{t) hay néi mOt ciach don gidn 1a
quadn ly t€p. Cdc cong viéc v€ luu trlr t€p, tim ki€m, xo4, copy, nhém, dat cdc thudc
tinh d€u thubc nhém cdng viéc nay.

+ Tai nguyén thi€t bi. Di€u phoi viéc st dung CPU, céc ngoai vi... d€ tdi Uu hod
viéc s dung

- Quan ly ngUdi dung va cdc cdng viéc trén hé thOng.

Hé di€u hanh ddm bdo giao ti€p gilta ngudi s& dung, chuong trinh Ung dung vGi
thi€t bi clla hé thOng.

- Cung cdp cdc tién ich cho viéc khai thac hé thOng thudn 10i (vi du FORMAT dia,
sao chép té€p va thu muc, in &n chung ...)

Cic hé diéu hanh mang thong dung nhat hi€n nay 1a cidc hé di€u hanh cUa
Microsoft, Unix, Linus, Novell,...

1.3. Phan loai mang mady tinh.

C6 nhiu cich phan loai mang khéic nhau tuy thuOc vao y€u t0 chinh dugc chon
dung d€ lam chi tiéu phan loai, thong thuGng ngUdi ta phan loai mang theo céc tiéu
chi nhu sau:

- Khodng céch dia ly cUa mang

- K thuét chuy€n mach ma mang dp dung



- Hé diéu hanh mang st dung...

- Kién tric mang.

Tuy nhién trong thuc t€ ngu0i ta thuOng chi phan loai theo hai tiéu chi du tién.

1.3.1. Phan loai theo khodng cdch dia ly.

Né€u 18y khodng cich dia 1y 1am y€u t6 phan loai mang thi ta c6 mang cuc bo,
mang d6 thi, mang dién rOng, mang toan cau.

- Mang cuc b6 (LAN - Local Area Network): 12 mang duQc cai dat trong pham vi
tuong d6i nhd hep nhu trong mOt toa nha, mOt xi nghiép...véi khodng cich 16n nhat
gilra cdc mdy tinh trén mang trong vong vai km tré 1ai.

- Mang d6 thi (MAN - Metropolitan Area Network): 12 mang duQc cai dat trong
pham vi mOt do6 thi, mOt trung tAm vin hod xa hdi, c6 ban kinh tdi da khodng 100 km
trd 1ai.

- Mang dién rOng (WAN - Wide Area Network): 12 mang c6 dién tich bao phU rOng
16n, pham vi cla mang c6 thé vuot bién gidi quic gia tham chi ca luc dia.

- Mang toan cau (GAN - Global Area Network): 12 mang c6 pham vi trdi rOng toan
cau.

1.3.2. Phan loai theo ky thudt chuyén mach.

Né€u 13y k¥ thudt chuyén mach lam yéu t0 chinh d€ phan loai s€ c6: mang
chuy&n mach kénh, mang chuy&n mach thong bdo va mang chuy€én mach géi.

- Mang chuyén mach kénh (circuit switched network): Khi c6 hai thuc th€ cén
truy€n thong vGi nhau thi gilta chiing sé& thi€t 1ap mOt kénh cO dinh va duy tri két nbi
d6 cho tGi khi hai bén ngat lién lac. Cac dit liéu chi truyén di theo con dudng cO dinh
d6. Nhugc di€m cla chuy€n mach kénh 12 tiéu tOn thdi gian d€ thi€t 1ap kénh truyén
cO dinh va hi€u sudt s dung mang khong cao.

- Mang chuy€n mach théng bdo (message switched network): Thong bdo 1a mOt don
vi d(t liéu cla ngudi si dung c6 khudn dang dugc quy dinh trudc. MOi thong bdo ¢
ch(a c4c thong tin di€u khi€n trong d6 chi 1d dich can truyén tdi cla thong bdo. Cin
cU vao thong tin di€u khi€n nay ma moOi nit trung gian c6 th€ chuyén théng béo tGi niit
k€ ti€p trén con dudng dan tGi dich cla thong bdo. Nhur vAy mOi niit cdn phai luu gilt
tam thOi d€ doc thong tin di€u khi€n trén thong bdo, n€u thdy thdng bdo khong gUi
cho minh thi ti€p tuc chuyén ti€p thong bdo di. Tuy vao di€u kién clla mang ma thong
bdo c6 thé dugc chuyén di theo nhi€u con dudng khic nhau.

U diém cla phuong phdp nay la:

+ Hiéu suat si dung duOng truy€n cao vi khong bi chi€ém dung dbc quyén ma
dugc phan chia gi(ra nhi€u thuc thé truyén thong.



+ MOi nit mang c6 th€ 1uu trlf thong tin tam thdi sau d6 m&i chuyén thong béo di,
do d6 c6 thé di€u chinh d€ 1am gidm tinh trang tac nghén trén mang.

+ C6 th€ diéu khi€n viéc truyén tin bang céch sap x€p dO uu tién cho cic thong
bdo.

+ C6 thé ting hi€u sudt si dung gidi thong clla mang bang cich gan dia chi quang
ba (broadcast addressing) d€ gUi thong bao dOng thdi tdi nhi€u dich.

Nhuoc di€m cla phuong phdp nay la: Khong han ché dugc kich thudc cla thong
bdo dan dén phi tOn luu gilt tam thOi cao va dnh hudng d€n thdi gian trd 10i yéu cau
cUa céc tram.

- Mang chuyén mach géi (packet switched network): o] day moi thong bao duQc
chia ra thanh nhi€u géi nh® hon dugc goi la cdc géi tin (packet) c6 khudn dang qui
dinh trudc. MOi géi tin cling ch(a cic thong tin di€u khién, trong d6 c6 dia chi ngudn
(ngu0i gUi) va dia chi dich (ngu0i nhan) cla goi tin.

Ciéc gé6i tin cUa cung mOt thong bdo c6 thé dugc gdi di qua mang tGi dich theo
nhi€u con dudng khic nhau.

Phuong phdp chuyén mach thong bio va chuyén mach géi 1a gan gidng nhau.
Pi€m khéc biét 1 cic géi tin dugc gidi han kich thudc t0i da sao cho cic nit mang
(cdc nit chuy€n mach) cé thé x( 1y toan bO géi tin trong bO nhG ma khong phai luu
gilt tam thdi trén dia. B&i vay nén mang chuy€n mach géi truyén d{f 1iéu hiéu qua
hon so v&i mang chuy&n mach thong béo.

Tich hop hai kY thudt chuy&n mach kénh va chuy€n mach géi vao trong mOt mang
thOng nhat dugc mang tich hgp sd ISDN (Integated Services Digital Network).

1.3.3. Phdn loai theo kién triic mang s’ dung.

Kién triic cUa mang bao gdm hai van dé: hinh trang mang (Network topology) va
giao thUc mang (Network protocol)

- Hinh trang mang: Cach k€&t ndi cdc mdy tinh v&i nhau vé€ mat hinh hoc ma ta goi
12 t0 pod cUa mang.

- Giao thUfc mang: Tap hop cic quy Udc truyén thong gilfa cdc thuc th€ truyén
thong ma ta goi 1a giao thUc (hay nghi thlrc) cla mang

Khi phén loai theo topo mang ngUdi ta thuGng cé phan loai thanh: mang hinh sao,
tron, tuy€n tinh.

Phén loai theo giao thUic ma mang sU dung ngudi ta phan loai thanh mang: TCP/IP,
mang NETBIOS...

Tuy nhién cdch phan loai trén khong phG bi€n v chi 4p dung cho cdc mang cuc bo.
1.3.4. Phan loai theo hé diéu hanh mang.



Né€u phan loai theo hé di€u hanh mang ngudi ta chia ra theo md hinh mang ngang
hang, mang khich/chU hodc phin loai theo tén hé di€u hanh ma mang s dung:
Windows NT, Unix, Novell...

1.4. Gi6i thiéu mang mdy tinh thong dung nhat.
1.4.1. Mang cuc bO.

MOt mang cuc bd (LAN - Local Area Network) 14 su k€t n0i mOt nhém mdy tinh va
cac thi€t bi k€t n6i mang dugc 1ap dat trén mOt pham vi dia 1y gidi han, thudng trong
mOt toa nha hodc mOt khu cong s& nao do.

Mang cuc b0 ¢6 céc dac tinh sau:
- TOc d0 truyén d{r liéu cao.
- Pham vi dia 1y giGi han.
- SG hitu clla mOt cO quan/tG chUc.
1.4.2. Mang dién rOng k€t ndi LAN TO LAN.

Mang dién rOng (WAN - Wide Area Network) bao gi0 ciing 13 sur két n0i cUa céc
mang LAN, mang di€n rOng c6 thé trdi trén pham vi mOt viing, quOc gia hodc cd mOt
luc dia tham chi trén pham vi toan cau.

- TOc d0 truyén d{t 1iéu khong cao.
- Pham vi dia 1y khong gidi han.

- ThuOng tri€n khai dua vao cic cong ty truy€n thong, buu dién va ding cic hé
thOng truy€n thdng nay d€ tao dung duOng truyén.

- MOt mang WAN c¢6 thé 1a sG h{tu cla mOt tdp doan/td chlic hodc 12 mang két
n0i cla nhi€u tap doan/td chuc.

Hinh 1.1. K&t n6i LAN to LAN
1.4.3. Lién mang Internet.

VGi su phéat trién nhanh chéng cla cong nghé la su ra dOi cla lién mang
INTERNET, d6 la:

- La mOt mang toan cau.



- La su k&t hgp cla vo sO cic hé thOng truy€n thong, may chU cung cap thong tin
va dich vu, cdc mdy tram khai thdc théng tin.
- Dua trén nhi€u nén tang truyén thong khac nhau, nhung déu trén nén giao thlc
TCP/TP.
- La s& htu chung cUa toan nhan loai.
- Cang ngy cang phat tri€n manh liét.
1.4.4. Mang Intranet.

Thuc su 12 mOt mang INTERNET thu nho vio trong mOt cO quan/cong ty/tG chlc
hay mOt bO/nganh,..., gidi han pham vi ngu0i sU dung, cé st dung cic cong nghé
ki€m sodt truy cap va bdo mat thong tin .

DPudgc phit tri€n ti cac mang LAN, WAN dung cong nghé INTERNET

1.5. Mang cuc bé va ki€n triic mang cuc bo.

1.5.1. Mang cuc b0.

Tén g0i “mang cuc b0’ dugc xem xét tU quy md cla mang. Tuy nhién, d6 khong
phdi 13 ddc tinh duy nhat clUa mang cUc bd nhung trén thuc t€, quy mo clla mang
quy€t dinh nhi€u ddc tinh va cong nghé cla mang. Sau day 13 mOt s6 dac diém cla
mang cuc bd:

- Mang cuc b0 c6 quy mé nh®, thuOng 1a ban kinh dudi vai km. Pdc di€m nay cho
phép khong can dung céc thi€t bi dan dudng véi ciac moi lién hé phiic tap.

- Mang cuc bO thudng 1a s& hitu clia mOt t6 chilrc. Pi€u nay dudng nhU c6 vé it
quan trong nhUng trén thuc t€ dé 1a di€u kha quan trong d€ viéc quan 1y mang cé
hiéu qua.

- Mang cuc bd c6 tdc dO cao va it 10i. Trén mang rdng tdc dO néi chung chi dat vai
Kbit/s. Con tOc d0 thong thudng trén mang cuc bd 1a 10, 100 Kb/s va t&i nay vdi
Gigabit Ethernet, tOc d0 trén mang cuc bd c6 thé dat 1Gb/s. Xac sudt 10i rat thap.

1.5.2. Kién triic mang cuc bO.

a. Mang hinh sao.

Mang hinh sao cé tat cd cic tram dugc két nOi v&i moOt thiét bi trung tam c6
nhiém vu nhan tin hi€u tU cdc tram va chuyén dén tram dich. Tuy theo yéu cau
truy€n thong trén mang ma thi€t bj trung tam cé th€ 1a bd chuy&n mach (switch), b0
chon dudng (router) hodc 12 bd phan kénh (hub). Vai trd cUa thié€t bi trung tdm nay 13
thuc hién viéc thi€t 1ap céc lién k€t di€m-di€m (point-to-point) gilta cic tram.

Uwu di€m: Thiét 14p mang don gidn, dé dang cdu hinh 1ai mang (thém, bdt cic
tram), dé dang ki€m sodt va khac phuc su c0, tan dung dugc tOi da tbc dO truyén
cUa duGng truyén vat ly.



Nhuoc diém: PO dai dudng truyén nOi mOt tram v&i thi€t bj trung tAm bi han ché
(trong vong 100m, v&i cong nghé hi€n nay).
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Hinh 1.2. K&t ndi hinh sao.
b. Mang trUc tuyén tinh. (Bus)

Trong mang truc tat cd cdc tram phan chia mOt duOng truyén chung (bus). Puong
truy€n chinh dugc gidi han hai dau bang hai ddu nbi ddc biét goi 1a terminator. MOi
tram dugc ndi vGi truc chinh qua mOt dau nbi ch{t T (T-connector) hodc mOt thiét bi
thu phat (transceiver).

Khi mOt tram truyén d{t 1i€u tin hi€u dugc quang b4 trén cd hai chi€u cla bus, tUc
]2 mOi tram con 1ai déu c6 thé thu dugc tin hiu dé truc ti€p. POi vdi cac bus mOt
chi€u thi tin hi€u chi di vé moOt phia, ldc d6 c4c terminator phdi dugc thiét k€ sao cho
cdc tin hi€u dé phai dugc doi l1ai trén bus d€ cho cdc tram trén mang déu cé thé€ thu
nhan dudc tin hi€u d6. Nhu vay véi topo mang truc df liéu dugc truyén theo céc lién
két di€m-da di€m (point-to-multipoint) hay quang b4 (broadcast).
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Hinh 1.3. K&t ndi truc tuyén tinh.
- U'u di€ém: Chi phi thap, dé thiét ké.

- Nhugc di€m: Tinh On dinh kém vi chi 1 niit mang hong 12 toan b0 mang bi ngling
hoat dOng.



c. Mang hinh vong.

A |

Hinh 1.4. K&t ndi vong.

Trén mang hinh vong tin hi€u dugc truyén di trén vong theo mOt chi€u duy nhat.
MOi tram cla mang dudc ndi v&i vong qua mOt b0 chuyén ti€p (repeater) c6 nhi€m
vU nhdn tin hiéu rOi chuyén ti€p dén tram ké ti€p trén vong.

Nhu vay tin hiéu dudc 1uu chuyén trén vong theo mOt chudi lién ti€p cdc lién két
di€m-di€m gilra cic repeater do d6 can c6 giao thic di€u khi€n viéc cap phét quyén
dugc truyén d{r li€u trén vong mang cho tram c6 nhu cau.

PE ting d0 tin cdy cUa mang ta c6 th€ 1ap dat thém cic vong du’ phong, néu vong
chinh c6 su ¢ thi vong phu sé dugc st dung.

Mang hinh vong ¢6 Uu nhugc di€m tuong tU mang hinh sao, tuy nhién mang hinh
vong doi héi giao thUc truy nhap mang phUc tap hon mang hinh sao.

d. Két n6i hOn hop.

La su phOi hop céc ki€u k&t nOi khac nhau, vi du hinh ciy Ia cdu tric phan tang
cUa ki€u hinh sao hay cic HUB c6 th€ dugc n0i v&i nhau theo ki€u bus con tU cac
HUB n6i v&i cdc mdy theo hinh sao.
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Hinh 1.5. K&t n6i hGn hop
1.6. Chu@n héa mang mady tinh va mo hinh OSI.

1.6.1. Cdc van dé chudn héa mang mdy tinh.

Khi thi€t k€, cic nha thi€t k€ tu do 1ua chon kién tric mang cho riéng minh. T
d6 dan tdi tinh trang khong tuong thich gilta cdc mang mdy tinh v&i nhau. Nhu cau
trao d6i thong tin cang 16n thic ddy viéc xay dung khung chudn vé ki€n tric mang
d€ 1am cin cU cho c4c nha thi€t k&€ va ché tao thi€t bi mang .

Chinh vi 1y do d6, t6 chlc tiéu chudn hod quic t€ ISO (Internatinal Organnization
for Standarzation) da xay dung md hinh tham chi€u cho vi€c két nGi cic hé thOng md
OSI (reference model for Open Systems Interconnection).

M0 hinh nay 12 c0 s& cho viéc két n0i cdc hé thng m& phuc vu cho cic Ung dung
phan tan.

C6 hai loai chudn cho mang d6 1a:

- Céc chudn chinh thlc (de jure) do cdc tO chlc chudn qulc gia va quOc t€ ban
hanh.

- Céc chudn tuc tién (de facto) do cic hing sdn xudt, cdc tO chlc ngudi st dung
x4y dung va dugc ding rOng rii trong thuc té

1.6.2. M6 hinh tham chiéu OSI 7 10p.
Mo hinh tham chi€u OSI 7 18p c¢6 th€ md ta bang hinh vé:



System #1 Hé théng #2

All 7
People 6
Seem 5
To 4
Need 3
Data 2
Processing 1

Hinh 1.6. M hinh tham chi€u OSI 7 18p

a. LOp vatly

L&p nay bdo ddm céc cong viéc sau:

- Lap, cat két nbi gilta.

- Truy€n tin dang bit qua kénh vat ly.

- C6 th€ c6 nhi€u kénh.

b. Lép lién két d{r liéu.

L&p nay ddm bdo viéc bi€n d0i cic tin dang bit nhdn dugc tU 16p dudi (vat 1y)
sang khung sO 1i€u, thong bdo cho hé phat, két qud thu dugc sao cho céc thong tin
truy€n 1én cho mUc 3 khong c6 10i. C4c thong tin truyén & mUc 1 c¢6 th€ 1am hdng céc
thong tin khung sO li€u (frame error). Phan mém mUc hai s& thong bdo cho mUc mOt
truy€n 1ai c4c thong tin bi mat/16i. POng b cic hé c6 toc dd x( 1y tinh khac nhau,
mOt trong nhitng phudng phdp hay st dung 1a ding b0 dém trung gian d€ luu gilr sO
li€u nhan dugc. D6 16n clia bO dém nay phu thuQc vao tuong quan xU ly cUa céc hé
thu va phat. Trong truOng hgp duGng truyén song cong toan phan, 18p datalink phai
ddm bdo vi€c quan 1y céc thong tin sO 1i€u va cdc thong tin trang thdi.

c. LGp mang

Nhiém vu cla 16p mang 1a ddm bdo chuyén chinh xic sO li€u gilta cac thi€t bi
culi trong mang. PE lam dugc viéc dé, phdi cé chi€n Iugc danh dia chi thOng nhat
trong toan mang. MOi thi€t bi cudi va thi€t bi mang c6 mot dia chi mang x4c dinh. SO
liéu can trao d6i gilta cac thi€t bi cudi dugc t0 chlc thanh cdc g6i (packet) c6 dO dai



thay d6i va dugc gan day du dia chi nguOn (source address) va dia chi dich (destination
address).

LGp mang ddm bdo viéc tim dudng tOi Uu cho cic g6i dir liéu bang cic giao thic
chon dudng dua trén céc thi€t bi chon duOng (router). Ngoai ra, 18p mang cé chlc
ning di€u khi€n luu 1uong sO li€u trong mang d€ tranh xay ra tac nghén bang cich
chon céc chi€n lugc tim dudng khidc nhau d€ quyét dinh viéc chuyén ti€p cic géi sO
liéu.

d. L8p chuyén van.

L&p nay thuc hién cdc chUc ning nhan thong tin tU 18p phién (session) chia thanh
cdc g6i nhO hon va truyén xubng 16p dudi, hodc nhan thong tin tU 18p dudi chuyén
1én phuc hoi theo cich chia clla hé phat (Fragmentation and Reassembly). Nhi€m vu
quan trong nhat cUa 18p van chuyén 1a ddm bdo chuyén sO li€u chinh xdc gilta hai
thuc th€ thudc 18p phién (end-to-end control). PE 1am dudgc viéc d6, ngoai chlic ning
ki€m tra sO tudn tU phat, thu, ki€m tra va phat hi€n, x 1y 16i.L8p van chuyén con c6
chlc ning di€u khién luu lugng sO liéu d€ ddng bd gilra th€ thu va phét , tranh tac
nghén s0 li€u khi chuyén qua 18p mang. Ngoai ra, nhi€u thuc th€ 1&p phién c6 thé
trao d0i sO li€u trén cing mOt k€t ndi 18p mang (multiplexing).

e. L&p phién.

Lién két gi(ra hai thuc th€ c6 nhu cau trao dGi sO li€u, vi du ngudi dung va mOt
mdy tinh & xa, dugc goi 12 mOt phién 1am viéc. Nhi€m vu cUa 16p phién 13 quan ly
viéc trao dGi sO liéu, vi du: thi€t 1ap giao dién gilta ngudi ding va may, xic dinh
thong sO di€u khién trao dGi sO liéu (tbc db truyén, sO bit trong mOt byte, c6 ki€m tra
10i parity hay khong, v.v.), x4c dinh loai giao thUic md phOng thi€t bi culi (terminal
emulation), v.v.

ChUc ning quan trong nhat cUa 18p phién 12 ddm bdo déng bd s6 li€u bang cich
thuc hién cic diém kiém tra.

Tai cic diém ki€m tra ndy, toan bd trang théi va sO li€u cla phién lam viéc duoc
1uu tr(f trong bd nh& dém. Khi c6 su cO, c6 th€ khdi tao 1ai phién lam viéc tU di€m
ki€m tra cu0i cing (khdng phdi khdi tao 1ai tir dau).

f. LGp th€ hién.

Nhi€m vu cUa 18p thé hién Ia thich Ung céc cdu tric d{ li€u khac nhau cla ngUdi
dung v&i cau tric dit li€u thOng nhat s& dung trong mang. SO li€u clia ngudi ding cé
th€ dugc nén vi mi hod & 18p thé€ hién, trudc khi chuyén xubng 18p phién. Ngoai ra,
18p thé€ hién con cha céc thu vién cic yéu cau cla ngudi dung, thu vién tién ich, vi
du thay d6i dang th€ hién cla cic t€p, nén tép...

g. LGp Ung dung.



L3p Ung dung cung cap cic phuong tién d€ ngudi sU dung c6 thé truy nhdp dugc
vao moi trudng OSI, dOng thOi cung cdp cic dich vU thong tin phan tdn. L&p mang cho
phép ngU0i duing khai thac cdc tai nguyén trong mang tUong tU nhu tai nguyén tai cho.

1.7. Cdc chu@n két néi thong dung.

- Céc chudn chinh thlc (de jure) do cdc tO chlc chudn qulc gia va quOc t€ ban
hanh.

- C4c chudn tuc tién (de facto) do céc hing sodn xudt, céc t& chlc ngudi st dung
x4y dung va dugc ding rOng rii trong thuc té

1.7.1. Cdc chuén IEEE 802.x

IEEE 1a t6 chlc di tién phong trong linh vUc chudn hod mang cuc b0 véi dé 4n
IEEE 802 vGi k€t qua 12 moOt loat cdc chudn thudc ho IEEE 802.x ra doi.

IEEE 802.: 1a chudn ddc ta ki€n tric mang, két n6i gilta cdc mang va vi€c quan trj
mang doi v&i mang cuc bo.

IEEE 802.2: 12 chudn ddc ta tang dich vu giao th(c clla mang cuc bo.

IEEE 802.3: 1a chudn ddc td mOt mang cuc bO dua trén mang Ethernet nGi ti€ng
cUa Digital, Intel va Xerox hgp tdc xay dung tU nim 1980.

Tang vat 1y cla IEEE 802.3 c6 th€ dung cic phuong 4n sau d€ xay dung:

- 10BASES : tOc d0 10Mb/s, ding cdp xodn d6i khong boc kim UTP (Unshield
Twisted Pair), v&i pham vi tin hiéu 1én tGi 500m, topo mang hinh sao.

- 10BASE2 : tdc d0 10Mb/s, dung cip dOng truc thin-cable v&i trd khang
500hm, pham vi tin hi€u 200m,topo mang dang bus.

- 10BASES : tbc d0 10Mb/s, dung cdp dOng truc thick-cable (duOng kinh
10mm) v@i trd khang 50 Ohm, pham vi tin hi€u 500m, topo mang dang bus.

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

IEEE 802.4: 1a chudn ddc td mang cuc b0 vGi topo mang dang bus ding thé bai dé
diéu viéc truy nhap duOng truyén.

IEEE 802.5: 1a chudn dac ta mang cUc b0 v6i topo mang dang vong (ring) dung
thé bai d€ di€u vi€c truy nhap dudng truyén.

IEEE 802.6: 13 chudn ddc td mang tOc dd cao két ndi v&i nhi€u mang cuc bd
thubc cic khu vuc khic nhau cla mOt d6 thi (con dugc goi la mang MAN -
Metropolitan Area Network)

IEEE 802.9: 1a chudn ddc td mang tich hop dit liu va ti€ng néi bao gdm 1 kénh di
b0 10 Mb/s cuing vGi 96 kénh 64Kb/s. Chudn nay dudc thi€t k€ cho méi trudng cé
luong 1uu thdng 16n va cap bach.



IEEE 802.10: 1a chudn ddc td v€ an toan thong tin trong cdc mang cuUc bd c6 kha
nang lién tac .

IEEE 802.11: 1a chudn ddc td mang cuc bd khong diy (Wireless LAN) hién dang
dudgc ti€p tuc phat tri€n.

IEEE 802.12: 12 chudn ddc td mang cuc b0 dua trén cong nghé dugc dé xuat bai
AT&T, IBM va HP goi 1a 100 VG - AnyLAN. Mang nay c¢6 topo mang hinh sao va mot
phuong phép truy nhdp dulng truyén c6 di€u khi€n tranh chdp. Khi c6 nhu cau
truy€n d{t 1iéu, mOt tram s€ gUi yéu cdu dén hub va tram chi c¢6 truyén d{f li€u khi
hub cho phép.

1.7.2. Chudn két ndi 8802.x

Cu0i nhitng nim 80, tG chlc ISO da ti€p nhdn ho chudn IEEE 802.x va ban hanh
thanh chudn quoc t€ dudi ma hiéu tuong Ung 1a ISO 8802.x.

2. Céc thi€t bi két ni thong dung va cic chudn két ndi vat Iy

2.1. Céc thiét bi mang théng dung

2.1.1. Cdc loai cdp truyén.
a. Cdp déi day xoan (Twisted pair cable)

- Loai ¢6 boc kim loai dé ting cuOng chOng nhiéu g0i la STP (Shield Twisted
Pair). Loai nay trong v® boc kim c6 thé c6 nhi€u doi day. V& 1y thuyét thi tdc do
truyén c6 thé€ dat 500Mb/s nhung thuc t€ thdp hon rat nhi€u (chi dat 155Mbps v4i
cap dai 100m)

- Loai khong boc kim goi 12 UTP (UnShield Twisted Pair), chat lugng kém hon STP
nhUng rat ré.

- Cédp loai 5 (UTP cat Se) c6 thé truyén v&i toc dd 100Mb/s rat hay dung trong céic
mang cuc bd vi vlra ré vira tién s dung. Cdp niy c 4 d6i ddy xoan nam trong ciing
mOt vO boc.

Hinh 1.7. Cdp db6i diy xoan



b. Cdp dOng truc (Coaxial cable) bing tan c0 sO
La cdp ma hai day cUa né c6 16i 10ng nhau, 16i ngoai 13 1udi kim loai. Kha niing
chOng nhiéu rat tOt nén c6 th€ sir dung v&i chi€u dai tlr vai trim met d€n vai km.

Center Conductor

Dielectric,

Aluminum Foil

First Pass Braid

Aluminum Foil

Second Pass Braid

Jacket

Hinh 1.8. C4p dOng truc.
c. Cdp quang

Diéry treo cap bing thiép bén
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Hinh 1.9. C4p quang

Diing d€ truy€n cic xung 4nh sing trong 1ong mOt sQi thuy tinh phdn xa toan phan.
Moi truGng cép quang rat ly tudng vi:

- Xung 4nh sang c6 th€ di hang trim km ma khong gidm cuOng d0 sang.

- Gidi thong rat cao vi tan sO 4nh sang dung d6i vGi cdp quang c& khodng 1014 —
1016

- An toan va bi mat
- Khong bi nhiéu dién ttr
Cap quang chi c6 hai nhugc di€m 1a khé nbi diy va gid thanh cao.
2.1.2. Card giao tiép mang

Card giao ti€p mang hay Network Interface Card (viét tat 1a NIC) 1a mOt card dugc
cam trUc ti€p vao mdy tinh. Trén d6 c¢6 cac mach dién gitp cho viéc ti€p nhan
(receiver) hodc/va phat (transmitter) tin hi€u 1én mang

Hinh 1.10. Card giao ti€p mang

NgU0i ta thuOng dung tU tranceiver d€ chi thi€t bi (mach) c6 cd hai chlc ning thu
va phat. Transceiver c6 nhi€u loai vi phdi thich hgp d6i v&i cd méi truOng truyén va
do d6 cd dau nGi. Vi du vGi cdp gdy card mang can c6 dulng giao ti€p theo ki€u
BNC, v6i cap UTP can c6 dau ndi theo ki€u gidc dién thoai K5, cép day ding dudng
n0i ki€u AUT , v&i cdp quang phdi c6 nhiing transceiver cho phép chuyén tin hi€u dién
thanh cdc xung 4nh sdng va ngugc lai.

DE dé ghép ndi, nhi€u card c6 thé c6 nhi€u dau nbi vi du BNC cho cdp gay, K45
cho UTP hay AUI cho cép béo. Trong mdy tinh thuOng d€ san cic khe cam d€ bd sung
cdc thi€t bi ngoai vi hay cam cic thi€t bi ghép noi.

2.1.3. Cdc b0 chuy€n tiép.

a. Repeater



Tin hi€u truyén trén cdc khodng cich 18n cé th€ bi suy gidm. Nhiém vu cla cic
repeater 13 hOi phuc tin hi€u d€ c6 th€ truyén ti€p cho céc tram khic. MOt sO repeater
don gidn chi 12 khuy€ch dai tin hi€u. Trong trudng hop d6 cd tin hi€u bi méo ciing sé&
bi khuy€ch dai. MOt sO repeater c6 th€ chinh ca tin hi€u.

., > e

Repeater [ r—
2™ il Point
made

Hinh 1.11. BO chuyén ti€p (Repeater)
b. Bridge

Bridge 12 thi€t bi mang thuOc 16p 2 clla md hinh OSI (Data Link Layer). Bridge
dudgc st dung d€ ghép nbi 2 mang d€ tao thanh mOt mang 16n duy nhat. Bridge dugc
st dung phO bi€n d€ 1am cau ndi gilta hai mang Ethernet. Bridge quan sét cic géi tin
(packet) trén mQi mang. Khi thdy mot géi tin t& mOt mdy tinh thuOc mang nay chuyén
tdi mOt mdy tinh trén mang khéc, Bridge s€ sao chép va gUi géi tin nay tGi mang dich.
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Hinh 1.12. Bridge

Uu di€m cla Bridge 12 hoat dOng trong sult, cdc mdy tinh thuOc cdc mang khéc
nhau van c6 th€ gl cic thong tin vGi nhau don gidn ma khong can biét c6 sy "can
thi€p" cUa Bridge. MOt Bridge c6 thé xU Iy dugc nhi€u luu théng trén mang nhu
Novell, Banyan... cing nhu 12 dia chi IP cing m6t lic. Nhuge di€m cUa Bridge 1a chi
k€t ndi nhitng mang cling loai va st dung Bridge cho nhitng mang hoat ddng nhanh
s& khé khin néu chiing khéng nam gan nhau vé€ mat vat ly.

2.1.4. Cdc b0 tap trung (Concentrator hay HUB)

HUB 1a m0t loai thiét bi ¢6 nhiéu dau dé cam céic dau cap mang. HUB c¢6 thé€ c6
nhi€u loai 6 cam khac nhau phit hgp véi ki€u gidc mang RJ45, AUI hay BCN. Nhu
vay nguoi ta s dung HUB d€ ndi day theo ki€u hinh sao. Uu di€m cUa ki€u ndi
nay 12 ting d6 dOc 1ap cla cidc mdy. Néu day ndi t6i mOt mdy nao d6 ti€p xic khong
tOt ciing khdng dnh hudng dén may khic.



Hinh 1.13. Hub

Pac tinh chU y€u cla HUB la hé thOng chuyén mach trung tAm trong mang c6
ki€n tric hinh sao v@i vi€c chuyén mach dugc thuc hién theo hai cich: store-and-
forward hodc on-the-fly. Tuy nhién hé thOng chuy&n mach trung tim lam ndy sinh van
dé khi 10i xdy ra & chinh trung tim, vi vy hudng phit tri€n trong suOt nhi€u nim qua
12 kh(r 10i d€ lam ting d tin cdy clia HUB.

C6 loai HUB thu dOng (passive HUB) 1a HUB chi ddm bdo chlc ning két n6i hoan
toan khong x(r 1y 1ai tin hiéu. Khi dé khong th€ dung HUB d€ ting khodng cich gilra
hai mdy trén mang.

- HUB chU dbng (active HUB) 1a HUB c6 chlc ning khuy€ch dai tin hiéu dé
chOng suy hao. VGi HUB nay c6 thé€ ting khodng céch truyén gilta cic mdy.

- HUB thong minh (intelligent HUB) 1a HUB chU dOng nhung c6 khd niing tao ra
cc g6i tin mang tin tlc v& hoat dOng cla minh va gUi 1én mang d€ ngudi quan tri
mang c6 th€ thuc hién quan tri tu dOng

2.1.5. Switch (hay con gO0i la switching HUB)
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Hinh 1.13. LAN Switch n0i hai Segment mang

L3 cdc b0 chuy&n mach thuc su. Khac véi HUB thong thuOng, thay vi chuyén moOt
tin hiéu dén tU mot cOng cho tat ca cic cOng, né chi chuyén tin hi€u dén cOng cé
tram dich. Do vay Switch 12 mOt thi€t bi quan trong trong cdcmang cuc b0 16n dung
d€ phan doan mang. NhO ¢6 switch ma  dung d6 trén mang gidm han. Ngiy nay
switch 12 cdc thi€t bi mang quan trong cho phép tuy bi€n trén mang chang han 1ap
mang do.

Switch thuc chat 12 mot loai bridge, v€ tinh ning kY thudt, né 12 loai bridge c6 d0
tré nhO nhat. Khéc v4i bridge 12 phdi doi d€n hét frame rOi mdi truyén, switch s& chd
cho dén khi nhén dudc dia chi dich cUa frame gUi t&i va 1ap tUc dugc truyén di ngay.
Di€u nay c6 nghia 1a frame s& dugc gUi tdi LAN can gUi trudc khi né dugc switch
nhan xong hoan toan.

2.1.6. Modem
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Hinh 1.14. Modem

La tén vi€t tat tlr hai tU di€u ché (MOdulation) va gidi di€u ché (DEModulation)
1a thi€t bi cho phép di€u ché d€ bi€n d6i tin hi€u sO sang tin hi€u tuong tu' d€ c6 thé
gUi theo duGng thoai va khi nhdn tin hi€u tUr duOng thoai c6 th€ bi€n ddi ngudc lai
thanh tin hi€u s6. Tuy nhién c6 thé s dung né theo ki€u két ndi tU xa theo dudng
dién thoai.

2.1.7. Multiplexor - Demultiplexor
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Hinh 1.15. Multiplexor - Demultiplexor
BO dOn kénh c6 chlc ning t0 hgp nhi€u tin hiéu d€ cung gUi trén mOt dudng
truy€n. PUong nhién tai nGi nhan can phai tich kénh.
2.1.8. Router
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Hinh 1.16. Router

Router 12 thi€t bi mang 1&p 3 clla md hinh OSI (Network Layer). Router k€t n0i hai
hay nhi€u mang IP vGi nhau. Cdc mdy tinh trén mang phdi "nhan thlc" dugc su tham
gia cla mOt router, nhung d6i v&i cdc mang IP thi mOt trong nhitng quy tac cla IP 1a
mOi mdy tinh k&t nGi mang déu cé thé giao ti€p dugc vai router.

Uu di€m cla Router: V& mat vat 1y, Router c6 thé k&t ndi v&i cic loai mang khéc
lai v&i nhau, tU nhitg Ethernet cuc b0 tdc d0 cao cho dén duGng diy dién thoai
duOng dai c6 tbc d6 cham.

Nhugc di€m cUa Router: Router chdm hon Bridge vi chiing doi hdi nhi€u tinh toin
hon d€ tim ra cich dan dudng cho cic géi tin, ddc bi€t khi cidc mang két nGi vGi nhau
khong cung tbc d6. MOt mang hoat dOng nhanh cé th€ phdt cdc géi tin nhanh hon
nhi€u so v&i mOt mang chdm va c6 th€ giy ra su ngh€n mang. Do d6, Router c6 thé
yéu cau mdy tinh gUi cdc g6i tin d&n cham hon. MOt van dé khdc 1a cic Router c6 ddc
di€m chuyén biét theo giao thlc - tlc 13, cich mOt may tinh k€t nOi mang giao ti€p
v3i mOt router IP thi s& khac biét v&i cich né giao ti€p v&i mOt router Novell hay
DECnet. Hién nay van dé nay dugc gidi quyét bsi mOt mang bi€t dudng dan cla
moi loai mang dugc bi€t dén. Tat cd c4c router thuong mai déu c6 thé x( 1y nhi€u
loai giao thic, thuOng vdi chi phi phu thém cho moi giao thic.

2.1.9. Gateway
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Hinh 1.17. Gateway

Gateway cho phép nGi ghép hai loai giao thUc v&i nhau. Vi du: mang cla ban sU
dung giao thUc IP va mang cUa ai d6 st dung giao thUc IPX, Novell, DECnet, SNA...
hodc mOt giao thUic nao d6 thi Gateway s€ chuy€n ddi tU loai giao thUic nay sang loai
khéc.

Qua Gateway, cdc mdy tinh trong cic mang sU dung cdc giao thUc khac nhau cé thé
dé dang "néi chuyén" dudc véi nhau. Gateway khong chi phan biét cic giao thlic ma
con con c6 thé phan biét Ung dung nhu cich ban chuyén thu dién t0 tUr mang nay
sang mang khac, chuyén d6i moét phién lam viéc tlr xa...

2.2. M6t 56 kiéu két n6i mang thong dung va cdc chudn.
2.2.1. Cdc thanh phén cla mang cUc b0
Thong thuOng trén mOt mang cUc bd gdm cé:
- Cdc may chU cung cap dich vu (server)
- C4c mdy tram cho ngudi lam viéc (workstation)
- Puong truyén (cp noi)
- Card giao ti€p gilta mdy tinh va dudng truyén (network interface card)

- Céc thi€t bi n0i (connection device)
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Hinh 1.18. C&u hinh clla mOt mang cuc bd

T8y Connection device
(transceiver)

Qonﬁéstion
device
{HUB)

Hai y€u td dugc quan tim hang dau khi k&t n6i mang cuc b0 1a tOc d6 trong mang
va ban kinh mang. Tén cdc ki€u mang dung theo giao thlfc CSMA/CD ciing th€ hién
di€u nay. Sau dy 12 mOt sO ki€u két nOi kha thong dung va mot sO thong sO kY thuat:

Chudn IEEE 802.3
Ki€u 10BASES 10BASE2 10BASE-T
Loai cép Cép dOng truc Cap dOng truc Cap UTP
T6c dd 10Mb/s
D0 dai cdp tdi da 500 m/segment 185 m/segment 100 m k€ tir HUB
S6 cic thuc th€ truyén| 100 host/segment 30 host / segment S6 cOng cla

thong

HUB

2.2.2. Kiéu 10BASES:
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Hinh 1.19. K&t ndi theo chuén 10BASES5

La chudn CSMA/CD c6 tdc d0 10Mb va ban kinh 500 m. Ki€u nay ding cdp dOng
truc loai thick ethernet (cap dﬁng truc béo) vGi tranceiver. C6 thé két ndi vao mang
khodng 100 mdy.

DPdc diém cla chudn 10BASE-5:

T6c d0 t6i da 10Mbps

Chiéu dai t0i da cUa doan cdp cUa mOt | 500 m
phan doan (segment)

S6 tram tOi da trén moi doan >=2,5 m (b0i sO cla 2,5 m (gidm thi€u
hién tuQng giao thoa do séng dUng trén
cac doan))




Khodng céch gilta cic tram

50 m

Khodng cich t0i da gilta mdy tram va
dulng truc chung

SO doan két ndi tbi da

2 (=>t0i da c6 3 phan doan)

TOng chiu dai tdi da doan két nbi (c6
th€ 12 mOt doan k€&t ndi khi cé hai phan
doan, hodc hai doan két ndi khi c6 ba
phan doan)

1000 m

TGng s6 tram + cdc bd 1ap Repeater

Khong qua 1024

Chiéu dai tdi da

3*500+1000=2500m

2.2.3. Kiéu 10BASE-T

L3 ki€u n6i dung HUB c¢6 cic 0 nOi ki€u K45 cho cdc cdp UTP. Ta c6 th€ m& rOng
mang bang cich ting sO HUB, nhung ciing khong dugc ting qui nhi€u tang vi hoat
ddng cla mang s& kém hiéu qua néu d0 tré qua 16n.

Hi€n nay mo hinh phién bdn 100BASE-T dudgc st dung rat nhiéu trong hau hét
cic hé thOng mang cuc b0, toc d0 dat tdi 100Mbps, vOi card mang, cab mang, hub

déu phai tuan theo chudn 100BASE-T.

TOc d0 tOi da

100Mbps

Chiéu dai t0i da cUa doan cép n0i gilra
mdy tinh va b0 tap trung HUB

100m
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Hinh 1.20. NOi mang theo ki€u 10BASE-T v&i cdp UTP va HUB



Chuong 2: Giao thirc TCP/IP

Chuong hai cung cap cic ki€n thUc lién quan dén TCP/IP va dia chi IP. Giao thUc
TCP/IP tr3 thanh giao thfc mang phO bi€n nhat nhG sU phat tri€n khong nglng cla
mang Internet. Cdc mang mdy tinh cUa cic cO quan, tO chlc, cong ty hau hét déu su
dung TCP/IP lam giao th(ic mang nhd tinh d& md rOng va qui hoach cla né. POng
thoi, do su phat tri€n cla mang Internet nén nhu cau két noi ra Internet va st dung
TCP/IP da trd nén thiét yéu cho moi doi tugng.

Chuong nay doi hdi cic hoc vién phdi quen thube vdi céc ki€n thlc co ban vé hé
nhi phan, cic khdi ni€m bit, byte, chuy€n dGi nhi phan, thdp phan. Cic c4ch bi€u dién
cau tric goéi tin theo dang truOng bit, byte cling yéu cau hoc vién phdi c6 dugc hi€u
biét co sG v€ kY thudt thong tin truyén thong.

1. TOng quan vé giao thitc IP va dia chi IP
1.1. Ho giao thirc TCP/IP

Su ra d0i clla ho giao thlic TCP/IP gan lién vGi sU ra d0i cUa Internet ma ti€n than
1a mang ARPAnet (Advanced Research Projects Agency) do BO Qudc phong MY tao
ra. Pay 12 b0 giao thUic dugc dung rOng rai nhat vi tinh m3 cUa né. Pi€u dé cé nghia 1a
bat c(r mdy nao dung bd giao thlic TCP/IP d€u cé thé ndi dugc vio Internet. Hai giao
thUc dugc dung chl yéu & day IATCP (Transmission Control Protocol) va IP (Internet
Protocol). Chiing dd nhanh chéng dugc dén nhén va phit tri€n bdi nhi€u nha nghién
cUu va céc hang cong nghlep may tinh v3i muc dich xay dung va phat tri€n mOt mang
truy€n thong md& rOng khap thé gidi ma ngay nay ching ta goi 1a Internet. Pham vi
phuc vu cUa Internet khong con danh cho quan su' nhu' ARPAnet n{ta ma né di md&
rOng linh vuc cho moi loai dOi tuong st dung, trong dé ty 1€ quan trong nhat van
thuc vé gidi nghién cltu khoa hoc va gido duc.

Khéi ni€ém glao thUc (protocol) 1a mOt khdi ni€ém cO ban cla mang thong tin may
tinh. C6 th€ hi€u moOt cach khéi quét rang d6 chinh 12 tap hgp tat cd cédc qui tac can
thiét (c4c thU tuc, cdc khuon dang d{F li€u, c4c cO ché phu trg...) cho phép céc thao tic
trao doi thong tin trén mang dugc thuc hién mot cich chinh xdc va an toan. Cé rat
nhi€u ho giao thlc dang dugc thuc hi€n trén mang thdng tin mdy tinh hién nay nhu
IEEE 802.X dung trong mang cuc bd, CCITT X25 dung cho mang dién rOng va dac
biét 1a ho giao thic chudn cla ISO (t0 chlc tidu chudn héa qudc t€) dua trén mo hinh
tham chi€u bdy tang cho viéc n6i két cic hé thOGng md. Gan day, do su' xAm nhap cla
Internet vao Viét nam, chiing ta dugc 1am quen v3i ho giao thUc mdi 12 TCP/IP mac du
chiing da xudt hi€n tU hon 20 nim trudc day.



TCP/IP (Transmission Control Protocol/ Internet Protocol) TCP/IP 1a mOt hQ giao
th(c cung 1am viéc v&i nhau d€ cung cdp phuong ti€n truy€n thong lién mang duoc
hinh thanh tU nh{rng nidm 70.

Pén nim 1981, TCP/IP phién ban 4 m&i hoan tat va dugc phd bién rOng rii cho
toan b0 nhitng may tinh st dung hé di€u hanh UNIX. Sau nay Microsoft ciing di dua
TCP/IP trG thanh mOt trong nhiing giao thlc cin badn cla hé di€u hanh Windows 9x
ma hién nay dang s dung.

Pén nim 1994, mOt ban thdo cUa phién ban IPv6 dugc hinh thanh vdi su cOng tic
cUa nhi€u nha khoa hoc thubc céc t6 chlc Internet trén thé gidi d€ cdi ti€n nhiing han
ché cla IPv4.

Khéic v&i md hinh ISO/OSI tang lién mang s& dung giao thlc két ndi mang
"khong lién k&t" (connectionless) IP, tao thanh hat nhan hoat dOng cUa Internet. Cling
v@i cdc thudt todn dinh tuyén RIP, OSPF, BGP, tang lién mang IP cho phép két n0i
mOt cich mém déo va linh hoat cic loai mang "vat 1y" khic nhau nhu: Ethernet,
Token Ring , X.25...

Giao thUc trao d6i dI li€u "c6 lién két" (connection - oriented) TCP dugc s dung
& tang van chuyén d€ ddm bdo tinh chinh xdc va tin cdy vi€c trao d6i d{ liéu dua
trén ki€n tric k€t nOi "khong lién ké€t" & tang lién mang IP.

Céc giao thlrc h0 trg Ung dung phd bi€n nhu truy nhdp t xa (telnet),chuyén t&p
(FTP), dich vu World Wide Web (HTTP), thu dién t& (SMTP), dich vU tén mién
(DNS) ngay cang dugc cai dat phd bi€n nhu nhitng bd phan cdu thanh cla cic hé
diéu hanh thdng dung nhu UNIX (va cdc hé di€u hanh chuyén dung cting ho cla céc
nha cung cdp thiét bi tinh todn nhu AIX cUa IBM, SINIX cUa Siemens, Digital UNIX
cUa DEC), Windows9x/NT, Novell Netware,...
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Hinh 2.1. M6 hinh OSI va m6 hinh ki€n tric cla TCP/IP

Nhu vay, TCP tuong Ung vdi 18p 4 cOng thém modt s6 chlc ning cla 18p 5
trong ho giao thUc chudn ISO/OSI. Con IP tudng Ung vGi 10p 3 clla md hinh OSI.

Trong cau triic bOn 18p clia TCP/IP, khi d{t liéu truyén tU 18p Ung dung cho dén
18p vat 1y, mOi 1&p déu cOng thém vao phan di€u khi€n clla minh d€ ddm bdo cho
viéc truyén d{ liéu dugc chinh xdc. MOi thong tin di€u khi€n nay dugc goi 1a mOt
header va dugc dat @ trudc phan d liéu dugc truyén. MOi 16p xem tat cd céc
thong tin ma né nhan dugc tur 16p trén 1a d{F li€u, va dat phan thong tin di€u khi€n
header cUa n6 vao trudc phan thong tin nay. Viéc cOng thém vio cic header & mOi
18p trong qud trinh truy€n tin dugc goi 1a encapsulation. Qué trinh nhan d{r liéu
dién ra theo chi€u ngudc 1ai: mOi 18p s€ tich ra phan header trudc khi truyén dr
1i€u 1én 18p trén.

MO0i 18p c6 mOt cdu tric dif liéu riéng, dbc 1ap voi cdu tric dif liéu dugc dung
3 16p trén hay 18p dudi cla né. Sau dy 1a gidi thich mOt s khai niém thuGng gdp.

Stream 12 dong sO li€u dugc truyén trén c0 s don vi sO liu 1a Byte.

S6 liéu dudgc trao dbi gilta cac Ung dung ding TCP dudc goi 1a stream, trong khi
dung UDP, chung duQc goi la message.

MO0i géi s6 liéu TCP dugc goi 1a segment con UDP dinh nghia céu tric df 1iéu
cUa né la packet.




LGp Internet xem tat cd cdc d{t 1iéu nhu 1a cac khdi va goi 1a datagram.

B6 giao thtc TCP/IP c6 th€ dung nhi€u ki€u khic nhau cUa 16p mang dudi
ciing, mOi loai c¢6 th€ c6 mOt thudt ng(t khac nhau d€ truyén dit liéu.

Phan 16n cidc mang két cdu phan d{r liéu truyén di dudi dang céc packets hay 1
céc frames.

Application Stream
Transport Segment/datagram
Internet Datagram
Network Access Frame

Hinh 2.2. C4u tric dt 1iéu tai cac 16p TCP/IP

LOp truy nhap mang

Network Access Layer 1a 16p thap nhat trong cau tric phan bac clia TCP/IP. Nhiing
giao thlc & 16p nay cung cdp cho hé thOng phuong thlc d€ truyén d{f li€u trén céc
tang vat 1y khdc nhau cla mang. N6 dinh nghia cich thUc truyén cdc khdi dir li€u
(datagram) IP. Céc giao thlc & 18p nay phdi bi€t chi ti€t cdc phan cdu tric vat ly
mang & dudi né (bao gbm cau tric géi sO liéu, cu tric dia chi...) d€ dinh dang duoc
chinh xdc céc géi dt li€u s& dugc truy€n trong tlng loai mang cu thé.

So sanh v@i cdu tric OSI/OSI, 16p nay cla TCP/IP tuong duong v&i hai 16p
Datalink, va Physical.

ChUc ning dinh dang d{ li€u s& dudc truyén & 18p nay bao gdm viéc nhiing cic
g6i d{f 1iéu IP vao céac frame s€ duQc truy€n trén mang va viéc dnh xa cic dia chi IP
vao dia chi vat ly dugc dung cho mang.

LOp lién mang

Internet Layer 12 18p & ngay trén 16p Network Access trong cdu trisc phan 18p cUa
TCP/IP. Internet Protocol 1a giao thUc trung tAm cUa TCP/IP va la phan quan trong nhat
cUa 18p Internet. IP cung cdp cdc géi 1Uu chuyén cO bdn ma thong qua d6 cidc mang
dung TCP/IP dugc xay dung.

Chuc niing chinh cUa giao thiic lién mang IP(v4)
Muc dich chinh cUa IP 13 cung cap kha niing két ndi cic mang con thanh
lién mang d€ truyén d{t li€u. IP cung cap cic chlc ning chinh sau:



- Pinh nghia cdu tric cic géi dit 1iéu 1a don vi cd sé cho viéc truyén d{f 1i€u trén
Internet.

- Dinh nghia phuong thlc danh dia chi IP.

- Truyén d{rliéu gilta tang van chuy€n va tang mang .

- Pinh tuy€n d€ chuyén cic géi dit 1iéu trong mang.

- Thuc hién viéc phan mdnh va hop nhat (fragmentation -reassembly) cic g6i dit
1iéu va nhiing / tach chiing trong cic g6i dF li€u & tang lién két.

1.2. Dia chi IP.

SO d0 dia chi hod d€ dinh danh cic tram (host) trong lién mang dugc goi la dia chi
IP. M0i dia chi IP c6 d0 dai 32 bits (d0i v&i IP4) dugc tich thanh 4 ving (mOi ving 1
byte), c6 th€ dugc bi€u thi dudi dang thap phan, bat phan, thap luc phan hodc nhi
phan. Céch vi€t phO bi€n nhat 1a dung ky phéap thdp phan c¢6 ddu cham d€ tich gilta
cdc ving. Muc dich cUa dia chi IP 1a d€ dinh danh duy nh&t cho mOt host bat ky trén
lién mang.

C6 hai cach cap phat dia chi IP, né phu thuOc vao céich ta k€t ndi mang. Néu mang
cUa ta k€t ndi vio mang Internet, dia mang chi dugc xic nhan bdi NIC (Network
Information Center). Néu mang cUa ta khong két nOi Internet, ngu0i qudn tri mang sé
cap phat dia chi IP cho mang nay. Con céc host ID dugc cap phat béi nguGi quan tri
mang. Khudn dang dia chi IP: mOi host trén mang TCP/IP dugc dinh danh duy nhat
bdi mOt dia chi c¢6 khudn dang.

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

- Phan dinh danh dia chi c4c tram 1am viéc trén mang d6 Host Number
Vi du 128.4.70.9 1a mot dia chi IP

Do t& chlc va d0 16n cla cdc mang con cUa lién mang cé th€ khic nhau, ngUdi
ta chia cdc dia chi IP thanh 5 18p ky hi€u A,B,C, D, E v&i cdu triic x4c dinh:

bits 01234 g 15 24 3

Class A (0] prefix | suffix |
Class B [1]0] prefix | suffix |
ClassC [1]1]0] prefix | suffix |
Class D [1]1|1]o] multicast address |
Class E [1|1]1]1] reserved for future use |

Hinh 2.3. C4ch xdc dinh dia chi IP



Cic bit dau tién cla byte dau tién dugc ding d€ dinh danh 16p dia chi (0-16p A; 10
16p B; 11016p C; 111016p D; 11110 16p E).

- L8p A cho phép dinh danh t&i 126 mang (s dung byte dau tién), vdi tdi da 16
triéu host (3 byte con 1ai, 24 bits) cho mOi mang. LGp niy dudgc dung cho cic mang c6
sO tram cuUc 16n. Tai sao 1ai ¢6 126 mang trong khi dung 8 bits? Li do dau tién, 127.x
(01111111) ding cho dia chi loopback, th(r 2 1a bit dau tién cUa byte dau tién bao gi0
cing 12 0, 1111111(127). Dang dia chi 18p A (network number. host.host.host). Néu
dung ky phap thap phan cho phép 1 dén 126 cho ving dau, 1 dé€n 255 cho céc viing con
lai.

- LGp B cho phép dinh danh t&i 16384 mang (10111111.11111111.host.host), véi tdi
da 65535 host trén mOi mang. Dang cUa 16p B:

<Network number.Network number.host.host>

Néu dung ky phdp thap phan cho phép 128 dén 191 cho viing dau, 1 dén 255 cho
cac vung con lai

- L&p C cho phép dinh danh tGi 2.097.150 mang va tdi da 254 host cho mbi mang.
L&p nay dugc ding cho cdc mang c6 it tram. L&p C st dung 3 bytes dau dinh danh dia
chi mang (110xxxxx). Dang cla 16p C:

<Network number.Network number.Network number.host>

Néu diing dang ky phdp thap phan cho phép 129 dén 233 cho viing dau va tU 1 dén
255 cho céac vung con 1ai.

- L&p D dung d€ gUi IP datagram t&i mOt nhém cic host trén mOt mang. Tat cd céc
s0 16n hon 233 trong trudng dau 1a thube 16p D

- L&p E du phong d€ dung trong tudng lai

Nhu vay dia chi mang cho 18p: A: tU 1 dén 126 cho viing dau tién, 127 dung cho
dia chi loopback, B tUr 128.1.0.0 dé€n 191.255.0.0, C tUr 192.1.0.0 dén 233.255.255.0

Vi du:
192.1.1.1 dia chi 18p C c6 dia chi mang 192.1.1.0, dia chi host 12 1
200.6.5.4 dia chi 16p C ¢6 dia chi mang 200.6.5, dia chi mang 1a 4
150.150.5.6 dia chi 18p B c6 dia chi mang 150.150.0.0, dia chi host 12 5.6
9.6.7.8 dia chi 16p A c6 dia chi mang 9.0.0.0, dia chi host 12 6.7.8
128.1.0.1 dia chi 18p B ¢6 dia chi mang 128.1.0.0, dia chi host 12 0.1

Subneting: Trong nhi€u truOng hop, mOt mang cé th€ dugc chia thanh nhi€u
mang con (subnet), lic dé c6 th€ dua thém cic vung subnetid d€ dinh danh cic mang
con. Ving subnetid dugc 1ay tU vung hostid, cu thé d6ivdi 3 18p A, B, C nhu sau:



Netid Subnetid hostid Lop A

0 78 1516 2324 31

Netid Subnetid hostid Lop B
0 78 1516 23 24 2627 31

Netid Subnetid | hostid Lop C

Hinh 2.4. BG sung viing SubnetID
Vidu:
17.1.1.1 dia chi 18p A c6 dia chi mang 17, dia chi subnet 1, dia chi host 1.1
129.1.1.1 dia chi 18p B ¢6 dia chi mang 129.1, dia chi subnet 1, dia chi host 1.
1.3. Cau triic géi dir liéu IP

IP 13 giao thUc cung cdp dich vu truyén théng theo ki€u “khong lién két”
(connectionless). Phuong thUc khong lién k€t cho phép cdp tram truyén nhan khong
can phai thiét 1ap lién két truGc khi truyén d{f li€u va do d6 khong can phdi gidi
phéng lién két khi khong con nhu cdu truyén d{f li€u nlra. Phuong thlc két nOi
"khong lién k&t" cho phép thi€t k€& va thuc hi€n giao thlc trao d6i d{f liéu don gidn
(khong c6 co ché€ phat hién va khac phuc 16i truyén). Cing chinh vi vy dd tin cdy
trao dGi d{r liéu cUa loai giao thlc nay khong cao.

Ciac géi diF liéu IP duoc dinh nghia 12 cdc datagram. MOi datagram c6 phan tiéu dé
(header) chlra cic thong tin can thi€t d€ chuyé&n dit liéu (vi du dia chi IP cla tram
dich).

Né€u dia chi IP dich 12 dia chi cUa m6t tram ndm trén cung mOt mang IP v4i tram
nguOn thi cdc géi dir liéu s€& dugc chuyén thang tGi dich; néu dia chi IP dich khong
nam trén cing mOt mang IP v&i may ngudn thi cdc géi df liéu sé dugc gli d€n mot
may trung chuyén, IP gateway d€ chuyén ti€p. IP gateway 1a mOt thiét bi mang IP
ddm nhan vi€c 1uu chuyén cic go6i dit 1iéu IP gi(ra hai mang IP khéc nhau.

C6 th€ mo ta cdu tric 1 géi dit liéu IP gbm céc thanh phan:



Bit 0 Bit 31

VERS | HLEN | Service type Toltal length
Identification Flags Fragment offset
Time to live | Protocol Header checksum Header
Source IP address >

Destination [P address

[P options (maybe none) Padding

[P datagram data (up to 65535 bytes)

Hinh 2.5. Cau tric g6i dr 1iéu TCP/IP
Trong do:
- VER (4 bits): Chi Version hién hanh cUa IP dugc cai dat.

- HLEN (4 bits): Chi d0 dai phan tiéu dé (Internet Header Length) cUa datagram,
tinh theo don vi word (32 bits). Néu khong c6 trOng nay thi d0 dai mdc dinh cla phan
tieu dé 1a 5 tU.

- Type of service (8 bits): cho biét c4c thdng tin v& loai dich vu va m{c Uu tién cla
g6i IP, c6 dang cy th€ nhu sau:

Precedence D T R Unused
Trong do:

Precedence (3 bits): chi thj vé quyén Uu tién gl datagram, cu thé la:

111 Network Control (cao nhat) 011- flash

110 Internetwork Control 010 Immediate

101 CRITIC/ECP 001 Priority

100 Flas Override 000 Routine (thdp nhat)

D - Delay (1 bit) : chi d6 tré yéu cau

D =0 d6 tré binh thuOng D =1 d6 tré thap

T - Throughput (1 bit): chi sO thdng Iugng yéu cau
T = 1 thong lugng binh thuOng T =1 thdng 1UQng cao



R - Reliability (1 bit): chi d0 tin cdy yéu cau
R = 0 d0 tin cay binh thudng R =1 d0 tin cay cao

- Total Length (16 bits): chi d0 dai toan b0 datagram, ké cd phan header (tinh theo
don vi bytes), viing d( li€u cUa datagram c6 thé€ dai tGi 65535 bytes.

- Identification (16 bits): cung v&i cic tham sO khic nhu (Source Address va
Destination Address) tham s6 nay diung d€ dinh danh duy nhat cho mOt datagram trong
khodng thOi gian n6é van con trén lién mang.

- Flags (3 bits): Lién quan d€n suU phan doan (fragment) cdc datagram. CU thé

O DF MF

Bit 0: reserved chua st dung ludn 18y gid 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 cUa doan (fragment) & trong datagram, tinh
theo don vi 64 bits, c6 nghia 1a mbi doan (trlr doan culi ciing) phdi chlta mOt ving d{r
liéu c6 dd dai 1a bdi clia 64 bits.

- Time To Live (TTL-8 bits): Quy dinh thdi gian tOn tai cUa mot g6i df li€u trén
lién mang d€ tranh tinh trang mOt datagram bj quan trén mang. Gi4 tri ndy dugc dat
lic bat dau gUi di va s& gidm dan moOi khi géi dit liéu dugc x( 1y tai nhlng di€m trén
dudng di cla géi dir liéu (thuc chat 1a tai cdc router). Néu gid tri nay bang 0 truGe khi
dén dudgc dich, géi dit 1iéu sé€ bi huy bo.

- Protocol (8 bits): Chi giao thlc tang k€& ti€p s& nhan vung d{r liéu & tram dich
(hién tai thuOng 1a TCP hoac UDP dugc cai dat trén IP).

- Header checksum (16 bits): Mi ki€m sodt 10i st dung phuong phap CRC (Cyclic
Redundancy Check) ding d€ ddm bdo thong tin vé géi df liéu dugc truyén di mot
cdch chinh x4c (mdc du dit liu c6 th€ bi 16i). Néu nhu viéc ki€m tra nay that bai, géi
d{r liéu sé bi huy bo tai noi xdc dinh dugc 16i. Can chd y 1 IP khéng cung cdp mot
phuong tién truyén tin cdy bdi né khong cung cdp cho ta mOt co ch€ d€ xac nhan d{f
liéu truyén tai di€m nhan hodc tai nhiig di€m trung gian. Giao thlc IP khong c6 cO
ch€ Error Control cho d(f li€u truyén di, khong c6 cO ché ki€m sodt ludng dr liéu
(flow control).

- Source Address (32 bits): Dia chi cUa tram nguOn.



- Destination Address (32 bits): Pia chi cUa tram dich.

- Option (c6 d0 dai thay d6i) s& dung trong mOt sO truOng hgp, nhung thuc té
chiing rat it dung. Option bao gdm bdo mat, chUic niing dinh tuy€n ddc biét.

- Padding (d0 dai thay d6i): ving dém, dugc dung d€ ddm bdo cho phan header
ludn k€t thic @ mOt mOc 32 bits

- Data (d0 dai thay dGi): ving d{t 1iéu c6 d0 dai 12 bbi cla 8 bits, t0i da 1a 65535
bytes.

1.4. Phdn manh va hop nhat cdc géi IP

Céc g6i d{r liéu IP phdi dugc nhing trong khung d{t 1iéu & tang lién két d{r liéu
tuong Ung, truGe khi chuyén ti€p trong mang. Qua trinh nhan mot géi d{f liéu IP dién
ra nguoc 1ai. Vi du, véi mang Ethernet & tang lién k&t d{t liéu qua trinh chuyén mot
g6i dt liéu dién ra nhu sau. Khi gi mOt géi dir 1iéu IP cho mUc Ethernet, IP chuyén
cho mUc lién két dit li€u cic thong sO dia chi Ethernet dich, ki€u khung Ethernet (chi
d(r liéu ma Ethernet dang mang 13 cUa IP) va cu0i cling 13 g6i IP. Tang lién két s 1iéu
dat dia chi Ethernet nguOn 13 dia chi k€t ndi mang cUa minh va tinh todn gid tri
checksum. TruOng type chi ra ki€u khung 13 0x0800 d0i v&i d{r 1liéu IP. MUc lién két
d{r liéu s€ chuy€n khung dit 1iéu theo thudt todn truy nhap Ethernet.

MOt g6i dir li€u IP c6 dd dai tOi da 65536 byte, trong khi hdu hét cic tang lién két
d{r 1iéu chi ho tro céc khung dit li€u nhd hon dd 16n t0i da cla géi dit liéu IP nhi€u
1an (vi du d6 dai 16n nhat cla mOt khung d{F 1iéu Ethernet 1 1500 byte). Vi vay can
thi€t phdi c6 co ch€é phan manh khi phat va hop nhat khi thu d6i véi cac géi dir 1iéu
IP.

Original IP packet 1. fragment 2.fragment
04 05 00 2000 04 05 00 1500 04 05 00 520
1 1 1 11o0lo oo 1 1 1 1 [ 11000 1 1 1 110000
03 06 checksum 05 06 checksum 05 06 checksum
128.82.24.12 128.82.24.12 128.82.24.12
192.122.5 192.12.2.5 1921225
Data Data Data

Hinh 2.6. Nguyén tac phan manh géi d{t liéu IP



PO dai tOi da cla mOt g6i dit li€u lién k€t 1a MTU (Maximum Transmit Unit). Khi
can chuy&n mot g6i d{f li€u IP c6 d0 dai 16n hon MTU cla mOt mang cu thé, can
phdi chia géi sO 1i€u IP d6 thanh nhitng géi IP nhd hon d€ dO dai clla né nhd hon
hodc bang MTU goi chung 12 manh (fragment). Trong phén tiéu dé cUa géi d{f liéu IP
c6 thong tin vé phan manh va xdc dinh cdc manh c6 quan hé phu thuOc d€ hgp thanh
sau nay.

Vi du: Ethernet chi ho tro céc khung cé d0 dai tOi da 1a 1500 byte. Néu mubn gUi
mot g6i d{f 1iéu IP gdm 2000 byte qua Ethernet, phai chia thanh hai g6i nhd hon, mo0i
g6i khong qua gidi han MTU cUa Ethernet (Hinh 2.6).

P ding cO MF (3 bit thap cUa truGng Flags trong phdn dau cla géi IP) va truOng
Flagment offset cUa géi IP (d4 bi phan doan) d€ dinh danh géi IP d6 1a mOt phan doan
va vi trf cUa phan doan nay trong g6i IP gbc. Céc géi cung trong chuOi phan manh déu
c6 truOng nay gidng nhau. CO MF bang 1 néu 14 géi dau cla chubi phan mdnh va 0
né€u la géi culi cla gbi da dugc phan manh.

Qua trinh hgp nhat dién ra ngugc 1ai vGi qud trinh phan manh. Khi IP nhdn dugc
mOt g6i phan mdnh, né gilt phan manh d6 trong ving dém, cho dé€n khi nhan dugc
hét céc g6i IP trong chudi phan mdnh cé cling truOng dinh danh.

Khi phan mdnh dau tién dugc nhan, IP khéi ddng mOt bd dém thOi gian (gi4 tri
ngam dinh 1a 15s). IP phdi nhan hét cic phan manh k€& ti€p truGc khi dOng ho tat.
Néu khong IP phdi huy tat cd cdc phan manh trong hang dgi hién thdi c6 cling truGng
dinh danh.

Khi IP nhan dugc hét ciac phan manh, né thuc hi€én hgp nhat cic géi phan manh
thanh céc g6i IP gOc va sau  d6 x(r Iy né nhur mOt g6i IP binh thudng. IP thudng chi
thuc hi€n hop nhat cic géi tai hé thOng dich cla géi.

1.5. Pinh tuyén IP.

C6 hai loai dinh tuyén:

- Pinh tuyén truc ti€p: Pinh tuy€n truc ti€p 1a viéc xdc dinh duOng ndi gilra hai
tram 1am viéc trong cing mOt mang vat ly.

- Pinh tuy€n khéng truc ti€p. Pinh tuy€n khong truc ti€p 1a viéc x4c dinh dudng
nOi gilta hai tram Iam vi€c khong nam trong cing mOt mang vat 1y va vi vay, viéc
truy€n tin gilta ching phdi dugc thuc hi€n théng qua cic tram trung gian la céc
gateway.

PE kiém tra xem tram dich ¢6 ndm trén cing mang vat 1y véi tram ngudn hay
khong, ngu0i gUi phdi tach 1dy phan dia chi mang trong phan dia chi IP. Néu hai dia
chi nay c6 dia chi mang giOng nhau thi datagram s& dugc truyén di truc ti€p; ngugc
lai phdi xdc dinh mOt gateway, thong qua gateway nay chuyé€n ti€p cdc datagram.



Khi mOt tram mubn gli cdc g6i dit li€u dén mdt tram khéc thi né phdi déng géi
datagram vao mOt khung (frame) va gUi cdc frame nay dén gateway gan nhat. Khi mOt
frame d€n mOt gateway, phan datagram di duQc déng géi s€ dugc tach ra va IP routing
s& chon gateway ti€p doc theo duOng dan dén dich.

Datagram sau d6 1ai dugc déng géi vao mOt frame khac va gli dén mang vat ly dé
glii dén gateway ti€p theo trén dudng truyén va ti€p tuc nhu thé cho dén khi
datagram dudgc truy€n dén tram dich.

Chié€n lugc dinh tuy€n: Trong thudt ng(r truy€n thOng clia TCP/IP chi c6 hai ki€u
thi€t bi, d6 1a cdc cOng truy€n (gateway) va cic tram (host). Cdc cOng truy€n cé vai tro
gUi cac g6i dit liu, con cdc tram thi khong. Tuy nhién khi mOt tram dugc nbi vdi
nhi€u mang thi né ciing c6 th€ dinh hudng cho viéc 1uu chuyén cic géi dir liéu gilra
cac mang va lic nay né dong vai trd hoan toan nhu mot gateway.

Céc tram lam viéc luu chuy€n céc géi d{f li€u xuyén sult qua cd bdn 18p, trong khi
cdc cOng truy€n chi chuyén cic géi dén 18p Internet 12 noi quy€t dinh tuy€n dudng
ti€p theo d€ chuyén ti€p céc g6i dF liéu.

Cac mdy chi c¢6 th€ truyén d{r 1iéu dén céc mdy khdc ndm trén cing mOt mang vat
ly. Céc géi ti Al c@n chuyén cho C1 s& dugc hubng dén gateway G1 va G2. Tram Al
dau tién sé truyén céc géi dén gateway G1 thong qua mang A.

Sau d6 G1 truyén ti€p dén G2 thong qua mang B va cudi cing G2 s€ truyén céc géi
truc ti€p dén tram C1, bGi vi ching dugc ndi truc ti€p vGi nhau thong qua mang C.
Tram Al khong hé biét dén cdc gateway nam & sau G1. Al gUi céc géi sO 1i€u cho
cdc mang B va C dén gateway cUc b0 G1 va dua vao gateway nay d€ dinh huéng ti€p
cho céc géi dit li€u di dén dich. Theo cich nay thi tram C1 tru@c tién sé gl cc géi
cUa minh dén cho G2 va G2 s& gl di ti€p cho cédc tram & trén mang A cling nhu &
trén mang B.

Hinh v€& sau md ta viéc ding cac gateway d€ gl cac géi d{f liéu:



Host Al Host C1

Application Gateway Gateway Application
Transport Transport
Internet Internet
[Network [Network
Access Internet Internet Access
[Network Network
Network A Network B Network C

Hinh 2.7. Dinh tuyén gi(ta 2 hé thOng

Viéc phan manh céc géi dir li€u: Trong qua trinh truyén d{ li€u, mOt g6i df 1iéu
(datagram) c6 th€ dugc truyén di thong qua nhi€u mang khac nhau. MOt géi dit liéu
(datagram) nhdn dugc tU mOt mang nio d6 c6 th€ qué 16n d€ truyén di trong géi don
& tréen mOt mang khic, bdi moi loai cdu tric mang cho phép mOt don vi truyén cuc
dai (Maximum Transmit Unit - MTU), khdc nhau. Pay chinh 13 kich thu@c 16n nhat
cUa mOt g6i ma ching c6 th€ truyén. N€u nhu mdt géi dif li€u nhan dugc tUr mot
mang nao d6 ma 16n hon MTU cla mOt mang khac thi né can dugc phan manh ra
thanh cdc g6i nhd hon, goi 1a fragment. Qud trinh nay goi 12 qué trinh phan manh.
Dang cla mOt fragment ciing gidng nhu dang clia mOt géi d{F 1iéu thong thudng. TU
th(r hai trong phan header ch(fa cic thong tin d€ xdc dinh moi fragment va cung cap cic
thong tin d€ hQp nhat cic fragment nay lai thanh cdc géi nhu ban ddu. TruOng
identification ding d€ x4c dinh fragment nay 14 thudc vé géi dr 1iéu nao.

2. M6t sO giao thirc di€u khi€n

2.1. Giao thtrc ICMP

ICMP ((Internet Control Message Protocol) 1a mOt giao th(ic di€u khi€n clia mUc IP,
dugc diung d€ trao dGi cdc thong tin di€u khi€n dong sO li€u, thong bdo 10i va céc
thong tin trang thédi khic cUa bd giao thlic TCP/IP. Vi du:

- Piéu khién luu lugng d{t 1iéu (Flow control): khi c4c g6i df liéu dén qud nhanh,
thiét bi dich hodc thiét bi dinh tuy€n & gilta s& gli mOt thong di€p ICMP tré 1ai thiét
bi g, yéu cau thi€t bi gli tam thoi nglng viéc gl dr liéu.

- Thong béo 10i: trong trudng hop dia chi dich khong t&i dugc thi hé thOng sé gUi
mOt thong bdo 10i "Destination Unreachable".



- Pinh hudng 1ai c4c tuy€n dudng: moOt thi€t bi dinh tuy€n sé& gUi mOt thong di€p
ICMP "dinh tuy€n lai" (Redirect Router) d€ thong bdo v&i mOt tram 1a nén dung thi€t
bi dinh tuy€n khac d€ tGi thi€t bi dich. Thong di€p nay c6 th€ chi dugc dung khi tram
nguon & trén cung mOt mang vGi cd hai thi€t bi dinh tuyén.

- Ki€ém tra cic tram & xa: MOt tram c6 th€ g(i mOt thong diép ICMP "Echo" dé
ki€m tra xem mOt tram c6 hoat dOng hay khong.

Sau day 12 mo td mOt Ung dung cla giao thUic ICMP thuc hién vi€c dinh tuyén lai
(Redirect):

R1

]
Host Final destination E

_______________________

Hinh 2.8. Dinh tuyén trong giao thlic ICMP

Vi du: Gid s’ host g mOt g6i dt liéu IP t&i Router R1. Router R1 thuc hién viéc
quyét dinh tuyén vi R1 13 router mac dinh cUa host d6. R1 nhan géi df 1liéu va tim
trong bang dinh tuy€n va né tim thay mot tuy€n t&i R2. Khi R1 gUi géi dit liu t&i R2
thi R1 phat hién ra rang né dang gUi géi dit li€u d6 ra ngoai trén cing mOt giao dién
ma géi dF liéu d6 di dén (12 giao dién mang LAN ma cd host va hai Router n0i dén).
Lic ndy R1 s€ gUi mOt thong bdo ICMP Redirect Error t&i host, thong b4o cho host nén
gUi cac goi dir liu ti€p theo d€n R2 thi tOt hon.

Tac dung cla ICMP Redirect 1a d€ cho moOt host v&i nhdn biét tOi thi€u vé dinh
tuy€n xay dung 1én mOt bang dinh tuyén tOt hon theo thOi gian. Host d6 ¢ thé bat
dau vGi mOt tuyén mdc dinh (c6 th€ R1 hodc R2 nhu vi du trén) va bat ky 1an nao
tuy€n mdc dinh nay dugc dung v&i host d6 d€n R2 thi né s€ dugc Router mdc dinh
gUi thong bdo Redirect d€ cho phép host d6 cap nhat bang dinh tuy€n clia né6 mOt cich
phit hgp hon. Khuon dang cUa thdng di€ép ICMP redirect nhU sau:



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

Pia chi IP cua Router mic dinh

IP header (gdom option) va 8 bytes dau cua goi dir liéu IP ngudn

Hinh 2.9. Dang thong di€p ICMP direct

C6 bOn loai thdng bao ICMP redirect khac nhau v&i céc gia tri ma (code) nhu bang
sau:

Code Description
0 Redirect cho mang
1 Redirect cho host
2 Redirect cho loai dich vu (TOS) va mang
3 Redirect cho loat dich vu va host

Hinh 2.10. Bang céc loai dinh hudng 1ai cla goi dir liéu ICMP

Redirect chi xay ra khi cd hai Router R1 va R2 ciing ndm trén mOt mang vG6i host
nhan direct do.

2.2. Giao thitc ARP va giao thitc RARP

Dia chi IP dugc dung d€ dinh danh cic host va mang & tang mang cla md hinh
OSI, chiing khong phai 1a cdc dia chi vat ly (hay dia chi MAC) cUa céc tram d6 trén
mOt mang cuc b0 (Ethernet, Token Ring,...). Trén mOt mang cUc b0 hai tram chi c6
thé€ lién lac vGi nhau néu chiing bi€t dia chi vat 1y cla nhau.

Nhu vay van dé dat ra 1a phdi thuc hién dnh xa gilra dia chi IP (32 bits) va dia chi
vat 1y (48 bits) cla mOt tram. Giao thlic ARP (Address Resolution Protocol) da dugc
xay dung d€ chuyén dGi tUr dia chi IP sang dia chi vat 1y khi can thiét.

Ngudgc 1ai, giao thUc RARP (Reverse Address Resolution Protocol) dugc dung dé
chuyén dGi dia chi vat 1y sang dia chi IP. C4c giao thiic ARP va RARP khong phdi 14
b0 phan cla IP ma IP sé dung dén ching khi can.



a. Giao thUfc ARP

Giao thlc TCP/IP st dung ARP d€ tim dia chi vat 1y cUa tram dich. Vi du khi can
gli mOt géi dit 1i€u IP cho mOt hé thOng khic trén cing mOt mang vat 1y Ethernet, hé
thong gUi can bi€t dia chi Ethernet cla hé thOng dich d€ tang lién két dir liéu xay
dung khung géi d{r liéu.

Thong thudng, mOi hé théng 1uu gilt va cdp nhat bang thich Ung dia chi IP-MAC
tai chO (con dugc goi 1a bdng ARP cache). Bang thich Ung dia chi dugc cdp nhat béi
ngUdi qudn tri hé thOng hodc tu dOng bdi giao thlfc ARP sau mOi 18n 4nh xa dugc
mOt dia chi thich Ung m&i. Khuon dang cUa géi dr li€u ARP dugc mo td trong hinh:

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 2.11. M6 td khuon dang cUa géi ARP
Trong do:

- Data link type: cho biét loai cong nghé mang mUc lién két (vi du dbi véi
mang Ethernet truOng nay c6 gid tri 01).

- Network type: cho bi€t loai mang (vi du d6i vGi mang IPv4, trudng nay cé gia
tri 080016).

- Hlen (hardware length): dO dai dia chi mUc lién két (6 byte).

- Plen (Protocol length): cho bi€t d6 dai dia chi mang (4 byte)

- Opcode (operation code): ma 1€nh yéu cau: ; ma 1énh trd 10i .

- Sender data link: dia chi mUc lién két cUa thié€t bi phat géi d{t li€u nay.
- Sender network : dia chi IP cUa thi€t bj phat.

- Tagret data link: trong yéu cdu day 1a dia chi mUc lién két can tim (thong
thuOng dugc dién 0 bai thi€t bi gUi yéu cau); trong trd 10i day 1a dia chi mUc lién két
cUa thiét bj gUi yéu cau.



- Tagret network : trong yéu cau day la dia chi IP ma dia chi mUc lién két tuong
Ung can tim; trong trd 10i day 1a dia chi IP cUa thi€t bi gUi yéu cau.

MO6i khi can tim thich Ung dia chi IP - MAC, c6 thé tim dia chi MAC tuong Ung v&i
dia IP d6 trudc tién trong bang dia chi IP - MAC & mOi hé thOng. N&u khong tim thdy,
c6 thé st dung giao thiic ARP d€ 1am viéc nay.

Tram lam vi€c gUi yéu cau ARP (ARP_Request) tim thich Ung dia chi IP-MAC
dén may phuc vU ARP - server. Mdy phuc vU ARP tim trong bang thich Ung dia chi IP
- MAC cUa minh va trd 10i bang ARP_Response cho tram 1am vi€c. N€u khong, may
phuc vU chuyé€n ti€p yéu cdu nhan dugc dudi dang quang ba cho tat ca cic tram lam
vi€c trong mang. Tram ndo c6 trung dia chi IP dugc yéu cau sé trd 10i v6i dia chi
MAC cUa minh.

Tém 1ai ti€n trinh cla ARP dugc md td nhu sau:

l

[P
ARP request

S

4 k]

[P
P ARP request

ARP request 129.1.1.1

Hinh 2.12. Ti€n trinh ARP

Trong do:

1. IP yéu cau dia chi MAC.

2. Tim ki€m trong bdng ARP.

3. Néu tim thay s€ trd 1ai dia chi MAC.

4. Néu khong tim thdy, tao géi ARP yéu cau va gUi t&i tat cd céc tram.

5. Tuy theo gé6i d{t li€u trd 10i, ARP cap nhat vao bang ARP va gUi dia chi
MAC d6 cho IP.

b. Giao thUc RARP

Giao thUic RAPP hay Reverse ARP (Reverse Address Resolution Protocol) 1a giao
thUc gidi thich Ung dia chi AMC - IP. Qua4 trinh nay ngudgc 1ai v&i qua trinh gidi thich
Ung dia chi IP - MAC m6 ta G trén, nghia 1a cho trudc dia chi mUc lién két, tim dia chi
IP tuong Ung.



2.3. Giao thtrc 16p truyén tai - Transport Layer.
2.3.1. Giao thltc TCP

Giao thUc TCP (Transmission Control Protocol) 13 mQt giao thUc “cé lién két”
(connection - oriented), nghia 12 can thi€t 1ap lién két (logic), gilta mOt cap thuc thé
TCP truGc khi chiing trao dGi di 1i€u vGi nhau.

Giao thUc TCP cung cap kha ning truyén dit 1iéu mot cich an toan gilta ciac mdy
tram trong hé thOng cdc mang. N6 cung cdp thém cic chlic ning nham ki€m tra tinh
chinh x4c cUa d{r 1iéu khi d€n va bao gbm cd viéc gli 1ai d{t liéu khi c6 10i xdy ra.
Giao thUc TCP cung cap cic chlc ning chinh sau:

1. Thié€t 1ap, duy tri, két thic lién két gilra hai qua trinh.

2. Phén phét géi tin mOt céch tin cay.

3. P4nh s0 th" tu (sequencing) cic géi dit 1iéu nham truyén d{t 1iéu moOt céch tin
cay.

4. Cho phép diéu khién 16i.

5. Cung cap khd ning da k&t nGi vGi cdc qud trinh khic nhau gilta tram ngudn va
tram dich nhat dinh thong qua viéc sU dung cic cOng.

6. Truyén d{t li€u sU dung cO ché€ song cong (full-duplex).

2.3.2. C4u triic gdi dir liéu TCP.

MOt g6i d{t li€u TCP (TCP segment) c6 th€ dugc md td bao gdbm cic thanh phan:

- Source port (16 bits): SO hi€u cOng clla tram ngudn

- Destination port (16 bits): SO hiéu c6ng cUa tram dich

- Sequence Number (32 bits): SO hi€u cla byte dau tién cUa segment trU khi bit

SYN dudgc thi€t 1ap. N€u bit SYN dugc thi€t 1ap thi Sequence Number 14 sO hi€u
tuan tu khéi dau (ISN) va byte d{r liéu dau tién 12 ISN +1.

- Acknowlegment: Vi trf tuong d6i cla byte cuOi cing di nhan ding bdi thuc thé
gl géi ACK cOng thém 1. Gi4 tri cUa truOng nay con dugc goi 1a s6 tudn tu thu.
TruOng nay dugc ki€m tra chi khi bit ACK=1.



0 31

Source port Destination port

Sequence number

Acknowledgment number

Data Resersed ([U|A| P|R| S| F
Offset RICI S| S Y|I Window
GIKIH|T| N[N

Checksum Urgent pointer

Options Padding

TCP data

Hinh 2.13. Khudn dang cUa TCP segment
- D‘ata offset (4 bits): SO tugng tir 32 bit trong TCP header. Tham sO nay chi ra vi tri
bat dau cUa vung d{r liéu
- Reserved (6 bits): Danh d€ dung trong tuong lai. Phdi dugc thi€t 1ap 12 0.
- Control bits: C4c bit di€u khi€n
- URG: Viung con tr® khén (Urgent Pointer) c6 hi€u luc.
- ACK: Vung b4o nhan (ACK number) c6 hi€u luc.

- PSH: ChUc niing Push. PSH=1 thuc th€ nhdn phai chuyén d{f li€u nay cho Ung
dung tUc thoi.

- RST: Thiét 1ap lai (reset) két nOi.

- SYN: bOng b0 hod céc sO hi€u tuan tu, dung d€ thi€t 1ap két ndi TCP.

- FIN: thong bso thuc th€ gUi da két thiic gUi dit 1iéu.

- Window (16 bits): cap phdt credit d€ ki€m sodt lubng d{t li€u (cO ché cUa s0).
DAy chinh 12 s6 1ugng céc byte d{I li€u, bat dau tU byte dugc chi ra trong vilng ACK
number, ma tram nguﬁn da san sang dé nhan

- Checksum (16 bits): Ma kiém sodt 10i (theo phuong phiap CRC) cho toan bd
segment (header + data)



- Urgent pointer (16 bits): Con tr® nay tro t&i s6 hi€u tuan tu cla byte di theo sau
d(r 1i€u khan, cho phép bén nhan bi€t dugc dd dai cla d{r li€u khan. Ving nay chi c6
hiu Iuc khi bit URG dugc thiét 1ap

- Options (d0 dai thay dGi): Khai bdo cdc option cUa TCP, trong dé c6 d0 dai ti da
cUa vung TCP data trong mOt segment

- Padding (d0 dai thay d6i) : phan chen thém viao header d€ bdo ddm phan header
ludn két thic & mOt mOc 32 bits. Phan thém nay gdm toan s0 0.

- TCP data (d0 dai thay dGi) : ch(ta d{f liéu cUa tang trén, c6 d6 dai tOi da ngdm
dinh 13 536 bytes. Gid tri nay c6 th€ di€u chinh bang cach khai bdo trong viing options.

MOt tién trinh Ung dung trong mOt host truy nhdp vao cédc dich vu clla TCP cung
cap thong qua mOt cGng (port) nhu sau:

MOt cOng két hop v&i mOt dia chi IP tao thanh mOt socket duy nhdt trong lién
mang. TCP dugc cung cap nhO mot lién két logic gilra mOt cdp socket. MOt socket c6
th€ tham gia nhiéu lién k&t vGi cic socket G xa khic nhau. Trudc khi truyén d liu
gi(a hai tram can phai thi€t 1ap mot lién k€t TCP gilta ching va khi két thiic phién
truyén d liéu thi lién két d6 s& dugc gidi phéng. Ciing gibng nhu & cic giao thitc
khéc, céc thuc thé & tang trén st dung TCP thong qua cdc ham dich vuU nguyén thuy
(service primitives), hay con g0i 1a cac 10i g0i ham (function call).

Userprocess

Userprocess
TCP MTCP
[P
[P
NAP NAP: Network Access Protocol NAP
Host
Internet Host

Hinh 2.14. COng truy nhap dich vu TCP
2.3.3. Thiét 14p va két thiic két ndi TCP

a. Thiét 1ap két n6i

Thi€t 14p két ndi TCP dugc thuc hién trén cO sG phuong thic bat tay ba budc
(Tree - way Handsake) hinh 2.11. Yéu cau két ndi ludn dugc ti€n trinh tram khdi tao,
bang cich gli mOt g6i TCP v&i ¢ SYN=1 va ch(a gid tri khdi tao sO tudn tu ISN cla
client. Gi4 tri ISN nay 12 mOt sO 4 byte khong dau va dugc ting mOi khi k€t nOi dugc
yéu cau (gid tri nay quay v€ 0 khi né t&i gid tri 232). Trong thong di€p SYN nay con



chfa s6 hiéu cOng TCP clUa phan mém dich vU ma ti€n trinh tram mubn két ndi
(budc 1).

MO6i thuc thé két n6i TCP déu c6 mot gia tri ISN m&i s6 nay dudc ting theo thoi
gian. Vi mOt k€t ndi TCP c6 ciing sO hi€u cOng va cung dia chi IP dugc dung lai
nhi€u 1an, do dé viéc thay d6i gia tri INS ngin khong cho cic két ndi dung 1ai cac dit
liéu d3 cii (stale) van con dudc truyén t&r mOt k€t ndi ci va cé cung mOt dia chi két
no0i.

Khi thuc th€ TCP cla phan mém dich vu nhdn dugc thong di€p SYN, né gUi lai
26i SYN ciing gid tri ISN cUa né va dat c0 ACK=1 trong truGng hgp san sang nhén
k€t ndi. Thong di€p nay con chla gia tri ISN cla ti€n trinh tram trong trudng hop sO
tudn tu thu d€ bo rang thuc th€ dich vu da nhan dugc gia tri ISN cUa ti€n trinh tram
(budc 2).

Tién trinh tram trd 10i 1ai géi SYN cUa thuc th€ dich vu bang mot thong bdo tra
10i ACK cu0i ciing. Bang c4ch nay, cdc thuc thé TCP trao d0i mOt cach tin cdy céc gid
tri ISN cUa nhau va c6 th€ bat dau trao d6i d{r 1iéu. Khong c6 théng diép nio trong ba
budc trén chlra bat ky dit liéu gi; tat cd thong tin trao d0i d€éu nam trong phan tiéu dé
cUa thong diép TCP (budc 3).
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TCP B TCP_ B

\ : —
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/ Ack(x+1)

Svn, Seg=y

In, Seq=y,

Ack(y+1) Ack( :‘;
CEIX

Ack(y+1)
b) Két thiic két ndi

a) thiét 1ap két noi

Hinh 2.15. Qua trinh két ndi theo 3 budc.
b. K&t thiic két nOi

Khi c6 nhu cau két thic két ndi, thuc thé TCP, vi du cu thé A gl yéu cau két
thic k€t n6i v6i FIN=1. Vi két n6i TCP 1a song cong (full-duplex) nén mdc dit nhan



dudc yéu cau két thic két nbi cla A (A thong bdo hét s6 liéu gi) thuc thé B van c6
thé€ ti€p tuc truyén sO li€u cho dén khi B khong con sO li€u d€ gUi va thdng bdo cho A
bang yéu cau két thiic k€t ndi v6i FIN=1 cla minh. Khi thuc th€ TCP di nhan dugc
thong di€p FIN va sau khi di gUi thong diép FIN cUa chinh minh, k&t ndi TCP thuc su
két thic.



