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Chuong 1: Tong quan vé mang may tinh
Muc dich

Chuong nay nham gidi thiéu cho ngudi hoc nhimg noéi dung sau;
¢ (Cac loai mang 1:1113"%11 dit lidu d3 ton tai trude khi cua mang may tinh ra doi.
e (Cau triic tong quat clia mot mang may tinh.
e Hai ché do truyén tai dit lidu co ban 1a Chuyén mach va Chuyén goi.
e Nhimg lg1 ich ma mang may tinh mang lai.

Yeu cau

Sau klu hoc xong chuong nay, nguoi hoc phai co dugce nhitng kha nang sau:
Phan biet dugc hai loa1 mang Chu}fén mach va Chuyén go1;
Pinh nghia duoc mang may tinh 1a gi va trinh bay duoc cau tric tong quat
ciia mot mang may tinh.
Néu len duoce nhitng 1o1 ich ma mang may tinh mang laz.
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1.1 Mang di¢n bao

Mang dién bao sit dung he th:}ng méi Morse dé ma hoa thong tin can truyén di. Ma Morse stt dung
hai tin hiéu 1a tit va te (ky hiéu bang dau cham (e) va dau gach ngang (-)). Moi mot ky tw latin sé
duoc ma hoa bang mot chudi tic/te riéng biét, ¢ do dai ngan khac nhau. Pé truyén thong tin di,
bén géi s& lan luot ma hoa timg ky tw cua thong diép thanh ma Morse, bén nhan sau do s& thuc
hién qua trinh giai mi. Van ban dwoc truyén di duoc goi la mot thong diép (message) hay mot thu
tin (Telegram).

Vao nam 1851 mang thu tin dau tién duoc st dung dé noi hai thanh pho London va Paris. Sau do
khong lau, he thcmg mang nay durgc mo rong toan chau Au.

Cau truc cua mang gom co hai thanh phan la Tram dien bao (Telegraph Station) va Tram chuyén
dien bao ( Telegraph Switching Station) dugc noi lai véi nhau bang hé thong day truyén dan.
Tram dién bao 1a noi cho phép truyén va nhan cac thong diep duor dang cac méa Morse, thong
th!.n:ﬁng duoc the hién bang am thanh tit va te. Pé truyen va nhan thong tin can c¢6 mot dién bao
vien thue hién qua trinh ma hoa va giai ma thong tin tmyemnhan

Vi khong the noi tnie tlEp tat ca cac tram dién bao lai voi nhau, nguoi ta su dung cac Tram -::huyen
dién bao dé cho phép nhiéu tram dién bao sit dung chung mét duong truyén dé tm}ren tin. Tai mo1
tram chtryen dién bao co mot thao tac vién chiu trach nhuém nhan cac dién bao goi dén, xac dinh
duong di de chu}fen tiép dién bao vé noi nhan. Neu duong truyen hu‘cmg vé noi nhan dang dugc su
dung dé truyen mot dién bao khac, thao tac vién s& liu lai dién bao nay dé sau do truyen di khi
dm:mg huyen ranh.

Pé tang toc do truyén tin, hé thnng Baudot thay thé mé Morse bang ma nhi phan 5 bits (c6 thé ma
hoa cho 32 ky tu). Cac tram dién bao ciing dugc thay thé hfmg cac may talehp (teletype termmnal)
cho phép xuat / nhap th::m,g tin dang ky tu. He thong st dung k¥ thuat bién diéu (Modulation) va
da hop (Multiplexing) dé truyen tai thong tin.

1.2 Mang dién thoai

Mang dién thoai cho phép

truyen thong tin dudi dang A@
am thanh bang cach su dung |

hé thong truyen tin hiéu tuan

fur.
Mang dien thoai hoat dong ﬁ

theo ché do chu}ren mach Hl.1l Mang chuyén mach
dinh hudng noi két (circuit
swﬂclnng) ture thiet lap
duong noi ket tan hién giita hai ben giao tiep trude

M.y chii
khi thong tin dwoc truyen di (connection oriented). (Host)

1.3 Mang hwéng dau cuoi

“hiés b] dau cudi

Pay 1a mé hinh ctia cac hé thong may tinh 16n
(Main Frame) vao nhlmg nam cua thap men 1970.
Heé thong gom mot may chu manh (Host) co nang

Im: tinh toan cao duoc noi két voi nhiéu thiet bi dau B:gg %ﬁﬁl}
Eu{:rl dan d6n (Dumb terminal) chi lam nhigém vu H1.2 Mang hudng dau cudi

xuat nhap thong tin, giao tiép véi nguoi sit dung.
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1.4 Mang may tinh

Mang may tinh 1a mang ctia hai hay nhiéu may tinh duoc noi lai véi nhau bang mét dudng truyen
vat ly theo mot ].{1611 truc nao do.
Mang co the co kién trac don gian nhu hinh duoi day:

H1.3 Mang cuc bo don gian

Hodc phite tap hon d6 la hé thong gom nhiéu
mang don gian nai lai vo1 nhau nhu hinh sau:
Mot hé tht:rng mang tong quat duoc cau thanh
tir 3 thanh phan:

=  DPuong bién mang ( Network Edge):
Gom cac may tinh (Host) va cac
chuong trinh ung dung mang (Network
Application)

=  Puong truc mang ( Network Core):
Gom cac bo chon duong (router) dong
vai tro 14 mot mang trung tam noi két
cac mang la1 vol nhau

= Mang truy cap, duong truyen vat ly
(Access Network , physical medha):
Gom cac duong truyén tai thong tin.

1.4.1 Duong bién mang

Bao gom cac may tinh (Host) trén mang noi thuc
thi cac chwong trinh ung dung mang (Network
Application). Do1 klu nguoi ta con g-::mi chung la
cac He thcmg Eu{}l (End Systems} VOl Y nglua day
chinh 1a noi xuat phat ctia thong tin di chuyen trén
mang, ciing nhw 1a diém dimg cta thong tin.

Qua trinh trao doi thong tin gifta hai may tinh trén
mang c¢6 thé dién ra theo hai mo hinh: M6 hinh
Khach hang / Ngwo1 phuc vu (Client / server
model) hay Mo hinh ngang hang (peer-to-peer
model).

Hl.> Budng bién mang
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1.4.1.1 Mo hinh khach hang/nguoi phuc vu (client/server):

Trong mo hinh nay mot may tinh s€ dong vai tro la client va may tinh kia dong vaz tro la server.
May tinh client s& g6i cac yéu cau (request) dén may tinh server dé yéu cau server thuc hién cong
viéc gi do. Chang han khi nguor dung du}ret web trén mang Internet, trinh duyét web sé g1 yéu
cau dén web server dé nghi web server gm vé frang web twong tng.

May tinh server khi nhan dugc mot yéu cau tir client goi dén s& phan tich yéu cau de hieu dugc
client muén déu gi, de thue hién ding yéu cau cia client. Server sé gm ket qua veé cho client trong
cac ths:mg diép tra lon {reply} Vi dy, khi web server nhan duge mot yeu cau o201 dén tir trinh duyet
web, né sé phan tich yéu cau dé xac dinh xem client can nhan trang web nao, sau do mo tap tin
html twong tmg trén dia cing cuc bo ctia nd dé gdi ve trinh duyét web trong thong diép tra 1oi.
Mot s6 vmg dung duoc xay dung theo mo hinh client / server nhu: www, mail, fip, ...

1.4.1.2 M6 hinh ngang cap (peer-to-peer):

Trong mo hinh nay, mot may tinh vura dong vai tro la client, vira dong vai tro la server. Mot 50
ung dung thuoc mo hinh nay nhu: Gnutella, KaZaA

1.4.2 Duong truc mang P

&= =5

= =

La hé thong mang cta cac bo chon duf:mg 2
(routers), lam nhiém vu chon du:mg va chuyen
tlEp thcmg tin, dam bao s trao doi thong tin thong
suot gitra ha1 may tinh nam tren hai nhanh mang
cach xa nhau.

Cau hai dat ra 1a lam sao thong tin ¢o the dugc
truyén di trén mang? Nguoi ta ¢o the stt dung
mot trong hai che do truyen tai thong tin la:
Chuyen mach (circuit switching) va chuyen goi

(packet switching). Hl.€& Mang dudng truc

1.4.2.1 Chuyén mach (circuit switching)

Ché do nay hoat dong theo mo hinh cua he thong dién thoai.
Pe co the giao t;ep vo1 may B, may A phal thue hien mot
cuoc goi (call). Neu may B chap nhan cudc goi, mot kénh
a0 duoc thiét 1ap danh riéng cho thong tin trao doi gitta A
va B.

Tat ca cac tai nguyen duge cap cho cudc goi nay nhu bang
thong duong truyen, kha nang ctia cac bo hoan chuyen
thong tin déu duogc danh riéng cho cude goi, khong chia sé
cho cac cuoc go1 khac, mac du co nhting khoang lon thoi
gian hai bén giao tiép “im lang”.

Tai nguyén (bang thong) s& duoc chia thanh nhiéu nhiing
“phan” bang nhau va s€ gan cho cac cudce goi. Khi cudce go
s0 httu mot “phan™ ta1 nguyen nao do, mac du khong su

Hl.7 Mang chuvén mach

dung dénno cting khong chia se ta1 nguyen nay cho cac cuoc goi khac.

Viéc phan chia bang thong cua kenh huyen thanh nhiing “phan” co thé dwoc thue hién bang mot
trong hai k¥ thuat: Phan chia theo tan s6 (FDMA-Frequency Dmsmn Mult1 Access) hay phan chia
theo thor gitan (TDMA- Time Division Multi Access).
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1.4.2.2 Mang chuyén o0i 10 Mbs

Tl‘g]]g ph]_]’;j‘]]g phap 11:_31}!? ﬂlﬁng tn A Ethernet statistical I'ﬂUlTiPlE-Ki ng w
trao ddi giita hai may tinh {enfi :E- !-l__l:! (o

systems) dwoc phan thanh nhiing 15 Mbs

g0i tin (packet) co kich thudce toi B@ f

da xac dinh. queue of packets 45 Mbs

Géi tin cua nhitng nguwoi ding waiting for output

khac nhau ( vi du cua A va B) sé link :

chia sé nhau bang thong cua kénh

1:111}«'&11 Moi goi tin s& st dung D

toan bo bang thong cua kenh
1:myen khi no dugc phep. Picu
nay sé& dan den tinh trang luong
théng tin can truyén di vuot qua kha nang dap ung cua kenh truyén. Trong truong hop nay, cac
router s& ung st theo giai thuat luu va chuyen tiép (store and forward), tirc Iuru lai cac goi tin chua
oo di duoc vao hang doi cho cho dén khi kénh truyen ranh sé& lan lwot géi ching di.

H1.8 Mang chuyén gbi

1.4.2.3 So sanh mang chuyen mach va mang chu}*en o0i

Chuyén géi cho phép cé nhiéu nguoi st dung mang hon:

Gia su:
= Mot du’ong truyén 1 Mbit
PN = MJi ngudi ding duge cap 100Kbps khi truy
N users T = cap “active”

1 Mbps link «  Thoi gian active chieém 10% tong thoi gian.
Khi do:

B, 9 i & duemy trayie ereng circuit-switching: cho phép toi da 10 users

mang chuyén goéi Gl packet switching: cho phep 35 users, (xac suat
¢6 hon 10 “active” dong thoi 1a nhé hon
0.004)
Chu}ren gol:
Thich hop cho Iwong Ivu théng dit liéu 16n nho co ché chia sé tai nguyén va khong can
tluet 1ap cude.

= (Canco co ché diéu khién tat ngheén va mat dit lidu.
= Khong ho trg duoc co ché chuyén mach @& dam bao tang bing thong ¢o dinh cho mot s6
ung dung ve am thanh va hinh anh.

1.4.2.4 Mang truy cap

Cho phép noi cac may tinh vao cac router ngoai bién.
N6 ¢6 the la nhitng loai mang sau:
=  Mang truy cap tir nha, vi du nhu st
dung hinh thive modem dial qua duong
dien thoar hay duwong ADSL.
=  Mang cuc bo cho cac cong ty, xi nghiep.
* Mang khong day.

Hl.l0 Mang truy cap
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1.4.3 Cac lgi ich cia mang may tinh
1.4.3.1 Mang tao kha nang dung chung tai nguyen cho cac nguoi dung.

Van de la lJam cho cac ta1 nguyen tren mang nhu chuwong trinh, dit ligu va thiét bi, dac biét la cac
thiét bi dat tién, co thé sin dung cho mo1 nguo1 tréen mang ma khong can quan tam dén vi tii thue

cua tal nguyén va nguol dung.

Vé mat thiét bi, cac thiét bi chat luwgng cao thuwong dat tien, chung thuong duge dung chung cho
nhiéu ngudi nham giam chi phi va dé bao quan.

Ve méat chuong trinh va dit liéu, khi duoc dimg chung, méi thay doi s& sdn dung cho moi thanh
vién trén mang ngay lap tirc. Piéu nay thé hién rat rd tai cac noi nhu ngan hang, cac dai 1y ban vé
may bay...

1.4.3.2 Mang cho phép nang cao do tin cay.

Khi stt dung mang, co thé thue hién mot ﬂ]mfmlg trinh tai nhiéu may tinh khac nhau, nhiéu thiét bi
co thé diung chlmg Piéu na';.«' tdng do tin cay trong cong viec vi Khi ¢o may tinh hoac thiet bi bi
lmn.g, cong viée van ¢ thé tiep tuc véi cac may tinh hodc thiét bi khac trén mang trong khi cho
sira chira.

1.4.3.3 Mang giup cho cong viéc dat hiéu suat cao hon.

Kl chuong trinh va dit igu dé@ dung chung trén mang, co thé bo qua mot s6 khau doi théu khong
can thiét. Viec diéu chinh chuwong trinh (néu co) ciing tiet kiém tho1 gian hon do chi can cai dat lai
trén mot ma}r

Vé mat to chite, viéc sao chép dit liéu phong ho tién lo1 hon do ¢o thé giao cho chi mot nguoi thay
vi moi nguoi phai tir sao chép phan ctia minh.

1.4.3.4 Tiét kiém chi phi.

Viéc ding chung cac thiét bi ngoai vi cho phép giam chi phi trang bi tinh trén s6 nguoi ding. Ve
phan mém, nhiéu nha san xuat phan meém cung cap ca nhimng an ban cho nhiéu nguoi dung, voi
chi phi thap hon tinh trén moi nguoi ding.

1.4.3.5 Tang cuong tinh bao mat thong tin.

Dit ligu duoc lvu trén cac may phuce vu tap tin (file server) s€ dwoc bao vé tot hon so véi dit tai
cac may ca nhan nho co ché bao mat cua cac he diéu hanh mang.

1.4.3.6 Viéc phat trién mang may tinh da tao ra nhiéu @ng dung méi

Mot so tng dung co6 anh hudng quan trong den toan xa hoi: kha nang tmg.F xuat cac chwong trinh
va dit liéu tir xa, kha nang thong tin lién lac dé dang va hiéu qua, tao moi trudng giao tiép thuan
lo1 giita nhing nguor dung khac nhau, kha nang tim kiém thong tin nhanh chong trén pham vi toan
thé gi01,...
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Chuwong 2: Cac thanh phﬁn cua mang may tinh

Muc dich

Chwong nay nham gio1 thiéu cho nguol hoc nhitng van de sau:

e Cac thanh phan lién quan dén phan cung ctia mot mang may tinh
e Su phan loai mang may tinh theo cac tieu chi khac nhau
e Kién tric phan mém cia mot mang may tinh, dac biét la kién tric co thi bac ciia
cac giao thirc mang
e Mo hinh tham khao OSI
Yeu cau

Sau khi hoc xong chwong nay, nguoi hoc phai co duge nhitng kha nang sau:

Phan biet dugce cac loal mang: mang quang ba, mang chuyen mach, mang cuc bo,
mang dién 1ong, mang khong day, lién mang, ...

Bién luan dugce s can thiét cua tiep can phan 16p kien triic mang trong viéc thiet ke
va xay dung cac hé thong mang may

Phén biét dwoc cac khai niém quan trong trong kién triic phan mém mang nhw dich
vi mang, giao dien mang va giao thirc mang

Trinh bay dwge y nghia cia mé hinh OSI, chirc ning co ban madi tang trong mo
hinh
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2.1 Phan citng mang may tinh

2.1.1 Phéan loai mang may tinh theo ky thuét truyén tin

Dura theo k¥ thuat truyén tai thong tin, nguoi ta ¢o thé chia mang thanh hai loai 1a Mang quang ba
(Broadcast Network) va mang diem noi diém (Point — to — point Network)

2.1.1.1 Mang quang ba
Trong hé thong mang quang ba chi ton tai mot kénh truyen duoc chia sé cho tat ca cac may tinh.
Khi mot may tinh goi tin, tat ca cac may tinh con lai s& nhan duoc tin d4. Tai mot thoi diem chi
cho pheép mot may tinh dwrgc phep st dung duong truyen.

2.1.1.2 Mang diém néi diém

Trong hé thnng mang nay cac ma}* tinh duwoe noi lai véi nhau thanh tung cdp. Thong tin dugc goi
d1 s& duge truyen trure tiép tir may g6i dén may nhan hodc duoc chuyén tiép qua nhiéu may trung
gian trude khi den may tinh nhan.

2.1.2 Phan loai mang may tinh theo pham vi dia ly

Trong cach phan loai nay nguoi ta chu y dén dai luong Pudng kinh mang chi khoang cach cua
har may tinh xa nhat trong mang. Dwa vao dai lvong nay nguoi ta co the phan mang thanh cac
loal sau:

Puong kinh mang | Vi tri cua cac may tinh Loai
oai mang
1 m Trong mot met vuong Mang khu vire ca nhan
10 m Trong 1 phong Mang cuc bo, goi tit 14 mang LAN
100 m Trong 1 toa nha (Local Area Network)
1 km Trong mot khu vuc
10 km Trong mét thanh pho Mang thanh pho, goi tat 1a mang
MAN (Metropolitan Area Network)
100 km Trong mot quoc gia Mang dién rong, goi1 tat la mang
1000 km Trong m ot chau luc WAN (Wide Area Network)
10000 km Ca hanh tinh

2.1.2.1 Mang cuc bo

Pay la mang thudc loai mang quang bé, stt dung mot duong truyén co toc do cao, bang thong
rong, co hinh trang (topology) don gian nhwr mang hinh bus, mang hinh sao (Star topology), mang
hinh vong (Ring topology).

2.1.2.1.1 Mang hinh bus

CAOTRES Tat ca cac may tinh dugc noi lai bang mot day
]_Ll/ dan (Cap dong truc gay hoéc dong truc béo).
K1 mot trong so chung thure hien truyén tin, tin
'o\ liéu s€ lan truyen dén tat ca cac may tinh con

Cable lai. Néu ¢6 hai may tinh truyén tin cung mot luc
thi s& dan dén tinh trang dung do va trang thai
161 xay ra.

H2.1 Mang hinh Bus
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2.1.2.1.2 Mang hinh sao

Cac may tinh duoc noi truc tiep vao mot Bo tap trung noi két, goi la Hub. Dit
Cq/:‘ lidu dwoc chuyén qua Hub trirde khi dén cac may nhan. Hub c6 nhiéu cong
o (port), mdi cong cho phép mot may tinh ndi vao. Hub déng vai trd nhu mét bo
khuyech dai (repeater). N6 khuyéch dai tin hiéu nhan dwoc trude khi truyen lai
tin hiéu do tren cac cﬂng con lai.
H2.27Mang Uy diém ctiia mang hinh sao la dé dang cai dat, khong dimg mang khi noi thém
HBH DAL vao hoac lay mot may tinh ra khoi mang, cting nhir dé dang phat hién 16i. So
vl mang hinh Bus, mang hinh sao ¢6 tin on dinh cao hon.
Tuy nhuén no dor hoi nhiéu diy dan hon so véi mang hinh bus. Toan mang s& bi ngung hoat dong
neu Hub bi hw. Chi phi dau tw mang hinh sao cao hon mang hinh Bus.

O

2.1.2.1.3 Mang hinh vong
Ton tai mot thé bai (token: mot goi tin nho) lan luot truyén qua

cac may tinh. Mot may tinh khi truyén tin phai tuan thi nguyén tac
g ) sau:
@ » Chd cho dén khi token dén né va no sé lay token ra
kho1 vong tron.
b\ ﬂ = Go1 gol tin cua no di mot vong qua cac may tinh trén
O duong tron. o 1
= (Cho cho den khi go1 tin quay veé
H2.3 Mang hinh véng * DPua
token l!.'!l A
| o - c Taﬁ naTm mTaa s
la1 vong tron de nut bén canh nhan R
ey - Y-V .Y
|
2.1.2.2 Mang do thi e e i
irdarmat BR g BA EE g BE B8 g A =]
Mang MAN duoc st dung dé noi tat ca cac may T T r

tinh trong pham vi toan thanh pho. Vi du nhw
mang truyen hinh cap trong thanh pho.

2.1.2.3 Mang dién rong

Em{':l bom Mang LAN va mang MAN thong
thuong khong st dung cac thiet b

[] |:|:| q] /7 Q ;‘ Q ql chuyén mach, dieu do han ché trong viée

il Innﬁfl rﬁmil]l}ham Vi nllalzjg] v?l 50 Iﬁlﬂ:ng may
tinh va khoang cach. Chinh vi the mar
I;J Q I?] L] Q D/ dien rong d“ﬂgl; phat nunh. =
LN Trong mot mang WAN, cac may tinh
(hosts) duoc noi vao mot mang con
(subnet) hay do1 khi con go1 la duong

H2.5 Mang dién rdng

Router Subnet truc mang (Bﬂﬂkbﬂllej;. trong do co chura
Sending host Receiving host cac bo chc_nl} duong (routers) va cac
et T : duong truyen tai (tfransmission lines).
Q' Q Cac Routers thong thuong ¢o nhiém vu
/ B e \ 1111{ va chuyeén tiép Ei:'.lf: gn:fti tin 113:% no
Sending process choice to forward  Receving process  nhan dugce theo nguyén ly co ban sau:
Egﬂ‘gﬁ o Eand Cac goi tin dén mot router s& dugc luu
H2.6 Luu va chuyén tiép trong mang WAN vao trong mot hang cho, ke déen router sé
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quyet dinh noi goi tin can phai dén va sau do sé chuyen géi tin 1én dwong da duge chon.

2.1.3 Mang khong day

Néu phén biét mang theo tidu chi hitu tuyen hay vo tuyén thi ta ¢6 thém cac loai mang khong day
sau:

2.1.3.1 Noi ket hé thong (System interconnection)

Mang nay nham muc dich thay thé hé thong cap noi két cac thiet bi cuc bd vao may tinh nhir man
hinh, ban phim, chudt, phone, loa ,....

Base | To wred network
station

(a) (b)
Hinh 2.7 (a) Thiét bi khéng day, (k) Mang cuc bdé khédng day

2.1.3.2 Mang cuc bo khong day (Wireless LANs):

Tat ca cac may tinh giao tiep véi nhau thong qua mot tram co s& (Base Station) duwoc noi bang cap
vao hé thong mang.

2.1.3.3 Mang dién rong khong day (Wireless WAN5s):

Thong thuong mang cién thoai di dong so thudc dang nay. Véi cac cong nghé mai cho phép biang
thong mang co thé dat dén 50 Mbps véi khoang cach vai kilomet

Wl

Flying router

2]

a0 0000 R®

=it

Wired
LAN

Portable
9 MaRpfhurén rong khéng

One telephone
call per computer

(a) (b)

Trong hinh (a ) cac may tinh su dung cong nghe mang vo tuyen dé noi ket voi router. Nguoc lai
trong hinh (b), cac may tinh dugc noi bang duong day hitu tuyén vai mot router, dé tir do router st
dung k¥ thudt vo tuyén dé lién lac véi cac router khac.

2.1.4 Lién mang (Internetwork)

Thm:mg ﬂm’mlg mot mang rna}r tinh ¢6 thé khong dong nhat ( hnmugenenus) fire co sit khac nhau
ve phan cung va phan mem giita cac may tinh. Trong thuce té ta chi c6 thé xay dung duoc cac
mang 1on bang cach lién noi két (interconnecting) nhiéu loai mang lai véi nhau. Cong viéc nay
dugc goi la lien mang (Internetworking).
Vi du:
= Noi két mot tap cac mang LAN ¢ kiéu khac nhau nhw dang Bus véi dang vong cia
mot cong ty.
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= Noi cac mang LAN lai vdi nhau nho vao mot mang dién rong, luc d6 mang WAN
dong vai tro la mot Subnet.

= NOoi cac mang WAN lai voi nhau hinh thanh mang WAN lon hon. Lién mang lon
nhat hién nay la mang toan cau Internet.

2.2 Phan mém mang

bay la thanh phﬁn quan trong that sy lam cho mang may tinh van hanh chir khong phai la phﬁn
cung. Phan mém mang duoc xay dung dua trén nén tang cua 3 khai mem la giao thire (protocol),
dich vu (service) va grao dién (interface).
= Giao thitc (Protocol): M6 ta cach thire hai thanh phan giao tiép trao doi thong tin véi
nhau.
= Dich vu (Services): M6 ta nhitng gi ma mot mang may tinh cung cap cho cac thanh
phﬁn muon g1ao ﬁép VOl No.
= Giao dién (Interfaces): Mo ta cach thitc ma mot khach hang ¢6 thé st dung duoc céac
dich vu mang va cach thirc cac dich vu c¢é thé duoc truy cap dén.

2.2.1 Cau tric thi biac cia giao thirc

Neén tang cho tat ca cac phan mém lam cho mang may tinh hoat dong chinh la khai niém kién trc
thar bac cua giao thie (protocol hierachies). No to chuic cac dich vu ma mét mang may tinh cung
cap thanh cac tangﬂo‘p (layers)

Hai thanh phan bo phan ¢ hai may tinh khac nhau, nhung o cung -::ap, ching luon luon thr:m.g nhat
voi nhau vé cach thire ma chung s& trao doi thong tin. Qui tac trao doi théng tin nay duoc mo ta
trong mot giao thu’c (protocol).

Mot hé mang truyen tai dit liéu thuong duoc ﬂuet ké dudi dang phan tang Pe minh hoa y nghia
cua no ta xem xet mo hinh hoat dong cua he thong géi nhan thu tin I;he g101.

Hai d6i tac A & Paris va B 0 Thanh phn Can Tho thuwong xuyen trao doi thu tir voi nhau. ViA
khﬂng thé noi tiéng Viét va B khong thé noi heng Phap, trong khi d6 ca hai ¢ thé hiéu tiéng Anh,
cho nén né duoc chon 1a ngdn ngit dé trao doi thu tlr, vin ban gitta A va B. Ca hai géi thu tir co
quan cia ho. Trong cong ty ¢6 bd phan van thu 1anh trach nhiém tap hop va géi tat ca cac thu cia
cong ty ra buu dién.

Tién trinh A g6i cho B mét la thwr dién ra nhu sau:

1. A viét mot la thu bang tiéng Phap bang but may cua anh ta.
A dwa la thw cho thw ky, biét tieng Anh dé thong dich 14 thw ra tiéng Anh, sau do6 bé la thu
vao bao thu vol dia chi nguol nhan la dia chi cua B.
3. Nhan vién cua bo phan van thnr chiu trach nhuém thu thap thu cua cong ty ghe qua van
phong ctia A dé nhan thu can gm di.
B0 phan van tha thue hién viéc phan loai thu va dan tem 1én cac la thu bﬁng mot may dan
tem.
La thw duogc gn'i dén buu dién & Paris.
La thu duoc 6 to chuyén dén trung tam phan loai ¢ Paris.
Nhitng la thu go1 sang Viet Nam dlrn:;r-:: clm}fen dén san bay 6 Paris bang tau dién ngam
La thu go1 sang Viet nam duoc chuyen dén san bay Tan Son Nhat (Thanh Pho Ho Chi
Minh) bang may bay.
9. Thu dugc 6 t6 chd dén trung tim phan loa1 thu cua Thanh Phé Ho6 Chi Minh.
10. Thu cho co quan cuiia B dugc chuyen vé Buu dién Can Tho béang 6 t0.
11. Thu cho co quan cia B duge chuyén dén cong ty ciia B bang 6 to.
12. B6 phan van thw ctia cong ty ctia B tién hanh phan loai thr.

i

00 1 O\
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13. Thu dugc phat vao mot gio da dinh den cac nguoi nhan, trong truong hop nay ¢é van
phong cua B.
14. Thu ky cta B mé thw ra va dich ndi dung 1a thw goi cho B sang tiéng Viét.
15. B doc la thu cua A da gor cho anh ta.
Ta co thé tom tat lai tién trinh trén bang mot mo hinh phén tang voi cac mit ctia mang thu tin nay
nhu sau:

H2.10 M& hinh g&i nhan thu tin thé giéi

Tr ong md hinh trén,maéi tang thi dwa trén tang phia dwoi. Vi duy, cac plmcrng tién cuia giao thong
cua tang nhu 0 10, tau hoa, may bay (cua tang lien két dit liéu) tang van chuyén thi can ha tang co
s0 nhu duong 6 to, duong sat, san bay (cua tang vt 1y).

Doi vo1 moi tfmg1r cac chire nang dugce dinh nghia la cac dich vu cung cap cho tang phia tren no.
Cac c'[u*l:mg thang mau do trn:ung so d6 xac dinh cac dich vu duoc cung cap bai cac tang khac nhau.

Thém vao do, cac chirc nang cua tung tang tuong ung vai cac luat duoc goi la cac giao thire
(Protocols).

2.2.2 Vi du vé cau tric thit bac ciia giao thirc

Xem xét mot vi du khac lién quan dén hé thong truyén tap tin tir may tinh X sang may Y. Hai may
nay duoc néi voi nhau béi mot day cap tuan tu. Chung ta xem xet mot mo hinh gé&m 3 tﬁng:

e Nguoi sit dung muon truyén mot tap tin s€ thue hién mot 1o1 goi dén tang A nho vao mot
ham da dugc dinh nghia san, send file(fileName, destination). Trong do fileName la tap
tin can truyén di, destination 1a dia chi ctia may tinh nhan tap tin.

« Tang A phan chia tap tin thanh nhiéu thong diep va tmyen ting thong diep nho lenh
send message(MessageNo, destination) do tang B cung cap.

° Tﬁng B quan ly viec go1 cac thong diep, dam nhiem viec phan chia cac thﬁng diep thanh
nhiéu don vi tm}fen tin, goi la cac khung (frame) gm cac khung giifra X va Y tuan theo luat

d3 dinh trudce (protocol) nhur tan suat géi, diéu khién luong, cho bao nhéan ctia bén nhan,
diéu khién 16i.

Bién Soan: Th.s Ng6 Ba Hung — Ks Pham The Phi - 01/2005 I



Pai Hoc Can Tho - Khoa Céng Nghé Thong Tin - Gido Trinh Mang May Tinh — V1.0

H2.11 Ung dung 3 tang
o Tang B giao cho tang C mot chudi cac bit ma chung s& duoc truyen lén duong truyen vat
ly, khong quan tam gi vé y nghia cua cac bit, dé dén noi nhan.
Thong tin duogc tru}fen trén mot kenh truyen don gian hoac phire tap va dugc dinh hu:cmg de:n no1
nhan. Bén nhan thye hién nguoc lai tién trinh ctia bén go1. Ca bén nhan va bén go1 cung co s0 lan
gor/nhan giong nhau.

HZ.12 Pon vi truyén d* liédu qua céac ténq

Ta cling chuy rang, kich thuoc cua cac don vi tmyen tin trong tung tang la khac nhau. O tang A
don v1 1a mot tap tin. Tang B, don vi truyén tin 12 cac kKhung theo mot cau tric da duge dinh nghia.
Tang C, don vi truyen tin la cac tin hién dwoc truyén trén dwong truyén vat 1y.

2.2.3 Dich vu mang

H?u hét cac tang mang déu cung cap mot hodc ca hai kiéu dich vu: Pinh hudng noi két va Khong
noi ket.

* Dich vu dinh huong noi két (Connection-oriented): Pay la dich vu van hanh theo mé hinh
cua hé th::mg dién thoai. Pau tien ben goi phai thiét lap mot noi két, ké dén thue hién nhiéu
cudc trao doi thong tin va cuoi cung thi giai phong noi ket.

= Dich vu khong noi ket (Connectionless): Pay la dich vu van hanh theo mé hinh kiéu thw
tin. Dit ligu cua ban truoc tien dugc dat vao trong mot bao thu trén do co ghi 16 dia chi cua
nguoi nhan va dia chi ctia nguoi gdi. Sau do s& gdi ca bao thu va ndi dung dén nguoi
nhan.

Mot s6 nhitng dich vu thuong dwoc cung cap ¢ moi tang mang cho cé hai loai c6 noi két va khong
noi ket duoc liét ké & bang dudi day:

Loai Dich vu Vi du
Co Luodng thong diép tin cay Vi du gdi tuan tu cac trang
nm ( Reliable message stream)
ket Luong byte tin cay Dang nhap tir xa
( Reliable byte stream)
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Noi ket khong tin cay Am thanh 50
(Unreliable connection)
Thar tin khong tin cay Mail theo kiéu bd
Khéng (Unreliable datagram)
néi Thar tin co bao nhan Mail dugc dang ky
1t (Acknowledged datagram)
Yéu cau - tra loi Truy van co so dit ligu
(Request — Reply)

Méi loai dich vu duge cung cap voi chat lwong khac nhau. Cac loai dich vu c6 noi két thuong dam
bao thit tu dén noi cua thong tin nhur that tir ching da duoc gm di, cling nhu dam ban dit liéu luon
dén noi. Hai diéu nay thuong khéng duoce dam béao trong cac dich vu loai khéng noi két.

2.2.3.1 Cac phép toan cua dich vu

Mot dich vu thuong dwge mo ta bang mot tap hop cac ham co ban (prinutives) hay do1 klu con goi
la cac tac vu (operations) san co cho cac khach hang st dung. M6t so cac ham co ban thuong c6
cho mot dich vu dinh hwong no1 két nhu sau:

Ham co ban Chikc ning

LISTEN Nghén dé cho mot yéu cau not két goi dén
CONNECT Yéu cau thiét 1ap noi ket voi bén muon giao tiep
RECIEVE Nghén dé cho nhan cac thong diép goi den
SEND Gao1 thong digp sang bén kia

DISCONNECT | Két thiic mét no1 keét

Qua trinh trao doi thong tin giita Client, nguoi ¢6 nhu cau stt dung dich vu va server, nguoi cung
cap dich vu duge thure hién bang cach sit dung cac ham co s6 trén duge mo ta nhar kich ban sau:

Server Client
LISTEN

CONNECT
RECIEVE SEND
SEND RECIEVE
DISCONNECT | DISCONNECT

Client machine Server machine
(1) Connect request

Client_ (2) ACK

process
g (3) Request for data ?ul::u:;s
Syslem - (4) Reply
calls :

: (5) Disconnect X
Operating Protocol | - : Brotorad
EyﬁiEm{ Kemel slack Drivers (6) Disconnect Kernel L

H2.13 M&6 hinh dich vu cé ndéi két

Drivers

2.2.3.2 Su khac biét giika dich vu va giao thirc

Giao thure va dich vu la hai nén tang rat quan trong trong viéc thiét ket va xay dung mot hé thong
mang. Can hiéu ré v nghia va phan biét su khac biét giita chung.

=  Dich vu: 1a mot tap cac phép toan ma mot tang cung cap cho tang phia trén ctia né goi
su dung.
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= Giao thire: la mot tap cac luat mo ta khuon dang dit lieu, y nghia cua cac goi tin va thu
tu cac go1 tin dugc su dung trong qua frinh giao tiép.

=  Chu y: Cliing mét service co thé duoc thue hién béi cac protocol khac nhau; moi
protocol ¢6 thé duoc cai dit theo mot cach thire khac nhau ( st dung cau tric dit liéu
khac nhau, ngon ngit lap trinh la khac nhau, vv...)

Layer k + 1 Layer k + 1
]SE rvice provided by layer Kk [
Protocol
Layerk |-======cssceccscccncccsccncnncannna. = Layerk
Layer k - 1 Layer K - 1

HZ.14 Quan hé gitta dich vu va giao thiwc

2.3 Mo hinh tham khao OSI

Pé da dang cho viéc noi két va trao doi thong tin giita cac may tinh voi nhau, vao nam 1983, t6
chirc tiéu chuan thé gidi ISO d4 phat trién mot mo hinh cho phép hai may tinh ¢6 thé géi va nhan
dit liéu cho nhau. M6 hinh nay dua trén tiép can phan tang (16p), vai moi tang dam nhiém mét so
cac chire nang co ban nao do.

Pe hai mz'ly tinh ¢6 thé trao ddi thong tin duoc voi nhau can co rat nhiéu van dé lién quan. Vi du
nhu can co Card mang, day cap mang, dien thé tin hiéu trén cap mang, cach thire déng go1 dit lieu,
dicu khién 161 dm:mg 1:111}«'&11 VV.. Bang cach phan chia cac chirc ning nay vao nhiing tang neng
biét nhau, viéc viét cac phan mém dé thue hién ching tré nén dé dang hon. M6 hinh OSI gitp
dﬁl:lg nhat cac hé thong may tinh khac biét nhau khi chiing trao doi thong tin. M6 hinh nay gom co
7 tang:

T%ng 7: Tﬂng irng dung (Application Layer)

Piy la tang trén cting, cung cap cac ung dung truy xuat dén cac dich vu mang. N6 bao
gom cac ung dung cia nguoi dung, vi du nhw cac Web Browser (Netscape Navigator,
Internet Explorer ), cac Mail User Agent (Outlook Express, Netscape Messenger, ...)
hay cac chuong trinh lam server cung cﬁp cac dich vu mang nhu cac Web Server
(Netscape Enterprise, Internet Information Service, Apache, ...), Cac FTP Server, cac
Mail server (Send mail, MDeamon). Nguoi ding mang giao tiép truc tiép véi tang nay.

Tﬁng 6: Tfing trinh bay (Presentation Layer)

Tf%ng nay dam bao cac may tinh co kiéu dinh dang dit lieu khac nhau van co thé trao doi
thong tin cho nhau. Th::mg thu.'mg cac may tinh sé ﬂlémg nhat véi nhau vé mot kiéu dinh
dang dit ligu trung gian dé trao doi thong tin gitta cac may tinh. Mot dit liéu can goi di
s& duoc tang trinh bay chuyén sang dinh dang trung gian trueoc kin no duge truyén lén
mang. Nguoc lai, khi nhan dit liéu tir mang, tang trinh bay s& chuyén dit liéu sang dinh
dang rieng cua no.

Tﬁng S: Tﬁng giao dich (Session Layer)
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Tang nay cho phép cac tng dung ﬂﬁét lap, sir dung va xoa cac kenh giao tiep giita chung
(duoc got la giao dich). No cung cap co che cho viec nhan biet ten va cac chue nang ve
bao mat thong tin khi truyén qua mang.

Tﬁng 4: Tﬂng van chuyén (Transport Layer)

Tang nay dam bao truyén tai dit liéu giita cac qua trinh. Dit ligu go1 di duwge dam bao
khong co 101 theo dung trinh tu, khong b mat mat, trung lap Doi voi cac go1 tin co kich
thaoc lon, tang nay sé phan chia chung thanh cac phan nho truéoc khi goi di, cting nhuw
tap hop la1 chung klhi nhan duoec.

Tﬁng 3: TE‘mg mang (Network Layer)

Tang nay dam bao cac goi tin dit lieu (Packet) co thértmyén fir may tinh nay dén may
tinh kia cho du khong ¢o duong truyén vat ly trire tiép gitta chung. N6 nhan nluém vu
tim dwong di cho dit liéu dén cac dich khac nhau frong mang.

Tang 2: Tang lién két dix liéu (Data-Link Layer)

Tf%ng nay dam bao h‘ll}féﬂ tai cac khung dir ligu (Frame) gitta hai may tinh co duong
truyén vat 1y noi truc tiép voi nhau. N6 cai dat co ché phat hién va xir 1y 1oi dit liéu
nhan.

Tﬁng 1: Tﬁng vat ky (Physical Layer)

Piéu khién viée truyén tai that sur cac bit tren duong truyéen vat 1y. N6 dinh nghia cac tin
hiéu dién, trang thai dwong truyen, phwrong phap ma hoa dit lidu, cac loai dau noéi duwoc
sur dung.

Vé nguyen tac tang n cua mot he thcmg chi giao hep, trao doi thong tin voi tang n cua he ﬂmng
khac. Moi tang s& co cac don vi truyén dit lidu riéng:

. Tang vat ly: bt

B Tang lién két dit liéu; Khung (Frame)
B Tang Man,g Goi tin (Packet)

« Tang van chuyen: Poan (Segment)

H2.15-X 1y dit 1iéu qua céc tang

Trong thue te, dit lidu dugc go1 di tu ti’ing trén
Xuong tang dudi cho dén tang thap n.hat cua may
tinh géi. O do, dir igu s€ dugc truyén di trén
dtrmlg 1111},!&11 vat ly. Mai khi dit liéu duoc tmyen
xuong tang phia dwdi thi né bi "g6i" lai trong don
vi dit liéu ctia tang dudi. Tai bén nhan, dit lidu sé
duoc truyen nguoc 1én cac tang cao dan. Mai lan
qua mot tang, don vi dit liéu twong g s& duage
thao ra.

Pon vi dit liéu ciia moi tﬁng s& co mot tieu de
(header) neéng.

OSI chi 1a mé hinh tham khéao, méi nha sén xuat
khi phat minh ra hé thong mang ctia minh s& thure hién cac chite ning & timg tang theo nhitng
cach thic riéng. Cac cach thitc nay thwong duoc mo ta duwdi dang cac chuan mang hay cac giao
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thitc mang. Nhu vy dan dén truong hop cing mét chire néing nhung hai hé thong mang khéc
nhau sé khong tuong tac duge voi nhau. Hinh duo sé so sanh kien tiic cua cac he dieu hanh mang
thong dung vol mo hinh OSIL

Pé thue hién cac chirc nang & tang 3 va tang 4 trong mo hinh OSI, mdi hé thong mang sé& co cac
protocol riéng:

= UNIX: Tang 3 dung giao thuc IP, tang 4 giao thic TCP/UDP

= Netware: Tang 3 dung giao thirc IPX, tang 4 giaﬂ thire SPX .

= Microsoft dinh nghia giao thite NETBEUI de thuc hién chire nang cua ca tang 3 va

tang 4

Néu chi dirng lai ¢ day thi cac may tinh UNIX, Netware va NT s& khong trao doi thong tin dwoc
vol nhau. Vo1 sirlon manh ctia mang Internet, cac may tinh cai dat cac he dieu hanh khac nhau
do1 ho1 phai giao tiep dwoc vol nhau, tire phai su dung chung mot giao thire. Po chinh la bo giao
thuc TCP/IP, giao thirc cua mang Internet.

M ebaraw Fie 1D
Cone

Apphoahon

Prcadabhrn subEror

Hared| HetEye

Tassiom FIESMTP,..  f™* HeRs

Trars port TCP-ULE SPX
HETBEUL

Metarovs P IFX

Lan Uiy LanDvrer
ODL-HDIS HDIE

Phisycal Fhisyeal

Daty- e LanDnoey
A

Flhsyral Fheyral

H2.16 - Kién triic clia mét so6 hé dién hanh mang théng dung
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Muc dich

Chwong 3: Tang vat Iy

Chuong nay nham gidi thiéu nhitng néi dung co ban sau:

~ A
Yeu cau

G101 thieu mo hinh cua mot he thcmg tmyen dit l1éu don gian va cac van dé c¢6 lién
quan dén trong mot he ﬂmng tmyen dit liéu sir dung may tinh
Gio1 thieu c:a-:: phm:mg phap so hc:ra thong tin

Gidi thidu vé dac diém kénh truyén, tinh nang ki thuat cta cac loai cap truyén dit
heu

Gidi thiéu cac hinh thire ma hoa dit lidu so de truyen tai trén dudng truyéen

Sau khi hoc xong chuwrong nay, ngm:u hoc phai ¢o duwoc nhitng kha nang sau:

Liét ké duoce nhiing van de co ban ¢o lién quan dén mot hé thong truyen dit liéu
M5 ta duoc cac hinh thite s6 hoa thong tin

Phén biét va tinh toan dwoc cac dai lwong lién quan dén dac tinh cia mot kénh
truyen nhr; Bang thong, tan so bién diéu, toc do dit lidu, nhiéu, dung lwong va giao
thong ctia mot kénh truyén

M3 hoa duoc dit lidu s6 nho vao cac tin hiéu so va tuan tu theo cac k¥ thuat khac
nhau.
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3.1 Gi6i thiéu
Vé co ban, mot hé thong mang truyéen dit liéu don gian nhat duge mo ta nhu sau:

Huong truyén s

DU ligu Thiét Bi Thigt Bi  |DU liéu
— | T Wl o e [

- e
Kénh truyén

H3.1 Hé thdéng truyén dit liéu don gian

Trong mo hinh trén, dit liéu gﬁm ¢0 van ban, hinh anh, am thanh, phim anh can duoc s6 hoa dudi
dang nhi phan (b1t 0, 1) dé- dé dang choxurly va tmyén tai. Thiét bi truyén duoc noi voi thiét bi
nhan bang mot duong tmyen hitu tu}fen hodc vo tuyén.
Tl'l.l}"ﬂll tin la qua trinh thiet bi truyen go1 di lan lwot cac bit cua dit ligu 1én kénh ’u'uyen dé no lan
truyen sang thiet bi nhan va nhur the la dit héu da duoc truyen di. Cac tluet b1 truyén va nhan la cac
may tinh. Bé cho hé thnng nay co the hoat dong duoc thi cac van dé sau can phai dugc xem xet:

= (Cach thie ma hoa thong tin thanh dit liéu so.

= Cac loai kénh tmyen dan c6 ihe str dung dé tmyen tin.

= So do noi ket cac thiét bi truyén va nhan la1 vo1 nhau.

= Cach thuc tlLl}FEII tai cac bit tir thiet bi t111}ren sang thiet bi nhan.
Heé thong trén la he thong co ban nhat cho cac hé thong truyen dit lidu. N6 thue hién day du cac
chire nang ma tang vat ly trong mo hinh OSI quu dinh.

3.2 Van dé so hoa thong tin

Théng tin ton tai dudi nhiéu hinh thire khac nhau. Dé xir 1y, ma dac biét dé truyen tai thong tin ta
can phai ma hoa chung.

Léi néi : Anh tinh :

Heé thong : dién thoai Heé thong: fax

Bo ma hoa : mucro Bo ma hoa : scanner

Bo giaima : Loa 1 Bo gia1 ma : Bo thong dich tap tin
Truyén ta1 : tin huéu tuan tu hay tin Tru}'en tai : Tin hiéu tuan tw hoéc tin
hiéu so hieu so.

Dir liéu tin hoc : .

Hé thong : mang !myen tin. Truyén hinh :

B6 mi hoa : Bo diéu khién truyén Hé théng : truyén quang ba

thong. BoO ma hoa : caméra

B6 giai ma:Bo dieu khién truyén B0 gia1 ma : bo thu TV + antenne
thong Truyen tai : Tin hiéu tuan ti hoac tin
Truyen tai ; Tin hiéu tuan ti hoac tin | hiéu so.

hiéu so.

T1-::1:|1g thor dai chung ta, thong tin ﬂurcmg duoc the hién dudi dang cac trang tai lidu hon hop, nhu
cac trang web, ma ¢ do dong thot c6 the thé hién van ban, hinh anh tinh, hinh anh déng, phim
anh,.... Thong tin thuc té dugc thé hién dudi dang da phwong tién. Moi mot loai thong tin sé& hitu
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hé thong mé hoa riéng, nhung ket qua thi giong nhau: mét chudi cac s6 0 va 1. Viée truyen tai
thong tin bao gom viec truyen tai cac bit nay.

Mo hinh ma hoa nhu sau:

-
Van ban
L

~

Hinh anh

-

'

Am thanh

-'.'H

¥y

Phim anh

"'\.,.l

-

-

S6
hoa

H3.2 So 46 sé héa dix liéu

3.2.1 S6 héa vian ban

- — e —— — e
A B C D
LB ] e sass =e
F G H |
— a—an —— —»
K L ] M
a——n ——a— - " LTy
P 1] R S
- ass— - — ..
U ¥ W ~
- oms
L

H3.3 MA Morse

Hé thong ma hoa dau tién lién quan dén van ban la hé
thong ma Morse, duoc st dung 1ong réi trude khi ¢6
may tinh. Pay la mét bo ma nhi phan s dung 2 ky tu
cham (.) va gach (-) dé so hoa van ban (c6 thé xem
twong duong voi cac bit 0 va 1).
Tuy nhién no co nhiéu diém bat loi sau:
= Ngheo nan: it cac ky tur duge ma hoa;
= NO sit dung su phoi hop ctia cac dau gach va
dau cham voi do dai khac nhau, diéu nay
khong duwgc tién 1g1 dac biét cho cac ky tir co
tan suat xuat hien giong nhau.

Chinh vi thé no khong dugc dung dé so hoa thong tin.
Néu chung ta qui dinh rang so bit dung de ma hoa cho
mot ky tur phai bang nhau thi vai p bit ta ¢ the ma hoa

cho 2° ky . Hé thong mé hoa nhu the da duge dung trong qua k.

Vidu:

5 bit: diing trong hé thong ATI (Alphabet Télégraphique International)
7 bit : go1 1a ma ASCII (American Standard Code for Informatics Interchange) duoc dung rong rai

trong may tinh.
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poids Terts
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H3.4 Ma ASCII chuan

Bang mi nay co ca cac ky tw khong in dwoc goi la cac ky tu diéu khién duoc ding dé tao ra cac
tac vu trén cac thiét bi tin hoc hay ding @& diéu khién thong tin truyén tai.

Bang ma 8 bits: co ma ASCII mo rong va ma EBCDIC

Vi may tinh luu thong tin duot dang cac byte 8 bit nén khi sir dung ma ASCII 7 bit thi bit co trong
36 16n nhat (v1 tr1 thir 7) ludn co gia tr1 la 0. Chung ta co thé sit dung bit nay dé dinh ngluﬂ cac ky
tir dac biet bang cach dat no gia tr1 1. Va nhu thé chung ta co mot bang ma ASCII mo rong. Tuy
nhién, diéu nay s& dan dén viéc ton tai nhiéu bang ma ASCII mé rong khac nhau lam kho khan
trong viéc trao doi thong tin trén pham vi toan the gidi.

Mz EBCDIC dung 8 bits dé ma hoa nho d6 ¢4 the the hién dugce 256 ky tir. N6 duoc st dung
trong cac may tinh IBM. Tuy nhién no khong thong dung nhur ma ASCII

Mai 16 bits : Ma Unicode

Ma nay duoc phat tﬁén_gﬁl} day dé thoa man nhu cau trao doi thong tin gitra nhitmg nguo dung
Web. No ma hoa hau hét tat ca cac ky tu cia cac ngon ngir trén the gioi. No twong thich vol ma
ASCII 7 bits & 127 ky tu dau tién. Hién nay ma Unicode bat dau duoe sit dung rong rii.

3.2.2 S6 héa hinh anh tinh

Anh 56 that s 1a mot anh dugce vé nén tir cac duong thang va moi duong thang duge xay dung
bang cac diem. Mot anh theo chuan VGA vo1 do phan gia1 640x480 co nghia la mot ma tran gom
480 duong ngang va moi duwong gc-m 640 diem anh (pixel).

- dﬂr I L%
’ '\ |||| »
&
;  Anhgoc @ Anh 1 do phan giai Anh di s6 hoa
o

H3.5 Mi hoa hinh anh tinh

Mot diem anh dugc ma hoa tuy thudc vao chat llrc:rng cua anh:

Anh den trang : st dung mot bit dé ma hoa mot diem : gia tri 0 cho diém anh mau den va 1 cho
diém anh mau trang.

Anh gom 256 nmrc xam: moi diem duoc the hién bang mot byte (8 bits) ;
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Anh mau; nguoi ta chimg minh rang mot mau la s phm hop cua ba mau co ban la do (Red), xanh
la (Green) va xanh duong (Blue). Vi thé mot mau bat ky ¢o the duwoc bieu bien boi bieu thitc:

=aR + bG +cB
T1 ong do a, b, ¢ la cac lugng cua cac mau co ban. Thong thlrmlg mot anh dep s€ co luong mau vol
gia tri tir 0 dén 255. Va nhu thé, mot anh mau thude loai nay duoc thé hién bang 3 ma tran tuong
u'ng cho 3 loai mau co ban. Moi phan tit ciia mang co gia tri cia 8 bits. Chinh vi thé can ¢é 24 bit
dé ma hoa cho mot diem anh mau.
Kich thudc cia cac anh mau la dang ké, vi thé nguoti ta can co phuirong phap ma hoa dé giam kich
thwtoc cua cac anh.

3.2.3 S0 héa am thanh va phim anh

Dit liéu kiéu am thanh va phim anh thuoc kiéu tin hiéu tuan twr. Céc tin hiéu tuan tu dwoc so hoa
theo cach thirc sau day:

,l, armpltude _ .
Bién do6 - :
! mal &n2iTin hiéu tuan tu

1 - Lay mau \/

Tin hiéu duge lay mau: vai tan so £, ta do bién do
cua tin hiéu, nlr the ta dwoc mot loat cac so do.

temps thot gian

: o
H3.6 Lay mau
§ e pien do
- H— ———
:"__"' =T 2 - Lwong hoa
A R 2 L Ta xac dinh mot thang do voi cac gla tr1 la Iy
Sl ===} i thira cua 2 ( 27 ) va thue hién viéc lay tuong
- ) TR T e . . T e ity
I r1-FF ~- :I o S 1mg cac sO do vao gia tr1 thanh do.
0 -
H3.7 Lwrong hoa _
i 111
11d 110 110 110
3- Ma hoa -
Moi mot gia tri sau do duge ma hoa thanh cac oy 100
gia tr1 nhi phan va dat vao frong cac tap tin. 010
011001100110111110101110110010...... 001
| -z
S
H3.8 Mi hoa

Dmlg llrmlg tap tin nhan dugc phu thuoe hoan toan vao tan so lay mau f va so luong bit ding dé
ma hoa gia tri thang do p ( chieu dai ma cho mai gia tr1).

3.3 Cac loai kénh truyen

3.3.1 Kénh truyeén hitu tuyén

Cap thude loai kénh truyén hitu tuyén duoce st dung dé noi may tinh va cac thanh phan mang lai
voi nhau. Hién nay ¢6 3 loai cap duoc sit dung pho bien 1a; Cap xoan doi (twisted pair), cap dong
truc (coax) va cap quang (fiber optic). Viéc chon lya loai cap su dung cho mang tuy thuoc vao
nhiéu yéu to nhur: gia thanh, khoang cach, so lwong may tinh, toc do yeu cau, bang thong
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3.3.1.1 Cap xoan d6i (Twisted Pair)

Cap xoan d6i ¢o hai loai: C6 vo boc (Shielded Twisted Pair) va khong co vo boc (Unshielded
Twisted Pair). Cap xoan do1 ¢o vo boc sir dung mot vo boc dac biet quan xung quanh day dan cé
tac dung chung nhiéu. Cap xoan do1 tro thanh loai cap mang dugc s dung nhiéu nhat hién nay.
N6 ho tro hau het cac khoang toc dd va cac cau hinh mang khac nhau va duoc hé trg béi hau heét
cac nha san xuat thiét bi mang.

e N T N TN TN
Mla Vg Vg Wio Vie Vig Wio Voo §
L) PRI . . ct '

Cac dac tinh cua cap xoan dm 1a: (b)

» Duoc su dung trong mang token 11ng (cap loai 4 toc d6 16MBps), chuan mang Ethernet

10BaseT CTDG d6 10MBps), hay chuan mang 100BaseT ( toc dd 100Mbps)

e (n1a ca chap nhan duoc.
UTP thuong duoc sit dung bén trong cac toa nha vi no it ¢6 kha nang chéng nhidu hon so
vol STP.
Cap loa1 2 co téc do dat dén 1Mbps (cap dién thoai) .
Cap loa1 3 co tuc do dat {ien 10Mbps (Dung trong mang Ethernet 10BaseT) (Hinh a)

Cap loai 5 co toc do dat {ien 100MBps (dung trong mang 10BaseT va 100BaseT) (Hinh b)
Cap loai 5E va loai 6 co toc do dat dén 1000 MBps (dung trong mang 1000 BaseT)

3.3.1.2 Cap dong truc (Coaxial Cable)

Cap dong truc la loai cap dwoc chon lua cho cac mang nho it nguoi dung, gia thanh thap. Co cap
dong truc gay (thin coaxial cable) va cap dong truc béo (thick coaxial cable)

Copper Insulating Braided Protective
core material outer plastic
\ conductor covering

NY QURLARAR
DANAARAAARN
) R

H3.10 Cap déng truc
o (Cap dong truc gay, ky hiéu RG-58AU, dwoc dung trong chuan mang Ethernet 10Base?.

H3.11 Cap dong truc gay
e Cap dong truc beo, ky huigu RG-11, duoc dung trong chuan mang 10Base5

Cac loai dau no1 duge st dung vol cap dong truc gay la dau noi chit T (T connector), dau noi BNC
va thiét bi dau cudi (Terminator)
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H3.12 Pau noi chit T va BNC

3.3.1.3 Cap quang (Fiber Optic)

Cap quang truyen tai cac song dién tir dudi dang anh sang. Thuec té, su xuat hién cia mot song anh
sang hrmlg 1ng voi bit “1”’va su mat anh sang hrmlg ung voi bit “0”. Cac tin lueu dien tu duoce
chuyen sang tin hiéu anh sang bo1 bo phat, sau do cac tin hugu anh sang s€ dugc chuyen thanh cac
sung dién tr boi boé nhan. Nguon phat quang co thé 1a cac den LED (Light Emitting Diode) )

dién, hay cac diod laser. Bo do anh sang co thé 1a cac té bao quang dién truyén thong hay cac té
bao quang dién dang khoi.

Sheath Jacket
Cladding Jacket

(glass) (plastic) Core Cladding

(a)
H3.13 CAu tric cap quang

Sur lan tmyén tin hiéu duge thye hién boi sw phan xa trén bé mat. Thue té, ton tai 3 loai cap quang.
= Che do don: mot tia sang trén duong tru}fen tai
= Hai ché do con lai goi la ché d6 da: nhiéu tia sang ctng duoc truyén song song nhau

Trong che d6 don, chiét suat n2 > nl. Tia laser co buoc song tu 5 dén 8 micrométres duoc tap

t:m:ng vé mot hufcmg Cac soi loai nay cho phép toc do bit cao nhumg kho xit 1y va phire tap trong
cac thao tac noi ket.

Chiét suat n2
nZ
Sy ia sang laser el

TEp 190p

Chiét suat nl
H3.14 Cap quang ché 46 don - ché 46 da khéng tham thdu - ché 46 da tham théu
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= Ché do da khong tham thau
Cac tia sang di -::huj,ren bang cach phan xa giita be mat cua 2 moi trrong co chiét suat khac nhau
(n2>nl) va mat nhiéu thoi glan hon dé cac song di chuyen so voi ché do6 don. o suy giam duong
truyen tir 30 dB/km doi voi cac loar cap thuy tmh va tir 100 dB/km d6i véi loai cap bang chat déo.
« Ché do da bi tham thau .
Chiét suat ting dan tir trung tam vé v ctia ong. Vi thé su phan xa trong treong hop nay thi rat nhe
nhang.
Tu cach day nhiéu nam nguoi ta co the thure hién da hop trén cting mot soi quang nhiéu thong tin
bi'mg cach dung cac song co do dai khac nhau. K¥ thuat nay duoce go1 la WDM (Wavelength
Division Multiplexing).

3.3.2 Kénh truyén vo6 tuyen

Kénh truyen VO tuyen thi that st tien loi cho tat ca chung ta, dac biet 0 nhitng dia hinh ma kenh
1111},-’&11 hitu tuyen khmlg ‘rha thuc hién dugce hoac phai t6n nhiéu chi phi (rung ram, hai dao, mien
nui). Kenh truyen vo tuyen I:myen ta1 thong tin o toc d¢ anh sang.
Gor:

» ¢latoc do anh sang,

= flatan so cda tin hiéu séng

= Ala do dai song. Klu do ta co

c=A
f(Hz) 10° 10® 10* 10° 10° 10" 10" 10" 10 10" 10?° 10%* 10*
Radio Microwave | Infrared uv X-ray Gamma ray
& o S
P Visible T
o light T

I S
f(Hz) 104" 105 18 07 10° 1w* 10" 10" 10 1w 10 10" 401

P : Fiber
Twisted pair Satellite
Coax '_ : optics
- = |lerrestnal
AM FM microwave
Maritime radio radio -
- -
TV
i
| I I I | | | I | I | |
Band LF MF HF VHF UHF SHF EHF THF

H3.15 Phan bd phd séng dién tir trén
Tin higu co do da1 song cang lon thi khoang cach truyen cang xa ma khong b1 suy giam, ngugc lai
nhimg tin higu co tan s6 cang cao thi co do phat tan cang thap.
Hinh H3.15 mo ta pho ctia song dién tr duoc ding cho truyen dit lidu. Khoang tan so cang cao
cang truyen tai dugc nhiéu thong tin.

3.4 Pac diem kénh truyén

Phuong tien thuong duoc dung dé truyen tai dit lidu ( cac bits 0,1) tu thiét bi truyen dén thiét bi
nhan trén mot kénh truyén nhan vat 1y 1a cac tin hidu tuan tw hay tin hiéu so.
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& :nCuong do * wCuong do

u'5 —

M\}* I =

tmlﬂ' 'f'z — e ‘!_ 3 .
Théi gian "Thoi gian

"u"l e

H3.16 Tin hiéu tuan ty : diwoc bieu dién bang mot d6 16n vat H3.17 Tin hiéu s6 : duogc bieu dién béi mot dé 16m vat 1y véi mot
1y thay doi mét cach lién tuc vai gia tri xac dinh riéng roi

3.4.1 Truyén tai tin hiéu song dang hinh sin

Song dang hinh sin, khéng két thuc hodc suy giam sau mot khoang thoi gian la dang tin higu tuan
tir don gian nhat, dé dang tao ra duoc. Hon thé no con dac bigt duge chuy dén béi yeu to sau. bat
ky mot dang tin hiéu nao cung co ﬂle duoc biéu dién lai hang cac song hinh sin. Yéu to na}«'
duoc rut ra tir mot nghién ciru cu thé noé cho phép chung ta ¢d the dinh nghia mot vai dac diém ctia
kénh truyen vat 1y.

Xem xét mot kénh truyén, gia st rang cac diém noi két la truc tiép, khong co ngit quang, dugc
hinh thanh tir hai soi kim loai. Mot doan ctia kénh truyén duoc xem nhur mot dén 4 cue gém mot
dién tré R va mot tu dién C.

2’

v,(1) R vﬂuttt)

——
H3.18 Mo hinh kénh truyén dit liéu vit ly

Tin hiéu hinh sin duoc ap vao giita cac cuc (giita 2 soi day) duoc tin theo biéu thite:
Vin(t) = Vi sin wt

Trong do ,

= V., :laheu dien the cuce dai;

E w:1ﬂﬂp;f=wﬁ2pi:lﬁt5nsﬁ;

» T=2pi/w=1/f:1a chuky.
Tin hiéu dau ra sé la:

= Vuut{t) = Vc:ut E':-iIl (Wrt 2 F)

= Voi: F:lado tre pha.
Mitc dién the ngd ra tiy thude vao dién thé ngé vao va dac diém vat 1y ctia dén bon cure. Cac luat
trwong dien tu chung minh r511g trong truong hop don gian nhat ta co:

Vou/ Vin=(1 + R*Cw) " F = atan(-RC w)

Ta nhan thay rang dién thé ngD ra Vou tha yeu hon dién thé ngé vao Vi,. Ta noi co mot sy glam
thé va mot su 1&ch pha F gitta higu dien the ngo vao va higu dién thé ngo ra. Néu ta chong 2 séng
dién thé ngd vao va dién thé ngd ra trong mot so do thoi gian, ta co két qua nhu sau:
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Cuong do ¥
I/ if):j giam thé
.J j #oaren &
—eltg L mae e _ Thot gian

|#pa Tin hiéu vao

Tin hiéu ra
H3.19 Sy tre pha va giam the ciia tin hiéu ngo ra

Po suy giam trén kénh truyen A cua tin hiéu 1a mot ty 18 ve cong suat P,/P,, cua tin hiéu phat P,
va tin hiéu nhan dugc Puy. Moi cong suat duoc tinh vai don vi 1a watts. Ta biéu dién do suy giam
bang don vi decibel:

A(W) =10 lﬂgmﬂ:’mf Pc:ut)

pr
Hinh bén mo ta do thi b]EI] dién moi tuong quan
giira do suy glam va tan so song phat trén mot kénh
1:1113!&11 nao do.
Ta thay 1ang tan so t6i wu nhat la £, va nhu thé, néu \_,/
chiing ta muon do suy gmm la nho nhat thi chung ta

s€ chon song phat hinh sin ¢6 tan so cang gan f; T
cang tot. b

H3.20 Twong quan giita tan so va do suy giam ciia tin hiéu

3.4.2 Truyen tin hién bat ky

Ly thuyét toan Fourrier da chung minh riang bat ky mot tin hién nao ciing c¢6 thé xem nhu duoc tao
thanh tir mot tcmg cua mot sO hitu han hoédc vo han cac song hinh sin. Khong di sau vao chimng
minh ta co két qua sau:

« MO0t tin hiéu bat ky x(t) thi ¢6 thé phan tich thanh mét tap hop cac tin hiéu dang song hinh
SIN.

« Néula tin hiéu tuan hoan, thi ta co thé phan tich no thanh dang mot c:hum Fourier. Thuat
ngi chu-::ﬂ o day y Y1 muon néi dén moét loat cac song hinh sin co tan s6 khac nhau nhu la cac
bo1 sO clia tan 6 t6i tu to.

¢ Néu tin hiéu khong la dang tuan hoan, thi ta ¢6 thé phan tich né dwdi dang mot bo Fourier ;
vO1 cac song hinh sin co tan $0 101 rac.

3.4.3 Bing thong cia mét kénh truyén (Bandwidth)

Bo1 vi mot tin hieu bat ky co the dugc xem nhu la mot su két hop ctia mét chuoi cac song hinh sin,
nén ta c6 thé xem Iang su tl'll}’ﬂll tai mot tin hidu bat ky twong dufﬂng VOl VIEC tm}fen tai cac song
hinh sin thanh phan. Vi tan so cua clumg la khac nhau, ching co the dén noi vai do suy giam la
khéac nhau, mot trong so6 chung co thé khong con nhan ra duoc. Néu ta dinh nghia mot ngudng
con “nghe” duogc Ao, thi tat ca cac tin lnéu hinh sin ¢o tan s6 nho hon f; dugc xem nhu bl mat.
Twong tir cac tin hiéu co tan so lon hon £, cr.m,g duoce xem la bi mat. Nhlmg tin hién co thé nhan

ra dugc o beén nghe la cac tin lng¢u co tan so nam gitta f; va f». Khoan tam so nay duoc goi la bang
thong cua mot kenh truyen.
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A(db)

Bing thong W

f1 12
H3.21 Bing thong ciia kénh truyeén

No1 mot cac khac, voi mot tin hieu phuc tap bat ky tin hidu nay s& truyén tai duoc néu nhu tan so
cua cac song hinh sin thanh phan ctia né cé tan s6 nam tmng khﬂang bang thong cua kenh tmyen
Chiing ta ciing nhéan thay rang. bang thong cang 1on thi cang co nhiéu tin hiéu duoc truyén dén
noi. Chinh vi thé ching ta tlm:mlg quan tam dén cac kénh truyén co bang thong rong..

Vi du :d0 rong bang thong cuia kenh truyen dién thoai 1a 3100 Hz vi cac tin hidu am thanh c6 thé
nghe dugc nam ¢ khoang tan so tr 300 Hz dén 3400 Hz.

3.4.4 Tan s6 bién diéu va toc do dir lieu (Baund rate and bit rate)

Mot thong diép thi duogce hinh thanh tir mét chuoi lién tiép cac tin lnéu 56 hay tuan tu. M1 tin hiéu
¢o do dai thor gian la t. Cac tin huiu nay dwoc lan truyen trén kénh truyén Vo1 van tc:u:: 10° m/s
trong kenh truyen cap quang hay 2. 10° /s trong kenh kim loai. Chung ta thay rang toc do lan
tl"uyen khong phal la yeu to quyet dinh. Yéu to quyet dinh chinh 1a nhip ma ta dat tin hiéu 1én kénh
truyen. Nhip nay duoc goi la tan so blEIl diew:
| R =1/t (don vi 1a bauds). |

Neu thong diep dang nhi phan, va mfii tin hien chuyén tair n bit, khi do ta co toc do bit duoc tinh
nhuw sau:

=nR (don v1 la bits/s)
Gia tri nay thé hién nth ma ta dwa cac blt 1én duong truyén.
Vi du : Cho he t]mng co R=1200 bauds va D = 1200 bits/s. Ta suy ra mot tin hién co ban chi
chuyen tar mot bat.

IE{qt so vi du ve tan so bien dieu va toc do dir Cuong d6
lieu: +
o

|
Vidu I Truyén tai cac dit liéu s6 bang cac tin hiéu |
tuan fur. \‘ |

|'

Ta st dung hai kiéu tin hiéu tuan tu, méi loai cé do |
| TllDl glan
j e
R

——

co tﬁ]:l so f- (gap do1 tan so f;). Ca hai ﬁ{l hieu deu fl \j )
co the nhan dugc 0 ngd ra. Ta qu dinh rang tin hiéu

flnt nhat truyén bit “0” va tin hiéu thit hai truyén bit R=1/A D
"1". Nhip duoc st dung dé dua cac tin hieu len

duong truyen bang v6i nhip truyen cac bit boi vi 4 Cuong do
moi tin hiéu thi truyen mot bit. Su phan biét gma tin - "
hieu 0 va 1 dua trén su khac biét vé tan so cua 2 tin

h;in?:u sin. S ma hoa nay duogc go la bién dieu tan \ / /\ 'L /\ 1,

-

S50, :
\Hjt le”‘jé‘“ T”ﬂmi gian
Vi du 2 Truyen dit liéu s0 bdi cac tin hiéu tuan tu. &i P * 4

Trong truong hop nay ta st dung 4 loai tin hieu >
hinh sin lech pha nhau Pi/4. Mai loai tin hiéu co thé

dai song D, song thi nhat c6 tan so f,, séng thi hai \ | \) \ J
2 {1l

R=1/A D=2R
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van chuyen 2 bits hodc 00, 01, 10 hay 11. Véi cach thitc nhur the, toc do dit liéu sé gap doi tan so
bien dieu. ,

Su phan biét giira cac tin hiéu trong truong hop nay du vao pha cua tin hiéu. Ta goi la bien diéu
pha.

Vi du 3 : Truyen tai cac dit liéu so bang cac tin
hiéu so. §
Ta su dung § tin huéu 56 cung do da1 nhung co 111 o
bién d6 khac nhau. Moi tin hiéu truyen tai 3 bits - Sk
boi ching ¢6 thé dai dién cho 8 su ket hop khac _ | | oo
nhau cua 3 bit. Su phan biét giira cac tin hiéu f TN ———
trong trieong hop nay dwra vao bien do cua cac | I _oo1,  Thoi gian
tin hiéu. Ta goi la bién diéu bién do. =l -
Pé ¢6 duoc mot tde do 1111}!%11 dit lieu cao
nhat, ta tim cach cai thién toc do bit. Boi vi D = R=Ua D=5 h
n R, ta co thé tang toc do bit bang cach H3.24 Bién diéu bién 46
tang mot trong cac yéu to sau:
o Hodc tang n (s0 bit truyén tai béi mot tin hiéu), tuy nhién nhiéu la mot rao can quan
tong. . o
o Hoac R( tan so bién diéu), tuy nhién chung ta cling khong the vugt qua tan so6 bién diéu

cuc dai R, .
Két qua sau day da duoce climg minh béi Nyquist (1928) xac dinh méi rang budc giita tan so bién
diéu cuc dai va bang thong cua kénh truyén W:

* Rnx=2W,

o Két qua nay duoc tinh toan trén ly thuyet, trong thue té thi R, = 1,25 W

Cuong dé

3.4.5 Nhiéu va kha niing kénh truyén

Nhiéu bao gom cac tin hiéu ky sinh ching chong 1én cac tin hiéu dwoc truyen tai va ching lam
cho cac tin hiéu nay b1 bién dang

]Cl.rfmg do

i_Tin lliff_‘:u bi
Whiéu

"hoi glan
Tin hiéu truyén —

H3.25 Nhiéu trén kénh truyén

Chiing ta ¢6 the phan biét thanh 3 loai nhiéu :

« Nhifu xac dinh: phu thudc vao dic tinh kénh truyen

o Nhiéu khong xac dinh

e Nhiéu trang tir su chuyén dong cua cac dien tu
Nhidu phién toi nhat di nhién 14 loai nhidu khéng xac dinh. Ching c6 thé 1am thay déi tin hiéu
vao nhitng khoang thoi gian nao d6 lam cho bén nhan kho phan biét duwoc do la bit “0” hay bit “17.
Chinh vi thé ma cong suat cua tin hieu nén lon hon nhiéu so véi cong suat ciia nhiéu. Ty 18 giita
cong suat tin hiéu va cong suat nhiéu tinh theo don vi décibels dugce bieu dién nhu sau

S/B = lUlﬂglg(PsimFﬂﬁ)f PB(Wﬂﬁ))

Trong do Ps va Pp la cong suat ctia tin luéu va cong suat cua nhiéu.
DPinh ly Shannon (1948) giai thich tam quan trong cua ty 1€ S/B trong viéc xac dinh 5o bit t61 da ¢o
thé chuyén chd bdi mot tin hiéu nhu sau:
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fg
B

Két hop véi dinh 1y ciia Nyquist, ta co thé suy ra toc do bit toi da ciia mot kénh truyén duoc tinh
theo cong thire sau:

F
C=Dp = Ryl = Eﬁflugz 1+-é = Hrmgzl l+%‘]
B

C dwoc goi 1a kha nang cia kénh truyén , xac dinh toc do bit toi da co thé chap nhan duoc béi
kénh truyén do.
Vi du : Kenh truyen dien thoai co do rong bang thong la W=3100 Hztyle S/B=20dB. Tu do
ta tinh dugc kha nang cua kénh truyen dién thoai la :
C =206 Kbits/s .

3.4.6 Giao thong (Traffic)

Giao thong la mot khai mém lién quan dén su sit f:lung mot kénh tlllyen tin. Giao thong cho phep
biét duge mie do st dung kénh truyen tir dé co thé chon mot kénh truyén phtt hop véi miie do st
dung hien tai.
Pe danh gia giao thong, ta co the xem mot cuoc truyen tai hay mot cudc g1a0 ﬁép la mot phien
giao dich (session) voi do dai trung binh 1a T ( don vi la gidy). Cho N. la so6 lwong phién giao
dich trung binh trén mot gio. Mat do giao thong E duoc tinh theo biéu thic sau :
E=T N./ 3600

Noi cach khac, mat d6 giao thong la dai lwong dung dé do mirc do st dung kénh truyen trong mét
glay.
Thue té, khi phan tich k¥ hon ta s& thay rang trong mot phién giao dich s& chira nhiéu khoang im
lang (khong dung kénh truyen), ta c6 thé phan biét thanh 2 loai phién giao dich sau:

 Cac phién giao dich ma & d6 thoi gian st dung T duoc sit dung hét.

e Cac phién giao dich ma ¢ do thor gian T ¢o chnra cac khoang 1m lang.
Trong truong hop thar hai, mat do giao thong thi khong phan anh ding mmre do ban ron that sw cua
kénh truyén. Ta tach mét phién giao dich thanh nhiéu giae dich (transaction) voi do dai trung binh
la p bit, cach khoang nhau béi nhitng khoang im lang. Gia sit N, la so giao dich trung binh trong
mot phién giao dich.

. Giao dich
I‘E‘ﬂlﬂﬂﬂg (20i tin co dd dai
im lang trung binh p)

1 phién giao dich d6 dai1 T=N; giao dich

frane action

(paquet de Tonguew
Fignce Py et )

|

I I I N N

| gt dé-duw'eaT = n! b aiet b Do e

Goi D la toc d9 bit cia kénh truyén, toc do bit that su d trong truong hop nay la:

g p

T

T A s ~ X ; o I .
va tan suat su dung kenh truyen duge dinh nghia boi ty so: D

Bién Soan: Th.s Ng6 Ba Hung — Ks Pham The Phi - 01/2005 30



Pai Hoc Can Tho - Khoa Céng Nghé Théng Tin - Gido Trinh Mang May Tinh — V1.0

Vi du : Trong mot tinh toan khoa hoc tir xa, nguoi dung giao tiep véi may tinh trung tam. Cho :
= p=2900 bits, N, =200, T =2700 s, N, = 0.8, D= 1200 brs.

= Khido

e Mat do giao thong trung binh la E = 0.6
. Tang suat su dung kenh truyén 6 = 0.05

3.5 Ma hoa dwong truyen (Line Coding)

Sau khi s6 hoa ﬂmng tin, van dé chlmg ta phai quan tam ké hep la cach truyén tai cac bit “0” va
“1”. Ta c¢6 thé stir dung tin hiéu s6 hodc tin higu tuan tu dé truyén tai cac bit “0”, “1”. Cong viéc
nay con duoc goi 1a ma hoa dudng truyén (line coding).

3.5.1 Ma hoa duong truyén bang tin hiéu so

Trong phwong phap nay ta st dung mot tin higu su cho bit *0” va mot tin hieu su khac cho bt

C¢6 nhiéu cach thirc dé thuc hién diéu nay. Mot s6 phuong phap ma hoa pho bién nhur
Ma NRZ (Non Return fo Zem) RZ (Return to Zero), ludng cuc (bipolar) NRZ va RZ:

1) C 0 1

a) NRZ : Pién thé muic 0 dé thé hién bit 0 va dién thé
khac khc-ng Vo cho bit "1"

b) RZ : Mo bit "1" duoce thé hién bang mot chuyen do
dién thé tir V, vé 0.

¢) Ludng cuc NRZ : Cac bit "1" duogc ma hoa bang mot
dien the duong, sau do dén mot dién thé am va tiép tuc

nir thé.

d) Ludng cuc RZ : Mai bit “1” duoc thé hién bang mét
chuyén déi tir dién thé khac khong vé dién thé khong.
Gia tr1 cta dién thé khac khong dau tién la duong sau do
la am va tiép tuc chuyén doi qua lai nhr the.

= Ma hoa hai pha (biphase):

Cac ma loai nay dugc dinh nghia so voi phuong phap
md NRZ nhu sau:

a) Ma hai pha thnng nhat déi khi con go1 la ma
Manchester: bit "0" duoc thé hién boi mot chuyén doi tir
tin hidu dwong vé tin hiéu am va nguoc lai mot bit “1”
duoc thé hién bang mot chuyén doi tir tin hiéu am veé tin
hiéu duong.

b) M4 hai pha khac biét : Nhay mot pha 0 dé the hién bit
“0” va nhay mot pha Pi dé the hién bit "1".

s 1 R 1 |
e 0
7 bipolar.

0

b)
Q 1

HRE

o O o

i"-.'[ﬂl

[

*‘II _}{m
1.0

bipolar: rz

[ LIL’

Wit

Dit liéu truyén t

E'{H

1g dong ho

¥ o

Ma 2 pha thm]g nhat
|—| l—'

t

O

ipine

Ma 2 pha khac biét

j o
sl alam
mIN

H3.26 Mi hoa dwong truyen bang tin hiéu so

Gﬂl 2

Bién Soan: Th.s Ngoé Ba Hung — Ks Pham The Phi - 01/2005

31



Pai Hoc Can Tho - Khoa Céng Nghé Théng Tin - Gido Trinh Mang May Tinh — V1.0

a) Str dung tin hiéu so theo ma NRZ

b) Sit dung bién diéu bién do

c¢) Su dung bié}-n dieu tan so
d) Su dung bien dieu pha

e) Str dung bién diéu pha

3.5.2 Ma hoa dudng truyéen bang tin hiéu tuan tu

Thong thwong ngum ta su dung mot scmg mang hinh sin vt = vsin( t+ ) dé ma hoa duong truyen.
Trong d6 ta thay doi mot so tham so dé thé hién cac bit "0" va "1"

= Thay doi V, ta co blen diéu bién do (Amplitude mc:dulatmn)

= Thay doi ,taco bién diéu tan so ( Frequency modulation)

= Thaydoi ,taco bién diéu pha (Phase modulation)
Bén truyén thuc hién qua trinh méa hoa mot bit thanh tin hiéu tuan tw goi la bién diéu (modulation).
Nguoc lai bén nhan, nhan duoc tin hiéu tuan tw phai giai ma thanh mat bit, goi la hoan diéu
(demodulation).

d3 PL;U :

wrrgdfade

H3.26 M3 héa dudng truyen bing tin hiéu hiéu tuan ty
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Chuong 4: Tang lién két dir liéu ( Data link layer )
Muc dich

Chuong nay nham gidi thiéu cho nguoi h{_:np nhimg noi dung chu yéu sau:

A A
Yeu cau

Cac chue nang co ban ma tang lien két dit liéu dam trach

Vai tro cua khung trong van dé xi 1y 161 duong truyén va cac phwong phap xac
dinh khung

Gidi thiéu cac phwong phap phat hién 161 nhw Phwong phap kiém tra chan I&,
Phuong phép kiém tra theo chiéu doc va Phuong phap kiém tra phﬂn du tuan hoan.
Gidi thiéu cac giao thire dieu khién 16i cho phép theo déi tinh trang 16i cuia dit liéu
go1 di

Gidi thidu cac giao thie xit 1y 161, chi ra cac cach giai quyét truong hop dit lidu
truyéen di bi 16i.

Sau khi hoc xong chuwong nay, nguoi hoc phai co dugce cac kha nang sau:

Bién luan dwoc vai tro cua tang lién két dir liéu trong van dé xir 1y 16i dit lidu
truyen nhan

Trinh bay duge cac phuong phap dinh khung dém ky tu, phuong phap su dung byte
la co va phuong phap st dung co dac biet

Phan biét dwgc su khac nhau giita cac chirc nang phat hién 161, dieu khién 161 va xi
ly 161 ctia tang hai.

Cai dat duoc co ché phat hién 161 theo cac phwong phap kiém tra chin 18, Phuong
phap kiém tra theo chiéu doc va Phuong phap kiém tra phan du tuan hoan

Cai dat dugce cac giao thie dieu khién 161 Dung va cho, giao thire cta s0 trugt

Ca1 dat duoc giao thire xir 1y 161 Go-Back-N va giao thirc Selective Repeat

Trinh bay duge y twéng co ban cua giao thnire HDLC
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4.1 Chirc ning ciia tang lién ket dix liéu

Tang lién két dit liéu dam nhan cac chirc nang sau:
=  Cung cap mot giao dién duoce dinh nghia chuan cho cac dich vu cung cap cho tang
mang.
« Xirlyloi dlrﬂng tmyen
= DPiéu khién luong dit lidu nho do bén truyén nhanh khong lam tran dit liéu bén nhan
cham

4.1.1 Cac dich vu co ban cuia tang lién ket dit liéu

Nhiem vu cua tang lien két dit lidu la cung cap cac dich vu cho tang mang. Dich vu chinh cua tang
lién két dit lidu la truyén tai dit lidu nhan dwoc tir tang mang trén may goi dén tang mang trén may
nhan.

Pé lam duoc diéu nay, tang lién két dit liéu lay cac goi tin (Pac:ket) ma noé nhan duoc tir tang mang
va go1 chung vao trong cac Khung (frame) dé truyén di. Moi khung chira phan tiéu dé (Header),
thong tin can truyén di (Payload field) va thong tin theo déi khac (Trailer).

Sending machine Receiving machine
Packet Packet
l /mee ‘
Header | Payload field | Trailer Header | Payload field Trailer

. J

H4.1 Vi tri va chirc niing cua tang lién ket dir liéu

C6 3 dich vu co ban ma tang lién ket dit liu thuong cung cap la:
= Dich vu khong noi két khong bao nhan (unacknowledged connectionless service),
thuong duoc su dung tmng mang LAN.
» Dich vu khong néi két c6 bao nhan (acknowledged connectionless service), thuong
dung cho mang khong day.
» Dich vunoi két dinh huéng ¢6 bao nhan (acknowledged connection-oriented
service), thuong dung trong mang WANS.

4.1.2 Xu ly loi

Pé co thé truyen tai duoc dit ligu nhan tu tang mang dén may nhan, tang lién két dit liéu phai st
dlmg cac dich vu duoc cung cap bo tang vat ly. Tat ca nhimg g1 tang vat ly thuc hién la nhan mot
chudi cac bits thé va co gang truyen chiing dén may dich. Tang vat 1y khong dam bao ve do tin
cay cuia cac bits dwoc truyen di. So lwong bits dén noi nhan cé the nhieu, it, hay bang so bits da
go1 di, tham chi gia tn1 cua chung ciing co the khac voi gia tri ma ching da duwoc goi di. Chinh vi
thé ma tang lién két dit lidu phai do im va xit 1y cac 161 trén dit liéu nhan duoc.

4.1.3 Dinh khung

Nhu d4 noi & phan trén, don vi tmyen tin cua tang lién két dit liéu la cac khl.mg Van dé datra la
lam sao bén nhan biet duoe diém bat dau va diém ket thiic ciia khung. Chinh vi vay ma tang lién
két dit liéu can thlet phai qui dinh khuon dang ctia khung ma minh st dung. Co 3 phwong phap dée
dinh khung pho bién sau:

» Pém ky tur (Character count)

= Su dung cac bytes lam co hiéu va cac bytes don (Flag byte with byte stuffing)
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= St dung co bat dau va két thuc khung cung voi cac bit don (Starting and ending

flags with bit stuffing)

4.1.3.1

Phuong phap dém ky tu (Character Count)
Phuong phap nay su dung mot truong trong phan tiéu dé dé& mo ta so luong cac ky tw ¢o trong

khl.mg Bat loi cua phwong phap na}f 1a néu mot ky tir dém ctia mot khung nao do bi 161 s& lam

cho cac khung phia sau khong thé xac dinh duge. Phuwong phap nay vi the ma it dwge sit dung.

/ / gracter count j‘

@|s5|1|2|3|4|5|6|7|8|9|8|0]|1]|2|3|4a|5|6(8|7|8|9|0
Frame 1 Frame 2 Frame 3 Frame 4
5 characters 5 characters 8 characters 8 characters
Error
by[s5|1]12]|3|4|7|6|7|8|9|8|0|1]|2|3|4 6|8|7(8|9(0]1]|2]|3
Frame 1 Frame 2 Now a
(Wrong) character count

H4.2 Pinh khung bing phwong phap dém ky tw

4.1.3.2
stuffing)

One character

: E\a

Phwong phap sit dung byte lam c& va cac byte don (Flag byte with byte

Phuong phap nay st dung mot byte co gia tr1 dac bigt dé lam co hidu (flag byte) danh dau diém

bat dau va ket thuc cua khung.
Mot van dé phat sinh trong
phuong phap nay la, trong dit
liéu c6 the chira byte ¢6 gia tri
cua co lue:u Pieu nay s€ lam gay
khung. Pe giai quyet van de nay,
nguo1 ta dua vao phia truoc byte
dit liéu co gia tr1 cta co hiéu mot
byte dac bigc goi la byte ESC.
Bén nhan khi nhan dugce byte
ESC theo sau la gia tr1 cua co
hiéu thi s€ bo di ky tw ESC dnng
thoi biét day chua phai 1a diém
két thiie cia khung. Tuong tu,
néu trong dit lidu ¢6 chira ky tur

FLAG| Header Fayload fiald Trailer |FLAG
(a)
QOriginal characters After stuffing
A FLAG B —_— | A ESC | [FLAG B
A ESC B A ESC ESC B
A ESC | |[FLAG B - A ESC ESC ESC | |FLAG B

ESC

ESC

H4.3

ESC

ESC

ESC

ESC

(b} . = : e
{a) Khung dugc danh dau boi co hiéu,

(b) Dt liéu cé chita c¢cd hiéu va byte ESC.

ESC thi ta cling dwra thém vao phia triede no mot ky tw ESC. K¥ thuat nay duoce goi 1a ky fir don

(character stuffing).

Yéu diém cta phuong phap nay la no dya trén Ky tw dang 8 bits vi thé s& khong st dung duoc

trong cac hé thong st dung chuan m3 16 bits nhu Unicode chang han.

4.1.3.3

ending flags with bit stuffing).

Phuong phap nay sit dung mau bit dic biét, 01111110, dé lam co danh dau diém bat dau va ket
thue khung. Khi ben goi phat hien co 5 bits 1 lien tiep trong dir lieu go1 di, no sé them vao bit 0.

St dung co bat dau va két thic khung cung véi cac bit dén (Starting and
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Nguoc lai, néu bén nhan phat hién 5 bits lién tiép va theo sau bang mot bit 0, no sé& loai bo bit 0 ra
khoi dit liu. Nho thé co sé khong xuat hién trong dir ligu goi.

(a) 011011111111111111110010

(b) 011011111011111011111010010

1

Stuffed bits

(¢) 011011111111111111110010
H4.4 (a) Dit liéu goe,
(b)Dit liéu chuyen lén duong truyen,
(c) Dit liéu nhan sau khi loai bo céac bit don.

4.1.4 Diéu khién 16i (Error Control)

Mot Van de khac can phal xem xét la cach nao dé dam bao rang toan bo cac khung da duoc phﬂn
phat dén tang mang va dugce phan phat theo dung trinh tir chung da duoc g01. Piéu nay khong can
quan tam trong dich vu khong noi két khong bao nhan. Tuy nhién nd can phai duwoc dam bao trong
dich vu noi két dinh hmfmg
Cach thuong dugce dung de dam bao vigc phan phat tin cay la cung cap cho nguoi gdi mot vai
phan hoi tir ngudi nhan vé tinh trang nhan khung. Hé thong sé dinh nghia mot khung dac biét, goi
la khung bao nhan (acknowledgement), dé cho nguoi nhan thong bao cho nguoi géi tinh trang
cua dir liu nhan la tot hay xau. Néu nguoi géi nhan duoc mét bao hidu tot vé géi tin, ngudi goi an
tam rang géi tin da duoc phan phat mot cach an toan. Ngm:rc la1, mot khung bao khong nhan
(unacknowledgement) bao hieu rang co mot s0 van dé gi d6 doi voi khung nhan va no can phai
duoc truyen lai.
Mot kha nang khac co thé xay ra 1a khung géi di hoan toan bi mat khong dén duoc nguoi nhan.
Tr ong tm&mg hop nay s€ khong co mot khung bao nhan nao dugc goi ve cho nguoi goi, lam cho
ngl.rm g-::ﬁ I01 Vao t:rang thai cho do1 vinh vien.
Pé giai quyeét van dé nay, nguoi ta thém vao tang lién két dit lidu mot bd déem thoi gian (timer).
Khi bén géi truyén mot khung di, né sé thiét lap bo dém thoi gian. Bo dém thoi gian s& khong con
hiéu Iire (time-out) sau mot khoang thor du lon dé khung duge truyen dén nguol nhan, xu ly ¢ do,
va kKhung bao nhan dén dugc nguoi goi. Thong thuong neu khung duge nhan tot, khung bao nhan
s€ tro ve ngmtn go1 truoc thor gian qui dinh. Kl do bo dém thoi gian s€ b1 huy.
Tuy nluen, néu khung bao nhan bi mat, bd dém thoi glan sé trol qua, bao hiéu cho nguol 201 ve
van de phat sinh. Gia phap trong trueong hop nay la bén go1 gan lai kKhung. Nhu the khmlg duoc
truyen di nhiéu lan c6 thé lam cho khung duoc goi len tang mang nhiéu hon mot lan. P& phong
ngtra truong hop nay, nguoi ta gan vao madi khung gdi di mot So thit tu (sequence number), nho
do bén nhan phan biét dugc cac khung duogc tmyén lai.

4.1.5 Diéu khién ludng (Flow Control)

Mot van dé ﬂuet ké quan trong khac can phai xem xet trong tang lién két dit lidu 1a su khac biét
vé toc do truyen / nhan dit lidu ctia bén truyen va bén nhan. C6 hai tiép can dé giai quyét van de
nay.

Tiep can dieu khién luong dwa trén phan hoi (feedback based flow control): Nguoi nhan goi thong
tin veé cho nguoi go1 cho phep nguo1 goi1 go1 them dir hieu, cling nhw bao vo1 nguo1 go1 nhitng gi
ma ngmﬁi nhan dang lam.

Tlep can dieu khién lun:rng dura trén tan so (rate based flow control): Trong giao thue truyen tin cai
san co ché gidi han tan suat ma nguoi gdi co thé truyén tin.
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4.2 Van de xw Iy 10i
4.2.1 B6 mi phat hién 10i

Khi truyén tai mot chudi cac bit, cac 161 ¢é thé phat sinh ra, bit 1 ¢6 thé bién thanh bit 0 hay
nguoc lai.

Ta dinh nghia ty 18 161 boi ty s0 sau:

1= S6 bit bi 161 / Tong s6 bit duoc truyén

Ty 18 181 nay c6 gia ti tir 107 dén 10, Tuy thude vao timg loai tmg dung, mét 161 c6 mte d6
nghiem trong khac nhau, chinh vi the cﬁn ¢6 cac co ché cho phép phat hién 16i cung nhu sira 10i.
Cac thong ké cho thay rang 88% cac 161 xay ra do sa1 lech mot bit va 10% cac 161 xay ra do su sal
1éch 2 bit ke nhau. Chinh vi thé ta wu tién cho van de phat hién cac 16i trén mot bit va stta doi
chung mot cach tu dong.

Voi y tudng nhu thé, ta st dung cac ma phat hien 16i: bén canh cac ‘rhﬂng tin hitu ich can il'l.l}?E:Il
di, ta thém vao cac thong tin diéu khién. Bén nhan thuc hién viée giai ma cac thong tin dieu khién
nay dé phan tich xem thong tin nhan dwoc la chinh xac hay ¢6 161.

Théng tin o Théng tin
Thiétbj Y\ hou ich Bo St L B hitu ich
g0 » mai hoa » oial mi
_||_
Thong tin
diéu khién

H4.5 Mo hinh xi¥ 1y 18i trong truyén dit liéu

Thong tin dicu khién duoc dua vao co thé theo 2 chién luoc. Chién lwoc thu nhat gol la bo ma sura
161 (Error-correcting codes) va chién luoc thit hai goi 1a bd ma phat hién 161 (Error-detecting
codes). BO mi stra 161 cho phép bén nhan cé thé tinh toan va suy ra duoc cac thong tin bi 161 (stra
dit liéu by 151) Trong khi bo mé phat hién 161 chi cho phép bén nhan phat hién ra dir liu co 101
hay khong. Néu c6 16i bén nhan s€ yeu cau bén gai gadi lai thong tin. Vi toc do cua duong truyen

nga}r cang cao, ngum ta thay rang Viéc gm la1 mot khung thong tin bi 101 s it ton kém hon so voi
viéc tinh toan dé suy ra gia tri ban dau ctia cac dit lidu bi 161. Chinh vi thé da s6 cac hé ﬁmng mang

ngay nay déu chon bo ma phat hién 101.

4.2.2 Nhitng bé ma phat hién 16i (Error-Detecting Codes)

C6 nhiéu so do phat hién 101, trong d6 ¢6 cac so do thong dung 1a:
= Kiém tra chan 1é (Parity checks)
»  Kiém fra them theo chlau doc (Longitudinal reduncy check)
= Kiémtra phan du tuan hoan (Cyclic redundancy check)

42.2.1 Kiém tra chin 1é (Parity Check)

So do phat hién bit 161 don gian nhat 14 noi mét bit chin-1é vao cudi clia méi tir trong khung Mot
vi du tiéu biéu la viéc truyén cac ky tw ASCIL, ma trong d6 mot bit chan-1é duoc noi vao moi ky tu
ASCII 7 bit. Gia tr1 cua bit nay duwgc Iya chon sao cho ¢ mot so chan cua bit 1, voi kiem tra chan
(even parity) hodac mot s0 1é cua bit 1, vor kiem tra 1é (odd parity).

V1 dy, néu ben goi E[ang 1111}!&11 mot ky tw ASCII G (ma ASCII 1a111000 1) va dang dung phuong
phap kiém tra 18, no s& noi mot bit 1 va tnlyen di 11100011. Bén nhan sé& kiém tra ky tir nhan dugc
va néu tong cia cac bit 1 1a 1é, no xem nhur khong ¢6 16i. Néu mot bit hodc mot 50 1é bat ky cac bit
bi 161 dao nguoc thi 16 rang bén nhan sé& phat hién duoc 101. Tuy nhien, néu ha1 hay mot s0 chan
bat k¥ cac bit bi 161 dao nguoc thi no sé€ khong phat hién duoc 161. Trén thue té nhitng xung nhiéu
lai thuong du dai dé co the pha hiy hon mot bit, dac biet 1a voi toc do dit liéu cao. Do do, can phai
co mot phwrong phap cai thién truong hop nay.
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42.2.2 Kiém tra thém theo chiéu doc (Longitudinal Redundancy Check or

Checksum)
C6 thé cai thién so do trén bang cach Parity bits
dung phuwong phap LRC. Trong
phuong phap nay, khung dugc xem l
nhiwr mot kho1 nlueu ky tw duge sap 1011011 1

xép theo dang hai chiéu, va viéc kiem
tra duoc thue hién ca chiéu ngang lan

3 1191011 1
chiéu doc. 3 =
Theo chiéu ngang, moi ky tir duoc |
them vao Illﬁtgb?tghéln g chan 18 Data bits 0011101 0
nhu trwong hop trén, va duoc got la
bit Kiém tra chiéu ngang VRC 1111000 0
(Vertical Redundancy Check).

Theo chiéu doc, cung cap thém mat 1000101 1

ky fir kiem tra, duogc goi la ky tw

Kiém tra chiéu doc LRC 0101111 1
(Longitudinal Redundancy Check) -

hay Checksum. Trong do, bit thir 1

ctia ky tw nay chinh la bit kiém tra LRCbits 0111111 0

cho tat ca cac ]?lt thir1 cua tat ca cac H4.6 Kiém tra chidu doc tuédn hoan
ky tu trong khoi.

Cac phép do chi ra rang viéc ding ca hai VRC va LRC giam di ty 1& 161 khong phat hién duoc hai
dén bon bac so véi dung cln VRC. Hay xem trm:mg hUp bit 1 va 3 trong ky tw 1 dang bi 161. Khi
bén nhén tinh toan dwoc bit VRC cho ky tir 1, né sé& kiém tra véi bit VRC d3 nhén, va s& khong
phat hién duoc 161. Tuy nhién, khi né tinh tnf‘m duoc ky tu LRC, bit 1 va 3 cua ky tir nay sé khac
vol nhitng bit do trong ky tw LRC nhan duoc, va sé€ phat hien dwoc lm

Tuy nluen, ngay so do nay ciing khong phai la that su tot. Ba}r gi0, néu gia st bit 1 va 3 cia ky tu
5 cfing bi 161, phwong phap nay sé khong phat hién dwoc diem sai.

4223 Kiém tra ph::;’m du tuan hoan (Cyclic Redundancy Check)

Pe cal tien hon nira cac nha thiét ké da duug ky thuat mo1 dé dang va hiéu qua duoc goi 1a kiém
tra phan du tuan hoan, trong do co thé st dung mot s6 phuong phap cai dat khac nhau nhu:
modulo 2, da thure, thanh ghi dich va cac cong Exclusive-or.

Cac thu tuc vo1 modulo 2 dién ra nhu sau. Vi mot thong diép M co k bit can gdi di, bén goi sé
1noi vao cuoi thong diep mot chudi F co r bit, duoc goi 1a Chuéi klEl]] tra khung (FCS: Frame
Check Sequence) Chudi kiem tra khlmg s€ tinh toan sao cho khung két qua T dwoc hinh thanh tir
viec noi M voi F (gnm k + r bit) c6 thé chia hét béi s6 P nao dé duoc dinh trude. Bén gois€goi T
di. Khi ben nhan nhan duoc T, no s€ thue hien phep chia modulo T cho P. Néu phép chia khong
hét, titc ¢é s0 dw, bén nhan xac dinh rang khung T d bi 161, nguoc lai la khﬂng ¢6 161, Néu khung
khong ¢ 161, bén nhan s& tach thong diép M tir T, 1a k bits trong so cao ctia T.

Phuong phap nay dung phep chia modulo 2 trong viéc chua T cho P, phep toan modulo 2 dung
mot phep cong nhi phan khong nho va do cting chinh la phep toan Exclusive-or. Vi du sau mo ta
phép toan cong va nhan modulo 2:

1111 11001

+ 1010 X 11

0101 11001
11001

101011
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= (31a su ta co:
o M: Thong diep k bit can duoc go1 sang ben nhan.
o F: Chudi kiem tra khung FCS gom r bit la thong tin diéu khién duoc gol theo M de

gitip bén nhan co thé phat hién duoc 161.

o T=MF la khung (k + 1) bit, duoc hinh thanh béng cach noi M va F lai véi nhau. T sé

dugce truyen sang béen nhan, voir <k

= VaMkhbit), P (r+1 bat), F (r bit), T (k+r bit), thu tuc tién hanh dé xac dinh checksum F va
tao khung truyeén nhu sau:

&

o 0 0

Vi du:

O

Nai r bit 0 vao cudi M, hay thuc hién phép nhan M voi 2°

Dung phep chia modulo 2 chia chuoi bit M*2" cho P.

Phan du ctia phép chia s& dwgc cong voi M*2” tao thanh kKhung T t11.1y311 di.

Trong d6 P dwoc chon dai hon F mat bit, va ca hai bit cao nhat va thap nhat phai 1a 1

(31a sir ta co:
= M=1010001101 (10 bat)
= P= 110101 (6 bit)

» FCS can phai tinh toan (5 bit)
Ta lan luvot thare luén cac buoc sau:
=  Tinh M*2° = 101000110100000.

= Thuc luen phep clia modulo M*2° cho P nhu hinh dudi, ta dwoc phﬁn du F=
01110

* TaokhunggoidilaT=M*2"+F=101000110101110
1101010110 (Q:KEétquaphépchia)

P)110101 |1010001101 00000 ( M*2)

11 0101

10 T®11

1149101
7 A s !
000000
111010
110101
011111
000000
1111
1101

10
00

0
1

10
00

101100
110101
L14010
110101
001110
000000
01110=F

=

0
0

Lo B

e T W
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Ngoai ra nguoi ta con co the sit dung phuong phap da thite dé bieu dién phuong phap kiém tra
phan du tuan hoan. Tr rong phuong phap nay nguoi ta bieu dlEIl cac chuoi nhi phan duoi dang
nhiing da thite ctia bién x voi cac hé so nhi phan. Cac he $0 twong ung vai cac bit trong chuol nhi
phéan can biéu dién.
Giasittaco M=110011vaP=11001, khi d0 M va P sé duoc bieu dién lai b%'ing 2 da thare sau;

M) =x+ x*+x+1

Px)=x"+x+1

Nhiing phép toan trén da thirc van la modulo 2. Qua trinh tinh CRC duoc mo ta dudi dang cac
biéu thie sau:

X" M) R(X)
T3’ =)+ P(X)
2. T(X)=X"M(X)+ R(X)

Cac version thuong duoc su dung cua P la :

CRC-12 =XF + X'+ + X+X + 1

CRC-16 = WL X3 4 ]

CRC-CCITT=X"+ X"+ % ]

CRC'B‘Z =X32 + X15+X23+ Xii +X]E ™ Xll T Xl'ﬁ f XlD

FFER+ X+ X+ X #H
Vi du:

= Cho: M=1010001101, P=110101
= Taco: =5

M(x)= x9+x7T+x3+x2+1

XOIM(x)= x14+x124+x84+x7T+x5

P(x) = x3+xd+x2+1
=  Thue luén phep toan:

M (x) F(=)

b 2t o

=>  Qx)=x%+ x8+ x6+x4+x2 +xl
F(x)=x3+ x2+ x1 <> 01110
= Khung can truyen di 1la T=101000110101110

4.3 Mot so giao thirc dieu khien 16i (Error Control)

Phan ké ﬁép chung ta xem xet mot ) giao thure co ban dugc su dung nhiéu trong viec diéu khién
161. Céc giao thire nay duge xay dung dua trén cac gia dinh sau:

» Chung ta cé may tinh A muon géi dit liéu cho may tinh B.

* Luon luon co du dit ligu cho may A goi di .

» Cac giao dién giao tiep vdi tang mang va tang vat 1y di duoc dinh nghia chuan.

= Bén nhan thong thuong thue hién viée chd doi mot s kién nao d6 phat sinh bang

cach go1 ham wait for event().

Cac giao thitc duoc trinh bay dudi dang cac chwong trinh viét bang ngén ngit ¢. Ching sit dung
cac dinh nghia trong tap tin protocol.h c6 nd1 dung nhuw sau:
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#define MAX_PKT 1024 /* Kich thwdc toi da ciia mot goi tin */
typedef enum {false, true} boolean; /* Kiéu luan 1y */
typedef unsigned int seq_nr; /* S6 thit tw ciia khung géi hodc khung bao nhan*/

typedef struct {unsigned char data[MAX_PKT];} packet; /* Dinh nghia kiéu ctia goi tin */
typedef enum {data, ack, nak} frame_kind; /* Céc loai khung */

typedef struct { /* Kiéu dit liéu cua khung: */
frame_kind kind: //Loai khung
seq_nr seq; //S6 thit tw ctia khung géi di
seq_nr ack; /1S6 thitre tir cua khung, muoén bao nhan
packet info; //Thong tin g61 nhan,

} frame; // 1a géi tin nhan ciia tang mang

/* Cho mét su kién xuat hién: tra ve kieu ciia su kién */

void wait_tor_event(event_type *event);

/* Nap goi tin nhan duoc tir tang mang vao khung de géi di */

void from_network_layer(packet *p);

/* Chuyén dit liéu tr khung nhén duoc cho tang mang */

void to_network_layer(packet *p);

/* Nhan khung den tir tang vat 1y va lvu noé vao khung r */

void from_physical_layer(frame *r);

/* Chuyén mdt khung xudng tang vat ly dé truyén di */

void to_physical_layer(frame *s);

/* Khot dong dong ho va bat su kién qua thoi han cho khung thit k dang géi di */
void start_timer(seq_nr k);

Ie" * Dimg dong ho va tat sy kién qua thot han cho khung thir k dang gé1 di */
void siup_timer{seq_nr K);

/* Khéi dong dong ho phu va bat sy kién qua thoi han cho khung phan hoi*/
void start_ack_timer({void);

/* Dimng dong ho phu va tit sy kién qua thoi han cho khung phan hoi*/
void stop_ack_timer(void);

/* Cho phép tang mang tao sw kién tang mang da sin sang */

void enable_network_layer(void);

/* Cam tang mang tao su kién tang mang da san sang */

void disable_network_layer(void);

/* Macro dé tang gia tri K theo kiéu quay vong */

#define inc(k) if (k< MAX SEQ)k=k+1;else k=0

Bién Soan: Th.s Ng6 Ba Hung — Ks Pham The Phi - 01/2005 4]



Pai Hoc Can Tho - Khoa Céng Nghé Théng Tin - Gido Trinh Mang May Tinh — V1.0

4.3.1 Giao thitc truyen don cong khéng rang budc (Unrestricted Simplex
Protocol)

Protocol 1 {ut::}pm} duwoc dung cho viéc mlyen tai thong tin theo mot chiéu tr nguoi
go1 sang ngu'm nhan. Kénh l:m}«'en duoc gia dinh la khong ¢ 101 va bén nhan duoc gia
dinh rang cO the xit 1y dwoc hét tat ca cac thong tin goi dén mot cach nhanh chong.
Chinh vi thé ma bén goi chi don thuan thue hién mot vong 1ap dua dit lidu 1én duong
tm}ren vdi toc do nhanh nhat co thé.

typedef enum {frame arrival} event type;
#include "protocol.h”

vold sender1(void)

{
frame s; /* Ving dém dé chira khung géi di */
packet buffer; /* Ving dém @é chira goi tin gdi di */

while (true) {
from_network_layer(&buffer); /* Nhan goi tin tir tang mang dé goi di */

s.Info = buffer; /* Pa goi tin vao khung dé géi di */
} to_physlcal_layer(&fl; /* Goi khung xudng ting vat ly dé goi lén duéng truyén */
}
void receiveri(void)
{
frame r;

event_type event;

while (true) {
wait_for_event(&event); /* Cho su kién, chi xuat hién khi khung dén */
from_physical_layer(&r); /* Nhan khung tit tang vat 1y */
to_network_layer(&r.info);  /# LAy thong tin ra khéi khung va géi 1én tang mang */

P4.1 Giao thitc truyén don cong khéng rang bude
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4.3.2 Giao thuc truyén don cong dung va cho (Simplex Stop-and-wait
Protocol)

(nao thue Stop-and-wait cling dugc thiét ké cho cac cudc 1:111}%11 ta1 thong tin mot chiéu
fir nguo1 go1 sang nguol nhan. Kenh truyen tai thong tin mét lan nita cling dwoc gia dinh
rang khong c¢6 161 nhu giao thire Unrestricted Simplex Protocol. Tuy nhien, trong truong
hop nay, bén nhan chi ¢6 mot ving luu trit ¢6 kha nang han ché va mot toc do xir 1y
giol han, vi thé giao thirc phai dugc thiet ke du phong cho truong hop dit liéu may goi
dén nhanh lam tran ving luu trit thong tin ctia bén nhan.

typedef enum {frame_arrival} event_type;
#include "protocol.h"

void sender2(void)

{
frame s; /* Ving dém dé chira khung géi di */
packet buffer; /* Vimg dém dé chira goi tin géi di */
event_type event; /* Su kién bao hiéu khung den */

while (true) {
from_network_layer(&buffer); /+ Nhan goi tin tir tang mang dé géi di */

s.info = _bUﬁE"Q /* Pua goi tin vao khung deé gdi di */
to_physical_layer(&s); /* G6i klung xuong tr_mg vét ly dé gdi lén du’mlg tm}ren %
\ wait_for_event(&event); /* Cho sw kién dén ctiia khung bao nhan gdi ve tir bén g6i*/
}
void receiver2(void)
{
framer, s;

event_type event;
while (true) {

wait_for_event(&event); /* Cho sw kién, chi xuat hién khi khung dén */
frnrn_physmal_layer{%r}; /* Nhan khung tir tang vat 1y */
iﬂ_ﬂEtWPkaﬂ}"ET{&L'“fﬂ]i /* Lay thong tin ra khéi khung va géi 1én tang mang */
} to_physical_layer(&s); /* G6i khung bao nhan sang bén géi */
}

P4.2 Giao thirc truyén don céng truyen va cho
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4.3.3 Giao thirc truyén don cong cho kénh truyén co nhiéu (Simplex Protocol
for Noisy Channel )

Gia sit ta bo di gia thuyet kénh nuyén khf:-ng ¢o 1oi. Trong hlrémg hop nay, voi cac k¥ thuat xa ly
161 (Panity check, CRC), ben nhan co thé phat hién ra duoc cac khung bi 16i. Tuy nhién, diéu gi s&
xay ra néu khung géi di bi mat, khong den duoc noi nhan. Khi do sé dan dén tinh trang nhr sau:

= Nguoi gbi khong biét dugc khung co dén noi nhan tot hay khong.

» Gia phap la yéu cau nguwoi nhan goi cac khung bao nhan thong bao vé tinh hinh
cac khung bi 10i.

= Cac khung bao nhén cé thé bi mat.

» Giai phap: M6i khi géi mot khung di, Bén géi s& thiét 1ap mot bo dém thoi
gian. Néu sau mot khoang thoi gian qui dinh ma khéng nhan dwoc khung bao
nhan, ben goi s€ goi la1 cac kKhung khong dwoc bao nhan

= Bennhan khong phan biet dugc cac khlmg trung lap do bén go1 goi la1.

» Giai phap: MD] khung s€ co mot so thur tu dé phan biét 1an nhau. SO thit tu nay
sé duogc tang dan cho dén mot gia tr1 cuire dai sau do lai quay ve gia tr1 0. Trong
vi du sau, s0 thit tw co gia tri cuc dai la 1. Nhu vay ta chi st dung 2 gia tri 1a 0
va 1 dé danh so thit tw cho khung.

/* Protocol 3 (par) allows unidirectional data flow over an unreliable channal *f

#define MAX_SEQ 1 /* Gia tri toi da cia s6 the tw khung 1a 1 %/
typedef enum {frame_arrival, cksum_err, timaout} event_type;

#include "protocol.h”

void sender3(void)
{

fr‘:.‘i;g’E’,‘“‘—”E‘me—t“*ﬂ“d: /* S0 thir tw clia goi tin ctia lan géi ké tiep */
packet buffer; P Khu:ng dé g{ﬂ dit 11‘:':11 di */

evenllype ovent, /* Vimg lvu trit cho goi tin goi */
next_frame_to_send = 0;
frem_network_layer{&buffer);

while (true) {

s.info = buffer, . /* Khéi dong so thit tw cho khung géi */
g ibenjdbette- el /* Nhén g6i tin dau tién tir tang mang dé géi di */
start _}timer{s.s?gl; } 7
wailt_tor_event aevieant); J,I'=I'= Xﬁy dlﬂlg k_hl'l.]lg de g’&l dl *Jll'
if (event == frame_arrival} { : Loy =

from_physical_layer(&s); /* Panh so thu tu‘ cho khung */

it (s.ack == next_frame_to_send) {

i pmpalasse oalipthy /* Gao1 khung :!-mmlg temg vat 1y dé Imyen i */

from_network_layer(&buffer); /* Néu khung bao nhan dén cham, tao su kién
inc{next_frame_to_send); ti t ¥/
) 1ne-ou
}
}
}

void receiver3(void)

{

seaq_nr frame_expected,

hae s : /* SO that tw ctia géi tin ché nhén ké tiép */
event_type event; /* Khung nhan va khung bao nhan */

frame_expected = O;
while (true) {
wait_for_event{&event); # 2 AR A 1. no
et i el LD /* Khoi dong s6 thar twe cho khung nhan */
from_physical_layer(&r);
if (r.seq == frame expected) {

E - A . B ‘ ey
t-::i“nian-tm'n.unf:url':_.larg.narr{&r.ir'n1’1':n]|;"Ir Cho mot su kll;:ﬂ Xdy Ia /

inc(frame_expected); /* Neéu la su kién khung den */ 1
}s.ack = 1 — frame_expected; I Nl}én khllllg dir lii:ﬂl tr tﬁ]}g vét 1}’ 6
to_physical_layer(&s); /[* - Neu dung la khung dang cho */

) /* - Géi dit liéu nhan dwgc 1én tang
} mang */

P4.3 Giao tinrc truyen don céng cho kénh truyen c6 nhiéu

Bién Soan: Th.s Ng6 Ba Hung — Ks Pham The Phi - 01/2005 44



Pai Hoc Can Tho - Khoa Céng Nghé Théng Tin - Gido Trinh Mang May Tinh — V1.0

4.4 Giao thitc ciia so truwot (Sliding windows)

4.4.2 Van deé truyen tai thong tin theo hai chiéu (Duplex)

Chung ta muon viéc tlll}’E]l ta1 thong tin gura hai bén gma tiep dién ra 1ot cach dong thoi theo hai
chiéu hon 1a chi mot chieu dé khai thac toi da kha nang cua kenh truyen.

Pe thuc hién duoc dleu nay, ching ta thue st dung ché do truyen tai hai chiéu, goi la song cong
(Duplex). Nguyén tac thure hign nhuw sau:

Van thuc hién viée t:myan ta1 khung, tuy nhién ta co phan biét thanh cac loa1 khung: dir liéu (data),
bao nhan ACK (aclﬂmwledgement) va bao khong nhan NACK(Not Acknowledgement) trong
truong xac dinh loai (Type) cua khung.

Khi mét bén nao do6 truyén tin, né cé thé két hop dua thong tin bao cho bén kia biét tinh trang ctia
gol1 tin ma no da nhan truoc do. Ta go1 la kv thuat piggyback.

4.4.3 Giéi thiéu vé giao thirc cira so truot

Thay vi chi truyén di mot khung tai mot thoi diém (simplex), giao thirc ctta so truot cho phép bén

g0 c6 thé gdi di nhiéu khung.

Giao thire nay stt dung mot ctra so dé cho phép bén géi theo déi cac khung ma noé duoc phép goi

di va cac khung ma noé dang cho bao nhéan, goi 1a cira so goi (Sending Windows). Mot ctra so khac

dé bén nhan theo déi cac khung ma né dwgce phép nhan, goi la cita s6 nhan (Receiving Windows).
Cau tmic cua cira so duoe mo ta nhu sau:

Cita 53 . leﬁn to 51211 ]ﬁ Eham V1 i'.Eflﬁ cf‘.lra 50 gfrm cO
_Chigu di chuyén cura truoc va cira sau cung di chuyen theo
TN o mot chiéu.
r o / »  Kich thuode cua cura scf:r la chuéu cua cung
e g101 han tur cira sau den cura truoc.
& / 1 » Kich thudc cua cira so c6 the thay doi. Khi
! L y
J{ - ' cira truoc di chuyen, cira so dugc mo rong
5\ J}(‘f 2 ra. Nguoc lai khi cira sau di chuyen, kich
:”-" 3 thwde cia cira soO bi thu hep lai va né lam

cho ctta s0 thay doi vi tri, truot / quay
H4.7 Cau tric cla s6 trugt quanh mot tam ctia vong tron.
= Kich ﬂuﬂ:':rc nhé nhat cta ctra so 1a 0, khi do
cua truoc va cua sau n:am cung mot v1 tr1. 1a su, co n=2" vi tri cho cac cira, khi d6 kich
thudc toi da cla cira s6 1a n-1 (khcmg 14 n dé phan biét véi kich thwde 1a 0).
= (iasitadung k b1t dé danh s6 thr tu cho cac khung. Ta s& ¢6 2° khung, danh so tir 0 dén
2%1. Khi d6 cu’a sO truot sé duoc chia thanh Zk v1 tr1 urmlg ung vol 2* khung.
=  Doi vdi cira sO goi, cac vi tri nam trong cira s0 trurot biéu hlen sO thit tur cuia cac khlmg ma
bén go1 dang cho ben nhan bao nhan. Phan bén ngoai ctta s0 1a cac khung cO thé gm hap
Tuy nhién phai dam bao rang, cira s0 goi khong duoc vuot qua kich thuoce toi da ctia cita
SO.
=  Doi voi bén nhan, cac vi tri nam trong cira $6 biéu hién so6 thit tw cac khung ma no6 dang
san sang cho nhan.
= Kich thudc toi da ciia cira so biéu thi dung lwong bé nhé dém ctia bén nhan ¢6 the Ivu tam
tho1 cac go1 tin nhan dwgce truoce khn xur ly chung. Gia sit ben nhan co mot ving bf.;:r nho
dem co kha nang luu trir 4 khung nhan duoc. Khu do, kich thuoc t61 da ctia cira s6 sé& 1a 4.
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4.4.4 Hoat déng cta cira so truot

Vi du sau mo ta hoat dong ctia cira s trwrot voi kich thude cira s6 1a 1, str dung 3 bits dé danh so

thnt tur khung (tr 0 dén 7).

{b\ ﬁxp\ m”px x’“)\

%l-)zg 5\-’& )fz 5\,&__){3 534?)37

Yl 2O oY /(A

4 % 4 3 d 3

(&) (s} Ll
H4.8 Hoat dong ciia cira so0 trurot

Khéi dau, Hinh (a):
Bén gdi: chua goi khung nao nén kich thudce ctia cira s61a 0.
Beén nhan dang cho nhan khung 0, kich thuoc cira solal

ik
 \
5\)(\%)(/2 EK_!__)/E 2 g l}))‘/z

Beén g1 goi khung s0 0: No kiém tra kich thudc cua ctra O truot 1a 0, nhé hon kich thudc
toi da nén no dugc phep goi. Cua trudce cua cia s0 g&i di chuyeén lén mf.;:nt buoc chua gia tn

0 la SD thur tur cua khung bao nhan ben go1 dang cho. Kich thuoc cua so trrot lnc nay 1a 1,
dat d@én kich thudc toi da nén né khnng dugc phep goi thém khung nira (Hmh b).

Bén nhan nhan dugc khung 0: no kiem tra va nhan ﬂ]ﬁ}' l{hung khﬂng ¢6 16i. N6 goi khung
bao nhan sm 0 vé cho bén nhan. Pong thoi cira sau ctia nd di chuyén dé lnal khung s6 0 ra

khéi ctra so truot. Cu:a trude cling di chuyen de mé rong kich thudce cira s0 tien o4 tri toi
da. Lic nay cita s0 nhan chira khung s0 1 la khung ma no dang cho nhan tiép (Hinh ¢).
Ben go1 nhan dugc l{hung bao nhan s0 0: Vi day la khung bao hiéu bén nhan déa nhan tot

nén cira sau cua cira so goi di -zhuyen de loa1 khung s6 0 ra khoi cura sO gdi. Liic nay cira so

g0 ¢6 kich thude 1a 0, bén gdi cd quyen géi tiép khung (Hinh d)

Nhu vay khi kich thudc ctia ctra so trurot 1a 1, ta co giao thite stop-and-wait.
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4.4.5 Cai dat giao thirc cua ) truot Kich thudc 1 bit (A One-Bit Sliding

Window Protocol)

/* Protocol 4 (sliding window) is bidirectional */

#define MAX_SEQ 1 _
typedef enum {frame_arrival, cksum_err, timeout} event_type;

#include "protocol.h"
void protocol4 (void)

{

/* Kich thudc cirasola 1 */

seq_nr next_frame_to_send;
seq_nr frame_expected;
frame r, s;

packet buffer;
event_type event;

next_frame_to_send = 0;
frame_expected = 0;
from_network_layer(&buffer);
s.info = buffer;

s.seq = next_frame_to_send;
s.ack = 1 — frame_expected;
to_physical_layer(&s);
start_timer(s.seq);

while (true) {

/* S0 thit twr ctia khung géi di ke tiep */

/* 86 thit tir ciia khung bao nhan dang cho nhan */
/* Khung nhan va khung go1 */

/* Gol tin cho go1 */

/* Khoi dong so6 thir tw khung géi */

/* Khot dong sO thir tw khung bao nhan cho nhan */
/* Nhan goi tin tit tang mang de géi di */

/* Pwa géi tin dit liéu vao khung dé géi */

/* Pt 6 tht tw cho khung */

/* it 506 thit tw bao nhan vao khung */

/* Pwa khung xuong tang vat 1y dé géi */

/* Khéi dong bo dem thoi gian */

wait_for_event(&event);
if (event == frame_arrival) {
from_physical_layer(&r);

}

if (r.seq == frame_expected) {

}

to_network_layer(&r.info);
inc(frame_expected);

if (r.ack == next_frame_to_send) {

)

stop_timer(r.ack);
from_network_layer(&buffer);
Inc(next_frame_to_send);

s.info = buffer;

s.seq = next_frame_to_send;
s.ack = 1 — frame_expected;
to_physical_layer(&s);
start_timer(s.seq);

/* Cho st kién Khung dén, Khung bi 161, qua thoi gian */
/* Mot khung den khong bi 161 */
/* Nhan khung tir tang vat 1y */

f* KJ:Em tra co phai la khung dang cho nhan khong */
/* Lay goi tin ra kho1 khung va chuyén lén tang mang */
/* Tang so thir twr cua khung cho nhan ke tiep */

/* Néu bén kia d4 bao nhan khung wvira géi */

/* Xba bd dém thoi gian */

/* Nhan g6i tin ké tiép tir tang mang dé goi di */
/* Tang so thit tw ciia khung ke tiep */

/* Dura goi tin vao khung aé goi */

/* Dat 6 thir tw cho khung goi */

/* Pt s0 thit tw khung bao nhén */

/* Pua khung xuong tang vat ly dé géi */
/* Khéi dong bo dem thoi gian */

P4.4 Cai dit cita £0 trirot véi kich thuée 1a 1
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4.4.6 Vidu ve 2 kich ban cia giao thirc trén

(a): Viéc gdi nhan dién ra binh thuong theo dung tuan tu

(b): Viéc gai nhan dien ra theo mot trinh tu bat ky

Ky hieu A send (seq, ack, packet number) de chi 1ang A go1 B mot khung c6 s6 thit tur la seq,
ﬂnng thoi bao cho B biet A d4 nhan duoc tc:mt khung co 50 thir tu ack cua B gm sang. Khung chira
gol tin thir packet number. Dau * biéu thi rang khung tot, va géi tin duoc lay ra khoi khung dé

chuyén cho tang mang.

A sends (0, 1, AO) \\
B gets (0, 1, AD)*
/ B sends (0, 0, BO)

i e

O |
B gets (0, 1, A2)"

Agets (0, 0, B2)* = 5 sends (0,0, 52

A sends (1, 0, AS:]‘*—-._\_‘ B gets (1, 0, A3)"
B sends {'1,'1. B3)

A gets (0, 0, BO)”
A sends (1, 0, A1)

A gets (0, 0, BO)

A sends (1, 0, A1)
B gets (1, 0, A1)"
Bsends {1, 1, E1]

A sends (0, 1, AD) B sends (0, 1, BO)
B gets D 1, AQ)”
Bsendﬁ (0, 0, BO)
A gets (0, 1, BO)*
Asends {L'} 0, Aﬂ)
B gets (0, 0, AO
B sends (1, 0, 1)
Agets (1,0, B1)"

fan Uil Gl W B gets (1, 1, A1)
B sends (0, 1, B2)

(b)

H4.9 Kich ban giao thitc ctra so trirot voi kich thuée 1a 1

1.1.1 Van dé diéu khién 16i (Error Control)

Van deé ke tiép can phai quan tam la bén nhan s& lam g1 néu khung bi 16i.

Giai phap don gian la truyén lai tat ca cac khung bat dau tir khung thit N bi 161. Néu c6 nhlmg
khung khac duge nhan trong khoang thor gian nay thi chung deu bi bo qua. Pay go la giao thue
Go-Back-N.

Giai phap thit hai 1a chi truyén lai nhitng khung bi 161, va chd dén khi né dwoc géi lai trude khi
tiep tuc viéc goi tin, goi 1a giao thirc Selective Repeat.

4.4.6.1 Giao thirec Go-Back-N

Giao thie Go-Back-N thi rat don gian. Khi mot khung bi 16i. Bén nhan bé qua khung. Vi khong
mot bao nhan nao goi ve cho ben nhan nen sw kien qua tho gian xay ra, ben goi phai goi lai ung
bi 101 va toan bd cac khung phia sau no.
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H4.10 Giao thnre Go-Back-N

Trong vi du trén, bén nhan phat hién ra khung s6 2 bi 16i nd bé qua cac khung sau do (3,4,5,6,7.8),
chi cho nhan lai khung so 2. Phia bén goi cho bao nhan tir bén nhan cho dén khi qua thoi gian, no
sé thuwre luén gon lai cac khung 2, 3, 4, 5, 6, ....

Poan chuong trinh sau cai1 dit giao thitc Go-Back-N

/* Giao thirc nay cho phep nhlf:u khung dugc goi di. Bén goi co the goi truac den
MAX_SEQ khung ma khong can cho mot bao nhan. Piem luu }' khac la tang mang khong
phai luén luén co dit liéu san sang de goi. Khi nao co dit liéu dé goi, t::mg mang s€ sinh ra

mot su kién network-layer- ready.*/ | . k
* : L . £ 1 5 9 1 *
#define MAX SEQ 7 /* Kich tharde 16n nhat cua cira so trwot, phan la 2°-1%

typedef enum {frame_arrival, cksum_err, timeout, network_layer_ready} event_type;
#include "protocol.h"

static boolean between(seq_nr a, seq_nr b, seq_nrc)

{ ,
j¥ True néu a<=b<c )
if (((a<=b)&& (b<c))ll ((c <a)&& (a<=b)) Il ((b <c)&& (c < a)))
return(true);
else
return(false);
}

static void send_data(seq_nr frame_nr, seq_nr frame_expected, packet buffer][ ])
{
ik Tao khung go1 go1 tin da . *

frame s; /* Khung de gaéi goi tin di */

s.info = buffer[frame_nr]; /* Dua go1 tin vao khung */
s.seq = frame_nr; /* Dit so tht tw cho kKhung géi™*/
s.ack = (frame_expected + MAX_SEQ) % (MAX_ SEC& + 1% Pat g6 thit hr cho khﬂT‘IE can bao nhan

to_physical_layer(&s); * Gen khime xlmny tane vat 1v dé tmven i *
start_timer(frame_nr); [* Khii dome ha dém thad eian cho kKhine odi di®/

}

void protocol5(void)

{

seq_nr next_frame_to_send;

/* S6 thit tw cho kht Gi ke tiep */
seq_nr ack_expected; ' ung g P

/* Khung lau nhat chnra duwoc bao nhan */

seq_nr frame_expected,;
frame r;

packet bufferfMAX_SEQ + 1];

seq_nr nbuffered;
seq_nr i;
event_type event;

enable_network_layer();
ack_expected = 0;
next_frame_to_send = 0;
frame_expected = 0;
nbuffered = O;

/* Khung ch¢ nhan ke tiep /

/* Khung */

/* Vung bd nho dém cho cac khung gon di */
/* 806 lwong bo nho dém dang dwoc dung */

/* Chi s6 mang cua ving nho dem */

/* Cho phép tang mang tao sw kién network layer ready */
/* Dét bao nhan dau tien cho nhanla 0 */
/* Khung dau tien gon dila 0 */
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while (true) {
wait_for_event(&event); /* Cho 1 trong 4 sw kién liét ke & trén xay ra */

switch(event) { ‘ _
case network_layer_ready: /* Tang mang co mot goi tin can goi di */
/* Chap nhan. luu va truvén di mot khung man */
from_network_layer(&buffer[next_frame_to_send]);/* Nhan khung tir tang vat Iv*/
nbuffered = nbuffered + 1; /* Tang kich thudc cira s6 g6i */

send_data(next_frame_to_send, frame _expected, buffer;* Géi khung di */

inc(next_frame_to_send); /* D1 chuyén cira trwde cuia cira so goi */
break;

case frame_arrival: /* Mot khung dit liéu hay dieu khién vira den */
from_physical_layer(&r); /* Nhan khung tir tang vat 1y */

if (r.seq == frame_expected) {
/* La khnng dang dwgc cho do1 */ k
to_network_layer(&r.info)/* Chuyén géi tin 1én tang mang */
inc(frame_expected); /*Di chuyén cita sau clia cira s6 nhan */

}

/* Neu la Ack thit n, sé khong quan tam den cac ACK n-1, n-2, ... */
while (between(ack_expected, r.ack, next_frame_to_send)) {
/* X Iy cac bao nhan */
nbuffered = nbuffered —1;/* Giam kich tlrurc'ru: cira sO gﬁ'r_i *
stop_timer(ack_expected);/* Khung da den, xo6a bo dem thoi gian */

inc(ack_expected);/* Tang so6 thit tir khung chd nhan ké tiep */
]
break:

case cksum_err: break; /* Khung nhan bi 16i, bo qua */

case timeout: /* Qua thoi gian, truyén lai tat ca cac khung dang cho bao nhéan */
next_frame_to_send = ack_expected; /* Bit dau truyen lai */
for (i = 1; i <= nbuffered; i++) { |
send_data(next_frame_to_send, frame_expected, buffer);/* Truyén lai */
inc(next_frame_to_send); /* Chuan bi deé truyeén khung ke tiép =/

)

)

if (nbuffered < MAX_SEQ) /* Vung dem con kha nang chnra go1 tin ? */
enable_network_layer();

else

disable_network_layer();

P4.5 Cai dit giao thirc Go-Back-N
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4.4.6.2 Giao thirc Selective Repeat

Trong giao thitc nay, khung bi 16i bi bé di, nhung cac khung nhan tot sau dé déu duoc luu lai tam

thot trong ving nho dém. Khi qua tho gian, bén gm chi goi lai khmg cfi nhat chua duoc bao
nhan. Néu khung nay dén noi chinh xac, bén nhan cé thé chuyén 1én tang mang tat ca cac khung

da duoc luu vao bo nho dem theo dung thar tu.
Trong giao thure nay, ben nhan sur dung khung Bao khong nhan NAK (N Egahve Ackjmwlﬂdge)

khi phat hién ra khung bi 161, vi du1oi CRC, sai that tu géi tin. NAK sé& dugce goi ve bén nhan trroc
khi s kién qua thor gian bao nhan cua kllung bi 161 xay ra. Nho d6 tang duoc hiéu xuat truyén tin.

N e
RNRRSARARARARN

Error  Frames buMfered I:-\r data link layer

(k)
H4.11 Giao thitc Selective Repeat voi cira 0 trirot 16m hon 1

Trong vi du trén cac khung 0, 1 duoc nhan tot va da duoc bao nhan, con khung so 2 thi bi 16 trén
duong truyén. Khi khung s6 3 dén, tang lién két dit liéu phat hién 161 ve so thit tw khung cho nhén,
vi the no gdi khung NAK cho khung s6 2 va luu tam thoi khung s6 3 vao ving nhd dém. Tuwong
fir, cac khung 4 va 5 cfing duoc luu lai ma chwa chuyén 18n tang mang (vi phai cho nhan khung so6
2).
Kl khung NAK 2 dén bén g01, no truyén lai ngay khung 50 2.
Khi khung s6 2 6&11 bén nhan, no da co du cac khung 2,3,4,5 theo dung thu tu vi thé né chuyén 4
khung na}r 1én tang mang theo mot thar ty dung dan. Pong thoi bén nhan goi vé bén géi khung
ACK 5 @ bao rang da nhan tot dén Khung s0 5.
Trong truong hop khung NAK2 b1 mat, khong den duoc bén goi, thi sw kién qua thoi gian sé xay
ra. Kln do ben go1 ciing chi go1 lai khung so 2 ma thoi.
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/* Giao thire nay chap nhan cac khung dén khong ding thir tw, nhung ching la1 duoc chuyén
1én tang mang theo mot thir ty dung dan. Véi moi khung géi di, s& co mét bo dém thoi gian
di kem. Khi qua tho1 han chi khung frong tng dwoc gdi lai, thay vi gai lai tat ca cac khung

nhw giao thire Go-Back-N */

#define MAX_SEQ 7
#define NR_BUFS ((MAX_SEQ + 1)/2)

/* SO thir tw khung 16n nhat*/
/* Kich thurdce t6i da ctra s6 g6i va nhéan

typedef enum {frame_arrival, cksum_err, timeout, network_layer_ready, ack_timeout} event_type;

#include "protocol.h”
boolean no_nak = true;
seq_nr oldest_frame = MAX- SEQ + 1;

/* Chuwa go1 khung NAK™/
/* Khung ctii nhat da go1 */

static boolean between(seq_nr a, seq_nr b, seq_nr ¢)

{

1+ Kiém trab co la gia tri gifta a va c khong

%/

return ((a <=b) && (b <c)) Il ((c <a) && (a <= b)) Il ((b < c) && (c < a));

}

static void send_frame(frame_kind tk, seq_nr frame_nr, seq_nr frame_expected, packet buffer]])

{

/* Tao va goi khung dit liéu / bao nhan / bao 161 */

frame s;

s.kind = fk;

/* Khung */

/* Kiéu khung: data. ack, nak */

if (fk == data) s.info = buffer[frame_nr % NR_BUFS];

s.seq = frame_nr,;

/* Pt s6 thi tw cho khung dit liéu gdi di */

s.ack = (frame_expected + MAX_SEQ) % (MAX SEQ + 1}:

if (fk == nak) no_nak = false;
to_physical_layer(&s);

/* Chi gé1 1 NAK cho mét khung, */
/* Gt khung di %/

if (fk == data) start_timer(frame_nr % NR_BUFS)/* Khai dong bé dém thoi gian cho khung dit liéu gai */

stop_ack_timer();
1

void protocol8(void)

{
seq_nr ack_expected;
seq_nr next_frame_to_send;
seq_nr frame_expected,
seq_nr too_far,;
int i;
frame r;
packet out_buf[NR_BUFS];
packet in_buf[NR_BUFS];
boolean arrived[NR_BUFS];
seq_nr nbuffered;
event_type event;

enable_network_layer();

ack_expected = 0;

next_frame_to_send = 0;

frame_expected = 0;

too_far = NR_BUFS;

nbuffered = 0

for (i = 0; i <« NR_BUFS; i++) arrived[i] = false;

/* Ngung bo dem tho1 gian cho bao nhan™/

/* Khung cho duoc bao nhan */

/* Khung ke tiép goi di ™/

/* Khung dang cho nhan */

/* Khung ke tiép chua dwoc nhan */

/* Chi s6 vimg nhd tam */

/* Khung nhan va go1 */

/* Vung dem cho dir lieu go1 */

/* Ving dém cho dit liéu nhan */

/* Theo dé1 st dung vung dém dit liéu nhan */
/* 86 lwong viing dém gdi dang dwoc sit dung */

/* Gén gié tri khéi dong */ ’

/* Khéi tao cac ving dém nhan rong */
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while (true) {

wait_for_event(&event); /* Cho 1 trong 5 s kién phat sinh */
switch(event) {
case network_layer_ready: /* Nhan, Iwu va truyén moét khung mdi */ ,
nbuffered = nbuffered + 1; /* M& réng kich tl gBi */

from_network_layer(&out buf[next_frame_to_send % N ‘ﬁ”éu‘?%s% Nhan géi tin tir tAng mang, */
send_frame(data, next_frame_to_send, frama _expected, out buf}r‘* G6i khung di */

inc(next_frame_to_send); I Téng sO thit tw klumg g01 ke tiep */
break;

case frame_arrival. /* Mét khung dit liéu hodc dieu khien vira den */
from_physical_layer(&r); /* Nhan khung tir tang vat ly */

if (r.kind == data) { ~ ﬂ
/* La khung dir liéu co 161 thi géi khung NAK, ngwoc lai tinh gio de goi khung ACK #/
if ((r.seq != frame_expected) && no_nak)
send_frame(nak, 0, frame_expected, out_buf); else start_ack_timer();
if (between(frame_expected, r.seq, too_far) && (arrivedr.seq?%NR_BUFS] == false)) {
/* La khung co6 thar tw chap nhan va chwra duoc Iuua dit ligu lai®/
arrived[r.seq % NR_BUFS] = true; /* Dua dit liéu vao ving dém */
in_buf[r.seq % NR EUFS} = r.info; /* Panh dan vf;mg dem da su [i]__mg */
WhI|E! (arrwe::l[frame expected % NH _BUFS]) {
/* Chuyén tat ca cac khung dang trong viing dém 1én tang mang va mé réng cira s6 nhan */
to_network_layer(&in_buf[frame_expected % NR_BUFS]),
no_nak = true;
arrived[frame_expected % NR_BUFS] = false;
inc(frame_expected);, /*Di c]m}fén clra sau cira s6 1111311 i
inc(too_far), /* Di chuyén cira triedc cira sO nhan */

start_ack_timer(), /*Khéi dong dong ho cho cac bao nhan */

}

if((r.kind==nak) && between(ack_expected,(r.ack+1)%(MAX_SEQ+1),next frame to send))
send_frame(data, (r.ack+1) % (MAX_SEQ + 1), frame_expected, out_buf);

while (between(ack_expected, r.ack, next frame to send)) {
nbuffered = nbuffered—1; /* Giam kich thudc cira s6 géi */

stop_timer(ack_expected % NR_BUFS)y/* Khune A3 dén nai that sar */
inc(ack_expected); /* Di chuyén cita dwdi ciia cira s6 géi */

}
break:

case cksum_err:
if (no_nak) send_frame(nak, 0, frame_expected, out_buf);* Khung bi 16i */
break
case timeout:
send_frame(data, oldest_frame, frame_expected, out_buf);/* Bén géi xir ly cham */
break:

case ack_timeout:
send_frame(ack,0,frame_expected, out_buf); /* Qua thoi gian cho cac bao nhan */
}

if (nbuffered <« NBR_BUFS) enable_network_layer(); else disable_network_layer();

}
}

P4.6 Cai dat giao thirc Selective-Repeat
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Mot so diem can luu y khi st dung ctra so trugt voi kich thude 16n hon 1:

4.4.61.1 Kich thwoc toi da cua cira s0 géi va nhén 1a bao nhiéu ?
Gia st ta dung 3 bit dé danh so cho khung. Nhw vay ben goi duge phep go truroc toi da 7 khung
triroc khi cho ben nhan goi bao nhan ve.

Sender 01234567 0123456|7 0123|4567 |0123|4567

Receiver |01 2345 8|7 012345|6|7 0123|4567 {3123456?‘

o ky

. L @ | (b) ) (c) (d)

o Tatca cac Khung dén noi khong c6 161, bén nhan géi cac bao nhan va chuyen cita so
nhan ve vi tri sin sang de nhan cac khung 7,0,1,2,3.4 va 5 (Hinh b).

o Tai thoi diem do, dlrmlg mlyen c6 su ¢o lam cho tat ca cac khung bao nhan déu mat.
Qué thoi gian, bén gdi gdi lai khung 0. Khi khung nay dén bén nhan, né kiém tra xem
khung ¢6 nam trong cira s6 nhan khong. Piéu khong may man di xay ra: khung 0 nam
trong ctra sO nhan mai (Hinh b). Bén nhan nhan khung 0 xem nhu mot khung moi hoan
toan va chu}fén khung 0 lén t'é'ing mang. Nhw vy tang mang da nhan 2 lan cling mot goi
tin, tue grao thare van hanh sai.

o Tinh tlang nay co thé tranh duoc néu ta dam bao 1ang ctta s0 nhan mai khong de chong
Ién cira SD trude d6. Picu nay co thé thye lién duoc néu ta gi101 han kich thuoc toi da
cua cua so nhan bang mot nmira klmang danh so thit tu cuia Khung.

o Vi du Néu dung 3 bit dé danh s6 thit tw khung tir 0 dén 7 thi kich thude t6i da
ctra sO nhan la (7-0+1)/2 =4. ,

o Néu dung 4 bit dé danh so thi ti khung tir 0 den 15 thi kich thudc toi da cira 0
nhant la (15-0+1)/2 =8.

4.4.6.2.1 So lwong buffer dé luu khung la bao nhieu?

So luong buffer chi ﬂé’il} bang kich thudc toi da ctia cura sO nhan, khong can thiét phai bﬁ;lg sO
luong khung. Vi du: Neu dung 3 bit de danh 50 thur tu Khung tir 0 den 7 thi kich thuoe to1 da cwa
s0 nhan 1a (7-0+1)/2 =4 va s6 Iwong buffer can thiét ciing 14 4.

4.4.6.2.2 Khi nao goi bao nhan cho mot goi tin?

Ta ﬂl’fi}f 1‘Lang1 khi mot khung dém bao nhan cua khung nay sé khong duoc go1 Nguoc vf% mot cach
tirc thi. Thay vao do, no sé duge go1 kem trong khung dit liéu ké tiép cia bén nhan. Néu bén nhan
khong ¢ dit lidu dé gdi di, bao nhan s& bi giit lai kha lau. Chinh vi thé, méi khi co khung dén thi
bo dém thoi gian start_ack tumer dwoc khoi dong. Neéu trong suot khoang thoi gian nay khong co
mot klmng dit nao can go1 di, thi sau do mot khung bao nhan néng biét s€ dugce go1 di. Bo dem
tho1 gian start_ack timer sinh ra sw kién ack_tumeout. Chung ta cting phai dam bao rang, bo dem
thoi gian start ack timer thi ngan hon bd dém thoi gian cho bao nhéan cho cac khung dit liéu.

4.4.7 Giao thiec HDLC (High-Level Data Link Control)

Giao thire diéu khién lién két dit liéu quan trong nhat 1a HDLC. Khong phai vi no duoc sir dung
10ng 1ai ma né con la co s& cho nhiéu giao thite dieu khién lién két dit lidu khac.

4.4.7.2 Cac dac tinh cua giao thirc HDLC

Giao thire HDLC dinh nghia 3 loai may tram, hai cau hinh duong noi két va 3 che do dieu khien
truyén tai
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4.4.7.2.1 Ba loai tram trong HDLC

o Tram chinh (Primary Station): C6 trach nhiém diéu khién cac thao thac vé duong
truyen. Cac khung duwoc goi tir tram chinh goi la 1énh (Command).

o Tram phu (Secondary Statia:}n) Hoat dong dudi s kiem soat cia tram chinh,
Khung go1 tr tram phu goi la cac tra 101. Tram chinh duy tri nhieu duong noi két
luan 1y dén cac tram phu trén duong tluyan

o Tram hon hop (Cnmbuled Stahml} Bao gﬂm dac diém cua tram chinh va tram phu.
M6t tram hon hop ¢o thé g01 di cac 1énh va cac tra 1o

4.4.7.2.2 Hai cau hinh duong noi két:

o Cau hinh khong can bang (Unbalanced Configuration): Gom mot may tram chinh
(Prumary Station) va nhiéu may tram phu (Secondary station) va ho tro ca 2 che do
I:myen song cong va ban song cong

o Cau hinh can bang (Balanced Cﬂnﬁgmahml) Bao gom 2 may tram hon hop, va hd
trg ca 2 ché do truyén song cong va ban song cong.

4.4.7.2.3 Co 3 che 46 truyen tai la:

o Ché d0 tra 101 binh thuong (N RM- Normal Respﬂnse Mode), duge st dung Vol cﬁu
hinh dwong nm két khong can bang. May chinh ¢6 the khéi dong mot cudc truyen
tai dit liéu vé cho may phu. Nhung may phu chi co the thure hién viéc truyr:n dit ligu
cho may chinh nhu Ia nhiing tra 101 cho cac yéu cau cla may chinh.

o Ché do can bang bat dnng bo (ABM - Asmlclummus Respcmﬁe Mode): Puogc su
dung voi cau hinh néi két can bang Ca hai may déu co quyen khoi dong cac cude
t11.1}.='en ta1 dir lieu ma khong can su cho phep cua may kia.

o Che do tra 101 bat dﬂng bo (ARM-Ab}umhrmmus Response Mode): Su dlmg cau
hinh khong can bang. Mot may phu co thé khéi dong mot cuoc truyén tai va khong
can sut cho phep twong minh cua may chinh. May chinh van dam trach vai tro bao
tri duong truyen bao gom viee khoi dong, phuc hoi 161 va xda noi két.

Ché do NRM doi hoi phai ¢é nhiéu duong day dé noi mot may chinh véi nhiéu thiét bi dau cudi.
Che do ABM dugce st dung nhiéu nhat trong 3 ché d6, no cho phép st dung hiéu qua dwong
truyen. Che do ARM thi it duogc dung den.

4.4.7.3 Cau tric khung

HDLC su dung che d6 truyeén tai dong bo, cac bits dit liéu truyen di dwoc g01 vao tmng cac khung
va st dung mot cau tre khung cho tat ca cac loai dit lidu cling nhw thong tin didu khién.
Khung trong giao thitc HDLC ¢6 cau tric nhw sau:

Bits 8 8 8 20 16 8

01111110 | Address | Control | Data | Checksum G1111110

H4.12 Cau tric khung ciia HDLC

Flag (8 bit) La co dung de xac dinh diem bat dau va ket thiic cua khung,
glatrinola 01111110. HDLC su dung k¥y thuat bit don de loai
e sw xuat hien cua co trong dir ligu.

Address (8 bit) Ving ghi dia chi dé xac dinh may phu dwge phép truyén hay

nhan khung.

Control (8bit) Puogc dung dé xac dinh loai khung. Moi loai co thong tin dieu
khién khac nhau. Co 3 loar khung: Thong tin (I), Pieu khién (S
) va khong danh s6 (U).

Information Vung chira dit lidu can truyen.

(128-1024 bytes)
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FCS (Frame Vung chira mé kiem soat 161, dung phuong phap da thitc CRC-
Check Sequence- 8 | CCITT = X"+ X"+ X" +1
bit)

(:1a tn1 8 bit cua trwong control hinh thanh 3 loai1 khung nhu sau:

Bits 1 3 1 3
KhungI| © Seq P/F Next
Khung S| 4 0 Type P/F Next
KhugU1 4 [ 4 Type | PIF Modifier

H4.13 Cau triic trrong dieu khien trong khung HDLC

Giao thie HDLC st dung mot cira 5O truot voi so thi tu khu:ng 3 bit. Tmﬁ:rng seq trong khung I dé
chi s6 thw ty ctia khung thong tin hién tai. Truong Next dé chi so thi tu cua kKhung thong tin ma
ben go1 dang cho nhan ( thay vi la khung da nhan t6t nhu giao thit cira s0 truot da giol thidu &
pha:n trudce).

Bit P/F ¢6 v nghia 1a Poll/Final, titc chon hodc két thiic. Khi may tinh chinh méi mét may phu
tm}r'én tin, thi bit nay duoc dat1én 1 co y nghia la P (Poll, clmn) Nguoc lai khi thong tin dugce
truyen fir ma}r phu léen ma}f chinh thi né dugc dat xuong 0, dé bao vo1 may chinh rang may phu
hién tai van con dit ligu de gcn di. Kiu may phu go1 khung cudi cung, bit nay dugc dat lenl, coy
nghia la F (Final, két thic), dé bao cho may chinh biét rang no da hoan thanh viec tmyen tal
thong tin.

Khlmg S (Supervisory Frame) la khung diéu khién, dung dé kiém soat 16i va luong dit liéu trong
qua trinh truyéen tin. Khung S ¢6 4 kiéu duoc xac dinh béi to hop gia tri ctia 2 bit trong trrdng

Type.

SS=0 RR (Receive Ready), 1a khung bao nhan, thong bao san sang
0 nhan dit liéu, d4 nhan tot dén khung Next-1, va dang doi
nhan khung Next. Puoc dung dén khi khong con dit liéu géi
tir chiéu nguoc lai dé vira lam bao nhan (figgyback)

SS=0 REJ (Reject): day la mot khung bao khong nhan (negative

1 acknowledge), yeu cau goi la1 cac khung, fur klumg Next.

SS=1 RNR (Receive Not Ready): thong bao khong - san sang nhan

0 tin, dd nhan dén den khung thir Next-1, chira san sang nhan
khung Next

SS=1 SREJ (Selective Reject): yéu cau goi lai mot khung co so

1 thirc tir la Next

Khung U (Unnumbered Frame) tlnr-::mg dugc su dung cho muc dich diéu khién du’cr:ng mlyem
nhung doi khi cling duoc dung dé goi dit lidu trong dich vu khong noi két. Cac lénh cia khung U
duoc mo ta nhu sau:
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1111P100

Lénh nay ding de thiet lap che do truyen tai SABM (Set
Asynchronous Balanced Mode).

1100P001

Lénh nay dung de thiét 1ap ché do truyén tai SNRM (Set
Normal Response Mode).

1111P000

Lénh nay dung de thiet lap ché do truyen tai SARM (Set
Asynchronous Response Mode).

1100P010

Lénh nay dé yéu cau xda noi két DISC (Disconnect).

1100F110

UA (Unumbﬂ ed Aclmnwledgment} Puoc duug boi cac tram
phu dé bao véi tram chinh rang né da nhan va chap nhan cac
lénh loa1 U ¢ tren.

1100F001

CMDR/FRMR (Command Reject/Frame Reject). Puoc dung
bai tram phu dé bao rang nd khéng chap nhan mot 1énh ma no
da nhan chinh xac.

4.4.7.4 Mot vai kich ban veé giao thirc HDLC
Kich ban (a) mé ta cac khung lién quan trong qua trinh thiét 1ap va xdéa noi két. Pau tién mot trong

hai bén giao tiep s& goi khung SABM sang bén kia va thiét 1ap mot bo dém thoi gian. Bén phia

con la1 khi nhan dugc khung SABM sé tra lo1 bang khung UA. Ben }feu cau noi két khi nhan duoc
khung UA sé xoa bo bo dém thoi gjan No6i két da duge hinh thanh va hai bén co thé truyén khung

qua la1 cho nhau. Nm két s& x0a di néfu mot trong hai bén giao tiép g01 khung DISC. Trong mot

treong hop khac, neu sau mot khoang thot gian tro1 qua, ben yeu cau no ket khong nhan duoc
khung UA, no sé& co ga:ng gm la1 khnng SABM mot s6 lan qui dinh. Néu van khong nhan duoc
khung UA, bén yéu cau noi ket s& thong bao 161 1én tang cao hon.

A B
A BM
Time: NK*
Out |
T e
\%.
UA
|
|
|
|
[SC

UA

\

(a) Link Setup and disconnect

Seq  Next

N Y
%‘ /lig/

10,1 RNR,4

1.1

\ R,0.P
15211 /

b —
RR.0

%,

/1,5.2}4’/11 RR’q’F

"/’_!:313-3‘-4',/ \
‘/,L‘ip"/

(b) Two way data exchange (¢) Busy Condition

A B A B
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BM

BM

[SC

'

(a) Link Setup and

(d) Reject Recovery

disconnect

TN

Seq  Next

‘/EV
1,1
E:
t//lzlz;’/
[ =]

B

(b) Two way data exchange

RR,0.P

RR,3.F
[,3,0

T

RR.4

—~ A |

H4.14 Mot vai kich ban ciia HDLC

A B

k/li%ﬂ//
o B4 |
4/”55’0:}3//
e |
| RROP—
<
/Iﬂ/ﬂ/’/‘

(c) Busy Condition

(e) Tumeout Recovery
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Kich ban (b) mo ta tién trinh trao doi khung I giita hai bén. Ta thay rang bén A gai lién tiep cac
khung (I,1,1 va 1,2,1) ma khong nhan duoc khung bao nhan thi so thur tw cua khung cho nhan van
khong thay doi, tmng trrong hop nay la 1. Nguoc lai kha ben B nhan hien tlep cac khung (L, 1,1 va
1.2 ]} ma khc:mg g0l khmlg nao di, thi khung cho nhan ké tiép ctia khung thong tin truyen di phai
la s6 ké tiép cia khung vira nhan, 1a 3.

Trong kich ban (¢) may A khong the xu ly kip cac khung do B gon dén vi thé no goi khung RNR
dé yéu cau B tam dimng viéc viée tmyen ta1. Bén B dinh ky go1 tham do bén A béng cach goi
khung RR vo1 bit P duge datlen 1. Neu bén A van chua thé nhan thong tin tir ben B no sé tra loi
bang khung RNR, nguge lai néu A da san sang thi no sé tra 101 bang khung RR.

Trong kich ban (d), ben A goi sang B ba khung thong tin 3,4 va 5. Khung 4 b mat hoan toan trén
duong truyén. Khi bén B nhan duge khung 5, no s&€ bo qua khung nay vi sai thi tw khung. B goi
REJ véi truong Next la 4 dé yéu cau A go1 lai tat ca cac khung tir khung s6 4.

Kich ban (e) minh hoa cach thitc phuc hoi 161 dwa vao thoi gian (timeout). Khung so 3 bi 16i va do
do B bo no. B khong the goi khung REJ vi no khong the xac dinh duoc do co phai 1a khung I hay
khc:-ng Ben A sau mot khoang thot gian tréi qua khong thay khung tra 101 tir B, no sé gUi khung
RR voi bit P=1 dé kiém tra trang thai ctia bén kia. Bén B s€ dap lai béng klumg RR vo1 trirong
Next 1a 3 @ bao hidu khung s6 3 d mat. Sau dd A s& truyén lai khung so 3.

4.4.7.5 Giao thirc Piém noéi diém (PPP- Point-to-Point Protocol)

PPP la mot giao thie dac biet quan trong trong mang Internet. N6 cho phép truyen tai thong tin
giita cac router trén mang hay dé cho phép noi cac may tinh nguoi dung vao mang ctia nha cung
cap dich vu Internet (ISP).

-
-

~ Usershome Intemet provider's office
! | Modems = ___ |
1 |
£ | | =
Client process | | M‘
using TCP/IP ! i ==
5 Dial-up Ty
! telephone line '
' :

i TCP/IP cﬂéctiun
| | LT
| using PPP

process
H4.15 So do noi két ciia giao thirc PPP

Giao thire PPP dwoc dinh nghia trong RFC (Request For Comments) 1661 va sau do dugc mo
rong them bang cac REC 1662, RFC 1663. PPP thuc hién chitc nang phat hién 16 trén dir lieu
truyén, hé tro nhiéu glan thire van hanh trén no, phan phm dia chi IP khi may tinh noi két vao
mang, 1{1&111 tra quyen dang nhap va nhiéu tinh ning khac.
PPP cung cap 3 dic tinh sau:

binh nghia mot phwong phap dinh khung cung vo1 pharong phap phat hien 161.

1. Giao thuc dieu k]uen duong tm}ren cho phep thiet 1ap kénh g1ao0 tiep, kiem tra
kenh, thoa thuan ve cac ﬂmng 50 tmyen tin va xoa kenh truyen klhi khong can thiét
nira. Giao thue nay duoc goi la glac:r thire LCP ( Link Control Protocol).

2. Co phuong phap thuong luong vé cac tuy chon tang mang mot cach doc lap vor
giao thirc mang duoc st dung le.’cmg phap duoc chon Iira NCP (Network Control
Pmtu{:crl) khac nhau cho moi giao thue mang.

Pé hiéu 16 ve giao thitc PPP, ta xét truong hop quay so noi ket may tinh & nha vao mang ctia mot
ISP.
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Pau tién may tinh cac nhan s€ quay s0 thong qua modem dén router ctia ISP. Router sé tiep nhan
cuoc go1 va mot noi két vat ly duwgc linh thanh. May tinh s€ go1 mot loat cac go1 tin theo giao
thue LCP trong mot hoac nhiéu khung ctia giao thitc PPP dé théa thuan Ve cac thong s6 ma PPP
sé st dung.
Sau do mot loat cac goi tin cua giao thitc NCP s& duoc gdi di dé thue hién cau hinh tang mang.
Thong thuong may tinh muon st dung giao thite TCP/IP nén né can mot dia chi IP. Giao thitc
NCP sé gan dia chi IP cho may tinh. Tw luc nay, may tinh dong vai tro nhw mot may trén mang
Internet. No co thé gdi va nhan cac gdi tin ctia gmn thare IP. Klhu nguot dung két thiic, NCP xda di
noi két ctia tang mang va giai phﬂng dia chi [P cua may tinh dé st dung cho cac ma}r tinh khac no1
vao sau do. Giao thirc LCP s€ x0a not két ciia tang lién ket dir ligu. Va cudi cing may tinh s& yéu
cau modem két thiic cude goi (Hang up) va giai phong noi két & tang vat 1y
Khung cua giao thire PPP tuong ty nhw khung cua giao thie HDLC, tuy nhien day la khung theo
kieu hudng ky tw. N6 st dung k¥ thuat byte don.

Bytes 1 1 1 1or2  Variable 2or4 1

[

1l

Protocol | Payload | Checksum Flag

01111110

Flag Address Control
01111110 11111111 | 00000011

{1
2

H4.16 Cau triic khung clia giao thirc PPP

PPP sur dung byte dac biet 01111110 dé lam co danh dau diém bat dau va két thuc cua khung.
Piachi 11111111 dé chi rang tat ca cac tram déu nhan khung. Nho d6 giao thire LCP khéng can
thiét phai danh dia chi cho cac tram.

Truong Control ¢6 gia tri 00000011 dé biéu thi rang giao thie khong st dung co ché bao nhan dua
frén so thit tw cua khl.mg

Tmong Protocol dé xac dinh phan goi tin dugc chita dyng trong phan Payload dugc dinh nghia
bo1 giao thuce mang nao. Moi protocol da duoc qui dinh mdt gia tri neng Bit dau tién 1a 0 duoc st
dung cho cac giao thire mang IP, IPX, OSI CLNP, XNS. Kich thiroc mac dinh 1a 2 bytes, tuy
nhién giao thirc LCP ¢6 thé théa thuan dé st dung 1 byte.

Payload 14 noi chita géi tin véi chiéu dai khac nhau. Chiéu dai t6i da méc dinh 1a 1500 bytes, tuy
nhién LCP ¢co the thoa thuan deé thay doi.

Cuoi cing la truong checksum ding dé kiém tra 16i trong khung.
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Chwong 5: MANG NQI BQ & LOP CON PIEU
KHIEN TRUY CAP

Muc dich

Chuong nay nham gidi thiéu véi nguoi hoc nhfmg nao1 dung sau:

e (Cac phu‘cmg chia sé duong truyen -:hung gitra cac may tinh trong mot mang cuc bo
nhu: cac phlrmlg phap clia kenh, cac ph!.rmlg phap truy cdp duong truyén ngau
nhién va cac phirong phap phan luot truy cap duong truyén.

e Gidi thidu chi tiet ve nguyén tac hoat dong cua cac chuan mang cuc bo nhu ho cac
chuan mang Ethernet, FDDI va mang khong day

A A
Yeu cau

Sau khi hoc xong chirong nay, nguot hoc phai ¢o dtrc:m cac kha nang sau:

e Trinh bay duoc su khac biét co ban vé cach thitc chia sé duong tmyen chung giira
cac may tinh trong cac phuong phap chia kénh, truy cap duong truyén ngau nhién
va phan luot truy cap duong truyen.

e Trinh bay duoc nguyén tac chia sé duong truyen chung giita cac may tinh theo cac
phwong phap FDMA, TDMA, CDMA, ALOHA, CSMA, CAMA/CD, Token
Passing, ...

e Trinh bay duoc nhitng dic diém va nguyén tac hoat dong ctia cac chuan thude ho
mang Ethernet, mang FDDI va chuan mang khong day 802.11
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5.1 Tong quan ve LAN

Nhu da trinh bay trong phan 2.1, theo tiéu chi danh gia la khoang cach dia ly thi nguoi ta thuong
phan loai mang may tinh thanh ba kieu:

= Mang no1 bo - Local Area Network (LAN)

» Mang do th1 - Metropolitan Area Network (MAN)

= Mang dién rong - Wide Area Network (WAN}

Trong thue té, LAN va WAN thuong dwoc cai dat nhat.

Mang LAN dugc sur dung dé noi ket mot dai rong cac thiet bi trong mot pham vi hep, vi du: trén
cung mot tang, mot toa nha hay mot Khuon vien (ﬂnrmlg ldmng vuot qua 10Km). Ngay nay, LAN
1a loai mang duoc st dung rat phd bién trong moi linh vue cua xa hor. Nguoi ta thuong nghi dén
LAN nhu la mang co ﬂmng llrmlg cao, d6 tri hodn thap.

Hién tai co rat nhiéu cong nghé xay dmlg mang LAN ma chiing ta s& xem xét dén ngay sau day.
Nhiéu chuan mang LAN d& duoc phat trién trong d6 Ethernet va FDDI la pho bién nhat. Nguwoi
ta '[hl.l*Ung goi chung ho cac chuan mang LAN la IEEE 802.

Vé goc do ky thuat, LAN co cac tinh chat quan trong sau:

= Tat ca cac host tmng mang LAN cung chia se duong 12[11}-'&]1 chung. Do do chung hoat
dong dua trén kiéu quang ba (broadcast).

= Khong véu cau phai co hé thong trung chuyén (1 numlgfsmtclung) trong mot LAN don.

Thong thuong, mot mang LAN duoce dinh nghm dura trén cac thong so sau:

= Hinh thai (topology): Chi ra kiéu cach ma cac host trong mang duoc dau noi voi nhau.

=  Puodng truyen chia sé (xoan doi, dc:ng true, cap quang): Chi ra cac kiéu duong truyen
mang (network cables) duoc dung dé dau no1 cac host trong LAN la1 vo1 nhau. (Xin
xem lai mo ta chi tiet cac klE:ll duong truyén trong chuong Tan_g Vat Ly).

« K¥ thuat truy cap duong truyén (Medium Access Control - MAC): Chi ra cach thue ma
cac host trong mang LAN st dung de truy cap va chia s¢ duong truyen mang. MAC sé
quan tr1 viec truy cap dén duong truyen trc-ng LAN va cung cap co so cho viec dinh
danh cac tinh chat ctia mang LAN theo chuan IEEE.

5.2 Hinh thai mang

Hinh thai mang s& xac dinh hinh dang tong quat cuiia mot mang. Hien tai, ngm:ﬂ ta da dinh nghia ra
duoce nhiéu hinh thai mang khac nhau twong ting véi nhitng tinh chat dac thu cua chung. Hinh thai
mang la tiéu chi bat budc dung de Xay dng mang LAN va no chu yéu quan tam den viéc lam cho
mang duoc lién thong, che dau chi tiét ve cac thiét bi thue doi véi nguol dung.

5.2.1 Mang hinh sao
L]

Figids

r.ain: mady ek duyx — ey %

woi WMING S D///&

H5.1 So do mang hinh sao

Tﬁt ca cac may tinh trong mang duge dau noi téi mot thiét b tap trung tin hiéu trung tam. Thanh
phan trung tam cua mang dugc goi la Hub.

Phuong thure hoat dc:rng cua mang hinh sao nhwr sau: Mo1 may tinh déu phat tin lueu ra Hub va Hub
phat lai tin hidu vao dén tat ca cac dau ra. Mol may tinh ¢ mot noi ket riéng 1é dén Hub

Bién Soan: Th.s Ngoé Ba Hung — Ks Pham The Phi - 01/2005 62



Pai Hoc Can Tho - Khoa Céng Nghé Théng Tin - Gido Trinh Mang May Tinh — V1.0

5.2.2 Mang hinh vong

" 2 duong noi tar mot may

\ - tnd dén may tink khdc

o S

H5.2 So do mang hinh vung
Khong co thiet bi trung tam trong so do noi mang hinh vong. Pudng noi két mang s& di true tiep

tr mot may tinh dén may tinh Khac.
Thue té, c6 mét doan cable ngin néi may tinh véi vong.

5.2.3 Mang hinh bus
Bus (dwomg truyén duoc chia 58)

H5.3 So do mang hinh bus

Trong so do mang hinh bus, nguoi ta dung mot day cap (cable) don noi két toan bd LAN. Mai
may tinh co mot dau noi dén cap dugc clhia se.

Vi mot duong truyén chia sé nhu thé thi s& ¢6 kha ning dung d6 xay ra khi cac may tinh cing
phat tin hiéu ra duong t1u}'en cung mot luc. Do do, phai ¢o giai phap lam cho cac may tinh hoat
dong dong bo véi nhau nham cho phép chi mot may tinh truyen thong tin tai mot thoi diem.

5.3 Lop con MAC (Media Access Control Sublayer)

Nhu d& trinh bay & trén, chuong nay trinh bay vé mang LAN — mang dang truyén quang ba va cac
giao thire truyén quang ba ctia no.

Trong bat ky mang dang quang ba nao, van dé then chot luon la cach thire nguoi ta quyét dinh ai
¢ quyen truy cap kénh truyen tai mot thoi diém. Pé lam 16 van deé hon, ha}r xem xet vi du sau: Co
sau nguoi dang hop thong qua hé thong dién thoai, moi ngudi déu duge noi két dé co the nghe va
not vol nhitng nguoi khac. Khi mot nguoi nglmg no1 ma co hai nguoi hoac nhleu hon cung phat
biéu hEp s€ tao ra tinh trang 1-::11 xon. Trong cac cuodc hop dang gap mat true hE:p, tinh trang 1on
x0n nay co the duoc glﬂl quyét bang cach dua tay xin phat bleu thlg tmng he ﬂmng ha1 thao
thong qua dién thoai nay, khi ma duong t111}='en ranh, viec quyet dinh ai s& noi tiep co vé kho lam
hon. Pa co nhiéu giao thirc dung giai quyet van dé trén. Va chung chinh la néi dung trinh bay ciia
phan nay. Noi mot cach khac, cac kénh truyen dang quang ba thinh thoang con duoc goi la cac
kénh da truy cap (multiaccess channels) hay la cac kénh truy cap ngau nhién (random access
channels).

Céac giao thire duoc sit dung dé quyét dinh ai c6 quyén truy cap duong truyén quang ba trede duoce
gom vao trong mot 16p con cia tang lién két dit liéu goi 1a 1op con MAC. Lop con MAC la dac
biét quan trong trong mang LAN, do nhiéu mang LAN sit dung dudng truyén dang quang ba nhu
la phuong tién truyén thong nén tang. Cac mang WAN, theo xu hwong nguoc lai, lai dung céac noi
két dang diem-diem (ngoai trir cac mang dung ve tinh).

Vé co ban, o ba phuong phap diéu khién truy cap duong tmyen Chla kénh, truy cap ngau nhién
(Randc:m Access) va phan luot (“Taking-turns™). Giai thich cu thé vé ba phuong phap diéu khién
truy cap dwong truyen trén sé duoc trinh bay ngay sau day.

Bién Soan: Th.s Ng6 Ba Hung — Ks Pham The Phi - 01/2005 63



Pai Hoc Can Tho - Khoa Céng Nghé Théng Tin - Gido Trinh Mang May Tinh — V1.0

5.3.1 Phuong phap chia kénh

Y tudng chung cua phuong phap nay la: duong truyen s& dwoc chia thanh nhiéu kénh truyén, moi
kénh truyen sé dwgce cap phat riéng cho mot tram. Co ba phuong phap chia kénh chinh: FDMA,
TDMA, CDMA.

53.1.1 Chia tan s6 (FDMA - Frequency Division Multiple Access)

Mot phu’t:mg thic truyén th::-ng de chia se mot kenh truyén don cho 11]]1&11 nguol dung canh tranh la
Chia tan s6 (FDMA). Pho ctia kénh tmyen duoc chia thanh nhicu bang tan (ﬁ equency bancls} khac
nhau. Mai tram dugc gan cho mot bang tan co dmh Nhitng tram nao duoc cap béng tan ma khong
co dit liéu dé truyen thi ¢ trong trang thai nhan roi (idle).
‘{i du: Mot mang LAN co sau tram, cac tram 1, 3, 4 co dit lieu can tm}rén, cac tram 2, 5, 6 nhan
TOL.

Thaoi gian

Céac bang tan

H5.4 Mang FDMA

Nhan EEI

= Do mol ngm:ﬂ dung duoc cap mot hang tan 11&11g, nen khc-ng co su dung do xay ra. Klu chi ¢o
50 lugng nguoi dung nho va on dinh, 11101 nguoi dimg can giao tiép nhicu thi FDMA chinh la
co ché diéu khién truy cap duong truyén hidu qua.

= Tuy nluen, khi ma luong ngwoi goi dir lieu la 1on va lien tuc tha}«' doi hoac duong truyen vuot
qua kha nang phuc vu thi FDMA boc 10 mot so van de. Neu pho duong truyén duoc chia lam
N vung va co it hon N nguon dung can truy cap duong truyen, thi mot phan 16n pho duong
truyén b lang phi. Nguoc lai, co nhiéu hon N ngmtﬂ dung co nhu cau truyén dit lidu thi mot s6
ngu:m dung sé ]}hal b1 tir choi khong co truy cap duong t111yen vi thiéu b:-m_g thong. Tuy nhlen
néu lai gia sit rang so6 luong nguon ding bing cach nao do luon dwoc giit on dinh & con s6 N,
thi viéc chia kénh tmyen thanh nhitng kénh mlyen con nhu thé tw than 1a khong hiéu qua. Ly
do co ban 0 day la: néu co vai nguoi dung ro1, khong truyen dit liéu thi nhitng kénh truyén con
cap cho nhimg nguoi dung nay bi lang phi.

= (Cothe dé dang thaj,r dugc hieu nang ngheéo nan cua FDMA tir mét phép tinh theo ].Y thuyét KEP
hang don gian. Bat dau la thoi gian tr1 hoan trung binh T trong mot kénh truyén co dung luong
C bps, voi ti 1é den trung binh la A khung/giay, m6i khung c6 chiéu dai duoc chi ra tir ham
phan phéi mi voi gia tri trung binh 1a 1/p bit’/khung. Véi cac tham s6 trén ta cé duoe ti 18 phuc
vu la uC khung/giay. Tir 1y thuyét xép hang ta co:

_ 1
I' = nuC— 2

Vi du: neu C =100 Mbps, 1/u = 10000 bits va A = 5000 khung/giay thi T =200 us.
Bay gio neu ta clua kenh lon nay thanh N kenh tmyen nho doc lap, moi kénh truyén nhé co

dung Iwong C/N bps. Ti 1é trung binh cac khung dén cac kénh truyén nho bay gio la A/N. Tinh
toan lai T chiang ta co:

Lippy = : = &5 =NT

u(C/N)—(A/N) — uC-A
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Tho1 gian cho doi trung binh trong cac kenh tmyén‘cun st dung FDMA la xau hon gap N lan so
vol truong hop ta sap xep cho cac khung dugc truyen tuan tu trong mot kenh lon.

5.3.1.2  Chia thoi gian (TDMA — Time Division Multiple Access)

Tm:ng phurong phap nay, cac tram s& xoay vong (round) dé truy cap duong truyén. Vong ¢ day co
thé hiéu la vong thot gian. Mot vong thoi gian la kKhoang thoi gian du dé cho tat ca cac tram trong
LAN deéu duoc quyeén truyen dit ligu. Qu tac xoay vong nhu sau: mot vong thol gtan sé dugce clua
deu thanh cac khe (sl-:}t) thoi gian bang nhau, maéi tram sé dugc cap mot khe thoi gmn du dé no
¢6 thé truyen hét mot go1 tin. Nhimg tram nao to1 Iwot duge cap cho khe thot gian cua ninh ma
khong ¢6 dit lidu dé truyéen thi van chiém lay khe thoi glan do, va Idmmlg thot grlan by chiém nay

duoc goi 1a thoi gian nhan 161 (idle time). Tap hop tat ca cac khe thoi gian trong mét vong duroc
gol la1 la khung (frame).

V1 du;

H5.5 Mang TDMA

Mang LAN dung co ché truy cap duong truyen TDMA trén ¢6 sau tram. Cac tram 1, 3, 4 ¢6 dit
liéu can truyen. Cac tram 2, 5, 6 nhan 16i.

Chung ta cling ap dung cung mot nhan xet vé mang TDMA nhu mang FDMA. Mdi nglrm dung
dugc cap phat mot khe thoi gian. Va néu nguoi ding khong str dung khe thoi gian nay dé truyen
dit liéu thi thon gian s€ bi lang phi.

53.1.3 Két hop giita FDMA va TDMA

Trong thuc te, hai ki thuat TDMA va FDMA thuong duoc ket hop stt dung vai nhau, vi du nhw

trong cac mang dien thoai di dong.

e Cac dién thoai di dong TDMA st dung cac kénh 30 KHz, moi kénh lai duogc chia thanh ba
khe thor gian. Mot thiét b1 cam tay sut dung mot khe thoi gian cho viéc goi1 va mot khe khac
cho viée nhan dit liéu. Chang han nhur cac hé thong: Cingular (Nokia 8265, TDMA 800/ 1900
MHz, AMPS 800 mHz ), AT&T Wireless.

. Hé thong GSM sit dung cac kénh 200 KHz dwoc chia thanh 8 khe thoi gian. Mot thiét bi
cam tay s€ su dung mot khe thoi gian trong hai kénh khac nhau dé g6i va nhan thong tin. Cac
he thr:mg Cingular, T-Mobile, AT&T dang chuyen sang dung k¥ thuat nay.

Thoi gian

Tan sd
H5.6 Két hop giita TDMA va FDMA

5.3.1.4 Phan chia ma (CDMA — Code Division Multiple Access)

CDMA hoan toan khac vo1 FDMA va TDMA. Thay vi chia mot diy tan sO thanh nhiéu kenh
truyéen bing thong hep, CDMA cho phep moi tram ¢ quyen phat dit liéu 1én toan bo pho tan cua

duong truyén 16n tai moi thoi diem. Cac cude truy cap duong truyen Xay ra dong thoi s& duogce tach
biet vol nhau boi k¥ thuat ma hoa. CDMA cting x0a tan lo lang cho rang nhiimg khung dit lieu b
dung do tren duong truyen sé b1 bien dang. Thay vao do CDMA chi ra rang nhieu tin hieu dong
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thai s& duge cong lai mot cach tuyén tinh! K¥ thuat CDMA thuong duoc sit dung trong cac kénh
tmyén quang ba khong da}f (mang dien thoai1 di dong, ve tinh ...).

Truoc khi di vao mo ta glal thuat CDMA, hay xem xét mot vi du gan gmng nh sau: ta1 mot
phong doi trong san bay co rﬂueu cap hanh khach dang chuyén tro. TDM c¢o thé duoc so sanh voi
canh tuong: tat ca moi nguol deu ding giita phong, cho dén Iwot minh duoce phat biéu. FDM th
giong nhu canh fwong: moi mot cép duoc sap vao mot 6 noi chuyen rieng. Con CDMA lai giong
nhu canh: moi nguoi deu dimg ngay trong phong doi, néi chuyén dong thoi, nhung méi cip
chuyen tro sé su dung mot ngon ngir reng. Cap not tiéng Ph:élp chi liu lo vo1 nhau bﬁng tiéng
Phap, bo qua mo1 tieng dong khong phai 1a tieng Phap va co1 do nhu la tleng on. Vi the, van dé
then chét trong CDMA la kha néng rut trich ra duogce tin hiéu mong muén trong khi tir choi moi thi
khac va coi d6 la tieng on ngau nhién.

Trong CDMA, thot gian go1 mot bit (bit time) lai dugce chia thanh m khoang nho hon, goi la chip.
Thong thuong, co 64 hay 128 chip tréen mot bit, nhung trong vi du phia duoi, chung ta dung 8 chip
cho don gian.

Nhiéu nguoi dung déu chia sé chung mot bang tan, nhung méi nguoi ding duoc cap cho mot ma
duy nhat dai m bit goi la diy chip (chip sequence). Dy chip nay s& duoc dung d& mé hoa va giai
m3 dit liéu cua riéng nguoi ding nay trong mot kénh truyén chung da nguoi dung. Vi du, sau day
1a mot day chip: (11110011). Bé géi bit 1, nguoi ding s& gdi di day chip cia minh. Con dé gai di
bit 0, nguoi dung sé goi di phan bu cua day chip cua minh. Vi du vor day chap trén, khi go1 bit 1,
nguoil dung sé go1 11110011; klu gor bit 0 tha ngwor dung sé go1 00001100.

Peé tién cho viéc minh hoa, chung ta sé su dung cac ky hieu ludng cuc sau: bit 0 duge ky hieu la -
1, bit 1 duoc ky hiéula +1.

Ciing can phai dwa ra mét dinh nghia mai: tich trong (inner product): Tich trong cta hai ma S va
T, ky hiéu la SeT, duoc tinh bang trung binh tong cua tich cac bit ndi tai twong vng ciia hai ma

nay.
—Z 5.7
=1
Vi1 du:
S=+1+1+1-1-1+1+1-1

I'=+1+1+1+1-1-1+1-1

SoT = Hl+1+1+ D +1+ D +141 1
8 2
Bay g10 ta xem xet cach thare cfip phat chuoi chip cho cac tram, sao cho khong gay ra lan 16n
thong tin giita cac tram vaolr nhau.
Pinh nghia: Hai ma S va T ¢6 cung chiéu dai m bits dwoc goi 1a trire giao khi: SeT = 0.
Vi du:

Bz 4141-F=1=1-1=141

T'=-1-1+1-1-1-1+4+1+1

D+(D+(-D+1+1+1+ (-1 +1
8

Néu cac nguol dung trong he thong co cac ma truc giao véi nhau thi ho co thé cung ton tai va

truyen dir lieu mot cach dong thot vol kha nang bi giao thoa dit liéu 1a it nhat.

Qui woc:

=  Go1 D, la bit dit lieu ma 11g1r01 ding i muon ma héa dé truyen trén mang.

= C, la chudi chip (ma so) ctia nguoi dung 1.

Sau day la cach thirc ma hoa tin hieu dé goi len duong trlnfen va giai ma dé lav dir lieu do

ra:

Tin hiéu diroe md cita nguoi dimg i:
Z, =D xC,

Sel = =0
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= Tin hiéu téng hop diroc g6i trén dirong truyén:

ZZZ

=]
vdi n la tong s6 nguoi ding géi tin hiéu 1én duong truyen tai cing thoi diém
»  Giai md o
Dit liéu ma nguoi dung 1 1ay vé tir tin hiéu tong hop chung:

D =Ze(
Néu D; > *ngudng”, co1 no la 1, nguoce lai coino la -1
V1 du:

Hé thong c6 4 nguoi dung A, B, C, D. Cac mf so twong tng ctia ho nhur sau:
A0001T101 1
B:00101110
C:01011100
D:01000010
Neéu ky hiéu theo kieu luong cuec thi:
A =1 =1 <1 +1+1=1+1+1)
B: (~1-1+1-1+1+1+1-1)
Ci(=1+1=1+1+1+1-1-1)
D:(=1+1-1-1-1-1+1-1)
Pé v cac mi s0 A, B, C, D la truce giao!
Co sau vi du
1) Chi ¢o nguor dung C goi bit 1:
2) Bgaihitl, C go bit 1
3) Agabitl, Bgo bit0
4) A,Cdeugoibitl, B goibit0
5) A,B,C,Ddeugoibit 1
6) A,B,Dgaoibitl,Cgoibit 0 |
Ta tinh toan dugc cac ma tong hop géi 1én duong truyén nhu sau:

1" --1- C L=(=1+1=-1+1+1+1-1-1)
2)-11- B+C Z=(-2 0 0 D+2+2 0-2)
3 10-- A+B L£=(00=2+2 02 0+Z)
4101- A+B+C Z=(-1+1-3+3+1 -1-1+1)

51111 A+B+C+D Z=(-4 0=2 0+2 0+2-=2)

&) 1101 A+B+C+D Z=(-2-2 02 0-2+4 0)

Bay gi0, ta tinh dugc dit ligu nguyen thuy cua nguoi dung ¢ tram C, sau klu da rit trich ra tir ma

tong hop nhu sau:

VNZC=(1+1 4141 +1+1+1 +1)B= 1

2V ZeC=(2+0+0 +0 +2 +2+0+2)¥B =1

3N ZLeC=(0+0+2+2+0 2+0-2)/8=0

4) ZaC=(1+1 4343 +1 -1+ -1YB =1

S LeC=(4 +0+2+0+2 +0 2 +2)/8 =1

6) ZeC=(2-2+0-2+0 24 +0)/8 =1

Nhan xét:

= Pautién, chung ta phai gia su rang tat ca cac day chip dugc dong bo hoa de du».::rc: go1 nhan
cung thoi diem. Nhung trong thuc té, kiéu dong bo hoa nhu vay 1a khong ﬂlﬂ co duogc. Nhung
g1 nguot ta co thé lam duoc dé dong bo hoa 1a: nguoi goi va nguoi nhan dong bo héa véi nhau
bang cach cho ngum goi go1 mot day chip duoc dinh nghia truoe, day nay phai du dai dé cho
bén nhan co thé theo kip bén gdi. Tat ca cac cuc truyen nhan khac dwoc xem nhu la nhiéu
ngﬁu nhién. Nguoi ta chl'mg minh duge rang, chudi chip G&ng da1 thi xac suat phat hién ra
chuoi nay mot cach chinh xac la cang cao voi su hién dién cua nhiéu.

= (Ciing can phai gia ﬂ]lEt rang: ben nhan biét chinh xac bén got la a1. Tuy trong thuce té, can phai
trung thuc ma noi rang dat gla thiét thi d& hon la lam. Nhung hay tin tuong la CDMA co
nhiéu chi tiét phre tap hon va thong minh hon dé lam duoc chuyén do.
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5.3.2 Phuong phap truy cip duong truyen ngau nhién (Random Access)

Trong phuong phap nay, ngudi ta de cho cac tram tu do tranh chﬁp dl.rﬁmg truyen chung d truyén
timg khung dit liéu mot. Néu mot tram can goi mot khung, no sé goi khung do trén toan bo dai
thong cua kénh truyen. Sé khong ¢é sir phoi hop trinh tir gifta cac tram. Néu c6 hon hai tram phat
cung mot luc, “tiung do” (collision) s xay ra, cac khung b dung do sé b1 hnar hai.
Giao thue truy cap dm:mg truyén ngau nhién dm:s-:: ding dé xac dinh:

= Lam thé nao dé phat hién dung do.

= Lam thé nao dé phuc hoi sau dung do.
Vi du vé cac giao thire truy cap ngau nhién: slotted ALOHA va pure ALOHA, CSMA va CSMA/CD,
CSMAJ/CA.

5.3.2.1 ALOHA

Vao nhitng nam 1970, Norman Abramson cung cac dong su tar Pa1 hoc Hawai da phat nunh ra
mot phlrmlg phap moi uu hang dung dé giai quyét bai toan vé cap phat kénh tmyen Sau do cong
viéc ctia ho tiép tuc duoe ma 10ng boi nhiéu nha nghién ciu khac. Mac du cong trinh cua
Abramson, duoc goi 1a he thcmg ALOHA, su dung hé th::}ng t111yen quang ba trén song radio mat
dat, nhung v frong co' so cta no co the ap dung cho bat k¥ hé thcmg nao trong do nhimg nguoi
ding khong c¢6 phoi hop véi nhau sé€ tranh chap sit dung duong mlye:n chung duy nhat.

O day, chung ta sé thao luan vé hai phien ban cua ALOHA: pure {thuan tay) va slotted (duoc chia
khe).

33.2.11 Slotted ALOHA

Thao gian duge chia thanh nhiéu slot ¢ kich ¢6 bang nhau (bang thoi glan truyen mot khung).
Mot tram muon truyen mot kmmg thi phai doi den dau slot thoi gian ké tiep moi duoc truyen Di
nhién la s€ xay ra dung do va khung b1 dlmg d6 s& bi hw. Tuy nhién, dya trén tinh phan hoi cta
ViEC tmyen quang ba, tram phat Iuon co thé theo déi xem l{hung cua no phat di co b1 huy hoai hay
khong bang cach lang nghe kénh truyén. Nhiing tram khac ciing lam theo cach tuong tu. Trong
trwong hop vi ly do nao do ma tram khong thé dung co ché lang nghe duong t:m}ren hé théng can
yéu cau bén nhan tra 161 mot khung bao nhan (acknowledgement) cho bén phat. Neéu phat sinh
dung do, tram phat sé gdi lai khung tai dau slot ke tiep véi xac suat p cho dén khi thanh cong.
Vi du minh hoa: C6 3 tram déu muon tluyén mot khung thong tin.

Tram 1 | 1 1 1 1

C: Bi dung dg
E: slot trong
S: Truyvén khung thanh céng

, H5.7 Minh hoa giao thnrc Slotted ALOHA ’ ~
Do s€ co dung do ma mat khung thong tin, mot cau hoi dat ra la: dau la ti suat truyén khung thanh
cong cua cac tram trong mang?
Gia st co N tram muon tmyen dit liéu, moi tram tmyen khung thong tin cua minh trong mot slot
v6i xac suat p. Xac suat dé mot tlam trong N tram truyen thanh cong S(p) dugc tinh nhu sau:

S(p)=Np(-p)"~
Khi p= Y%, S(p) dat gia tri cuc dai (1— %)™
53.2.1.2 Pure ALOHA

Ky thuat Pure ALOHA don gian hon Slotted ALOHA do khmlg co su dong bo hoa giita cac tram.
M5 khi muon truyen mét khung théng tin, tram s& truyen noé ngay ma khong can doi dén dau cua
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slot thoi gian ke tiep. Vi thé xac xuat bi dung do tang thém! Nghia la khung thong tin dugc gai tai
thoi diem t, sé dung do voi nhitng khung duoc goi trong khoang thoi gian [to-1, to+1].

1 bi dung dd bi dung do
o dau khung | & cudi khung |
— -—

khung cua nat i

t:1l t

g 4 tn+1

) H5 .8 Minh hoa giao thirc Pure ALOHA
Go1 P la xac xuat cua mot su kién nao do, ta ¢o nhitng phan tich sau:
P(nut 1 truyen thanh cong) = P(dé nit 1 truyén)

< P(khong co nut nao khac tmyén trong Khoang [t -1.t ]) -
« P(khéng ¢ nut nao khac truyén trong khoang [t . tr1])

= p(1-p)""'(1-p)*"

S(p) = P(mot nit bat ky trong N nt truyén thanh cong) = Np(1- p)" (1 p)*”'
Nhimg phan tmh vua neu gia su rang luén ¢o thuong truc N tram trong mang. Va trong truong
hop toi wu, mm tram thu truyen voi Xac suat 1/N.
Tmng thire te, sO lu{mg cac tram thwong trure trong mang luon thay doi. Gia st ching ta co tung
cong m tram lam vigc. n tram la thuong tryee tren mang, moi tram thwong true tren mang sé co gm
khung thong tin vo1 xac suat ¢6 dinh p. m-n tram con lai 1a khong thuong truc, va ching c6 the gai
khung thong tin vm xac suat Da, VOL P €6 thé nhé hon p.
Nhan xét chung vée ALOHA:
= Hieunang thép do khfmg co tham do duong tlu}rén trude khi goi khung, dan dén viéc mat

nhiéu thoi gian cho viéc phat hién dung do va phuc hoi sau dung do.
= Hoat dong theo IGELI ALOHA c0 kha nang dan dén viéc hé thong bi “chét dung” do moi nd luc

g4 goi tin ctia tat ca cac tram déu bi dung do.
Slotted ALOHA tro nén quan trong vo1 ly do khong may ranh mach lam No ra do1 vao nhlmg
nam 1970, duoc st dung trong mot s6 hé thong thi nghiém thoi d6, va roi hau nhu bi ldng quen.
Va khi cong nghe truy cap Internet khong qua cable duoc phat minh, dot nhuén la1 phat sinh van
dé lam sao dé cap phat duong truyén duoc chia sé cho nhiéu nguoi ding canh tranh, Slotted
ALOHA lai duoc 161 ra tir thung rac dé ciu 161 cude doi. Van thuong co chuyén la cac giao thirc
hop ly mot cach hoan hao la1 khong duge st dung vi Iﬂlfmg Iy do vé chinh tri, nhung nhiéu nam
sau do, mot so ngufm th-:::rng thai lai nhan ra rang nhig giao thirc bo di tir 1lau roi d6 lai co the glup
ho giai quyét dwoc van dé. Véi 1y do nhu vay, trong chuong nay, chung ta s& nghlen curu mot so
giao thirc uu hang hién tai khmng duoc st dung rong réi lam nhung biet dau co thé duoge sur dung
dé dang trong cac vmg dung & tirong lai. Di nhién la ching ta ciing s& nghién ciru nhiéu giao thntc
dang dugc st dung rong rai hién nay.

5.3.2.2 CSMA — Carrier Sense Multiple Access

Giao thire ALOHA méc du da chay duoce, nhung mot diéu dang ngac nhien la nguoi ta lai de cho
cac tram lam viéc tu do gon tha:::fng tin 1én duong tmyen ma {:hang can quan tam dén viéc tim hiéu
xem nhitng tram khac dang lam g1 Va diéu d6 dan dén rat nhiéu vu dung do tin hiéu. Tuy nhién,
trong mang LAN. ngudi ta co thé thiét ké cac tram lam viéc sao cho chung c6 thé diéu tra xem cac
tram khac dang lam gi va tur dieu chinh hanh vi ctia minh mot cach twong ing. Lam nhu vay sé
giup cho hieu nang mang dat dugc cao hon. CSMA la mot giao thure nhu vay!

Cac giao thare ma trong do cac tram lam viec lang nghe duong truyén trude khi dua ra quyr:t cinh
minh phai lam gi tuong ung vo1 trang thai duong truyen do duoc goi la cac giao thire ¢6 “cam
nhan” duong truyén (carrier sense protocol). Cach thitc hoat dong ctia CSMA nhu sau: lang nghe
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kénh truyén, néu thay kénh truyen roi thi bat dau truyen khung, néu thay duong truyen ban thi tri
hoan la1 viec go1 khung.
Thé nhung tri hoén viéc goi khung cho dén khi nao?
Co ba gia1 phap:
» Theo di khong kién tri (Non-persistent CSMA): Néu duong truyen ban, doi trong mot khoang
thoi gian ngau nhién 16i tiep tuc nghe la1 duong truyén
= Theo do1 kién tn (persistent CSMA): Neu duong truyen ban, tiep tuc nghe den khi dwong
huyﬂn 101 101 thi tmyan go1 tin vo1 xac suat bang l.
= Theo da1 kien tr1 vo1 xac suat p (P- parmstent CSMA): NE‘H duong truyén ban, hep tuc nghe
dén Khi dwong truyen roi roi thi truyén géi tin voi Xac s.uat bang p.
Dé thay rang giao thire CSMA cho du la theo dd1 duong tmyen kién tri ha}f khong kién tr1 thi kha
nang tranh dung do van tot hon 1a ALOHA. Tuy the, dung do van c6 thé xay ra trong CSMA!
Tinh huong phat sinh nhur sau: kKhi mot tram vira phat xong thi mot tram khac cting phat sinh yeu
cau phat khung va bat dau nghe duong 1111}!&11 Neéu tin higu cua tram thu nhat chua dén tram thi
hai, tram tlnt hai s& cho rang duong truyén dang ranh va bat dau phat khung. Nhu vy dung do s&
Xay 1a.
’ = khdng gian =—*

A C D

g

..I-.
|
B u

+—— thdi gian

|
d
o
L
EE N E B E E N &= H®N

H5.9 Mo ta khong gian va thoi gian dien ra dung doé

Hau qua cia dung do 1a: khung bi mat va toan bo thoi gian tir ltc dung do xay ra cho dén khi phat
xong khung la lang phi!

Bay gio phat sinh van de moi: cac tram co quan tam theo do1 xem co dung do xay ra khong va klhi
dung do xay ra thi cac tram sé lam gi1?

8.3.2.2.1 CSMA véi co ché theo dbi dung 36 (CSMA/CD — CSMA with Collision
Detecﬁun)

CSMA/CD vé co ban 1a giong nhir CSMA: léng nghe trudce khi truyén. Tuy nhién CSMA/CD c¢é
hai cai tién quan trong la: phat hién dung do va lam lai sau dung do.

Phat hien dung do: Tram vira tmyen vira tiép tuc do xét duong t:[u}.ren Ngay sau khi dung do
duoc phat hién thi tram ngung truyen, phat them mot day nhoi (ddy nhoi nay co tac dung lam ting
cuong them sy va cham tin huéu, gip cho tat ca cac tram khac trong mang thay duoc su dung do),
va bat dau lam lai sau dung do.

CSMA/CD, ciing giong nhu cac giao thuce trong LAN khac, st dung mo hinh quan miém nhu trong
hinh sau:
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Cac slok
1" tranh chap
Eiﬂi-‘ﬂﬂﬂﬂ Gial :Iui_ln Giai doan
kruyen kranh chap ranh
Thoi gian —

H5.10 CSMA/CD c6 the & mdt trong ba trang thai: tranh chap, truyén, ranh

Tai thoi diem to, mot tram da phat xong khung cua no. Bat ky tram nao khac ¢6 khung can 1111yen
bay 210 ¢6 thé ¢6 truyén thir. Néu hai hodc nhiéu hon cac tram lam nhw vy ctiing moét luc thi sé
xay ra dung do. Pung d6 co thé duwoc phat hién bang cach theo déi nang lwong hay dd rong cia
xung cua tin higu nhan duogc va dem so sanh voi do rong cua Xung vira truyén di.

Bay g10 ta dét ra cau hor: Sau khn truyen xong khung (hét giai doan trujren) tram s€ bo ra tho
gian toi da la bao lau dé bmt duoc 1a khung cua né da bi dung do hodc no da truyen thanh cong?
Goi thoi gian nay la “ctra 50 va cham” va ky lnéu no la T,,. Phan tich sau day sé cho ra cau tra loi.

Hinh sau s& mo phcmg chi tiét vé thoi gian phat khung gitra hai tram A va B o hai dau mut xa nhat
trén duong truyen tai.

A B

} € 2 I’fj;}mp =k

Y

Thai gian

H5.11 Thoi gian can thiet de truyen mét khung

Dat Tpeop 1a thot gran lan u'uyen tin hiéu gifta hai dau mut xa nhau nhat trén duong truyen tai.
= Tai thoi diém t, A bat dau phat di khung dir ligu ctia no.

» Tai t+T;op-€, B phat hién kénh truyen ranh va phat di khung dit lidu ctia né.

= Tai t+ Ty, B phat huén su dung do.

*  Ta1 t+2Tp0p-€, A phat lnén su dung do.

Theo phan tich tren, tht Ty = 2T prep

Bién Soan: Th.s Ngoé Ba Hung — Ks Pham The Phi - 01/2005 71



Pai Hoc Can Tho - Khoa Céng Nghé Théng Tin - Gido Trinh Mang May Tinh — V1.0

= - Khoang cach gilfa A va B . 2
E A bit dau gdi khung i
I I

L] =2

i B bat dau géi khung ; %f

loop | R :
E B phat hién ra khung cua no dung d9 vdi khung cua tram khac i
: I

e ,

A phat hién ra khung cia no dyng dd voi khung caa tram khac
H5.12 Phat hién dung d¢ khi truyen tin

Vigc huy bo truyen khung ngay khi phat huén co dung do giup tiet kiém thoi gian va bang thong,
vi néu cit ‘ﬂep tuc truyén khung di nira, khung do van hu va van phai b1 huy bo.

< Khong gian —

+—— Thoi gian

thoi gian phat
hien dung do
va huy truyén

thay vi lang phi thii gian dé@ truyén
hét khung bi dung dd, huy bo viec
truyen ngay sau khi dung do zay ra

H5.13 Xar Iy khu dung do

Lam lai sau khi dung dé: Sau khi bi dung do, tram s€ chay mot thuat toan goi 1a back-off dung
aé tinh toan lai ]m:mg thot gian no phai cho truoc khi gai lai khung. Lm:mg thotl gian nay phai la
ngau nhién dé cac tram sau khi quay lai khéng bi dung dd vo1 nhau nita.

Thuat toan back-off hoat dong nhu sa:
= Rut n.gau nhién ra mét con s6 nguyén M théa: 0 <M <2*. Trong d6 k = min(n,10), véin
la tong s0 lan dung do ma tram da ganh chiu.
« Ky hanma tram phm cho truoc klu thu lar mot 1311 tmyen mo1 la M*T,,.

= Kl ma n dat dén gia tri 16 thi hiy bé viéc truyen khung. (Tram dé chiu dung qua nhiéu vu
dung d6 roi, va khong thé chiu dung hon duwoc nita!)
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PANH GIA HIEU SUAT CUA GIAO THU'C CSMA/CD:
Gor:
P 1a kich thuoc cua khung, vi du nhur 1000 buts.
C la dung luong cua duong truyen, vi du nhu 10 Mbps
Ta co thoi gian phat hét mot khung thong tin la P/C giay.
Trung binh, chiing ta s& thit e lan trude khi 1:1113,!&11 thanh cong mot khung. Vi vay, véi moi lan phat
thanh cong mot khung (ton P/C gidy), ta d3 mat tong cong 26T prop (5T prop) VI du:ng do.
Thanh thit hidu ning ctia giao thirc (i 18 giita thoi gian hoat dong hitu ich trén tong thoi gian hoat
dong) la:
P
g 1 _ 1 -2
2457 1+ 222  1+5a°"¢ P

prap 5

Gia i cuia a dong vai tro rat quan trong dén hiéu suat hoat dong ctia mang kieu CSMA/CD.

5.3.3 Phuong phap phan luot truy cap duong truyen

Bay gio thir nhin lai hai phuong phap diéu khién truy r:ap duong truyén “chia kénh” va “truy cap

ngau nluen”, ta sé thay chung deu ¢o nhiing diém hay va han ché:

= Trong cac giao thirc dang chia kénh, kénh truyén duoc phan chia mot cach hiéu qua va cong
bang khi tai trong duong truyen la 1on. Tuy nhién ching khong hiéu qua khi tai trong cia
duong truyen 1a nho: ¢6 do tri hodn khi truy cap kénh truyen, chi 1/N bing thong duogc cap cho
nguol dung ngay ca khi chi co duy nhat nguoil dung do hién dién trong hé thong.

= (Cac giao thire dang truy cap ngau nhién thi lai hoat dong hiéu qua khi tai trong cua duong
truyen thap. Nhung khi tai trong dudng truyen cao thi phai ton nhiéu chi phi cho viée xit 1y
dung do.

Cac giao thitc dang “phan lwot” s& @ v dén viée tan dung nhitng mat manh cia hai dang néi trén.

Y tuéng chinh ciia cac giao thie dang “phan luot” la khong dé cho dung do xay ra bang cach cho

cac tram truy cap duong tm}fen mot cach tuan tr.

Vé co ban, cé hai cach thirc d& “phan luot” st dm]g c’m:mlg truyen:

= Tham do (puilmg} Tram chu (master) s€ moi cac tram to (slave) tm}"en khi dén luot. Luot
truyen duoc cap phat cho tram to co thé bang cach: tram chi danh phan cho tram t¢ hoac tram
t& yéu cau va duoe tram chi dap vmg. Tuy nhién co thé thay nhitng van de sé géap phai cua giai
phap nay la: chi phi cho vigc tham do, do tré do phai chd dugc phan luot truyén, hé thong roi
loan khi tram chu gap su cO.

" Chln*en the bai (tnken passing): The bai diéu lduﬂn se dugc chu}fen lan lwot tir tram | nay qua
tram kia. Tram nao co trong tay the bai sé duoc quyen tmyen t111}ren xong phai chu},ren thé bai
qua tram ké tie"‘p. Nhiing van dé can phai quan tam: chi phi quan 1y thé bai, do tré khi phai cho
thé bai, kho khan khi thé bai bi mat.

53.3.1 Vidu ve phuong phap tham dé: Thim do phan tan (Distributed Polling)

Tho1 gian duogc chia thanh nhimg “khe” (slot). Gia su he tlmng hién co N tram lam viéc. Mot chu
ky hoat dong cua he thcmg bat dau bang N khe tho1 gian ngan dung de dat cho (reservation slot).
Khe thot gian dung dé dat cho bang voi thoi glan lan tmyen tin higu gitra hai dau mut xa nhat trén
duang truyen. Toi khe dat cho thir 1, tram thir i néu muon tmyen dit liéu s& phat tin hiéu dat cho
cua minh l1én kénh tmyen, va tin 111&11 nay s€ duoc nhin thay boi tat ca cac tram khac trong mang.
Sau thoi gian dit chd, cac tram bat dau viéc truyen dit lidu ciia minh theo dung trinh tur d3 dang

ky.
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0111}0]0 4 1]0]04010
Cac khE' 4 Truyén ;
dat ¢ khung

H5.14 Mo ta cac chu ky hoat déng ctia hé thong Thim do phan tan
5.3.3.2  Vidu vé phuong phap chuyén the bai: Token Ring

Giao thirc nay su dung mang kiéu hinh vong, ding thé bai de cﬁp qu}rén su dung duong truyén.
Mang token ring bao gom mot tap hop cac tram dugc no1 voi nhau thanh mot vong.

Token

HS5.15 Mo hinh hoat dong ciia mang Token Ring

Dit ligu luon chay theo mot huwdng vong quanh vong. Moi tram nhan khung tir tram phla trén cua
né va 1ot chuyen khung dén tram phia dwdi. Thé bai 1a cong cu dé quyét dinh ai ¢ quyén truyen
tai mot thoi diem.

Cach thure hoat dong cua mang token ring nhur sau: mot the bai, thue chat chi 1a mot day bit, sé
chay vcmg quanh vnn,gj mo1 nut s€ nhan the bai ro1 lai chuyen nep the bai nay di. Klu mot tram co
khung can t['ll}-'EIl va dung luc no thay c6 thé bai t6i, no lién lay thé bai nay ra khoi vong (nghia la
khong ¢o chuyen tlep chuoi bit dic biét nay 1én vong nita), va thay vao do, no sé truyen khung div
l1éu cua minh di. Khi khung dit liéu di mot vong va quay lai, tram phat sé€ rut khung cua minh ra
va cheén lai thé bai vao vong. Hoat dong cit xoay vong nhu the.

Card mang dung cho token n'ng s€ co tréen do mot bo nhfm, mot bo phat va mot bo dem dilng chura
dit lieu. Kl khong co tram nao trong vong co dit lieu de truyen the bai s€ luu chu}r’en vong quanh.
Néu mét tram cé dit lidu can truyen va co the bai, no co quyen tru}ren m6t hodc nhicu khung dir
liéu tiry theo qui dinh ctia hé thong.

Moi khung dit liéu duoe phat di s& ¢ mét phan thong tin chita dia chi dich ctia tram bén nhan;
ngoai ra no con co the chira dia chi muticast hoac broadcast fuy theo viéc bén goi muodn goi khung
cho mot nhom ngwoi nhan hay tat ca moi nguoi trong vong. Khi khung thong tin chay qua moi
tram trong vong, tram nay s€ nhin vao dia chi dich trong khung do de biet xem co phai no la dich
dén ctia khung khong. Neu phai, tram s& chep ng1 dung cua khung vao trong bo dem cua no, chi
chep thoi chir khong duoc xoa khung ra khoi vong.

Mot van dé can phai quan taim dén la mot tram dang giit thé bai thi né c¢é quyén truyen bao nhiéu
dir l1éu, hay ndi cach khac la tram duoc cho bao nhiéu thoi gian dé truyén dit liéu? Ching ta g{::i
thot gian nay la thoi gian gitt the bai — THT (Token Holding Time). Trong truong hop tmng vong
chi c6 mot tram can 1111}%11 dit lieu va cac tram khac khong co nhu cau 1111}1&11 thi ta co the cap
THT cho tram co nhu cau cang lau cang tﬂ'[ Diéu nay s& lam tang higu suat sw dung he ’rhnng mot
cach dang ké. Boi vi sé that 1a ngd ngan néu bit tram ngung, cho thé bai chay hét mot vong, 161 lai
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truyen tiep. Tuy nhién, giai phap trén sé khong hoat dong tot qétl c6 nhiéu fram trong vong can goi
dit ieu. THT dai1 chi thich hop cho nhiing tram can tm_yén nhieu dir heu, nhung la1 khong phu hop
vol nhimg tram chi co it thong diep can gm i ngay ca khi ﬂmng diep nay la to1 quan trong. Piéu
nay ciing giong nhu tinh huodng ma ban xép hang de St chmg may ATM ngay sau mot anh chang
dinh it ra 10 triéu dong, trong khi ban chi can vao day dé kiém tra tai khoan ctia minh con bao
nhiéu tien! Trong cac mang 802.5, THT miéc dinh la 10 ms.
T thot gian giit the bai, chung ta la1 nghi ra mot s6 do quan trong khac: Thoi gian xoay vong cua
the bai1 — TRT (Token rotation time), nghia la lwgng tho1 gian bo ra dé thé bai di hét ding mot
vong. Dé nhan thay rang:

TRT < So nut hoat dong x THT + D0 tré ctia vong
Vi “Dd tré cua vong™ la tong thoi gian dé thé bai di heét mét vong khi trong vong khong c6 tram
nao can truyen dit liéu, “SD nut hoat dong™ am chi so tram co dit igu can mlyen
Giao thare 802.5 cung cap mot phuong thue tmyen dit liéu tin cay bang cach sit dung hai bit A va
C ¢ duodi cua khung dit liéu. Hai bit bay ban dau nhan gia tr1 0. Kli mot tram nhan ra no la dich
dén ctia mot khung dit liéu, no s& dat bit A trong khung nay lén. Khi tram chep khung vao trong
bo nhd dém cua no, no sé€ dat bit C [én. Khi tram go thay khung cua no quay lai vl bit A van la
0, n6 biét 1a tram dich bi hw hong hodc khong c¢é mét. Neu bit A 1a 1, nhung bit C 1a 0, dieu nay
am chi tram dich ¢6 mat nhung vi ly do nao do tram dich khong thé nhan khung (vi du nhu thieu
bo dem chang han). Vi thé khung nay co theé s& duoc truyen lai sau d6 voi hy vong la tram dich co
the tlep nhan no.
Chi tiét cudi cting can phai xem xét la: chinh xac khi nao thi tram s€ nha the bai ra? Co hai de
nghi: a) nha thé bai ra ngay sau khi tram vira truyen khung xong (RAT); b) nha thé bai ra ngay sau
khi fram nhan la1 khung vira phat ra (RAR).

H5.16 Nha token: 2)RAT b)RAR
Quan Iy hoat dong cia mang Token Ring

Can thiét phai d& ¢t ra mot tram lam nhiém vu quan 1y mang token ring goi 1a monitor. Cong viéc
cua momitor la dam bao sire khoe cho toan bo vong. Bat ky tram nao ciing ¢ thé trd thanh
monitor. Thi tuc bau chon monitor dién ra khi vong vira dugc tao ra hoac khi monitor ctia vong bi
sur co. Mot momtor manh khoe s€ dinh ky thong bao sy hien dién cua no cho toan vong biét bi'mg
mot thong diep dac biet. Néu mot tram khong nhan dugc thong bao hién dién ciia monitor trong
mét khoang thoi gian nao do, no s& coi nhu monitor bi hong va s& ¢o trd thanh monitor maoi.

Khi mét tram quyét dinh rang can phai co mot monitor mat, no sé gor mot th-f:rng diép thinh cau,
thong bao y dinh tr¢ thanh monitor ctiia minh. Neu thong diép nay chay mot vong va ve lai duge
tram, tram s€ cho rang moi nguoi dong v vi tri monitor ctia nd. Con néu dong thoi ¢ nhieu tram
cung go1 thong diep thinh cau, chung sé phai ap dung mot luat lyra chon nao do, chang han nhu “ai
co dia chi cao nhat sé thang cu”.
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Nhiem vu dang chu y cua momntor la phéi dam bao rang luon luon coé s hién dién cua the bai &
dau do tren vong, co the la dang ch chuyen hay dang b1 giit bo1 mot tram nao do. R6 1ang la the bai
¢6 thé bi bién mat vi 1y do nao do chang han nhu 161 bit, tram dang giir no br hu hong. Pe phat
lién ra viec the bai b mat, khi the bai chay ngang qua momitor, no s& bat mot bo dém thoi gian dé
tinh gio. Bo dém nay co gia tri toi da la:

Sc} lwong tram x THT + D0 tré ctia vong
Trong do “S6 lwong tram™ la 5o cac tram lam viec dang hien dien tren vong, “do tré cua chg "la
tong thoi gian lan truyen tin hiéu trén vcmg Néu bo dém dat dén gia tri toi da ma monitor van
khong thay thé bai chay qua no nita thi no sé tao ra thé bai mon.
Momntor cling phai kiem tra xem ¢ khung nao bi héng hoac vo thira nhan hay khong. Mot khung
néu co 101 checksum hoac khuon dang khong hop 1€ s& chay mot cach vo dinh trén vong. Monitor
sé thu khung nay la1 truoc klu chen lai the bai vao vung Mot khung vo thnra nhan la khmlg ma da
duoc chen thanh cong vao vnng, nhung cha ctia né bi chét, nghia la tram gcﬂ no chi goi no len
vong, nhu'ng chura kip thu né lai thi d@ bi chét (down). Nhitng khung nhw vay s& bi phat hién bang
cach thém vao mét bit diéu khién goi 1a monitor bit. Khi dwgc phat lan dau tién, monitor bit trén
khung s& nhan gia tri 0. Khi khung di ngang qua monitor, monitor s& dat monitor bit 1én 1. Néu
monitor thay khung nay lai chay qua né véi monitor bit 1a 1, né sé rut khung nay ra khoi vong.
Mot chirc nang quan ly vong khac la phat lién ra mot tram bi chet. Néu mot tram trong vong bi
chét, no s& lam dut vong. Pé tranh tinh trang nay ngu*m ta them vao tram mot ro-le dien tir (relay).
Kl tram con manh khoe, r6-le s€ mo va tram dugc no1 vor vanh, klu tram bi chét va ngung khong
cung cap nang lwong cho ro-le, ro-le s& tu dong ddng mach va bé qua tram nay.

Tram Tram
Tu tram trudc B)én tram sau TUr tram trudic = £én tram sau
5 /\' X » b 5
Relay Relay
(a) Relay md (b) Relay déng

H5.17 Sir dung relay de tranh it vong

Khi momnutor nghi ngo mot tram bi chét, no sé goi den tram do mot khung dac biét goi 1a khung
beacon. Néu khong nhan duoc tra lo1 thich dang, momtor sé cor tram do da chét.

PANH GIA VE MANG TOKEN RING:

Ta sé& khao sat hai kieu chuyen thé bai: Release After Reception (RAR) va Release After
Transmisions (RAT).

RAR: Nha thé bai sau khi nhan lai dit liéu

Sau khi mét tram phat di khung dit liéu ctia nd, tram sé cho dén khi khung nay quay trd lai mai
chuyén thé bai cho tram ké tiép. Mang IEEE 802.5 Token Ring (16Mbps) str dung co ché nay.
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Tram 1 Tram 2 Tram N Tram 1

¥ : :
H5.18 Mo phong co ché chuyén thé bai frong RAR

Ta goi hiéu suat truyén khung 14 n,,, Mang kiéu RAR sé& dat duoc hiéu suat toi da néu mér fram
phadt lién tuc.
Dat:
Torop la thor gran lan tm}’én tin lueu gitra hai dau mut xa nhau nhat trén duong truyeén tai.
Tien 1a thoi gian @ phat hét mot khung dit liéu 1én duong truyen.
P la kich thuoc cua khung dit ligu, vi du 1000 bats.
C la dung lwong ctia dwong truyen, vi du 10 Mbps.

—
Co Tt[m S
Sau day la biéu do mé phong moi lién quan giita thoi gian phat khung va thoi gian truyén tin hidu:
1 2 N 1
I AdwE
Kh 1 L
un
g Ttr'ﬂﬁ
! .
Khung 2
l ¥
H5.19 Thoi gian lan truyén va phat khung véi RAR
C6 the thay: 1
Mrar =
7 l+a
Vol a= prop
?;FIIH

Trong truong hop mot tram ludn phdi nhwong token ngay sau klu token di hét mot vOong va quay
trd lai no thi hién trang phan bo thoi gian dugce vé ra duoi day:
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Tram 1 Tram 2 Tram N Tram 1

i

— | Tprop

e |

Ehung 1

Ttl"-ﬂn
——a Tpl'ﬂl]

Token . kn 2 3 "‘

Y
H5.20 Cac khodng thoi gian mét tram phai trai qua khi gdi dit liéu va chuyeén thé bai

Gia sit token ¢6 kich thude qua nhé dé coi nhu thoi glan phat né bang khong, mang co N tram lam
viéc va khoang cach gma cac tram la bang nhau. Vi vay, thoi gian lan truyén tin hidu tir mot tram
dén mot tram lienké no1a T prop/ .

Co6 thé nhan thay thoi gian de tﬂl{EIl chuyén tir mot tram sang maot tram ké no 1a Tprep/N.

o va};? - ZFHH — 1 o 1
RAR — T _ T -
T 1o + Z:cm + o 1 + i E i
o N N Eﬂ'ﬂ.’i

RAT: Nha the bai ngay sau khi tru*ren dit lieu
Vi k¥ thuat RAT, tram s& chuyén thé bai dieu khién cho tram ke tiép ngay sau khi né vira phat
song khung dit lieu. Vi du mang FDDI (Fiber Distributed Data Interface - 100Mbps) sut dung k¥

thuat nay.
Tram 1Tram 2 Tram N Tram 1

.\_l_‘-'-"'—\_
1—\__\__

Khung 1

Khung 2

Token

¥ ¥
H5.21 Mo phong ki thuat RAT

Goi hiéu suat truyén khung 1a 77-,+ . Vi ki thuat RAT, hiéu suat dat toi da khi mot tram lién fuc
truyén khung. Sau day la biéu do thoi gian mé phéng:
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H5.22 Thai gian phat va lan truyen khung
C6 thé thay khi mot tram phat khung lién tuc thi Hp,r =1
Tuy nhién khi mot tram budc phdi nhd token ngay sau khi né vira phat di liéu xong, thi bieu do
thoi gian co khac:

1 £ 3 N 1

*se e
IF’""F
Theidiém o Lo
tran +
N
Ko ot T
Thoi diem 2?;,-“,, +2 iw;p

oy oy ]

H5.23 Khi mot tram phai nha token ngay sau khi no vira phat dir liéu

Ta tinh la1 hieu suat nhu sau:

TI - j;.?'ﬂﬂ — 1 — l
ey & T a
ZFHH + e l+ 1 £08 1+ e
Véi — N N 1 N
Z;I'EIH
5.3.3.3 Vi du vé phuong phap chuyén thé bai: Token Bus
A B C D
jl_ :lllllll Jpssssmsnnnnnm lllllllllll- I.i--..-.'
::-Ill"E——].-*-------llI-- E.—_:]*IIIIIIIIIIII I---.—.J*--f:. [--J.
Q -_——
H G F E

HS5.24 So do mang Token Bus
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K3 thuat Token Bus vé ban chat la st dung mang hinh bus. Tuy nhién nguon ta muon thiet lap mot
vong ao tren do de no hoat dong giong nhu Token Ring. Nguyén tac hoat dong nhw sau: tram co
nhu cau tmyep dit l1éu thi s€ tham gia vao vong ao, nguoc lai thi sé nam ngoai va chi nghe thoi!
Giai thuat bo sung mot tram vao vong:
= MOdi tram trong vong co trach nhiém dinh k¥ tao diéu kién cho cac tram khac tham gia vao
vong.
*  Truoc kli clmyén the bai di, tram s& go1 thong bao “tim tram dung sau™ (co dia chi gitra no
va tram dung lién ké hién tai).
« Néu sau mot thoi glan xac dinh ma van khong ¢o yéu cau gia nhap nao, tram sé& chuyeén thé
bai dén tram ke tiep nhur thuwong 1é.
» Neéu c6 yéu cau gia nhap vong, thi tram s& ghi nhan tram maéi yéu cau la tram ké tiép cta
no va s& chuyen thé bai téi tram ké mai nay.
Giai thuat rat I ra khor vong:
= Kl muon rut ra khor vong, tram sé cho dén khi no co token, sau do s€ go1 yeu cau “noi
tram dung sau” to1 tram dung truoc no, yeu cau tram dung truoc noi fruc hep Vol tram
dimg lién sau no.
Ngoai ra con phai quan tam dén tinh trang mat thé bai, cac tram thanh vién trong vong bi huwr hong.

5.4 Chuan héa mang cuc bo

Ngoai mo hinh OSI dung cho viéc chuan hoa cac mang néi chung, viéc chuan hoa mang cuc bo
cling da duoc thue hién trong mot khaang thot glan dai. Do dac trung riéng, viéc chuan héa mang
cuc bo chi duoc thue hién trén hai tang thap nhat, twong tmg voi tang vat 1y va lién két dit lidu
trong mo hinh OSI.

Application
Presentation
Session
Transport
Network S 7
LLC
D atalink Ismensnmnnansnsmnmun namy
| MAC
Physical | Physical

Mo hinh tham khao 0SI Mo hinh tham khao cho mang LAN

H5.25 Mé hinh phan tang ciia mang cuc b

Trong LAN, tang lién ket dit liéu duoc chia 1am hai tang con: LLC (Logical Link Layer) va MAC.
MAC quan ly viée truy cap duong truyén, tn::-ng khi LLC dam bao tinh doc lap cua viec quan ly
cac lién két dit lidu voi duong truyén vat ly va phuong phap truy cap duong truyén MAC.
IEEE (Institute of Electrical and Electronic Engmeez s) 1a to chire di tién phong trong linh vuc
chuan héa mang cuc bé véi du an IEEE 802 ndi tiéng bat dau dwoe trién khai tir nam 1980 va két
qua la hang loat chuan thudc ho IEEE 802 x ra doi, tao nén tang quan trong cho viéc thiet ke va
ca1 dat mang nd1 bo trong thoi glan qua. V1 tr1 cua ho chuan nay cang cao hon khi ISO da xem xét
va tlEp nhan chung thanh chuan quoc te mang ten 8802 x.
Pén nay ho IEEE 802.x bao g-:um cac chuan sau:

IEEE 802.1 : High Level Interface

IEEE 802.2 : Logical Link Control (LLC)

IEEE 802.3: CSMA/CD
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IEEE 802.4: Token bus

IEEE 802.5: Token ning

IEEE 802.6: MAN

IEEE 802.7: Broadband Technical Advisory Group
IEEE 802.8: Fiber Technical Advisory Group

IEEE 802.9: Intergrated Data and Voice Network
IEEE 802.10: Standard for Interoperable LAN security
IEEE 802.11: Wireless LAN

IEEE 802.12: 100VG — AnyLAN

H5.23 sé mo ta v1 tr1 tuong d6i ctia cac chuan trén khi so sanh véi chuan OSI:

Application

Presentation

Session

Transpont

Network
Datalink 802.2

Physical 8023 |8024 |8025 |B02S6 8 211 12

‘ 802.10

802.1

H5.26 Quan hé giita cac chuan IEEE va mé hinh OSI

IEEE 802.1 la chuan dic ta kién tric mang, noi ket giita cac mang va viéc quan tri mang
doi v4i mang cuc bo.
IEEE 802.2 la chuan dic ta tang LLC (dich vu, giao thirc) ctia mang cuc bg.
Co6 3 kieu giao thite LLC chinh duoc dinh nghia:
LLC type 1: La giao thitc kiéu khﬂng lien ket, khong bao nhan.
LLC type 2: La giao thitc kiéu ¢6 lién két. .
LLC type 3: La giao thitc dang khong lién ket, ¢6 bao nhan.
Cac giao thue nay duogc }:ﬁy du:ng dira theo phuong thite can bang cua giao thitc HDLC va ¢
cac khuon dang dit lieu va cac chirc nang twong fur, dac biét la trong truong llt:fp LLC-type 2.
IEEE 802.3: La chuan dac ta mot mang cuc bo dua tren mang Ethernet noi tleng do
Digital, Intel va Xerox hop tac phat trien tir nam 1990. IEEE 802.3 bao gc-m ca tang vat ly va
tang con MAC va cac dac ta sau:
o Diac ta dich viu MAC.
o Giao thire MAC.
o Pac ta vat ly doc lap voi dlr-img mlyén
o Dic ta vat ly phu thude vao duong truyen.
Phan c6t 161 ctia IEEE 802.3 1a g1ao thire MAC dua tren phuong phap CSMA/CD da trinh bay
0 ]JhEIIl truoc.
IEEE 802.4 1a chuan dc ta mang cuc bo véi hinh trang bus st dung thé bai dé diéu khién truy
cap duong truyen.
IEEE 802.4 ciing bao gom ca tang vat 1y va tang con MAC voi cac dic ta sau:
o DPac ta dich vu MAC.
o Grao thiue MAC.
o Dic ta dich vu tang vat 1y
o Dac ta thue thé tang vat ly.
o Dit ta dwong truyen.
IEEE 802.5 la chuan dac ta mang cuc bd véi hinh trang vong sit dung thé bai dé dieu khién
truy cap duong I:m}ren
[EEE 802.5 ciing bao gc:m ca tang vat ly va tang con MAC vo1 cac dac ta sau:
o Pic ta dich vu MAC.
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o Giao thuwe MAC.
o Dic ta thue the tﬁng vat ly.
o Dic ta ndi tram.

= IEEE 802.6 la chuan dic ta mot mang toc do cao ndi két nhieu LAN thude cac khu vue khac
nhau cua mot do th1. Mang nay st dung cap quang vol hinh trang dang bus kep (dual-bus), vi
the con dwgc goi 1a DQDB (Distributed Queue Dual Bus). Luru thong trén moi bus 1a mot
chiéu va khi ca cip bus cing hoat dong s€ tao thanh mot cau hinh chiu 16i. Phwong phap diéu
khién truy cap duta theo mot giai thuat :-:ep hang phan tan co tén la QPDS (Queued-Packet,
Distributed-Switch).

= [EEE 802.9 1a chuan dic ta mot mang tich ht_rp dir hiéu va tiéng no1 bao g-:::‘am 1 kénh di bo 10
Mbps cung val 95 kénh 64 Kbps. Giai thong ta:mg cong 16 Mpbs. Chuan nay duoc thiét ké cho
cac maoi truong co 11.1:11 luong Iuu thong 1on va cap bach.

= IEEE 802.10 la chuan dic ta vé an toan thong tin trong cac mang cuc bo co kha nang lién tac
(interoperable).

= IEEE 802.11 la chuan dic ta mang LAN khong day (Wireless LAN). Xu huong chon phuong
phap truy cap CSMA duoc khang dinh.

» IEEE 802.12 la chuan dic ta mang cuc bo dua trén cong nghé duoc dé xuat boi AT&T, IBM
va HP, goi la 100 VG — AnyLAN. Mang nay su dmlg hinh trang mang hinh sao va mot
phwong phap truy cap dwong truyén co diéu khién tranh chap. Khi ¢6 nhu cau truyén dit liéu,
tram sé gm yeu cau dén hub va tram chi co the h'll}fEII dit lieu klu duoce hub cho phep
Chuan nay nham cung cap mot mang toc do cao (100 Mbps va co the 1on hon) co the hoat
dong trong cac moi trudng hon hop Ethernet va Token Ring, bo thé né chap nhan ca hai dang
khung. 100 VG — AnyLAN la d6i thu canh tranh dang gom ctia 100BASE-T (Fast Ethernet)
nho mot so tinh nang tréi hon, ching han vé khoang cach di cap toi da cho phép. ..

5.5 Gioi thiéu mét so cong nghé mang LAN

5.5.1 Ethernet (802.3)

Ethernet d4 d& dang trd thanh céng nghé mang LAN thanh céng nhat trong sudt 20 nam qua.
Puoc phat trién vao giita thap ky 1970s bdi cac nha nghién ciru tai Xerox Palo Atlto Research
Center (PARC), Ethernet 1a mot vi du thue tién ctia loai mang cuc bo stt dung giao thire
CSMA/CD.

3.2 Tt:ing quan

Khot thuy, mot phan doan mang cua Ethernet (Ethernet segment) dugc cai dat trén mot son cabie
dong truc dai toi da 500 m. Cac tram noi vao Ethernet segment bing cach “mac day” (tab) noi vao
no. Cac diem ciau nﬂl phai cach nhau it nhat 2,5 m. Transceiver, mot | thiét bi nhé dwoc gan truc
tiep vao diém dau noi, lam nhiém vu nghe ngong khi dwong tl11}='&11 101 dé dua tin hidu ra do khi
tram phat tin hiéu. Transceiver cling lam nhiém vu nhan tin hiéu den. Pen luot transceiver lai
dwoc noi dén card mang Ethernet, duge gan trong may tram. Tat ca nhitng chi tiét luan ly lam nén
giao thire Ethernet duoc car dat trong card mang nay.
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Tram lam wiéc

HS5.27 Birc phac hoa Ethernet ciia Bob Metcalfe, nguroi sang lap ra Ethernet
(Xerox PARC - 1972) Va mé td chi tiét transceiver + adaptor

Cac segment co the duoc noi voi nhau béi cac repeater. Mot repeater 1a mot thiet bi dung dé
chuyeén tiep tin hiéu so. Tll}" nhién, khong dugce co hon 4 repeater duwoc dat gitia hai tram, co nghia
la mot mang Ethernet nguyen thuy chi keo dai toi da la 2500 m.

Bat ky tin lueéu nao dugc phat ra Ethernet sé dugce truyén quang ba ra toan mang, repeater co
nhiém vu chuyén tin hidu tir trong segment ra ngoai, va nhan tin hiéu tir ngoai phat quang ba vao

YT
'Y
'Y

H5.28 Ethernet Repeater
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5.5.2.1 Khuon dang khung thong tin cua Ethernet

Bén gai sé bao go1 gai tin [P thanh khung Ethernet nhw sau:
8 6 6 2  46-1500 (including padding) 4

Dest, Source

Freambls Address | Address

Twpe
H5.29 Khuén dang khung thong tin Ethernet

= Preamble: dai 7 bytes voi mau 10101010 theo sau boi 1 byte voi mau 10101011, duoc st dung
dé dong bo hoa toc do dong ho giita bén go1 va ben nhan.

= Source and dest. addresses: Pia chi nguun va dich, gom 6 bytes. Khung dugc nhan boi tat ca
cac tram trong LAN. Khung bi xéa néu dest. address khong tring véi dia chi MAC cta bat ky
tram nao hoac khong phai thuoc dang multicast.

= Type: chi ra giao thitc duoc st dung ¢ tang cao hon, thudng 1a IP, nhung cac giao thire khac
van dugc ho tro - vi du; Novell IPX va AppleTalk.

= CRC: Phan kiém tra 16i. Loi duoc kiém tra tai tram dich. Néu khung ¢6 161, nd sé& bi xda.

5.5.2.2 Dia chi Ethernet

Moi host trong mot mang Ethernet (that ra la tat ca cac host trén thé g101) co mot dia chu Ethernet
duy nhat. Mé ta mot cach ky thuat, dia chu dugc gﬁn vao card mang chir khong phéi may finh; no
duoc ghi vao ROM trén card mang. Cac dia chi Ethernet thuong duoc in theo thé thirc ma con
nguol co thé doc duoc: mot diy gom 6 bytes duoc viet dudi dang thap luc phan, cach nhau béi
dau hai cham. Vi du 8:0:2b:e4:b1:2 1a cach biéu dién dé doc ctia dia chi Ethernet sau

00001000 00000000 00101011 11100100 10110001 00000010
Pe dam bao rang moi card mang dugc gan mét dia chi duy nhat, moi nha san xuat thiét bi Ethernet
dugc cap cho mot phan dau dia chi (prefix) khac nhau. V1 du Advanced Micro Devices da duge
cap phan dau dai 24 bit x08002 ([my 8:0:2). Nha san xuat nay sau dé phai dam bao phan dudi
(suffix) ctia cac dia chi ma ho san xuat ra 1a duy nhat.
Moi khung duwroc phat ra Ethernet s& duoc nhan béi tat ca cac card mang ¢6 noi voi duong truyen.
Modi card mang sé so sanh dia chi dich trong khung voi dia chi cta no, va chi cho vao may tinh
nhitng khung nao trung dia chi. Pia chi duy nhat nhu va}f go1 la dia chi unicast. Ngoai ra con co
loai dia chi broadcast 1a loa1 dia chi quang ba, co tat ca cac bit déu mang gla tr1 1. Mo1 card mang
déu cho phep cac khung thong tin co dia chi dich la broadeast di dén host ctia no. Ciing co mot
loa1 dia chi khac goi la mudticast, trong do chi mot vai bit dau duoc dit 1a 1. Mot host co thé lap
trinh diéu khién card mang cua no chap nhan mot so 10p dia chi mudticast. Pia chi multicast duoc
dung dé goi thong diép dén mot tap con (subset) cac host trong mang Ethernet.

5.5.2.3 Cach thirc ma hoa tin hieu

Pé chuyén doi dit lidu bit sang tin hiéu truyén trén duong truyén, Ethernet ding kiéu ma hoa

Manchester. Trong so d6 ma hoa Manchester, mot bit s€ dugc ma hoa bang mot sir thay doi dién

thé. Vi bit “17, dién thé ddi tir 1 xudng 0. Con véi bit <07, dién the doi tir 0 16n 1.
Chudi bit || e e | & |9 |[@ ]| a4

Ma hda nhi phan

Ma héa Manchester I I ‘ ‘

H5.30 Ma hoa Machester
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5.5.2.4  Giai thuat truy cap duong truyen
Ethernet sir dung giai thuat CSMA/CS+Exponential backoff, dugc trinh bay cu thé nhu sau:

Nhan mot goi tin tUr tdng cao hadn;
K :=0; n :=0; // K: thdi gian chd ddi ngdu nhién; n: s& vu dung dd da gdp phai
repeat:
chd trong khoang thdi gian K*512 bit-time;
while (dudng truyén ban) wait;
chd tiép 96 bit-time sau khi nhéan thay khéng cé tin hiéu trén dudng truyén;
truyén khung va chd y phat hién dung do;
if (cd dung do)
{ ngUng truyén va phat tié€p mét day nhodi 48-bit;
n ++:
m:= min(n, 10);
chon K ngau nhién tu tap hop {0, 1, 2, ..., 2™-1}.
if (n < 16) goto repeat;
else bo viéc truyén;

552.5 7 Cac cong nghé Ethernet

5.5.2.5.1 10-BASE-2

IGia1 thich cac ky hiéu:

= 10: 10 Mbps ,

= 2:cluéu dai cable to1 dala 200 m

= Base: Baseband, Broad: Broadband.

Mang Ethernet 10BASE2 st dung cap dong truc g:”aj!g hinh thar bus. Trong truong hop mang co
nhiéu segiments, cac repeaters sé& duoc sit dung dé noi két cac segments nay lai.

cac khung théng tin duigc phat tee .
ra cé ha huéng connector terminator
i él
adapter
node

Hinh 2.31 M6 hinh mang 10BASE2
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28252 10-BASE-T va 100-BASE-T

Mang dat toc do 10/100 Mbps, ve sau dugc goi la “fast Ethernet”. Chit T viet tat cho Twisted Pair:
cap xoén doi.
Cach thire nd1 mang duoc mo phong nhu sau:
backbone
glls

host

H5.32 M6 hinh mang 10BaseT

Cac HUB duoc noi toi cac SWITCH bang cap xoan d6i. Vi cach thire dau noi nhw vay, mang
duoc got la “hinh sao”. Co ché CSMA/CD duoc cai dat tas HUB

3.5.2.5.3 GIGABIT ETHERNET

Gbit Ethernet sit dung khuon dang khung chuan ctia Ethernet. N6 cho phép mang hoat dong trén
ca hai kiéu noi két diém diém va kénh quang ba chia sé.

Trong kiéu noi két diém-diém, Gbit Ethernet sit dung cac switches thay cho cac hub. Puong
truyen duoc st dung theo kiéu hai chiéu dong thoi véi toc do 1 Gbps.

Trong kieu kénh quang ba chia sé, Gbit Ethernet st dung cac hubs lam kénh quang ba va ap dung
giai thuat CSMA/CD dé cac tram chia sé viéc st dung cac hubs nay.

5.5.3 FDDI (Fiber Distributed Data Interface)

Theo nhiéu phuong dién, FDDI twong ti nhuw 802.5 va IBM Token Ring. Tuy nhién, cling co
nhitng khac biét dang ké, mot so phat sinh vi 1y do FDDI chay trén cap quang, mot so khac phat
sinh do cé nhiéu d6i méi sau khi ngudi ta phat minh ra IBM Token Ring. Ching ta s& thao luan ve
nhitng khac biét quan trong trong phan dudi day.

5.5.3.1 Cac tinh chat vat Iy

Khong giémg nhwr mang 802.5, mot mang FDDI bao g&m mot vong doi = hai vong doc lap truyén
dir lieu theo hai chieu nguge nhau (xem H5.33.a).

= S NN
7 g
ty £ /ﬁ
a) b)

H5.33 Vong quang déi: a) hoat dong binh thwong; b) vong chinh bi hong
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Vong phu khong duoce st dung trong khi hé thong hoat dong binh thuong, noé chi vao cude khi
vong chinh b1 su co (xem H5.33 b) Nghia la vong chinh sé quanh lai vong phu de tao ra mot vong
hoan chinh, va chinh diéu nay giup cho FDDI ¢o kha nang chiu 161 khi mot cong cap bi dut hay
mot tram trong vcmg b1 imng

Do phai chiu phi ton khi cau hinh theo kiéu vong doi, nén FDDI con cho phep mot tram chon noi
vao chi mot vong don thor. Nhimng tram nhwr vay goi la nhimg “tram noi don” (single attachment
station — SAS). Nhiing tram noi1 ca vao hai vong di nhién sé dugc goi la nhimg “tram dau dor™

(dual attachment station — DAS). Mot bo tap trung (concentrator) sé duge su dung dé noi cac SAS
vao vong do1 (xem HS5.34)

Lang giéng Lang gieng
phia trén phia dudi
BO tap trung (DAS)

— e — e — — = TR

o

545 SAS
H5.34 Céac SAS dugc noi vao bo tip trung

Néu moét SAS bi hong hoe, bo tap trung sé phat hién ra tinh trang nay va st dung co ché bé qua tin
hiéu quang (obtical bypass) dé co lap SAS bi hong, vi thé g1t cho vong dugce thong suot

Trong FDDL, bo dém cua giao dién mang co thé ¢6 kich thude khac nhau tai nhitng tram khac
nhau, mac du kich thude cua no khong bao gio nho hon 9 bit va 1on hon 80 bit. Mot tram cling co
thé bat dau phat cac bit trong bo dem di truoc khu bo dem cua no bi day. Di nhién la tong thoi gian
dé mot the bai di chuyéen hét mot vong 1a mot ham ciia kich thwdc cua cac bo dem nay. Vi du,
FDDI la mang toc do 100 Mbps, no co thoi gianxarly 1 bitla 10 ns. Nau mo1 tram ca1 dat butfer
dai 10 bit va chd cho dén khi buffer bi da}f mot mira mdi bat dau truyen, thi méi tram tao ra thoi
gian tri hodn la 5 % 10 ns = 50 ns doi véi tt:mg thot gian Xoay vong mang.

FDDI con co cac tinh chat vat ly khac. Chang han, mot mang don c6 gidi han chuan la ¢é toi da
500 tram lam viéc, voi khoang cach Xa nhat gitta mot cap tram bat ky la 2 km. Nlumg trén het,
mang la1 b1 gi01 han voi kich thuac tﬂng cong la 200 km cap quang. Do tinh chat 1a vong doi, nén
tong kich thuac cap quang ndi tat ca cac tram 1a 100 km. Ngoai ra, mac du ky tw “F” am chi cap
quang, nhung chuan FDDI di dugc dinh nghia dé co the chay trén mot so thiét bi tai khac, bao
gﬂm ca cap dong truc va cap xoan déi. Tuy nhién ciing nén can than khi xét dén tong kich thude
ma vong bao phu. Nhu chiing ta sé thay dudi day, Iuwong thoi gian bo ra dé cho thé bai di het mot
vong mang s& dong vai tro quan trong trong giai thuat dieu khien truy cap.

FDDI su dung phuong phap ma hoa 4B/5B. Do FDDI chuan mang pho bién dau tien su dung cap
quang, nén cac con chip ma hoa dang 4B/5B chay frén toc do ctia FDDI ¢6 rat nhiéu ngoai thn
truong.

5.5.3.2 Giai thuat “The bai dwgc dinh thoi” — Timed Token

Cac luat qu dinh thoi gian giit the bai trong FDDI phue tap hon trong 802.5 mot it. THT cho moi
tram dwoc tinh nhw trong phan trinh Dbay vé Token Ring, va dugc tinh chinh dé co dwoc mot gla tr1
hop ly. Ngoai ra, de dam bao cho méi tram co co hoi tmyén trong mot khoang thoi gian cu the nao
do, nghia la dé dat mot can trén cho gia tr1 TRT ma ma1 tram deu thay duoc, chung ta dinh nghia
thong so “dich thoi gian xoay vong ctia thé bai” (target token rotation time — TTRT). (Viéc cac
tram thong nhat voi nhau vé thoi gian TTRT nhu the nao s& duoc trinh bay trong phan phia dudi).
MOoi tram do thoi gian giita hai lan lién tiep thé bai dén nd, ching ta goi thoi gian nay la TRT do
duoc cua tram (measured TRT). Néu thoi gian TRT do dugc cua tram lon hon thoi gian TTRT
duoc dan xép truoe do thi the bai bi tré, vi the tram s& khong duoc truyen dit lidu nita. Nguoc lai,
thé bai dén som va tram s& ¢o quyen giit thé bai trong khoang thoi gian (TTRT-TRT).
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Tuy nhién, ¢6 van de phat sinh nhw sau: Néu mot mit ¢ qua nhiéu dit lieu can phai goi ¢o co hoi
giit the bai, no sé€ tan dung het thoi gian giit thé bai duoc phep. Vi thé nut ké sau né s€ tinh toan va
thay thot gian TTRT va TRT la bang nhau, nghia la nut ké sau nay sé khong co quyen truyen dir
liéu nita. Pé tinh dén kha nang nay, FDDI dinh nghia hai 16p giao thong trén mang: dong bo va di
bo. Khi mét tram ¢ duoe thé bai, no luén duoc phép gdi dit lidu dang dong bo ma khong can phai
quan tam la the bai to1 som hay 1:1'5. Neuac lai, tram ¢o the goi dit liéu dang di bo chi khi thé bai
to1 som.

Chuy 1ang cac khai niem dc:ng bd va di bd ¢ day co the gy hieu lam. Bang cach dung khai mém
dnng bo, FDDI am chi rang giao thong trén mang la co nhay cam vo1 do tré thong tin. Vi du,
nguoi ta sé muon g1 am thanh hay video trén mang F DDI theo kiéu dnng bo. Nguogce lai, nhimg
ung dung nao quan tam dén thong luong cua duong tmyen thi s& thich kiéu truyén di bo hon. Vi
du, ung dung tmyen file tren mang s& muon st dung kleu Irru thong di bo trén FDDI

Lai thém van dé phat sinh: Do kiéu [vu thong dang dong bo khong ¢o quan tam den viéc thé bal
den som hay muon, nén co kha nang neu tram co-dan thoi gian go1 dit ligu dnng bo thi ﬂmng SO
TTRT khong con y nghla gi nita! Dé giai quyét van dé nay, ta q111 dinh: tong thoi gian gdi dit liéu
dong bo trong mot vong xoay cua thé bai khong duoc vuot qua TTRT.

5.5.3.3 Quan ly thé bai

Cac co ché ma FDDI chmg de dam bao ludén c6 mot thé bai hop I¢ r.:hay trén vong cung khac so vol
802.5, do chung dinh véi qua trinh thiét dat TTRT. Truoc tien, tat ca cac tram trong vmng luon
quan sat dé dam bao la the bai khong bi mat. Pé y ring mot tram tren vong luon co the tha}r duoc
thot glan truyen hop I¢ cua khung hay la thé bai. Thoi gjan r6i toi da gitra nhiing Ian truyen hop le
ma moi tram nén biét qua la I::-ang do tré cua v-:::-:ng cong voi thor gian bo ra de truyen mot khung
day. (Trén mot vmlg co kich thudc t6i da, thoi gian toi da dé truyen mot khung day 1a nhé hon 2.5
ms). Do do, moi tram s& dat bo dem len, bo dém Ilﬂ}’ s& hét han trong thoi gian 2.5 ms. Néu bo
dem het han, tram s€ nghi ngo la co van dé khong ¢ on va s€ phat kKhung “thinh cau”. Nguoc lai khu
bo dém chua hét han ma tram Tha}f duge mot sy tru}fen hop l¢, no sé dat la1 gia tn1 toi da ctia bo
démla 2.5 ms.

Khung thinh cau trong FDDI khéac véi trong 802.5 do no co chira gia tr1 TTRT ma tram mo1 chao
(bid for the TTRT), nghia la: do la thoi gian xoay vong cua the bal ma tram cam thay du dé cac
ung dung chay trén no thoa maén cac rang budc vé tho gian Mot tram co the go1 Khung thinh cau
trong ki Khong co the bai trong tay, va no thuong lam vay khi co nghi ngo mat the bai hoac khi
mot tham gia vao v{:-ng lan dau tién. Neu khung thinh cau di dugc het mot vong va quay lai, tram
pha’r s€ xoa no di va hleu 1311g gia trn1 TTRT duoc mo1 chao trong do la gia tr1 nho nhat. Bay g10 €O
thé coi la tram dang nam thé bai. nghia la no co trach nluém cheén vao mang mot the bai hop 1€, va
co thé tiép tuc véi giai thuat dung thé bai thong tlun:mg

Khi moét mat nhan duge mot khung thinh cau, no E:le:m tra xem gi1a tr1 TTRT duoc mo1 chao trong
d6 ¢6 nho hon gia tri TTRT cua chinh noé khong. Néu nho hon, no sé dat lai gja tr1 TTRT cuia no
thanh gia tr1 TTRT dwoc moi chao. Néu 16n hon, tram s& xda khung thinh cau nay di, chen vao
vong mot khung thinh cau méi chita gia tri TTRT dwoce moi chao bang gia tri TTRT ctia no.
Truong hop cuodi cung, néu gia tr1 TTRT duoc mon chao b.:mg voi gia tr1 TTRT cua tram, tram sé
so sanh dia chi cua tram go1 khung thinh cau va dia chi cua no, dia chi nao 16n hon sé thang -
nghia la bén thang s& s& hitu khung thinh cau. Do d6, néu mot khlmg thinh cau di hét mot vc:ng va
trd ve tram gdi, tram goi sé biet rang no 1a ngum moi chao gia tr1 TTRT duy nhat va no co the tao
ra mot the ba1 mo1 mot cach an toan. Tai tho diem do, tat ca cac tram bay gio deu dong v rang gia
tri TTRT la gia tri da nho de 1am cho tat ca chung cam thay hanh phuc!

5.5.4 Khuon dang cia khung thong tin

8 8 48 48 32 8 24
Start of Dest Src End of
frame e addr addr Body Gl frame S

H5.35 Khung thong tin FDDI
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Do FDDI su dung co ché m3 hoa 4B/5B, nén né ding cac ky tir dieu khien 4B/5B. Ngoai ra trong
phan Control ¢ ton tai mot bit dé phan blEt kiéu luu thong la di bo hay dnng bo.

5.5.5 Mang khong day (802.11)

Mang khﬂng day 1a k¥ thuat noi mang dang phat trién nhanh hién nay. Nhu ching ta da biét, kha
nang de }:ay du:ng mang kht:ung day 1a hau nhu khcm.g 0 gi01 han, trai dai tir cach sir dung tin hieu
hong ngoai dé dung mang noi bo trong pham vi mot toa nha cho dén viéc kién thiét mang toan cau
to mot lwor cac ve tinh qui dEiD thap Phan nay s€ co cai nhin gan hon vao mot ki thuat cu thé xoay
quanh chuan 802.11 dang ndi hién nay. Giong nhu Iﬂnmg nguol anh em Ethernet va Token Ring,
802.11 dwoc thiét ké dé hoat dong trong mot pham vi dia 1y hep (cac ngoi nha, cac toa nha van
phong, cac khu da1 hoc) va thach thirc quan trong no dat ra la phai tru tinh dén vigc truy xuat déen
phuong tien 1:1113:&11 thong chia sé - trong trueong hop nay la cac tin luéu lan truyen trong khong
gian. 802.11 ho trg them mot so tinh nang nhu cac dich vu co gi101 han ve thoi gian, quan ly nang
llmrng va cac co ché an toan, nhung chung ta chi tap trung vao thao luan ve chuc nang co ban cua
no thoi.

5.5.5.1 Cac tinh chat vat Iy

802.11 dwoc thiet ké dé chay trén ba phuong tien vat Iy khac nhau - hai dva trén song radio pho
1ong va mot dua trén tia hong ngoai dm;r{: khuéch tan. Phién ban chay trén song radio hién dang
chay voi tDﬂ do 11 Mbps :nhu‘ng co thé som dat duoc toc do 54 Mbps.

Y tudng dang sau khai niém pho tan mng ]a nham trai rong tin hidu 1én trén mot bang tan rong
hon so voi binh thuong, vi the CcO the giam thieu tac dong cua sir giao thoa tin hidu voi cac thiet bi
khac. Vi du, ki thuat “nhdy tan sé’ ' (frequency hoppmgj 1a mot ki thuat sir dung pho tan rong, no
xoay quanh viéc goi tin hieu qua mot day tan so ngau nhien; nghla la lan dau s& gdi trén mot tan
s0, lan hai géi trén tan so khac, lan thi ba va van van. Dy tan s0 nay khong that su la ngau nhién
ma dugc tinh toan mot cach co giai thuat boi mot bo sinh sc- ngau nhien. Ben nhan sé dung cung
mot giai thuat nhu bén géi va do do6 ¢6 thé nhay qua cac tan s6 khac nhau dong bo véi bén goi dé
nhan chinh xac khung thqng tin. )

Mot ky thuat st dung p-hﬂ tan rong kKhac, dwoc goi la “day trirc tiep” (direct sequence), ciing dat
duoc cung mot hieu qua bang cach the hién mot bit trong khung thanh nhiéu bit trong tin hieu
truyen di. Voi moi bit bén gdi muon truyen di, no thue ra s& go1 mot chudi bit 1a két qua cia phép
toan exclusive-OR cua bit do voi mét chuodi n bit ngau nhién. Ciing nhu trong flﬁ:quency hnpplng;,
chuoi n bit nay duge sinh ra béi mét bo sinh so ngau nhien va duge hieu bai ca hai bén goi va
nhan. Cac gia fi1 duoc truyen di, duoc go1 la “ma cat lat” n bit (n-bit chipping code), s€ rai1 tin
hiéu trén mot déi tan rong hon gap n lan so voi déi tan ma thong thuong khung can dé dwoc truyen
di. H5.35 1a mot vi du vé md cat lat 4 bit.

0 ‘ ‘ Chufi dif ligu 1010

i of—

0 | | Dﬁ':,f =0 r‘géu nhien  0100101101011001
u! |_ [ ‘ ‘ ‘ }mpﬁcé hai 10111011 10101001

H5.36 Vi du ve mi cat lat 4 bit,

802.11 dinh nghia mot Iop vat ly st dung co ché “nhay tﬁn 0™ (trén 79 dai tan c6 do rong 1-Mhz),
lcrp vat ly thir hai st dung “day truc tlep” (st dung day cat lat 11 b1t) Ca hai chuan deéu cha}r trén
song dién tir bing tan 2.4 GHz. Trong ca hai truong hop, viéc trai rong pho truyen deu co diem
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tha vi 1a lam cho tin hiéu giong nhw nhiéu doi voi bat ky bén nhan nao khong biet chudi ngau
nhien gia.

Chuan vat 1y thit ba cia 802.11 dua trén tin hueu hcmg IlgDa.l Tin hiéu Ivu tthg se duoc khuéch
tan, nghia 14 bén gdéi va bén nhan khong can phai hlr::mg vao nhau va khnng can tam nhin 16 rang.
K# thuat nay c¢o pham vi hoat dong khoang 10 m va b1 g161 han chi trong cac toa nha ma thoi.

5.5.5.2 Tranh dung do (Collision Avoidance)

Thoat nhin, co ve nhu g‘JHD thire khong day ctling tuan thu cung giai thuat nhw o Ethernet: doi cho
dén khi duong tmyen 161 thi maéi truyen, 1ui lai néu cé dung do. 802.11 ciing 1am twong tu nhu
vay. Tuy nhien, van dé phuc tap hon trong hé thc:«ng mang khong day, bo1 vi khong phat tat ca cac

mit déu o thé thay nhau!

H5.37 Vi du vé mang Khéng day

Xet tinh huéing dugc chi ra trong H5.37, moi tram chi ¢co the goi va nhan tin hiéu dén hai nut ke
trai va phai ctia néd. Vi du nit B ¢ the trao doi cac khung dit liéu voi nit A va C nhung khong thé
phat tin hiéu dén D duoc, trong khi C chi ¢6 thé trao doi v6i B va D ma khong thé véi A. (Tam
phu song cua A va D khong duogc vé trong hinh). Gia sit ca A va C cung muon no1 glao tiep voi B
va do do chiing cuing gdi khung dén B. A va C khong biét gi ve nhau do song khong thé di xa nhu
vay. Hai khung nay sé b1 dung do tai B, nhung khong nhu trong Ethernet, khong a1 trong A va C
hay biét gl vé s dung do nﬁiy A va C dugc goi la cac nut an (hiden nodes) d6i véi nhau.

Mot van dé lién quan nita, gc}l la van @ “nut bi phoi tran” (exposed node pmblem) ]Jhat sih
trong tinh hunng sau: Gia st B dang go1 cho A, mit C nhan biet duogc tinh l11mng nay vino nghe
duoc viéc truyén cua B. Va sé& 1a sal lam néu C két luan la no khong thé truyen dén bat ky nit nao
khac do no nghe thajf B dang tmyen Vi du, gia stt C muon truyen cho D thi viée n-.ay khong gay
anh huong gi vi viec tmyen ti C den D khong can du vao kha nang nhan tin higu cua At B. (Chi
gay anh hur_mg Kin A tmyen cho B, nhung tmng truong hop nay B dang truyén).

802.11 giai quyét hai van dé trén bang mot giai thuat goi 1a “Da truy cap vai co ché tranh dung
do” — Multlple Access with Collision Avoidance (MACA). Y twong la cho hai bén gm va nhan
trao doi nhitng khung diéu khién véi nhau truoc Klu that su tmyen dit lieu. Viec trao doi nay dung
v la dé thong bao cho céac tram 1an can rang mot phién truyen dit liéu sap xay ra. Cu thé giai thuat
nhu sau; Bén gai goi mot khung “yéu cau goi” — Request To Send (RTS) den bén nhan; khung
RTS co chira mot tm::mg trong do chi ra bén go1 muodn gitr kénh tmyen bao lau ( nghia la no chi
ra chiéu dai ctia khung can go1). Bén nhan sé tra 101 bang khung “sén sang nhan” — Clear To Send
(CTS); klmng nay s€ 1ap lai truong chiéu dai khung nhu phia bén goi. Bat ]cy tram nao thay khung
CTS ciing hiéu duge rang tram bén nhan & gan nd, cho nén noé sé khong thé géi khung trong
khoang tho1 gian duoc chi ra trong CTS. Con nhiing tram thay khung RTS nhng khong thay
khung CTS dau th chac chan la khong & gan bén nhan, do do chung co quyen tu do goi khung di.
C6 thém hai chi tiét nita dé hoan thién bic tranh vé Wireless LAN. Thit nhat, bén nhan gcﬂ mot
khung bao nhan (ACK) cho bén go1 sau khi da nhan thanh cong mot khung dir liéu. Tat ca cac nt
khac phai cho khung ACK nay di qua trude khi thit truyén khung ciia minh. (Khung ACK nay
khong ¢6 trong phién ban MACA goc, thay vao d6 nd duoc dé nghi imng mot phién ban mé rong
duoc goi la MACW: MACA for Wireless LANs). Thr hai, truong hop ¢o hon hai tram phat luén
kénh truyen 16, chung sé go1 khung RTS cung luc, dan dén cac khung nay bi va cham voi nhau.
802.11 khong co6 ho tro co che phat hién dung do, I'_hﬂ}’ vao do, cac tram nhan ra sy dung do kiu
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chung khong nhan dugc cac khung CTS sau mot khoang thoi gian nao do. Neéu the, mﬁi tram sé
cho do1 sau mot thEﬂ]g thot gian ngau nhien nao do truoc klu thar go1 khung RTS lan nita.
Khoang thoi gian ma mot tram cho dé thir lai duoc dinh nghia glnng nhw thuat toan back-off trong
Ethernet.

5.5.5.3 Hé thong phan tan

Nhur nhi“mg g1 da trinh bﬁy, 802.11 co thé thich hop véi cau hinh mang dang ad-hoc, trong do cac
nut co thé hodc khong thé giao tiep véi nhitng nit con lai, tiry thude vao klmang cach giua c.:hung
la gan hay xa. Ngoai ra, do mot trong nhitng thuan loi cuia mang khong day la cac nut co the tu do
d1 chuyen do chung khnng b tro1 buoc boi he ﬂ"lD]"lg day nou, tap cac nut co thé thay nhau true hep
1a thay doi theo thoi gian. Pé ginp giai quyet van dé di dcmg va noi két mot phan nay, 802.11 dinh
nghia thém mot kien triic trén mot tap cac nit. Cac mit ¢d quyen tur do giao tiép true tiép voi nhau
nhw da trinh bay, nhung trong thue té chung hoat dong bén trong kién truc nay.

He phan tan

H5.38 Cac diém truy cap duoc ndéi két vao mang phan tan

Thajf vi tat ca cac nut duoc tao ra nhar nhau, mot sO nut dugc phep di lang thang (do la may laptop
cua ban) va mot s6 duoc noi két téi mot ha tang mang ¢6 noi day Cac tram no1 két c6 day duoc
got la cac diém truy cap - “access point” (AP) va chung dugc noi voi nhau bang cal gm la hé
thong phan tan. H5.38 mo phong mot hé thong phan tan noi két ba diém truy cap, moi diém truy
cap phuc vu cac nut di dong trong khu vuec minh phu trach. Madi khu vire nay giong nhuw mot cell
trong hé thong dién thcral di dong, vo1 AP hoat dﬂng giong nhir Base station.
Mac du hai nut co thé giao tiep true tiep v4i nhau néu ching & trong tam véi ctia nhau, tuy nhién y
tuong o trong kién tric nay la: moi mut s& két hUp voi mot diem truy cap ctia nd. Vi dy, de nut A
21a0 tlep duoc véi mit E, dau tién A go1 khung cua no dén diém truy cap AP-1, AP-1 s€ g1 Khung
qua hé thong phan tan dén AP-3, 101 AP-3 58 phan phat khung dén E. Chi ra AP-1 lam cach nao de
f.:hu}fen khung dén AP-3 la nam ngoai pham vi ciia 802.11, mot giao thitc cau noi (se duge nghién
cltu & tang mang} co the duge st clung de lam nhiém vu nay. Nhitng gi 802.11 ¢o the lam la xéac
dinh cach thirc cac nut chon ra AP cua ching, va thu vi hon nita la lam sao giao thirc nay hoat
dong duoc tmng tinh canh cac nmit di chuyén tir cell nay dén cell khac.
K3 thuat dé chon ra mot AP duoc goi la k¥ thuat “quéet” (scanning) va no xoay quanh bon bude
sau:
1. Nut go1 mot khung Probe (tham do).
Tat ca diem truy cap (AP) trong tam voi cua mit sé tra 101 bang mot khung Probe
Response (tfra 1o1 tham do).

3. Nut sé chon mot trong cac diém truy cap tren va go1 dén diém truy cap do mot khung
Association Request (yeu cau g1a nhap).

4. El1em truy cap tra lo bang mot khung Association Reponse (tra 101 cho yéu cau gia nhap)
Mot mit tién hanh gu-m thire nay khi no lan dau tham gia vao mang hoéac no khong hai long voi AP
hién tai. Pieu nay co thé xay ra, vi du nhw vi tin hiéu tir AP hién tai yeu dan do nut cang di chuyén
xa AP. Méi khi nit kiém duoc AP mdi, AP moi sé nhic nhé AP cfi vé sur thay doi nay.
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Hé phan tan

H5.39 S di dong ciia nut mang

Lﬁy vl du nhu trong H5.38, khi ma nut C di chuyén tir cell dugc phuc vu boi AP-1 sang cell duoc
phuc vu béi AP-2. Khi C di chuyén, n6 géi khung Probe dén AP-2 va duwoc AP-2 tra 1oi bang
khmlg Probe Response. Tai thoi diem do, C thich AP-2 hon AP-2, do d6 né gia nhap vao diem
truy cap nay.
Co ché vira duge mo ta duoc goi 1a co ché “quét chi dong” — active scanning, do nit chi dong do
tim diem 12!'11}-' cap. Cac AP cting thuong xuyen go1 khung Beacon (den hieu) de quang cao cho
kha nang cua minh, bao gnm toc do tru}fen duoc diém truy cap hd tro. Co ché 11:_-13? dugce go la
“quet thu dong” — passive scanning, va mot nut ¢é thé chuyén sang diém truy cap nay don gian
béng cach goi mot khung Association Request nguoc lai AP.

5.5.5.4 Khuon dang khung
1o 16 43 ai= 4o 16 46 U-13496 32
Duration | addrl | addrz | Addr3 |SeqCtrl CRC

Control

H5.40 Khuon dang khung §02.11

Hau hét cac thong tin trong Khung 802.11, nhu dm::rc: vé trong H5.40, la deu nhu ching ta mong
muon. Khl.mg bao gom dia chi nguon va dmh, moi cai dai 48 bits; dit liéu toi da 2312 bytes; va
phan kiém tra 16i CRC 32 bits. Truong Control chira ba truong con: Truong Type dai 6 bits —
ding de chi ra khung la khung dit liéu, hay la khung RTS, hay la CTS, hoic ciing durgc sit dung
boi giai thuat quét; mot cap treong moi treong dai 1 bit goi 1a ToDS va FromDS, sé duoc giai
thich ngay sau day.

Pieu ky di trong khung 802.11 1a né chira dén bon dia chi. Cach thirc thong dich cac dia chi na}.r
la1 phu thudc vao viec thiet dit cac blt ToDS va FromDS trong tmmg Control. Pieu I‘Iﬂ‘}’ la dé tinh
dén kha nang Khung phai duoc chuyeén tiep qua hé tlmng phan tan, co nghia la bén go1 nguyen
thity khong nhat thiet phai 1a nut phat khung gan day nhat. Ciing twong tu d6i vai dia chi bén
nhan. Tr ong treong hop don gian nhat, khi mot nut go1 khung truce tiep den nut kia, ca hai bit DS
déu c6 gia tri 0, Addr] chira dia chi nt dich, Addr2 chira dia chi nut nguon. Trong trudng hop
phue tap nhat, ca hai bit DS mang gia tr1 1, chi ra rang khung thong tin di tir nit khong day qua hé
thong phan tan va roi tir hé th-:}ng phan tan dén nit khong day bén dich. Véi ca hai bit DS duoc
dat, Addrl dinh danh dich cuoi cung, Addr2 dinh danh nut go1 tam thoi (la nut da chuyen khung
tur he ﬂmng phan tan dén dich cudi cung), Addr3 dinh danh nut dich tam thoi (Ia nat da nhan
khung tur nut khnng day va trung chuyen khung xuyén qua hé thcsng phan tan), Addr4 dinh danh
nut go1 nguyen thuy. Trong vi du H5.37, Addrl=E, Addi2=AP-3, Addr3=AP-1, Addr4=A.
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Chwong 6: Tang mang (Network Layer)

Muc dich

Chuong nay nham gidi thidu cho ngudi doc nhitng noi dung sau:

Yeéu cau

Va1 tro cua router ’Emng viéc xay dung cac lien mang co6 pham vi rong va khong
dong nhat vé chuan ctia cac mang cuc bn thanh phan

Cac dich vu ma tang mang phai cung cap cho tang van chuyén
Co ché hoat dong cua router

Cac van dé lién quan dén giai thuat chon duong cho cac router
Giot thien vé bo giao thuc lien mang IP

Sau khi hoec xong chwong nay, nguot doc phai ¢o duoc nhiig kha nang sau:

M5 ta duoc so do tong quat ctia mot lién mang & tang 3 va vai tro cua router trong
lién mang nay

Trinh bay duoc cac dich vu ma tang mang phai cung c:ap cho tang van chuyen
Giai thich co ché tm}fen tai thong tin theo ky thuat huyen tai luu va chuyén hep cua
cac router

Giai thich dugc y nghia cua bang chon duong trong router

Phan biet duoc cac loai gia1 thuat chon dwong khac nhau

Ca1 dat duwoc cac gia1 thuat chon duong Dijkstra, Ford-Fulkerson, Distance Vector,
Link state

Néu I1én duoc cac phuong phap d& chong tac nghén trén mang dién rong

Biét cach thiét 1ap so d6 danh dia chi IP cho mang

Thue hien duge viec phan mang con theo nhitng yeu cau khac nhau theo ca hai
phuong phap : Phan lop hoan toan va Vach duong lien muen khong phan lop

Xay dung duge bang chon durong tha cong cho cac router trong mang IP

Neu len duge y nghia cua cac giao thite ARP, RARP va ICMP trong bo giao thue
IP
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6.1 Gidi thiéu

Chung ta da xem xet cach thire xay du:ng va van hanh cta cac mang don 1€ sur dung cac noi két
diém dmm cac duong tmyen chia se va cac bo hoan clmyen (switch). Van dé phat sinh 1a co nlueu
nguoi muun xay dung hé thong mang nieng cua ho theo nhieu k¥ thuat khac nhau nhung lai muon
giao tiep voi nhau ma khong quan tam 1ang ho dang hoat dong trén cac hé thc:ng khong dong nhat.
Chuong nay s€ trinh bay ve cach thue dé noi két nhlmg mang khong dmlg nhat la1 vor nhau.

C6 hai van dé quan trong can phai quan tam khi no1 ket cac mang: tinh khong ﬁﬂﬂg nhat
(heterogeneity) va pham vi (scale) khac nhau cua chung Giai thich mot cach don gian, tinh khong
dong nhat 1a khi ngum dung trén hai mang khac kiéu nhau muon giao tiép véi nhau. Phare tap hon
mot chut, ta co the thay viéc noi ket cac host trén cac mang khac nhau f.:c: the s& doi hai viéc duyet
qua nhiéu mang trung gian, ma cac mang trung gian naj.rr lai co the co kiéu khac nhau. Chung co
the 1a mang Ethernet, Token Ring hay mang dang diém noi diem, hoic nhiéu kiéu mang hoan
chuyén (switch) khac nhau, va chung lai su dung cac permlg thire danh dia chi 11:311g1 cac phuong
phap truy cap duong truyen riéng va ca mo hinh dich vu niéng nita. Thach thnre doi voi van de
khong dnng nhat 1a lam sao cung -::ap cho nguoi dung mot dich vu noi két host-host dé hiéu xuyen
qua mo hon don ca{: mang khong dong nhat. Pé lueu vée van de pham Vi mang, ta lay mot vi du co
gia tri 1a sy phat trién ctia mang Internet, mang co toc do phat trien gan gap do1 sau moi nam trong
vong 20 nam qua. Kieu phat trién chong mat nay buoc chung ta pha d6i mat voi nhiéu thach thiie.
Mot tmng s0 do la viec vach duong: Lam sao dé tim ra mot duong di hiru higu xuyen qua mot
mang gom ca triéu nut mang? Thém mot van dé cé lién quan dén vach ﬂﬂ’mlg la phuwong phap
danh dia chi, la cach gan cho moi nut trén mang mot dinh danh duy nhat.

Tang mang co nhiém vu dua cac gm tin tr may go1 qua cac chéin duong dé dén duoc may nhan.
Pé dén duoc dich den gol tin co the phai i timg buoc mot qua n.lueu router trung gian. Diéu nay
thi trai nguogc voi tang lién ket dit liéu von chi chiu trach nhiém truyén tai cac khung di tir dau nay
dén dau kia ciia mot kénh truyen vatly.

Peé thue hién dwoc nhiém vu nay, tang mang phai biét duwoc hinh trang cua mang duong truc
(subnet) va chon duong thich hop dé cho goi tin di. No phai chuy dén viée chon duong sao cho
tranh duge tinh trang tac nghén trén mot s6 duong truyén va router trong khi s6 khac thi dang ranh
TO1.

6.2 Cacvan dé lién quan den viéc thiet ke tang mang

6.2.1 Ky¥ thuat hoan chuyén Iuu va chuyén tiép (Store-and-Forward Switching)

Xet mot lien mang nhw hinh duo1 day
Router  Thiét bi cda nhd cung cap dubing truyén

H—S‘Tﬂén trinh P2

Tién trinh P1 Goi tin
H6.1 Ky thuat luu va chuyén tiép trén téng mang

Tr ong do cac router nam tmng hinh oval duoc néi lai vo1 nhau bang cac duong 1111yen theo kieu
diém noi dle:m duoc goi la cac thiét bi ctia nha cung cap duong truyén (Carrier’s equipment). Cac
thiét bi nam bén ngoai hinh oval duoc goi la cac thiét bi ctia khach hang (Customer’s Equipment).
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May tinh H1 dugc noi tre tiep vao router A cua nha cung cap duong truyen bang mot duong noi
ket thuong truc (lease lme} May H2 noi ket vao mot mang LAN cuc bo. Tmng mang LAN co
router F thudc so hitu cua khach hang. F duge noi voi router E ctia nha cung cap cung bang mot
duong noi két thll‘D‘l‘lg truee.

Cho du cach thite noi két vao mang cia cac may tinh o the khac nhau nhu truong hop may H1 va
H2, nhung cach thitc cac g1 tin cua ching duge truyen di déu gmng nhau. Mot may tinh co mot
g0i tin can truyen di s€ go1 gl tin den router gan nd nhat, co the 1a router trén LAN ctia no hoic
router cua nha cung cap duwong tmj.ren Goar tin duge luu la1 o do va dugce kiém tra 16i. Ké dén go1
tin s€ dugce chuyen dén mot router ké 11E]J tren duong di dén dich ctia gol tin. Va cu hap tuc nhu
thé cho dén khi dén duoc may nhan gdi tin. Pay chinh 1a k¥ thuat luu va chuyén tiép.

6.2.2 Cac dich vu cung cap cho tang van chuyén

Cac dich vu tang mang cung cap cho tang van chuyen can dugc thiet ke hudng den cac muc tiéu
sau:
Cac dich vu nay can nén doc lap voi k¥ thuat cua cac router.
| Tang van chuyén can dugc doc lap val $O lwong, kiéu va hinh trang ciia cac router
hién hanh.
2. Pia chi mang cung cap cho tang van chuyén phai ¢6 so d6 danh so nhat quan cho
du chung la LAN hay WAN.
Tang mang cung cap hai dich vu chinh 1a Dich vu khéng néi két (Connectionless Service) va Dich
vu dinh huong noi két (Connection — Oriented Service).
Trong dich vu khong néi két, cac goi tin duoc dua vao subnet mot cach néng 1€ va duge vach
duong mot cach doc lap nhau. Khong can thiét phai thiét lap noi két trude khi truyén tin. Cac goi
tin frong truong hop nay duoc goi la thu tin (Datagram) va subnet duoc goi la Datagram Subnet.
Nguogc lai trong dich vu dinh huwong noi ket, mot duong nﬂl két giita bén goi va bén nhan phai
duoc thiet 1ap trudce khi cac goi tin ¢o thé dugce go1 di. N6i ket nay duogc gm la mach ao (Virtual
Cu‘cmt) twong tw nhw mach vat 1y duoc noi két trong hé thong dién thoai va subnet trong truong
hop nay duoc goi la virtual circuit subnet.

6.2.2.1 Cai dat dich vu khong noi ket (Implementation of Connectionless Service)

Xét hé thong mang nhw hinh H6.2. Gia st 1al1g qua trinh P1 ¢o nhiéu t]mng diep can goi cho qua
trinh P2. K do P1 s& goi cac thong diép nay cho tang van r;:huyen va yeu cau tang van chuyen
hu}fen sang qua frinh P2 trén may tinh H2. Tang van chuyén sé gan thém tiéu dé (header) ctia n6
vao thong diép va chuyén cac thong diép xuong tang mang.
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Thiét bi ciua nha cung
Goi tin Router cap duibng truyen

H1 3 He L X
T (‘? O ﬂ-TIEﬂ trinh P2
Tién trinh P1 \Lm

Bang vach dutng cua nat A ) _
lic dau lic sau  NotC Mut E

—Tai-|[al-] [ATA] [AlC

Bich dén BEEE B:A B:D
c: ciC cC:- C!C

DiB|lpiB DiD Dip

Budc ké tiép Eﬂ;’i'::" E!B EE E!-
FiC||F'B FiE FIF

H6.2 Hoat dong clia Datagram subnet

Gi1a su rang thong diep gor di thi lon gap 4 1an kich thudc ti da ctia mot goi tin, vi thé tang mang
phai chia thong fhep Ia thanh 4 go1 tin 1,_.,.3 va 4, va lan luot g0l fimg go1 mot dén router A ha:ng
mét giao thire diém noi diém nhu PPP chéng han.

MOoi router co mot bang thong tin cuc bo chi ra no1 nao co the goi cac goi tin dé co thé tien dugc
nhiing dich den khac nhau trén mang. Mm muc tir cua bang chira 2 thong quan trong nhat do la
Pich dén (Destination) va ngo ra ké tlep (Next Hop) can phai chuyen goi tin dén dé co thé dén
duge dich dén nay. Ta go1 la bang chon duong (Routing Table).

Vi du

= Luc khai dau, router A c¢6 bang chon duong nhu hinh H6.2 (lic dau). Khi géi tin
1,2 va 3 dén router A, né duge Iwu tam thoi dé kiém tra 161. Sau d6 chiing dugc
chuyén tiep sang router C vi theo thong tin trong bang chon dwong cua A. Gai tin
| sau do tiep tuc duge chuyen dénEvaké dénlaF. Sau do no dugc go1 lai trong
mot khm]g cua tang lién ket dit liéu va duoc chuyén dén may H2 boi mang LAN.
Cac go1 tin 2 va 3 cling co cu:ng dl.mrng di tuong tur.

»  Sau d6, do mét s0 sur ¢o vé duong truyen, router A cap nhat la1 bang chon duong
ctia minh nhu hinh H6.2(Itic sau). Khi d6 goi tin so 4 den router A, no sé chuyéen
gol tin nay sang B dé co the di dugce dén H2.

Giai thuat chiu trach nhieém quan ly thong tin trong bang chon duwong cling nhu thue huén cac
quyet dinh veé chon duong duoc goi la Giai thuat chon dwong (Routing algorithm).

6.2.2.2 Cai dat dich vu dinh hwéng néi két (Connection — Oriented Service)

Poi véi dich vu noi két dinh hudng chiing ta can mét mach ao trén subnet. Muc dich cia viée sit
dung mach ao la dé tranh phai thue hién viéc chon lai dwong di méi cho méi goi tin géi dén cling
mot dich.

Khi mot nm ket dwgc thue hién, mot dwong di tir may tinh go dén may tinh nhan duoc chon nhu
la mot phan cua glal doan thiét lap no1 l-:et (Connection setup) va dugc luu trong bang chon duong
cua cac router nam trén duong di. Khi noi ket két thuc, mach ao b1 xoa.

Va1 dich vu dinh huong noi két, moi géi tin 6 mang mot so6 dinh dang dé xac dinh mach ao ma
no thudc ve.
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Thiét bi ctla nha cung

Ha S Router
Tién trinh P3

cdp dudhg truyén

FEFrTién trinh P2

Tiéntrinh P1 \Lm
Bangvach Bangvach Bangwvach
dudngcia A dudngclaC dudngcihaE
Hii1]|Cci1| |[Ai1]|EI1] |Git1]||Fi1
Haj1|[ciz| [Aiz|[Eiz| [ci2|[F;z2
"J&:II:I P:a

H6.3 Hoat dong ctiia Datagram subnet

Nhu hinh H6.3, may tinh H1 thwre hién mét noi ket voi may tinh H2 qua noi két so 1. Noi két nay
dwgc ghi nhan trong mue i dau tién trcmg bang chon dumlg cua cac router.

Dong dau tién trong bang chon dudng ctia router A néi rang: nhitng go1 tin mang s6 nhan dang noi
két s6 1 dén tir may H1 phai duogc gm sang router C vo1 so nhan dang noi kétla 1. Twong tu, cho
cac muc tir dau tién cta router C va E.

Piéu gi Xay ra néu may tinh H3 muon noi két vol may tinh H2. No chon s6 nhan dang noi kétla 1,
vi day 1a noi két dau tién doi voi H3, va yéu cau subnet thiét 1ap mach ao. Pieu nay da lam cho
cac router phai thém vao muc tu s0 2 trong bang chon duong. Poi vai router A, so nhan dang noi
két voi H3 1a 1, trimg voi noi ket voi H1, khong lam router A 1an 1on vi A ¢o thém thong tin may
goi la HI hay H3 Tuy nhien, d6i voi cac router C, E va F thi khcmg thé phan biét duge dau la no1
két ciia H1 va dau la noi két ctia H3 néu st dlmg s6 nhan dang noi két 1a 1 cho ca 2 nm két. Chinh
vi the A d4 gan mot so nhan dang khac, 1a s0 2, cho cac géi tin gdi dén C ¢6 nguon goc tir H3.

6.2.2.3
Bang sau so sanh diém manh va diém yéu cua 2 loai dich vu khong néi ket va dinh hudng noi két:

So sanh gita Datagram subnet va Virtual-Circuit subnet

Vin dé Datagram Subnet Circuit Subnet
Thiét 1ap noi két Khong can Can thiét
Panh dia chi MGl goi tin chara day du dia chi | Moi go1 tin chi chura so nhan dang
go1 va nhan nﬁjﬂ ket co kich thude nho.
Thong tin trang thai Router khong can phai luu giit Moi no1 ket phai dugc luu lai trong
thong tin trang thai cua cac noi bang chon duong cua router.
két
Chon duong MOi g6t tin ¢o duong di khac Puong di dugce chon klun mach ao
nhau duoc thiet 1ap, sau do tat ca cac goi
tin déu di trén duong nay.
Anh huéng khi router bi | Khong bi anh hudng, ngoai triv | Tat ca cac mach ao di qua router bi
héng g6i tin dang trén duong truyén bi | hong déu bi két thue
hong
Chat lwgng dich vu Kho dam bao C6 the thue hién dé dang néu co6 du

tal nguyen gan truoc cho tung noi
ket
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Dieu khien tac nghén Kho diéu khien Co the thure hién dé dang néu co du
ta1 nguyen gan truoc cho tung noi
keét

6.3 Giai thuat chon duwong

6.3.1 Gidi thieu

Vach duong ve ban chat 1a mot bai toan trong 1y thuyét do thi. Hinh 6.4 the hién mét do thi bieu
dien cho mot mang.

H6.4 Mang cirge bieu dién nhu mét do thi

Cac nut trong d6 thi (dwoc danh dau tir A dén F) ¢6 thé 1a cac host, switch, router hoic la cac
mang con. O day ching ta tap trung vao mot truong hop cac nut la cac router. Cac canh cua do thi
tuong ung voi cac duong noi ket mang. MGi canh c¢é mét chi phi dinh kem, la thong so chi ra cai
gia phai tra ki Iuu thc:rng trén noi ket mang do.

Van dé co ban ctia viéc vach duong 1a tim ra dlrm1g di c6 chi phi thap nhat gﬂra hai nut mang bat
ky, trong do chi phi cua dlrmlg di dwoc tinh biang tong chi phi khi di qua tat ca cac canh lam thanh
duong di d6. Néu khong co mot dwong di giita hai mit, thi d6 dai dwong di gitta ching duoc xem
nhw bang vo clng.

6.3.2 Muc tieu cua giai thuat chon duong

= Xac dinh duong di nhanh chong, chinh xac.

= Kha ning thich nghi duoc voi nhitng thay doi “JE hinh trang mang.
« Kha nang thich nghi duogc vm nhimg thay doi ve tai duong tmyen
» Kha ning tranh duoc cac noi két bi tat nghén tam thoi

» Chi phi tinh toan dé tim ra dugc duong di phai thap

6.3.3 Phan loai giai thuat chon duong

Giai thuét chon duong co thé duge phan thanh nhimg loai sau:

= Chon duwong tap trung (Centralized routing): Trong mang co mot Trung tam didu khlen
mang (Network Control Center) chiu trach nhiém tinh toan va cap nhat thong tin vé
duong di dén tat ca cac diém khéac nhau trén toan mang cho tat ca cac router.

= Chon dwong phan tan (Distributed routing): Trong he tlmng nay, moi router phai tur
tinh toan tim kiém thong tin ve cac duong di dén nhitng diem khac nhau trén mang. Pe
lam duoc diéu nay, cac router can phai trao doi ‘Lhnng tin quan la1 vo1 nhau.

= Chon duong tinh (Static routing): Trong giai thuat ]1?1}’, cac router khong the tu cap
nhat thong tin ve duong di klu hmh trang mang thay doi. Thong thuong nha quan mang
s& la nguoi cap nhat thong tin vé dudng di cho router.

=  Chon duong dong (Dynamic routing): Trong giai thuat nay, cac router sé tur dong cap
nhat lai thong tin vé duong di khi hinh trang mang bi thay doi.
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6.3.4 Cac giai thuit tim duong di t6i wu
Btrmlg di toi wu tir A dén B 1a duong di ¢ ngan ’ nhat trong s6 cac duong di co thé. Tuy nhién khai
niém “ngan” nhat cé thé duwoc hiéu theo nhiéu y nghia khac nhau tiry thude vao don vi ding dé do
chiéu dai duong di. Poi vdi cac router, cac dai lwong sau co the duoce sit dung dé do do dai duong
du:
o S6 lwong cac router trung gian phai di qua (HOP)
o Do tr1 quan trung binh cua cac go1 tin
o Cuwde phi truyen tin
Moi giai thuat chon duong trude tién phai chon
cho minh don vi do chieu da1 duong di.
Peé xac dinh dugc duong di toi wu, cac giai thuat
chon dm:mg Sit dung phu‘ﬂng phap d6 thi dé tinh
toan. Trude tién, no mo hinh hoa hinh trang
mang thanh mot do thi ¢é cac dac diém nhu sau:
= Nutla cac router. 1
= Canhnoi lien 2 nit la duong truyen
no1 hai router. H&.5 M& hinh hda mang thanh d5 thi
= Trén moi canh co6 gia do la chieu dai
duong di gifra 2 router thong qua
duong truyén noi hai router .
= Chiéu dai duong di tr nit A den mut B 1a tong tat ca cac gia cia cac canh nam trén
dtrmlg di. Néu khc:rng co duong di gifra 2 router thi xem nhar gia la vo cung.
Trén d6 thi nay s& thue hién viée tinh toan tim dudng di ngan nhat.

6.3.4.1 Giai thuat tim duong di ngan nhat Dijkstra

Muc dich la dé tim duong di ngén nhat tir mot mit cho trude trén do tha dén cac nit con la1 tren
mang.
Giai thuat duge mo ta nhu sau:
= Got:
o Slanut ngué-n cho truroc
o N: la tap hop tat ca cac nut da xac dinh dugc duong di ngan nhat tir S.
o D1 la do dai1 duwong EI] ngan nhat tir nut nguml S dén nut 1.
o I la g1a cua canh noi trire tiep nit i voi mit j, s& la oo néu khong ¢é canh noi
trie tiép gitrai1va j.
o Pjla nut cha cua cua nut .
= Buoc 1: Kho tao
o N={S}, D=0
o Vo Vi#S: DAL, P=S
= Budc 2: Tim mit gan nhat ké tiép
o Timmuti¢ N thoa Di=min (Dj) voij e N
o Themmuitivao N.
o NéuN chita tat ca cac nut ciia do thi thi dimg. Nguoc lai sang Budic 3
o Budc 3: Tinh lai gia dwong di nhoé nhat
= Voimoinut j ¢ N: Tinhlai Dj=min{ Dj, Di+ 1} ; Pj=i;
= Trola Buoc 2
V1 du: Cho mang co hinh trang nhu do thi hinh H6.6:
Tim duong di ngan nhat tir mat 1 dén cac mit con lai.
Ap dung giai thuat ta co:
= S5=1
* (Cac buoc thare nén duge mo ta nhw sau:

He. & Hinh trang man
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Lan lap N D |D; [Ds |Ds [De [P |P; |Ps |[Ps |Pe
Khéi tao | {1} 3 | 2 5 o | o | 1 1 1 | 1
l {1,3} 3| 2] 4] o] 3 1 1 3 1 3
2 {1.3.2) 3 4 7 3 1 3 2 3
3 (1,3,2,6} 4 5| 3 3 [ & | 3

4 {1,32,6,4) 4 | S 3 [ &

5 {1,3,2,6,4,5} 5 6

Tt két qua trén ta vé duoce cay co duong di ngan
nhat tir nut s6 1 dén cac mit con la1 nhar hinh
H6.7. T cay duong di ngan nhat nay, ta xac
dinh dwoc rang: dé di dén cac router router 4, S,
6 , budc ke tiép router 1 can goi goi tin dén la
router so 3 (next hop).

Chu y, duong ngan nhat nay chi dung theo
hwong tur nut s0 1 vé cac nut con lai va chi dung
cho it s6 1 ma thoi.

Thong thuong gia1 thuat Dykstra duoce su dung
theo mo hinh chon dwong tap trung. Trong do,
Trung tam diéu khién mang s& tim cay duong di
ngan nhat cho timg router trén mang va tir do
xay dung bang chon duong toi wu cho tat ca céac
router.

6.3.42  Giai thuat chon duong toi wu Ford-Fulkerson

Muc dich cua giai thuat nay la dé tim duong di ngan nhat tir tat ca cac nut dén mot mit dich cho
treoc trén mang.
Giai thuat duoc mo ta nhu sau:
= Gol
o dlanmut dich cho truoc
o D, la chiéu dai duong di ngan nhat tir mat 1 dén nut d.
o C,la mit con cua nut 1
=  Buoc 1: Khar tao:
o GanDy=0;
o Vo Vizd: gan D= o, C=-1;
= Budc 2: Cap nhat gia dwong di ngan nhat tir mit i dén mit d
o D=mn{ l;+ D} vo1 Vi1 =>C, =],
o Lap lai cho dén khi khéng con D, nao
bi thay doi gia tri
V1 du, cho so do mang co hinh trang nhir do tha hanh H6.8.
Hay tim duong di ngan nhat tir nit khac trén do thi den nit
6.
Ap dung giai thuat ta co:
= d=6
= (Cac buoc thuc luen duoc mo ta nhuw sau;

H6.7 Cay dudng di ngan nhat tia nat 1

He.8 Hinh trang mang
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Lan lﬁp D; D: Dj D':;, Ds Cl Cj C; Cq C:&
K_hif:li-’[ﬂtl o0 o0 's) o0 o0 -1 -1 -1 -1 -1
1 0 o0 1 3 2 -1 -1 6 K 6

2 3 4 1 3 2 3 4 §) 3 i)

3 3 4 1 3 2 3 4 6 3 §)

T két qua trén ta vé lai duoc cay duong di ngan
nhat tir cac nat khac nhau vé nit dich so 6 nhu
H6.9. Cay nay cho phep xac dinh duong di t6i wu
tw nhlmg nut khac nhau ve nut s6 6. Chang han tai
mt 1, dé di vé nit s6 6 thi bude ké tlEp phal cila
mit s0 3. Tuong tu, tai nut 2, de di vé nut so 6 thi
budc ke tlEp phai di la mit s0 4.

Giai thuat nay duge sur dung theo mo hinh phan
tan. O do 111-:::1 router se fu tinh toan, t1111 cay co
duwong di ngan nhat tir cac nut khac vé no. Tir d6
suy 12 duong di toi ru cho cac mit khac dén no va
201 cac duong di nay dén timg mit trén mang.

H6.9 Cay dudong di ngin nhat vé
nit 6

6.3.5 Giai phap vach duong Vector

Khoang cach (Distance Vector)

Y tudng ctia Distance-Vector nhu sau: MOoi nut thiet lap mot mang mot chieu (vector) chira
khoang cach (chi phi) tirno :ien tat ca cac nut con lai va sau do phat vector nay den tat ca cac nut
lang gieng cua no. Gia ﬂ]lEt dau tién trong Distance-Vector la: mo1 nut phat biét duoc chi phl cua
cac duong noi tir nd dén tat ca cac nit lang gleng co duong noi két truc tiép vo1 no. Mot no1 két bi
dut (down) s€ durge gan cho cli phi ¢o gia tr1 vo cung. .

Pé xem xét giai thuat vach dwong Distance-Vector hoat dong nhu thé nao, cach dé nhat 1a xem xét
do thi duoc cho nhw trong hinh H6.10

Hinh 6.10 Mot mang lam vi du trong giai thuat Distance-Vector

11 ong vi du nay, chi phi trén moi duong 11@1 déu duoc dat la 1. Chung ta ¢6 thé biéu dién sy hiéu
biét clia cac mit ve Khoang cach tir chung dén cac nut khac nhu trong bang H6.11

Thong tin dwgc Khoang cach dén niit

lwu tai cac nut A B c D E F G
A 0 1 1 o0 1 1 o0
B 1 0 1 &) &0 & &0
C 1 1 0 1 ) o) o
D o) o 1 0 o) o) 1
E 1 o0 & &0 0 &0 0
F 1 o0 o o0 o0 0 1
G o o 0 1 o0 1 0

H6.11 Cac khoang cach ban dau dwoc luu tai moi nit
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Chung ta co thé xem moi mot hang trong bang 6.11 nhu la mot danh sach cac khoang cach tir mot
nut den tat ca cac nut khac. Khoi dau, mo1 nut dat gia tr1 1 cho dwong noi két dén cac nut lang
gleng ké nd, « cho cac dwong noi dén tat ca cac nut con lai. Do d6, luc dau A tin Iang no co the
tim dén B qua mot buaoc I]l'lﬂj-," (hnp) va rang no khmlg thé di dén D duoc. Bang vach duong Iuu tai
A thé hién nhitng niém tin ma A ¢6 duoce, ngoai ra con luu thém nut ké tiep ma A can phai di ra dé
dén mot nat nao do. Khaéi dau, bang vach dudng ctia nit A trong giong nhur trong bang 6.12

Pich Chi phi | Nutke tiep
(Destination) (Cost) (Next Hop)
B 1 B
C 1 &

D o0 "
E 1 E
F 1 F
G o0 -

H6.12 Bang vach dwong khoi dau tai nit A

Budc ke tiép trong giai thuat vach duong Distance-Vector la: méi niit sé géi mot thong diép den
cac lang gieng lién ké no, trong thong diep do chwra danh sach cac khoang cach ma ca nhan nut
tinh dugc. Vi du, nut F bao nut A rang F co thé di dénnit G voi chi phila 1; A cling biét duoc
rang no ¢é thé dén F vai chi phi la 1, vi thé A cong cac chi phi la1 thanh ch phl di dén Gla 2
thong qua F. Tong chi phi 1a 2 nay nlm hon chi phi vo cung luc dau, dodo A g]:u lai no ¢o the di
dén G thong qua F véi chi phi 1a 2. Twong tu, A hoc duwoc tir C rang, né ¢ thé di den D thong qua
C vor chi phi la 2, va chi phi nay nho hon chi phi cfi la vo cung. Cung Iuc A ciing hoc tur C réang,
10 €O thé di d&én B thcmg qua C vor cha phi la 2, nhung chi phi nay lai lon hon chi phi ctila 1, v
thé théng tin maéi nay bi bo qua.

Tai thoi diém nay, A c6 thé cap nhat lai bang chon duong ctia né véi chi phi va mit ra ké tiép dé
co thé di dén tat ca cac mit khac trong mang. Két qua duoc cho trong bang H6.13

bPich Chi phi Nut keé tiep
(Destination) (Cost) (Next Hop)

B 1 B

C 1 C

D 2 C

E 1 E

F 1 F

G 2 F

H.6.13 Bang vach duong cuoi cling tai nit A

Néu khong co sur thay doi ve hinh trang mang nao, chi can vai cudc trao doi thong tin vach duong
giita cac nut trong mang th1 mo1 nut déu co duoc thong tin vach {Iu‘cmg hoan hao. Qua trinh dem
thong tin vach duong nhat quan den mo1 nut trong mang duogc got la sy har tu (cmwergence} Hinh
6.14 chi ra thong tin vé chi phi cudi cung tir mot nut dén cac nut khac trong mang khi qua trinh
vach duong da har tu.
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Théng tin dwgc Khoang cach dén niit

lwu tai cac nut A B c D E F G
A 0 1 1 2 1 1 2
B 1 0 1 2 2 2 3
C 1 1 0 1 2 2 2
D . 2 1 0 3 2 1
E 1 2 2 3 0 2 3
F 1 2 2 2 2 0 1
G Pl 3 2 1 3 1 0

H6.14 Cac khoang cach cuoi cing dwoc lru tai moi nit

Net dep cua loai g131 thuat phan tan nhw trén nam & chd no cho phep tat ca cac nut dat duoc thong
tin vach dwrong ma kKhong can phai co swt hien dién cua bo diéu khién trung tam nao.

Con co vai chi tiet 1am cho giai thuat Distance-Vector hoan hao hon. Thu nhat, chi y rang ¢ hai
tinh hucmg khac nhau ma ta1 do mot nut qu}ret dinh go1 thong tin vach duong cua minh cho cac nut
lang gleng ké ben Tinh hu-::mg dau tién 1a su cap nhat theo chu ky {penndlc update) T ong tinh
huong nay, moi nut tw dong g1 ban cap nhat thuong xuyen, ngay ca klu khong co thay doi gi
trong do ca. Piéu na}.r glup cho cac nut khac h1et duoc nut hién tar dang con song. Va lai viéc cap
nhat thaong xuyén con giup cho cac nut lang gwng co the ¢6 duge thong tin vach duong nhanh
chong trong tnrcmg hctp thong tin cta ching bi mat. Tan so phﬂt thong tin vach duong di co the
khac nhau tuy vao gia1 thuat, chung thuwong co gia tr1 tur var giay den vai phut. Tinh hur.jng thar hai
goi la su cap nhat do b1 kich hoat (tnggered update). Tulh huﬂng nay xay ra moi khi co su thay doi
thong tin trong bang vach duong cua nut. Nghia la moi khi bang vach dudng co su thay doi, nat s&
go1 ban cap nhat nay cho cac lang giéng ctia minh.

Bay gid ta xem xét dieu gi xay ra khi mot duwong noi két hay mot nut b1 hong. Nhiing nut dau tién
phat hien ra c’ueu na‘}r s€ go1 thong tin vach dwong moi cho lang gieng cua chung ngay, va thong
thuong hé thong sé on dinh voi tinh trang mo1 mot cach nhanh chc:ng Con d6i véi cau héi lam sao
nut phat hién ra sy co, c6 nhiéu ciu tra 101 khac nhau. Cach i}ep can thu nhat la: mot nut lién tuc
kiém tra duong noi toi cac nut lﬂllg gleng khac bang cach gdi cac goi tin dicu khién téi ching va
kiém tra xem no co nhan duoc cac gm tin tra 1o1 hay khong. Cach tlep can khac la: mot nut phat
hién ra mot dwong noi két (hay nut & dau kia cia duong noi) gap s co khi né khong nhan dwoc
thong tin vach duong mot cach dinh ky fir lang gieng cua no.

Vi duy, xem xét dieu gi s€ xay ra khi F phat hién ra duong noi tir né dén G bi hong. Pau tién, F dat
chi phi cua du'ml,g noi tir né dén A thanh vo cung va goi thong tin nay dén A. Do A da biét la can
2 budce de di ti no dén G théng qua F, A s€ dat la1 chi phi tur no den Glavo cung. Tuy nhien, vo
ban cap nhat ke tiep tir C, A phat hién ra rang c6 mot duong di dai 2 lmps tir C dén G, do dd no s8
cap nhat lai duong di tir no dén G dai 3 hops thong qua C. Va klu A quang cao thong tin nay cho
F, F la1 cap nhat la durmg di dai 4 hops dén G thong qua A.

Klm:ng may la: mot so tinh hudng phat sinh 161 khac lai lam cho mang mat 6n dinh nghiém trong.
Gia sir noi két tir A dén E bi dut Trong nhlmg chu ky cap nhat sau, A thong bao dirong di tir no
dén E dai vo cliing, nhung B va C lai quang cao ducmg di tir ching dén E dai 2 ‘hops. Neu cac ban
cap nhat duoc dinh thoi dé phat cung lic, B sé& sira lai d6 dai dwong di tir né dén E 1a 3 thong qua
C, C sua la1 do da1 dwong di fit no den E la 3 thong qua B. Sau do A lai nghe B va C quang cao do
dai duong di tir chiing den E 1a 3 va gia s A chon B la nut ké tiep de di den E, no sé cap nhat lai
d6 dai doan duong 1a 4. Pen chu ky ke tiep, B nghe C néi do dai tir C den E 1a 3 nén cap nhat lai
do dai duong di tu B dnEla4 thong qua C, C thi lam nguogc lai: sua la1 con duong tur no dénE la
4 thong qua B. Roi lai dén luot A nghe B sua la1 do da1 tw A dén E 1a 5 thong qua B. Sur thé sé& tiép
dién cho dén khi cac @6 dai ting dén mot so co thé coi la vo cing. Nhung tai thoi diém nay, khong
mit nao biét 1a E khong thé dén duoc, va cac bang vach duong trong mang luén khong 6n dinh.
Tinh huong nay dwoc goi la van dé “dém téi vé ciing” (count-to-infinity problem).
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Co vai giai phap gial quyet mot phan van de “dém t6i vé cimg”. Giai phap thu nhat la dung mot
56 kha nho de co1l nhur gan bang vo cung. Vi du nhu chung ra co the quyﬁt dinh 50 llrm1g buoc
nhay (hop) tm da dé di qua mot mang 1a khong qua 16, va do do ta chon 16 1a SO gan bang vO
cung Con s6 nay it ra ciing gu:n han duoc tho glan ma cac nut co thé phai bo ra dé dém toi vo
cung Tuy nhién giai phap nay co thé gip van dé néu mot so6 mit mang duoc chia tach va mang c6
thé can nhiéu hon 16 budc nhay dé duyét hét no.

Mot ky thuat khac dung dé cai thién thoi gian dung dé on dinh hoa mang dwgc goi la k¥ that “chia
mm nhin” (spht horizon). Y twong la: khi mot nut go1 mot bﬂng s:ap nhat vach duong cho cac lang
gieng cua no, no sé khong gm nhiing thong tin vach duong ma no da nhan tir mot nut lang gieng
nguoc lair chinh nat lﬂng giéng do. V1 du nhu néu B ¢6 mét duong di (E, 2, A) tmng bang vach
duong clia nd, B chic han phai biét rang né hoc con duong nay tir A, vi thé moi khi B géi thong
tin cap nhat cho A no sé khong géi con duong (E, 2) trong do. Tuy nhién giai phap nay chi tot khi
no xoay quanh 2 nut ma thoi.

6.3.6 Giai phap chon duong “Trang thai noi két” (Link State)

Vach duong kieu Link-state 1a mot vi du tht hai trong ho giao thic vach duong bén trong mot
mién. Gia thiét dau tién trong Link-state ciing kha gitfmg tlcmg Distance-vector: Moi nut dugc gié
dinh ¢6 kha nang tim ra trang thai cua duong noi né den cac nut 1m1g giéng va chi pl‘.n trén moi
duong noi d6. Nhac lai lan nita: chung ta muon cung cap cho mo1 nut du thong tin dé cho phép no
tim ra dwong di co chi phi thap nhat dén bat ky dich nao. Y tuong nén tang dang sau cac giao thire
l'ClELI Link-state 14 rat don gian: Mot nut déu biét duong di dén céac nut lang gieng ké bén chung va
néu chung ta dam bao 1ang tong cac kién thite nay dugc phan phm cho moi nut thi moi nut s& ¢o
du hiéu biét vé mang dé dung Ien mot ban d6 hoan chinh cua mang. Giai thuat Link-state dwa tren
hai k¥ thuat: sir phan phm mot cach tin cay thong tin vé trang thai cac duong noi két; va su tinh
toan cac duong di tir kien thitc tong hop veé trang thai cac duong noi ket

6.3.6.1 Lam ngap mot cach tin cay (Reliable Flooding)

“Lam ngap” la qua trinh thue hien cam két: “‘tﬂt ca cac nut tham gia vao g‘lﬂ{) thire vach dm:mg déu
nhéan duoc théng tin vé trang thai noi két tir tat ca cac mat khac™. Nhu khai niém “lam ngap
chi, y hmng co s6 ctia Link-state 14 cho mot niat phat thong tin vé trang thai noi két ctia nd voi moi
nut lang gwng 11511 ké, den luot moi nut nhan duoc thong tin trén lai chuyen phat thong tin do ra
cac niit lang giéng ctia nd. Tien trinh nay o tiép dién cho dén khi thong tin dén dwge moi nut
trong mang.
Cu thé hon, moi mit tao ra goi tin cap nhat, con dugce goi la goi tin trang thai noi két (link-state
packet — LSP), chira nhimg thong tin sau:

= ID cua nut da taora LSP

= Mot danh sach cac mit lang giéng ¢ duong noi truc tiep téi mit do, cung véi chi phi cuia

duong noi dén maoi nt.

= Mot so thit tur

= Tho gian song (tume to hvﬂ) cua go1 tin nay
Hai muc dau la can thiét cho viéc tinh toan chon duong; hai muc sau cung duoc su dung de glup
cho qua trinh 1am ngap thét chac. Tinh tin ciy ¢ day doi hai viée dam bao cac mit trong mang ¢é
duoc théng tin c6 phién ban méi nhat, do ¢ nhiéu LSP trai nguoc nhau tir mot mat duoc phat 1én
mang. Pam bao viéc lam ngap co6 the tin cay duge 1a mot viée khd (Vi du, mot phién ban cii cia
giao thuc vach duong link-state frong ARPANET da lam cho mang nay bi té liét vao nam 1981).
Viec lam ngap duoc thire luen nhar sau: Pau tien, viec truyen cac LSP giita cac mit ké nhau duoc
bao dam tinh tin cay bang cach swr dung co ché bao nhan (a-::knc:wledgement} va lam la1 kli b1 101
(retransmission) giong nhu & tang lién két dit liéu. Tuy nhién, can thue hién thém mot so6 bude dé
dam bao viéc phat mot LSP tir mot mit dén tat ca cac mit khac trong mang 1a dang tin cay:.
Gia sur nut X nhan duge mot phién ban LSP co nguon goc tir mit Y nao do. Chu y rang it Y ¢o
thé 1a bat k¥ router nao & trong cung mot mien voi X. X kiem tra xem no da co bat ky phien ban
LSP nao tir Y khong. Néu khong, no sé luu LSP nay. Néu c6, X sé& so sanh hai so thw ti trong hai
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LSP. Neu LSP mdi den co so thit tir 16n hon so thit tie ctia LSP ¢6 san, X cho rang LSP mo1 den la
mo1 hon, va do do X s€ thay LSP cu bang phién ban moi nay. Nguoc lai, vor mot so thir tu nho
hon (hoac bang} LSP méi dén s& b1 cot la cti hon cal dang co san (hoac 1t ra la kh-ang mo1 hon),
va vi thé no s& bi bo qua, khc:mg can phal lam g1 thém. Neu LSP ma dén la cai mai hon, nut X sé
g1 mot phién ban ctiia LSP nay ra tat ca cac mit lang giéng lién ke no  ngoal tru nut lang giéng vira
go1 cho no phién ban LSP mo1 vira de cap. Pén phién cac mit lang giéng cua X lai xoay qua phat
tan LSP mo1 nay sang cac nut lang gieng khac. Viéc “LSP khong dugc gdi nguoc lai nut vira phat
rano” sé gmp dan dén diém du:ng cua qua trinh phat tan LSP nay. Su phat tan day chuyen co diem
dung nay sé dam bao cho viéc dem phién ban LSP moi nhat dén tat ca cac nut trong mang.

Hinh H6.15 thé hién mot LSP duoc ding 1lam ngap mot mang nhé. Hinh (a) thé hién X nhan duoc
mot LSP méi; (b) X day LSP méira A va C; (¢) A va C day LSP qua B: (d) B day LSP qua D va
qua trinh lam ngap két thuc.

l
O——0 ©&—E——0
(a) (b)
X——& ——&
olje
_.. © © =@

c)

(d)

H6.15 Viec lam ngap mang voi cac goi tin LSP

Ciing gié-ng nhu trong giai thuat Distance-Vector, s&€ ¢o hai tinh huong ma mot nit quyét dinh goi
LSP dén cac nut lang giéng: gd1 mot cach dinh ky hoac goi1 do bi kich hoat.

Mot trong nhiing wu tien hang dau ctia co ché lam ngap (flooding) la phai dam bao dem thong tin
mdi nhat dén moi mit trong mang cang nhanh cang tot va cac thong tin cti phal duoc rt ra khong
cho luu thong trén mang nira. Thém nira, ratla ly hrcmg néu ta co the gmm thlELl lwong thong tin
vach duong luu chuyen tren mang — mot kieu ]Jhl ton theo cach nhin cua nhiéu Nguol.

Mot phuong phap can ﬂ]lEt de glam thiéu phi ton danh cho viéc vach duong la tranh goi cac LSP
trir trwong hop hét sirc can thiét. Piéu nay c6 thé thue hién dwoc bang cach st dung cac bo dinh
thoi (tlmer} cO g1a tr1 rat 16n — thiwong 1a kéo dai hang g10 - dung de dinh ky phat cac LSP.

Con de dam bao rang thong tin cfi phai dugc thay the boi thong tin moi, cac LSP s€ mang sO tht
tir. Moi khi mot nut phat LSP moi, no sé tang so6 thir fwlén 1. Khong gmng nhu hau hét cac gmn
thnrc khac, s6 thit tu trong LSP sé khong duge dém xoay vcmg (modulo), vi thé truong chita so nay
phai dulon (vi du nhu 64 bit). Néu mét nut bi chét (down) va sau do dugce kho dﬂng lal, no sé
khoi dong trieong so tht tu lai bsmg 0. Néu mét nut bi chét qua lau, tat ca cac LSP cua nit do sé bi
man ky (timed out); ngoai ra, néu cudi cling nut nay lai nhan duoc LSP cua chinh no vol sO thit tur
16n hon ban goc, mit ¢ the lay so 1on hon lam s6 thur t moi.

Cac LSP ciing mang theo thol glan song ctia no (Time to live - TTL). Picu nay dimg de dam bao
cac LSP cii rut cugce cting b1 xoa khor mang. Mot nut luon luon giam truong TTL cua mot LSP
moi dén no di 1 trude khi chuyén LSP nay ra cac nut lang gleng Khi truvong TTL con 0, nut phat
lai LSP véi TTL = 0, diéu do s& duoc thong dich bai tat ca cac mit trong mang nhw 1a tin hiéu cho
phép xoa LSP do.
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6.3.6.2

Khi mot nut co mot pluen ban LSP tu tat ca cac nut khac tmng mang, no da co the tinh toan ra ban
do hoan chinh cho hinh thai cua mang, va tur ban d6 nay nut ¢o thé quyét dinh con dwong tot nhat
dén tat ca cac nit con lai trong mang. Giai phap chon dudng chinh 1a giai thuat tim dwong di ngan
nhat Dijkstra.

Tinh toan chon duwong trong Link State

6.3.7 Vach duong phan cap (Hierarchical Routing)

Kl mang tang kich thuoc, kich thuoc bﬁng vach duong cua cac router tﬁng theo. Khﬁng chi bo
nhd cua router by tiéu hao qua nhiéu cho wec trit cac bang vach duong, ma CPU con phai ton
nhiéu thoi gian dé quét bo nha va ciing can nhiéu bang thc}ng hon dé truyen nhimg thnng tin chon
duong nay. Roi clng sé dén lic mang may tinh phat trien dén mmrc khong mot router nao co qu
kha nang trit mot dau muc thong tin vé mot router khac, vi the viéc vach duong phai phat trién
theo duwong huong khac: vach duong phan cap.

Khi viec vach dirmlg phan cap duoc ap dung, cac router dugc chia thanh nhimg vung (domain).
Trong moi ving, moi router biét cach vach duong cho cac goi tin di dén duoc moi dich trong no1
vmlg ctia nd, nhung khong biét gl vé cau tric bén trong cta cac vang khac. Khi nhiéu ving dwaoc
noi ket véi nhau, dwong nhién mai vung duac cong nhan tinh doc lap de giai phong cac router
trong cac vung do khoi viéc phai tim hieu hinh trang cua cac vung khac.

Vi nhitng mang that 16n, kién tric phan cap hai mitc ¢ thé s& khong du; ¢ thé can phai nhom
cac vung lai thanh ien vung, nhom cac lien vung thanh khu vuec..

Hinh H6.16 thé hién mot mang duoc vach duong phan cap gnm hal mirc ¢o nam vung. Bang vach
duong day du ctia router A gom ¢o 17 muc tir nhu trong hinh H6.16(b). Klu vach f‘htmlg duoc
thuc hién theo kiéu phan cap, bang vach duong cua A giong nhu bang H6.16(c), co mo1 muc tu
chi dén cac router cuc bd giong nhu trudce, tuy nhién cac muc tir chi dén cac ving khac lai duoc co
dac lai thanh mot router. Do ti 1 cac router trong cac vung ting, vi thé cach lam nay gitip rit ngan
bang vach duong.

Viing 1 Vungz 1A - - 1A - 2
AR /28 28, 18 1B | 1 i8] B8 | 1
. ; I:I ) 1C 1
1,&.‘-5\* # I1 | 1C 12 i 12 = .
1 - 28| 1F ) ;
R B eo| 1B 3 3| 1G e
2C| 1B 3 4| 1C 3
i R, - 2D | 1B 4 & 1C 4
[ 3A W oA WER |ep 3A| 1C 3
. —e ;: __9A ‘. 36| 1C 2
1‘".__1 1B J L'*.iI;LE i 4‘,*“"' ; h EEL;‘"D an ][:; 5
".ﬂ:m 333 Vlfln ; 4 :'l-"ungtﬁ L :
e g ac| 1c |
BA| 1C 4
58| 1C B
5C| 1B L
5D 1C 6
BE| 1C 5
(a) (b) (c)

Bang vach dudng
day di cla nat 1A

Bich L&ira Chi phi

H6.16 Vach dirdmg phan cap

Bang vach dudng
phan cap cla host 1A

Bich Loira Chi phi
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6.3.8 Vach duong trong mang di dong

Ngay nay, hang trieu nguoi dang so hitu may tinh xach tay, va thnng thumlg ho muon doc email
cling nhu truy xuat cac hé thc:rng tap tin cho du ho dang ¢ bat ky noi nao trén thé gioi. Viéc st
dung cac host di dong nay dan dén mot van de phu*-:: tap méi: dé vach dwong cho goi tin dén host
i dong, truoc tien phai tim ra no da. Chu dé veé tich hop cac host di dong la1 thanh mot mang la
twong doi mai, tuy vay trong phan nay chung ta s€ phac thao ra mat so6 van dé phat sinh va chi ra

cac gial phap kha tha.
TE Bao khéng day
<:> Trg Iy déi ndi
Hotne agent
4 »
L1 L]
Host < dong
Mobile host Home LAN
LAN & nha
Trg iy G6i ngoai

Foreign agent "y

Foreian LAN F
LAMN BEn ngodi WAN

MAN
H6.17 M6 hinh mang c6 hé thong khong diy

MO0 hinh mang ma cac nha thiet ké thuong st dung dwoc chi ra trong hinh H6.17. O day chung ta
co mot mang WAN bao gom vai router va host. Mang WAN duogc ding dé noi ket cac mang
LAN, MAN, cac té bao mang klmng day (Wireless cell).

Cac hust khc:ng bao gio di chuyén duoc goi la ¢6 dinh, ching duoc ndi vao mang béi cac duong
cap dnng hodc quang. Nguoc lai, chung ta s& phan bict hai loai host khac: loai di cu (migratory
host) va loa1 lang thang (roaming host). Loai host di cur vé ban chat 1a host ¢o dinh, nhutng chiung
thinh th-:::rang lai chuyen tir cha ban (slte) nay dén dia ban mang kia, va chung chi co the st dung
mang moi khi duoce noi két vat 1y vao day. Loai host lang thang ﬂm:c chat vira chay vira tinh toan,
né muon duy tri cac noi ket mang ngay ca khi dang di chuyén. Chiing ta sé& st dung thuat ngir
“host ci dﬂng dé am chi hai loai di dong vira noi dén, tic la chung da di khor nhung lar muon duy
tr1 lién lac vé nha.
Tat ca cac host duoc gia st déu o vi tri mang nha (home location) va vi tri nay khong bao gio
thay doi. Cac host ciing co dia chi 1au dai tar nha (home address) va dia chi nay co the duoc dung
dé xac dinh vi tri mang nha cta nd, ciing giong nhuw so dién thoai 84-071-831301 chi ra s0 do &
Viét Nam (ma 084), thanh pho Can Tho (ma 071). Muc tiéu cua viéc vach duong trong hé thong
c6 cac host di dong la phai dam bao ¢6 thé goi duoc gai tin den host di dong st dung dia chi tai
nha cua no va lam cho cac goi tin dén duogc host di dong mot cach hiéu qua cho du host nay co ¢
dau di nita.
Trong mo hinh 6 hinh H6.17, WAN duoc chia thanh cac don vi nho, ¢ day chung ta goi la khu
vue (area), thuong 1la LAN hoéc té bao mang khong day. Moi khu vire ¢6 mot hoac nhiéu tro ly
dm ngoai (foreign agent - FA) — do la nhting tlen trinh lam nhiem vu theo déi cac host khach dang
vieng tham khu vue cua minh. Them vao do, 11101 khu vue con co mot tro ly d6i noi (home agent -
HA), lam nhiem vu theo dé1 nhitng host co nha nam trong khu vue nhung hien dang vieng tham
khu vue khac.

Khi mét host di vao mot khu vire méi (cé thé 1a host nay muon tiurmlg tru trong mang LAN maoi1
hodc chi di ngang cell nay théi), nd phai dang ky véi tro 1y doi ngoai ¢ d6. Thi tuc ding ky dién
ra nhu sau:
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1. Theo chuky, moéi trg Iy doi ngoai s& phat ra nhimg thong diep thong bao sy luén dién cua no
cung vo1 dia chi. Mot host mo1 tor sé cho lang nghe thc:n.g bao nay Neéu host cam thay no da
cho lau nhmlg khong nhan duoc thong bao, host ¢o the tu phat cau hoi: Co bat k¥ tro 1y doi
ngoai nao ¢ day khong?

2. Host di dong déng ky voi tro 1y d6i ngoai, cung cap thong tin vé dia chi ¢ nha, dia chi MAC va
mot s0 thong tin ve an ninh khac.

3. Troly doi ngoai lién hé voi trg ly doi noi 6 nha cua host d6 va not: Mot host cua ong dang 6
day. Thﬂng diep ma tro ly doi IlgDﬂl goi cho tro ly d6i noi bén kia chira dia chi mang cua tro ly
do1 ngoai do. Thong digp nay con chua thong tin an ninh dung dé thuyét phuc tro ly d6i noi
bén kia rang host di dong cua no thue su dang ¢ do.

4. Troly d6i noi bén kia kiém tra thong tin an ninh, trong d6 ¢é mot tem thoi gian, dé chimg t6
duwoc rang tem nay vira dugce tao ra trong vong vai giay. Va néu két qua kiem tra la tot dep, no
s& bao tro ly doi ngoai bén kia tien hanh lam viée.

5. Khtrgly doi ng-:-ai nhan dugc su chﬁp thuan cua tro ly d6i noi bén kia, no tao ra mét dau muc
trong cac bang quan ly va thong bao cho host di dong 1ang Ban da dang ky thanh cong.

Ly m::mg nhat la khi mot host di dong ro1 khor mot cell, no phm thong bao vai tro ly doi ngoai &

do de xoa dang ky. Nhu:ng da phan nguoi st dung thuong tat may ngay klu su dung xong.

Khi mot géi tin dwoe goi dén mot host di dong, dau tién géi tin d6 dwoc gdi den mang LAN nha

cua host do (bm:fﬂ 1 trong hinh H6.18.

”7’,45

1. Géi tin dube gdi dén dia chi p
& nha cla host di déng /ﬂ,-ﬂ o {

chuyén thang dén tro Iy d8i ngoai 3. B&n gdi duoe cung cép
dia chl cla tra Iy A8l nooai

3
I
KL/(/F 4 Cac gbi tin sau nay duoc N "“j

- ey
‘J%‘—Hd = — S
—— 2. G t|r| dude chuyén hutng dén trg Iy adi /"
\\\ ngoai cta mang khach f

‘——__'__ _J"‘\
1\ . c{”""v‘\ 'h
f\“\k ;.Jf 4 \

1"‘—1\_?

H6.18 Vach dwong trong mang di dong

Bén g1, vi du dang 0 TlEll Giang, goi goi tin dén mang nha cua host di dong ¢ Can Tho. Gia sit
host di dong dang ¢ Pong Thap. Tro Iy d6i ndi & Can Tho tim ra dwoc dia chi tam thoi ctia host di
dong, dong gbi gdi tin d6 va chuyén cho tro ly déi ngoai ciia mang & Pong Théap (budce 2). Pén
phién tro 1y doi ngoai & Pong Thap mo go1 go1 tin do va phat cho host di dong thong tin dudi
dang khung thong tin 0 muc hien két dit liéu.

Sau do tro ly d6i ngoai o E'Dng Thap s€ bao ben go1 o Tién Glang hay dn:mg gm va go1 go1 tin true
tlE[J dén Dong Thap (buac 3). Tir d6 trd ve sau, nhung g01 tin ma bén go1 muon gai cho host di
dong duoc ga truc tiep dén tro 1y doi ngoai tai Pong Thap, roi duoce tro 1y doi ngoai phat true tiép
dén host (budc 4).
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6.4 Cac giai thuat chong tiac nghén

Khi co qua nhiéu géi tin hién dién trong mot mang con (hoac mot phan ctia n6), hiéu nang hoat
dong cta hé thong bi giam. Tinh trang nay duoc goi 1a “tac nghén”

Hoan hao

Dung Iuong t6i da /

e . - B I e . G S e S e e e -

cua mang con

Mong mudn

Tac nghén

rg

Cac goi tin dugc phan phdi

Cac goi tin gdi tai
H6.19 M6 ta tic nghén

Hinh H6.19 mo ta lai luén tuong tac nghén. Khi so lwong gdi tin chay trong mang con nam duot
ngm:fng cho phep, chung deu duoge ph.i-m phoi dén dich (ngoai trir nhitng goi tin b 161), va so lwong
go1 tin dugce phan ]Jth ti le thuan vor so lugng gor tin dugc phat ra Iuc dau. Tuy nhien, khi mat do
giao thong tang qua cao, cac router khong con dap ung kip nita va chung dan dan danh mat mot s6
go1 tin. B1éu nay c¢o xu huwong lam cho van dé tac nghén nghiém trong thém. Kli ma giao thong
cure cao, hiéu nang hé thong sup do6 hoan toan va hau nhu khong géi tin nao duoe phan phat dén
dich.

Co vail }reu t0 gop phan gay ra tac nghén. Neu dot nhien nhiéu luong mang cac gdi tin den mot nut
tai nhiéu ngd vao, va tat ca cac goi tin nay déu can mot ngo ra, thi mot hang doi sé xuat hién. Néu
khﬂng du bo nho de luu cac gor tin tren hang do1 nay, mot so go1 tin sé b1 mat Tang them bo nho
chi giup l{hcmg mat go1 tin trong hang do1, nhung Nagle (1987) da chi ra Iang neu mot router co
b6 nhd vo han, su tic nghén lai cang toi t& hon! Ly do la ki ma go1 tin dén duoc dau cua hang doi
thi nd d& bi man ky (timed out), va do do s& ¢6 nhiéu phién ban trung vo1 gol tin do dugce bén got
g0i den router, lam tang thém tai cua mo1 huong di dén dich cua géi tin.

Cac bo xit Iy cham ciing c6 thé gay ra tac nghén. Neu CPU ctia router xit ly cac g{}i tin trung
chuyén qua né cham, hang doi ciing s& phat sinh, cho di dung lwong cac duwong noi vao va ra déu
vuot yéu cau.

Tom lai, duong truyen bang thong thép co thé gay ra t:.-':'u:: nghén. Nang cap duong 1:1113?@11 nhung
nang lue xur ly cua bo xur ly tai router yeu cling gay ra tac nghen Thanh thw, nang cap mot phan
ma khong phai la toan bo he thong chi day su tac nghén tir no1 nay den noi khac ma théi. Van de
phat sinh tu sy bat can doi giita cac bo phan ctia hé thong, va né chi qua di khi ma cac bo phan nay
dwoc gift can bang véi nhau.

6.4.1 Cac nguyén tac chung dé diéu khién tic nghén

Nhiéu bai toan trong cac hé t]mng phl.rc tap, vi du nhu trong mang may tinh, c6 the dwoc xem xét
theo quan diém cua 1y thuyét diéu khién (control theory). Cach tiep can nay dan dén viéc chia cac
giai phap thanh hai loa1: vong dong va vong mo (closed loop and open loop). Cac giai phap dang
vnng dong co gang giai quyet van dé tac nghén bang cach dua ra thiét ké tot cho mang, thuc chat
la dé dam bao tat nghén sé khong xay ra. Mot klu mang duge khor dong va chay, sé khong co viec
sira chita giira ky.
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Cac cong cu thyre hieén vige dieu khlen kiéu vong ma bao gom viéc quyet dinh khi nao nen chap
nhan luﬂng g1ao thcmg moti, quyat dinh kln nao thi bo qua cac goi1 tin va bo qua go1 nao. Tat ca cac
cong cu trén déu c6 dic dlElT] chung la chung dua ra cac quyet dinh ma khong quan tam dén trang
thai lnén hanh cua mang.
Nguoc lai, cac giai phap kiéu vong déng dwa trén quan niém vé chu trinh phan hoi thong tin. Cach
tiep can nay bao gom 3 phﬁn

1. Giam sat hé thong de phat hién noi nao va khi nao xay ra tac nghén.

2. Chuyan thong tin dén Iﬂumg no1 can co nhimg hanh dnng ung pho.

3. bieu chinh la1 hoat dmlg cua he tlmng de khac phuc su co.
Nhiéu kiéu do luong co the duoe st dung dé giam sat mot mang con dé phat hién ra tac nghén ¢
do. Cac kieu do lwong thuong ding nhat la ti 1& cac goi tin bi bd qua do thiéu khong gian trit dem,
chiéu dai tmng binh ctia cac hang doi, s0 luong cac gm tin b1 méan ky va duoc tai tmyen, thot gian
fri ho@n goi tin trung binh. Trong moi tinh huong, cac so do tang dong nghia voi viéc tang tac
nghén.
Buoc thu hai hcrng chu trinh phan héi 1a chuyén thong tin veé tac nghen tu diém dwoc phat hién b
tac nghén dén diém co trach nhiém xar ly tinh hucmg do. Cach dée nhat la dé cho router phat hién ra
tac nghen phat thong bao dén mit nguon vira gdi thong tin dén lam tac hé thong. Di nhién, thong
bao nay lam cho tac nghén tang thém tam thoi.
Mot cach thong bao tac nghén khac la: Ngwoi ta danh riéng mot bit hoac mot tredng trong go1 tin
de trong treong hop co tac nghén, router co the bat bit hoéac triwong nay lén va go1 no dén moi ngd
ra nham thnng bao cho cac lang gieng cua no biét.
Hodc cfing ¢6 thé dung cach phan hoi sau: ChD cac host hoac router thufmlg Xuyen goi cac gm tin
tham do ra ngoai dé héi thang vé tinh hinh tac nghén. Thong tin nay co the duoc sur dung de
chuyén hudéng vach dlrmig vong qua khu vure bi tac nghén. Vi du ﬂmfc té: Mot so dai phat thanh
thuong phai mot so may bay truc thang bay vong quanh thanh pho dé bao cao lai nhimg truc
duong bi tic, tir do thong bao dén thinh gia gitip ho chuyén hudng la1 xe tranh nhmlg diém nong.
Su luen dien cua tac nghén dnng nghia vo1 viec: tal nguyen cua he tlmng khong du dé tai ganh
nang thong tin tmyen qua. Vi the ta ngh1 ra hai gia1 phap: tang tai 1‘1guyen hoac giam tai. Vi du,
mot mang con co thé bat dau sir dung cac duong dien thoai quay s6 de tam thoi tang bang thong
gifta mot sn diém nao d6. Trong cac hé thong vé tinh, viéc ting cong suat truyén dong nghia voi
viéc cung cap bang ttmng 1on hon. Clua tach luu lwong thong tin cho chung chay trén nhiéu duong
di khac nhau ciing co the giup tang bang thmlg Cuo1 cung, cac router du phong (thurong de du
phong tinh huong cac router chinh bi su ¢o) co the dwgc mang ra chay truc tuyén de tang dung
luong tru}'en tar cua he ﬂmng khi tac nghén nghiém trong Xay ra.
Tuy nhien, do1 klu ta klmng thé tang tal nguyen cua he thong 1én nita, hodc tai nguyén d tang toi
da. Cach thuce duy nhat dé ch{mg lau tac nghén la gmm tal. Co nhleu cach gm:m tai, vi du; fir choi
phuc vu mot s0 nguoi dung, giam {:ap dich vu doi vai vai hodc tat ca nguoi dung, va bude nguoi
ding cung cap lich trinh phat ra yéu cau cta ho.

6.4.2 Cac bién phap phong ngira tic nghén

Tal tang mang, viec chon su dung mach ao hay datagram s€ tac dong dén tac nghén do nhiéu giai
thuat diéu khién tac nghén chi chay trén mach ao. Giai phap lap llang do1 cho cac go1 tin va phuc
vu chiing” lién quan dén viéc mot router ¢é mot hang doi cho méi ngd vao, mot hang doi cho moi
ngd ra hay ca hai. N6 cfing lién quan den trinh tir xit 1y cac géi tin trong hang do1 ( round-robin
hay dua tren su wu tien). Chinh sach huy bo g-::u tin s€ chi ra go1 tin nao can b1 huy bo Klu khﬂng
con khong gian chira. Mot chinh sach tot co thé gitip lam glam tac nghén, nguoc lai co thé lam tac
nghén tram trong thém.

Mot giai thuat vach duong tot co thé ginp tranh duoc tac nghén béng céach trai déu giao thong trén
tat ca duong nf}i trong Khi mot giai thuat toi chi don gian go1 qua nhiéu thong tin 1én mot duong
tal da qua tai 1oi. Cum cung, viéc quan ly thoi gian song cua goi tin sé phal dua ra quyet dinh la
mot gai tin co thé song bao lau trong hang doi trude khi bi hity bo. Thoi gian song qua dai sé lam
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fri tré cong viéce rat lau. Nhung néu thoi gian scmg qua n.g-an cac goi tin thinh thoang s€ b1 man ky
(timed-out) trude khi ching dén duoc dich, vi the dan den viéc tai tmyen

6.4.3 Piéu khién tic nghén trong cac mang con dang mach ao

Mot giai phap don gian la dieu khién cap phep (admussion control). Y tuwong nhu sau: mot khu ¢o
canh bao vé tar:: nghén, hé thong sé k]mng tluet lap thém mach 4o nao nita dén khi su ¢o qua di. Vi
the, trong luc tac nghén xay ra, nlumg cO gang thlet lap mach 4o deu that bai. Ly do: cho phép
nhiéu ngu'cr_l vao day s& lam cho van dé trd nén tram trong hon.

Cach tlEp can khac la cho phép tao ra cac mach ao moi nhung can trong vach duong cho cac mach
ao mo1 nay di vong qua khu vure bi van dé tic nghén. Vi du, xem xét mang con nhwr trong hinh
H6.20, trong d6 hai router bi tac nghén.

A \T‘tc nghén A, ®

(2) (b)

H6.20 (a) Mot mang con bi tic nghén.
(b) Mang con dwoc vE lai sau khi loai trir cac diém gdy tic nghén.

Gia stt mot host duoc ndi véi router A muon thiét lap noi két toi mot host cua router B. Thuong
thi n6i két nay s& chay qua mot trong hai mit bi tac nghén. Pé tranh chuyén nay, chiing ta v& lai
mang con nhu trong hinh (b), bé qua cac router b tﬁc nghén cling véi cac dudng noi cla ching.
Puong cham chi ra mot duong di cé thé tranh dwgc tac nghén.

Mot chien lugc khac lién quan den mach 3 ao la: host va mang con thoa thuan voi nhau veé viéc thiet
lap mach ao. Thoa thuan nay thwong bao gom dung luong va duong di cta thong tin, chat lwong
dich vu duoc yéu cau va cac thong so khac. De dam bao thuc hién dwgc thoa thuan, mang con s€
danh riéng tai nguyén trén sudt con duong mach ao di qua. Cac tai nguyén nay bao gom khong
gian bang vach duong va buffer trén cac router, cung vol bing thong trén cac fIl,mng nol. Tmng
tinh huong nay, tac nghén hau nhwr khong xay ra trén mot mach ao mai béi vi tat ca tai nguyén can
thiet dd dwoe dam bao san dung

Kiéu danh riéng tai nguyén nay co thé dugc thyre hien toan thor gian nhar la mot phwong thire hoat
dnn_g chuam hoac chi dugc thue hien khu tac nghén xay ra. Néu duoc thue huén toan thon glan s€
co han ché 1a lang phi tai nguyeén. Néu dlrcmg truyén 6 Mbps duoc tan hién cho 6 mach a0, moi
mach &o tiéu ton 1 Mbps, thi duong tru}'en nay luén duwoc danh dau la day, cho du hiém c6 khi nao
6 mach &o con ctia no truyen hét cong suat tai cting thoi diém.

6.4.4 Diéu khién tic nghén trong mang con dang Datagram

Tr Ong mang dang Datagram, moi router co thé de dang klem soat lneu nang cua cac ducmg ra va
cac tai nguyen khac. Vi du, no co the gan cho moi dm:mg ndi mot bién thuc u, voi glﬁ tr1 t 0.0
dén 1 D dung phan anh hiéu nang gan day cua duong noi do. Pé duy tri d6 chinh xac tot cho u,
mot mau hiéu ning tire thoi £ clia duong noi s& duoc lay thuong xuyén, va u s& dwoc cap nhat nhu
sau

Upei =N+t (1-a)f
trong dé hang s0 a quyét dinh router quén di lich sit gan day nhanh nhw thé nao.
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Khi 2 vuot qua nguong, duong ra ro1 vao trang thai “canh bao™. Mr.u go1 tin moi tan sé dugce giit
lai va cho kiem tra xem duong ra co 6 trang thai canh bao khong. Néu c6, mét s6 hanh dong sé
duoc thue hien, va chiung ta s€ thao luan ngay sau day.

6.4.4.1 Cac goi tin chan (Choke Packets)

Khi mét go1 tin den router va ngd ra cua no dang o trong trang thai bao dong, router s€ go1 mot goi
tin chan ngugc ve mit 11g110n da gm g6i tin d6. Goi tin gip tac nghén nhu da noi s& duoc danh dau
de no khung lam phat sinh cac goi tin chan khac nita. Khi goi tin chén den dwoc nut n,gn{:-n nut
nguon sé€ giam luu lwong thong tin dén diém bi nghén di X phan tram. Do ¢6 thé con vai goi tin

dang tren duong di dén dich bi nghén, sau nay nut ngucnn nen bo qua cac go1r tin chan phat ra hep

ti dich do.

Sau giai doan trén, nut nguon bo them mot khoang thoi gian de lang nghe thém cac goi tin chan
khac. Néu chiing con téi, duwong noi van bi nghén, nut nguon tiep tuc giam dung luong tmyen
Néu khong con goi tin chan nao chay nguoc vé nut nguon trong thoi gian lang nghe, no co the
tung buoc tang luu luong 1111yen len.

6.4.4.2 Goicac goi chan tirng buwdoc mot ( Hop-by-Hop Choke Packets)
O toc d9 cao hodc qua khoang cach xa, vigc goi gor tin chan nguoc vé mit nguon la khong hiéu
qua, bol vi phan ung cua nut nguon s€ cham.

Mot cach tiép can khac la lam cho go1 tin chéan co tac dung tal moi nut trung gian ma no di qua.
Hay xem hinh vi du 5.18(b).

N/ NN i
\ / \/

\ Chok
= Giam tai

N\
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Dung lu'gng giéln\ :: ::: /
——
le Ingng van toi
\ : : / Luu lnomg da

H6.21 (a) Mot g6i tin chan chi tac dong lén nut nguﬁn.
(b) Mot goi tin chan tac dong lén moi nut ma no di qua

(b)

O trong hinh 5.18(b), ngay khi géi tin chin vira den F, F lien giam luu luong truyen dén D. Tuong
fur, khi go1 tin chan den E, E s€ giam luu luong truyen dén F. Cuoi cuing goi tin chin dén A va lvu
lugng duge giam sucrt hlyan duong tu A dén D.

Hieu qua ctia so d6 chan tu:ng buoc mot la co thé giai phong diém bi nghén nhanh chnng Tuy
nhién cai gia phai tra la no tiéu ton bang thong hréng 1én cho gdi tin chan. Nhung cai 1or cuol
cuing 1a & cho, giai phap nay bop chét tac nghén ngay trong trimg nwdc.

6.5 Lién mang

E‘len thoi diem 1133;, chiing ta déu ngam dinh rang chung ta dang lam viec tren mot mang don dong
nhat voi moi may tinh chay cung mnt g1ao thirc trong cung mot tang Khnng may la sur ngam hiéu
nay hoi qua lac quan. D3 va dang ton tai nhiéu loai mang khac nhau bao gom LAN, WAN, MAN.
Nhiéu giao thitc khac nhau dang dm::r: su dung rong rii trén nhiéu tang mang khac nhau. Trong
phan nay, chiing ta s& c6 cai nhin can trong hon vé cac van dé phat sinh khi hai hodc nhiéu mang
duoc noi ket vai nhau thanh mat lién mang (internet).

Cac mang may tinh da da dang va sé van da dang, va co nhiéu ly do ly g1a1 cho nhan dinh nay.
Trudce tién, co s& dé cai dit cac mang la khac nhau. Gan nhur tat ca céac may PC deu cai dat
TCP/IP. Nhiéu cong ty 16n st dung may maimnframe cua IBM sit dung mang SNA. Mot so luong
lon cac cong ty dien thoai dang dieu hanh cac mang ATM. Mot s6 mang LAN dung cho cac may
tinh PC van cun st dung Novell IPX hoac AppleTalk. Cuoi cung, mang khong day la mot linh vuc
dang phat 111en rong voi nhiéu giao thic hoat dong trong do. Clueu huong su dung mang phue tap
nay sé con tlep dién 1]]}1&11 ném nita voi nhiéu ly do ve tinh ké thira, k¥ thuat moi, va thuce te la
khﬂng phai nha san xuat nao cting thich thu voi viee giup cho khach hang cua ho dé dang chuyen
@61 sang hé thong cia nha san xuat khac.

Thu hai, do may tinh va thiét bi mang ngay cang re, cho nen cap co tham quyén qu}ret dinh mua
sam mang may tinh ngay cang xuong thap trong co cau cac cong ty, to chure. Nhiéu cc:rng ty dua ra
chinh sach: duw tru mua sam trén 1 trigu USD do cap quan ly cao nhat quyét dinh, mua sam trén
100.000 USD do cap trung quyat dinh, duo1 100.000 USD tha cap truong bo phan co toan quyen
quyet dinh. Vi the, vi du, bo phan ki thuat thi ¢6 thé cai dat cac may tram Unix chay TCP/IP, con
bo phan nep thi co quyen cai cac may Mac vdi giao thitc AppleTalk.

Th ba, cac mang Khac khau st dung cac cong nghe hoan toan khac nhau. Vi the s& khong may
ngac nhién néu thay mot san pham phan cimg mai thi ciing xuat hién phan mém mai di kem. Vi
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dy, mot gia dinh trung binh hién nay trang b1 mang giong nhir mot van phong trung binh ngay
Xua: da}r cac may tinh ldmng the noi chuyen vol nhau Nhung 0 tm:mg la1 klu}ng xa, day sé la noi
cO day da dién thoal, TV, may tinh va cac dung cu khac, tat ca duoc noi két voi nhau va co thé
duoc dieu khién tir xa. K¥ thuat moi nay chéac chan s& sinh ra mot kiéu mang méi vdi cac giao
thire moi.

“~Mainframe

Mang SNA @

Router Switch

gy % May tinh

7 ring
Két noi ra - J _T’ Notebaok

Internet Ethernet 802.11

H6.22 Mot lien mang

Pé lay vi du vé cach thitc cac mang kha-:: nhau duoc noi két véi nhau nhu the nao, hdy xem xeét
hinh H6.22. O day, ta c6 mot mang t6 hop voi nhiéu dia ban khac nhau, dugc két dinh vo1 nhau
boi mot mang WAN/ATM. Tai mot dia ban, mot back-bone FDDI duoc ding de noi két mot
mang Ethernet, mot mang khong day 802.11 va mot trung tam dit ligu dung mang SNA.

Muc tiéu ctia noi két lién mang 1a cho phep nguoi dung trén mot mang con c6 thé lién lac duoge
Vo1 nguo1 dung trén cac mang con khac. Pé lam duoc viéc nay, ta phai dam bao g1 cho dugc go
tin fr mang con na}f dén bat ky mang con khac. Do cac mang con khac nhau ve nhieu linh vue,
cho nén khong dé de h'uyen mot go1 tin tw no1 nay dén noi kia.

6.5.1 Cac mang con duoc noi két voi nhau ra sao?

Cac mang co thé duoc noi lién thong bang nhidu kiéu thiét bi khac nhau:

» Otang vat ly: Cac mang co the dlrcm noi ket bang céac repeater hoac hub, nhitng thiét bi chi
don thuan lam nhiém vu di clmyen cac bit tir mang nay sang mang kia.

» O tang LKDL: Nguoi ta diing cac cau noi ﬂ)ildgesj hodc switches. Ching ¢6 thé nhan cac
khung, phan tich dia chi MAC va cudi cting chuyeén khung sang mang khac tmng khi song
song do, chung vira lam nhiém vu giam sat qua trinh chuyen do1 giao thire, vi du nhu tr
Ethernet sang FDDI hoac 802.11.

» ( tang mang: Nguoi ta dung cac router dé noi két cac mang voi nhau. Néeu hai mang co tang
mang khac nhau, router co the chuyen doi khuon dang géi tin, quan 1y nhiéu giao thitc khac
nhau trén cac mang khac nhau.

» O tang van chuyen Ngucn ta dung cac gateway van chuyen thiét bi ¢6 thé lam giao dien giira
hai dau noi két mic van chuyén. Vi du gateway cé thé lam giao dién trao ddi giita hai noi két
TCP va NSA.

» (tang tmg dung: Cac gateway ung dung s€ lam nhigm vu chuyen doi ngit canh cua céac thmlg
diép. Vi du nhuw gateway giita hé thong email Internet va X.400 s& lam nhiém vu chuyén doi
nhiéu truong trong header ctia email.

Trong chuong nay, chung ta chi quan tam dén viée noi két lién mang o tﬁng mang dung cac router.

Phuong thirc hoat dong cua router duoc chi ra trong hinh HS5.23.
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Router Chu thich
— — o Header
F | D
= _I — Packet
i | . | | Traller
LAN 1 LAN 2

H6.23. Hai mang Ethernet diroc nai két bing cic routers

O déy, hai router dwoc noi voi nhau bang dudng noi diem-diem, ¢6 the la duong leased-line dai
hang tram km. May S muon go1 cho may D mot gor tin, do do no dong goi go1 tin nay thanh mot
khmlg va goi len du'ang truyen. Khung dén duoc router cia LANI, router nay lién boc vo khl.mg,
lay goi tin ra. Goi tin nay sé duoc phan tich dé tim ra dia chi mang (IP) cua may dich, dia chi nay
s€ dugc tham khao trong bang vach duong cua router LAN1. Dua trén dia chi nay. router LANI
quyét dinh chuyén goi sang router LAN?2 bang cach déng thanh khung géi cho router LAN2.

6.5.2 Noi ket cac mang con dang mach ao

C06 hai kieu lién mang: dang mach ao va datagram. Trong qua ki, hau hét cac mang cong cong la
hudng noi két (cac mang Frame Relay, SNA, ATM ciing vay). Roi vdi su chap nhan rong réi cia
cong chung doi voi mang Internet, mang dang datagram 1én ngoi. Tu}f nhién sé€ la khong chinh xac
Khi no1 mang datagram la mai méai. Vo1 su phat trien quan trong ctia cac mang da phuong tien, co
ve nhu lién lac hucmg noi ket dang trd lai & dang :na}r' hay dang khac, do dé dam bao chat luong
dich vu hon. Vi thé ciing nén danh mét chat thoi gian dé néi ve mang dang mach ao.

Trong lién mang dang mach ao nh trong hinh H6.24, mot 1101 két to1 mot host & mang xa dugc
thure hién gmng nhu truyén thmlg Mang con thay rang dich dén & xa va nd s& phac thao mot mach
40 dén router gan mang dich nhat. Roi né tao mot mach ao tir router day dén mot gateway cia no
(thuc chat la router da giao thure). Gateway nay ghi lai thong tin vé mach ao nay trong bang vach
duong va tJ;Ep tuc xay dung mot mach ao khac tir no den mang con ke tiép. Qua trinh nay cu tiep

dién cho dén khi mach ao dén duoc host dich.
SNA

Router da giao thuc

Router

= Host

H6.24 Lien mang dang mach ao

Moéi khi ¢6 mot go1 tin trung chuyen qua, mot gateway luu goi tin nay lai, chuyen doi khuon dang
gdi tin nay va so hiéu mach ao khi can thiét, 161 chuyén né qua gateway tiép theo trén con dwong
ma mach ao chi ra.

Pic diem quan trong cua cach lam nay la: mot day cac mach ao duogc thiét lap tu host IIgIlDIL qua
mét hodc nhiéu gateway 1o1 mal dén dich. Moi gateway duy tr1 cac bang luu lai nhitng mach ao
nao d qua no, chung sé dwoc vach duong ra dau va so mach ao moi la gi.
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6.5.3 Noi két cac mang con dang datagram
Mo hinh lién mang dang datagram dugc chi ra trong hinh H6.25.

Cac gdi tin di riéng lé va theo
nhiéu duong khac nhau

A= -

! 0 2

~¥ Router da Hast
= giao thuic

Hinh 6.25 Lién mang dang datagram

Trong mo hinh nay, dich vu duy nhat ma tang mang cung cap cho tang van chuyén la kha nang
da},f goi1 tin vao mang con va hy vong no dén dich. M6 hinh nay khong do1 ho1 mo1 gor tin phai di
dén dich trén cliing mot con duong. Trong hinh trén, cac gm tin di tir host 1 dén host 2 theo nhiéu
duong khac nhau. Quyét dinh vach duwong duwoc dwa ra riéng 1é cho timg gdi tin, tiry thude vao luu
luong thong tin tai thoi diém goi tin dwoc gdi. Chién lwoc nay cho phép lwa chon nhigu duong di
cho cac goi tin va nhur vay sé gmp dat duge nhiéu bang thong hon dang mach ao. Mt trai ctia no
la: khong co su dam bao goi tin co thé dén dich duoc.

Mo hinh nhw trong hinh H6.25 that ra khong don gian nhu ta thay Thit nhat, néu méi mang con
cO mot tang mang rieng thi mot goi tin tir mot mang khong thé trung ﬂhuyen qua mang khac duoc.
Nguoi ta ¢6 thé nghi 1a s& ¢d cac router da giao thire lam nhiém vu chuyen doi khuén dang goi tin
tu dang nay sang dang kia. Nhung trir kin dang thirc cua hai go1 tin co moi lien he gan vo1 nhau va
co cung trirong thong tin, khﬂng thi viéc chuyen doi khuon dang thuong ket thuc that bai. Voi ly
do nay, giai phap chuyen doi khuon dang thuwong it khu duoce chon.

Thar hai, nghiem trong hon, la van dé Ve co ché dinh dia chi. Thu tuong twong mot truong hop
don glau mot host trén Internet dang co go1 mot goi tin [P dén mot host trong mot mang SNA
lang gieng. Pia chi IP va SNA la khac nhau. Nguoi ta s& can mot co ché anh xa dia chi giira IP va
SNA theo hai chiéu. Thém nita, quan niém nhu the nao la dia chi trong hai mang trén 1a hoan toan
khac nhau. Trong IP, mot host (thue ra Ia mot card mang) ¢6 mot dia chi. Trong SNA, cac thue the
khac host (vi du thiét bi phan mmg} ciing ¢6 thé co dia chi. Trong 111rcrng hop tot nhat, nglrm ta co
thé duy tri mot co sd dit liéu dé anh xa moi thit nay sang mo1 thw kia va nguoc lai, va co so dit ligu
nay co thé mé rong dwge, nhung no lai thuong 1a ngon ng'unn cua lam Iac 10L.

Mot gia1 phap khac la xay dung go1 tin internet ¢o hiéu luc toan c:au, va tat ca cac router déu co thé
l*ueu dugc no. Goi tin IP chinh la san pham cua y tu:mlg nay. Tuy rang viec kéu go1 mo1 nguoi
chap nhan mot khuon dang duy nhat la kho do nhleu cong ty co tham vong :r;ay dung khuon dang
doc quyen ctia minh, goi tin IP tiy né van phat trien rong 1ai va dugc coi 1a chuan toan cau.
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6.5.4 Vach duong trong lién mang

Vach duong trong lien mang ciing twong tuir nhu trong mang con don, nhung thém vao mot chut
phure tap. Xet mot lien mang duge cho trong hinh 5.23

A B
Router
(Da giao thirc) C 0
E F
(a) (b)

H6.26. (a) Mot lién mang. (b) Po thi bieu dién lién mang

Co sau mang con dugc noi ket véi nhau béi sau router. Tao ra mo hinh do thi trong tinh huong nay
la phnte tap do moi router deu coO the truy cap tric tiep (goi gai tin) den router khac. Vi dy, B trong
hinh 6.2H6(a) co thé néi két truc tiEp to1 A qua mang 2, C qua mang 2, va D qua mang 3. Piéu do
dan dén d6 thi nhu trong lhinh H6.26(b).

Mot khi d@o thi da duoc dung 1én, cac giai thuat vach duong da biét, nhu Distance-Vector hodc
Link-State, ¢6 thé duoc ap dung bdi cac router da giao thire. Nhw vay s& dan dén giai thuat vach
dwong hai mire: trong nd1 bo mot mang con — vach duong no1 hat (interior gateway protocol) va
giira cac mang con vol nhau — vach dm:mg lién mang (exterior gateway protocol). Thue te, do cac
mang con la ddc 1ap voi nhau, chiing co the sit dung cac giai thuat khac nhau. Méi mang con dugc
go1 la mot he thong tw trn1 (Autonomous System — AS).

Mot g6t tin lién mang khoi dau bang dia chi LAN cuc bo cua no, dwogc phat to1 router da giao thire
noi bo, tai do, ma lenh 6 1op mang s& quyét dinh chuyén géi tin dé qua router nao ké nep Néu
router do ¢o thé doi thoai duoc bang giao thirc clia mang ndi bo, thi gdi tin sé& duoc r.:hu}fen trre
hep Nguoc lai, gai tin s€ dugce dong khung bang giao thirc ctia router do trude khi chuyen tiep.
Tién trinh nay cit tlep dién cho dén khi g0l tin den duoc dich.

Mot trong nhing diem khac nhau giita vach duong lién mang va vach duong noi hat la vach
duong lién mang do1 hoi viec di qua nhiéu lanh dia qué”:-c té. Nhieu luat khac nhau duoc dit ra.
Chéng han luat ciia Canada noi rang: dit liéu tir Canada géi dén mot noi cia Canada thi khong
duogce qua canh ra bén ngﬂm Nghia 14 Ivu thong tir Windsor, Ontario dén Vancouver khong dwoc
qua canh sang Detroit cia M¥, trong khi con duong ngang qua Detroit 1a con duong ngan nhat va
ré nhat.

Piem khac nhau nita giita vach duong nad1 hat va lién mang la chi phi. Trong cung mot mang, mot
giai thuat tinh cude phi duy nhat duoc ap dung. Tuy nhién, nhiéu mang khac nhau s& ¢6 co ché
quan ly curae phi khac nhau.

6.5.5 Phan manh va tai hop

MGi mang s€ qui dinh kich c& toi da cuia cac datagram chay trong no. Su gi6i han nay xuat phat tir
nhieu ly do:

= Phan cung: vi du nhu kic]jl co gic'ri han cua khung Ethemnet.

= He dieu hanh: vi du nhu tat ca cac buffer deu co kich thuoc 512 bytes.

»  Giao thue: s0 llID‘I'lg cac bits tmng t11rm1g chi chleu da1 cua go1 tin.

= Tuong thich vor mét chuan quoc gia hay quoc te nao do.

= Mong muon giam thiéu tac d-:mg cua vigc truyen lai do 101 gay 1a.

= Mong muon ngan chan mot go1 tin chiém duong truyen qua lau.
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Va két qua la cac nhan vién thiet ké mang khong duoc tir do chon kich thwdc géi tin toi da nhw v
thich ctia ho. Kich thudc dit lidu t6i da cua goi tin thay doi tir 45 bytes (ATM cell) den 65515 (goi
tin IP).

Van dé xuat hién 16 1al1g khi mot gor tin lon mucm d1 ngang mot mang con co kich thwoe go1 tin

t6i da qua nho. Mot giai phap la lam cho van dé nay khong xay ra. Néi cach khac, lién mang nén
stt dung mot gia1 thuat vach duong ¢o the tranh duwoc viéc gdi gdi tin qua cac mang khong co kha
nang tiep nhan. Tuy nhién giai phap nay thwe ra khong giai quyét dugc van dé. Néu mang dich
khong du kha nang tlﬂp nhan go1 tin thi sao?

Grai phap duy nhat la cho phep cac gateway chia nho go1 tin thanh nhiéu manh (ﬁagment) g01 cac
manh nay di nhw 1a moét gon tin doc lap. Tuy nhuén viéc tar hop cac manh con nay lai la viéc kho.

Mang 2
Packst
Gz G,
G1 phan manh GZ tai hop lai G3 phan G4 téi hop lai
m&t gdi tin [én cac manh manhlannlra  métIdn noa
(@)
Packet O
EI:I —_— Etl:l
O O
a2
51 phan manh Cac manh khéng duec téi hop cho
mot géi tin I&n dén khi dén dich
(b)

H6.27. (a) Su phan manh trong suot.
(b) Sur phan manh khong trong suot

C6 hai chien luoc tai hop cac manh lai thanh goi tin goc: trong suot va khong trong suot.

Trong chién lwoc phan manh trong sudt, khi mét géi tin 16n di qua mot mang con va mang con
nay quyé"t dinh phai phan manh goi tin, mot gateway cua mang con nay s€ lam nhiém vu phan
manh goi tin 1on do. Khi cac manh di hét qua mang con, phai co mot gateway khac dung ra tap
hop lai chiing, téi tao lai géi tin ban dau va chuyén tiep dén mang con ke tiép. Vi du trong hinh
H6.27, ¢ ngd vao Mang 1, goi tin lon dugc phan manh boi gateway G1, sau klu cac manh di qua
hét Mang 1, gateway G2 s€ tap hop chung lai va tai tao thanh go1 tin ban dau

Chien lugce phan manh trong suot rat truc quan, tuy nhien co nlieu van dé phai ban. Thu nhat,
gateway O dau ra phai biét khi nao né da thu lwom lai hét cac phan manh. Thit hai, lam sao dé moi
phan manh phai di ra cing moét gateway. Thit ba, chi phi bo ra dé phan manh va tai hop goi tin 16n
khi no di qua hang loat cac mang con.

Vi chien lwge phan manh khong trong suodt, cac mang con trung gian ¢6 thé phan manh gai tin
lon, nhung khong co nhiém vu ta1 hgp lai no. Viec tai hop chi dugce thare hien tai dich dén cua g0l
tin nay.

Chién luot phan manh khéng trong sudt doi héi moi host trén mang déu co kha nang tai hcrp thong
tin. Ngoai ra no con lam phat sinh chi phi cho cac header cua cac manh con. Tuy nhién cai lo1 dat
duoc la: do chién lwgc nay co quyén chon lira nhiéu gateway & dau ra ctia mang con, cho nén hiéu
suat vach duong va tm}fen gm tin tang 1én nhieu lan

T day, phat sinh nhu cau vé mot cach thire danh so cac manh sao cho qua trinh tai hop duoc dé
dang. Mot cach danh so thong dung nhat la cach danh so6 ciia internet.

Vi du mot go1 tin co 10 bytes, so thir tir cia goi tinla 27 s€ duoc biéu dién nhu sau:
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Do daoi (offset) clia manh trong g6i tin

S6 thirtw géitin | Bit chira da két thic khung chua 1 byte

N 4/ e

2Z7floplfA|B|C  D|IE|F|G | H|IT|J

Header .
H6.28(a) Hinh dang goi tin ban dau

Offset cua manh la 0 vi day chinh la manh dau tién hay duy nhat trong go1 tin. Bit két thuc khung
la 1 nglua la da hét go1 tin, la 0 nghia la con manh nam sau.

Bay gidr goi tin nay di qua mot mang con ¢6 gidi han kich thude géi tin toi da 1a 8 bytes, né sé bi
phan lam hai manh:

2t  c0lA|B|C|D|E|F|G|H 2?H1I‘J‘

-~ " ] L™ - r
Header Header
H6.28(b) Goi bi chia thanh hai manh 8 bytes va 2 bytes

Manh dau tién c6 offset trong goi tin la 0, bit ket thic 1a 0 (con manh thir hai). Manh thit hai c¢o
offset trong goi tin 1a 8 (né bat dau & vi tri thit 8), va 1a manh cudi cling.

Néu hai manh trén lai di ngang qua gateway co gi01 han go1 tin la 5 bytes, thi chung sé b1 phan
manh nhu sau:

ET‘IJ'DABG‘D‘E 2fF| 5|0/ F | G|H 27|l 8|11 | d

Header Header Header
H6.28(c) Goi tin bi phan lam 3 manbh.

6.6 Bo giao thwc lien mang (IPs - Internet Protocols)

6.6.1 Gidi thieu

Cac giao thitc lién mang 1a bo giao thite cho cac hé thong mé noi tiéng nhat trén the gidi béi vi
ching ¢6 thé dwoc stt dung dé giao tiép qua bat ky cac lién mang nao ciing nhu thich hop cho céac
g1ao tiép trong mang LAN va mang WAN. Cac giao thare lien mang bao g-::f:-m mot bo cac giao thure
truyén thong, trong do noi tién,g nhat 1a Giao thite diéu khién truyén tai (TCP - Transmission
Control Protocol) va Giao thire lién mang (IP — Internet Protocol) hoat dﬂng o témg 4 va tﬁng 3
trén mo hinh OSIL. Ngoai hai giao thire nay, bo giao thire IP con dic ta nhiéu giao thue cho tang
1mg dung, vi du nhu giao thire cho dich vu thw dien tit, giao thare mo phong thiet bi dau cudi va
g1ao thuc uuyen ta1 tap tm

Bo giao thitc lién mang lan dau tién dwoc phat I:nen vao gitta nhiing nam cua thap mén 70 klu Van
phong cac du an nghien cuu chuyen sau cua bo unC phong My {DARPA Defense Advanced
Research Projects Agency ) quan tam dén viéc xay dung mot mang chuyen mach goi {packet-
switched network) cho phép viéc trao do1 thong tin gitta cac he thong may tinh khac nhau cua cac
vién nghién cuu tro nén dé dang hon. Véi y tudng néi cac hé thong may tinh khong dong nhat lai
volr nhau, DARPA da cap kinh phi nghién ciru cho dai hoc Stanford, Bolt, Beranek, and Newman
(BBN) ve van de nay. Ket qua cua nhimg no luc phat trien ctia dur an nay la bo giao thirc Lién
mang da dugc hoan thanh vao nhting nam cuo1 cua thap méen bay muon.

Sau d6 TCP/IP dugc tich hop vao hé diéu hanh UNIX phién ban BSD (Berkeley Software
Distribution) tré thanh nén tang cho mang Internet va dich vu WWW (World Wide Web).
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Refarance Model

Apphication

FPreseniatian

Trangporl

MNaiwork

Internet Protecol Sulle

MNFS
;F;":PTE.Irﬁp ¥DE
AP
TCP, UDP
Rauting Protocols P ‘ jﬂj“!p ,
ARP, FARF

Not Spocified

mIen

H6.29 Kién tric ciia mang TCP/IP so véi mé hinh OSI

6.6.2 Giao thirc lien mang IP (Internet Protocol)

Giao thure lien mang, thuong goi la giao thue IP (Internet Protocol) la mot giao thirc mang hoat
dong ¢ tang 3 ciia mo hinh OSI, no quu dinh cach thate dinh dia chi cac may tinh va cach thc

chuyén tai cac géi tin qua mot lien mang. IP duoc dac ta trong bang bao cao k¥ thuat co ten RFC
(Request For Comments) ma so 791 va la grao thire chu yéu trong Bo giao thnre lién mang. Cung

vol giao thie TCP, IP tro thanh trai tim cua bo gian thire Internet. IP co hai chnre ndng chinh :
cung cap dich vu truyen tai dang khung noi ket dé chuyen tal cac go1 tin qua mot lien mang ; va

phan manh cting nhu tap hop lai cac go1 tin de ho tro cho tang lién ket dit lidu véi kich thudc don

V1 tru}fen ditr lieu la khac nhau.
Dinh dang goi tin IP (IP Packet Format)

6.6.2.1

Hinh sau mo ta cau trac cua mot gor tin 1P

e

ErEanN IHL

32 bna

Type-of-service |

Total length

ke riification

Flags | Fragmeant oftaed

Tamed-10-Hve

Soume addrass

Paoocol

Header Chacksum

Destination adedrass

Cipliors [+ padong)

Caatan { wrinabia)

H6.30 Cau triic goi tin IP
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Y nghia cta cac truong duogc mo ta nhw sau:

=  Version (Phién ban): Xac dinh plue:n ban cua giao thuc dang duoc su dung.
= [P Header Length ( (Chiéu dai ctia phan tiéu de : Xac dinh chiéu dai cua phan tiéu dé

cua goi tin, tinh bang don vi la tir - 32 bits (32-bit word).

= Type-of-Service (Kiéu cita dich vu : Dic ta e do quan trong ma giao thire phia trén

muon xit ly goi tin.

= Total Length ( Téﬂg chiéu dai goi tin): Pic ta chiéu dai, tinh bang byte, ctia ca goi tin

[P, bao gom ca ]Jhﬂ_ll dir ligu va tieu dé.

» Identification ( S6 nhdn ffm.rg ): S6 nguyﬂn nhan dang go1 tin dir ligu hién hanh.

Trudng nay duoc st dung dé rap lai cac phan doan cua go1 tin.

» Flags (Cé hiéu): Gom 3 bit, bit ¢6 trong s6 nho dé xac dinh go1 tin ¢o br phan doan
hay khong. Bit thir 2 xac dinh co phai day la phan doan cudi cling cua goi tin hay

khong. Bit co trong so lon nhat chura st dung.

= Fragment Gﬁmf (Vi tri cua phfiﬁ doan): Bieu thi vi tri ctia phan doan dit liéu S0 VO1 V1
tri bat dau cta goi dir liéu guc no cho phep may nhan xay dung lai go1 tin ban dau.

= Time-to-Live (Thoi gian sang ciia goi tin): L giit bo dem thoi glan, g1a tr1 sé duoc
giam dan dén khi né co gia tr1 la 0 thi go tin € b1 xoa. Piéu nay gitip ngan ngira tinh
trang go1 fin duoc truyen di long vong khong bao gio dén duagc dich.

= Protocol(Giao thirc): Biéu hién giao thitc & tang trén s& nhan goi tin khi né da duoc

giao thue IP xar ly.

» Header Checksum (Téng kiém tra 16i tiéu de): kiem tra tinh toan ven cua phﬂn tidu dé.

»  Source Addres : Pia cia may go1 go1 tin.
= Destination Address: Dia chi cua méy nhan goi tin.

= Options: Tuy chon cho phéep de ho tro mot so van dé, chang han van de bao mat.

» Data: Chnta dit liéu ctia tang trén goi xuong can truyen di.

6.6.3 Cau truc dia chi IP

Mo6i may tinh trén mang TCP/IP phai duge gan mot dia chi luan 1y ¢o chiéu dai 32 bits, gol la dia

¥
chi IP.
- 3> Bits -
‘ Mz Dok Hosd ‘
+— § Bilz —» +4+— A BiEg —= +— H Bilg —» +— HBilg —=
Dotied
Deoimal
Notathon
i72 . e . 122

H6.31 Cau tric dia chi IP

32 bits cua dia chi IP dugc clua thanh 2 phan : Phan nhan dang mang (network id) va phan nhan
da:ng may tinh (Host id). Phan nhan dang mang dugc ding dé nhan dang mot mang va phai duoc
gan boi Trung tam thong tin mang Internet (InterNIC - Internet Network Information Center) néu
mudn néi két vao mang Internet. Phan nhan dang may tinh ding d nhin dang mot may tinh trong

mot mang.
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= 32Bis -
| { 1+ 1 1 111 | | I I O | | { 1 1 1 1 11 | Hﬂﬂwﬂﬂlﬂ
Class pddrasses
1.0.0.0c
A |n|  Hetwork Host 127255 2% 2%
B |10 Netwark Host :Eilgé.ﬁ;ﬁ.zsﬁ
192.0.0 0tp
e | 110 Nedwork Host 233 255 955 255
224.0.0.0t0
D | 1110 Mullcastadd-ess 236 255 255 255
e | 11118 Res srvedforfulureuse ig:g&?ﬁg:ﬁ.zss

H6.32 Phan 16p dia chi IP

Pe dé dang cho viéc doc va hieu béi con nguoi, 32 bits cua dia chi IP dwgc nhom lai thanh 4 bytes
va duoc phan cach nhau boi 3 dau cham (.). Gia tri ctia mdi bytes duoc viét lai dudi dang thap
phén, voi gia tii hop 18 nam trong khoan tir 0 dén 255.

Cau héi duge dat ra la bao nhiéu bits danh cho phan nhan dang mang va bao nhiéu bits danh cho
phan nhan dang may tinh. Nguoi ta phan cac dia chi ra thanh 516p: A, B, C,DvaE. Trong do,
chi co 16p A, B va C duge dung cho cac muc dich thuong mai. Cac bits o trong so cao nhat chi
dinh lop mang cua dia chi. Hinh sau mo ta cach phan clua lop cho cac dia chi IP.

Thoéng tin chi tiét vé cac 16p duoc mé ta nhu bang sau :

Lop | Dang | Mucdich | Cacbitscao | Khoan dia chi | So bit phan Tong so
nhat nhan dang may tinh
mang / So trong mot
bit phan mang
nhan dang
may tinh
A N.HHH | Chomét |0 1.0.0.0 dén 7/24 16.777. 214
50 it cac to 126.0.0.0 (2*-2)
chue lon
B N.N.HH | Chocacto | 10 128.1.0.0 dén 14/16 65. 543
chire ¢o 191.254.0.0 (2'%-2)
kich thuoc
trung binh
& N.N.N.H | Chocacto | 110 192.0.1.0 dén 21/8 254
chirc co 223.255.254.0 (2°-2)
kich thuoc
nho
D Truyen 1110 224.0.0.0 den
nhom 239.255.255.255
E Danhcho | 1111 240.0.0.0 dén
thi nghiém 254.255.255.255
Ghi chi H : Host, N=Network
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6.6.4 ot s6 dia chi IP dic biét

= Prachi mang (Network Address): 1a dia chi IP ma gia tr1 cua tat ca cac bits & phan
nhan dang may tinh déu 14 0, duoc st dung dé xac dinh mot mang.
o Vidu:10.0.0.0,172.18.0.0;192.1.1.0
= Piachi quang ba (Broadcast Addlessj La dia chi IP ma gia t11 cua tat ca cac bits &
phan nhan dang may tinh déula 1, duoc sit dung deé chi tat ca cac may tinh trong
mang.
© Vidu:10.255.255.255,172.18.255.255,192.1.1.255
= Mait na mang chuan (Netmask) : La dia chi IP ma gia tri cta cac bits & phan nhan
dang mang deu la 1, cac bits & phan nhan dang may tinh déu la 0. Nhu vay ta ¢6 3
mat na mang tuong ung cho 3 lopmang A, BvaCla:
o Mat na mang lop A : 255.0.0.0
o Mat na mang lop B : 255.255.0.0
o Mitna mang lop C : 255.255.255.0
Ta go1 chung la cac méat na mang mac dinh (Default Netmask)
Lwu v : Pia chi mang, dia chi quang ba, mat na mang khong duogc dung dé dit dia chi cho cac may
tinh
= DPiachi mang 127.0.0.0 l1a dia chi duoc danh riéng de dat trong pham vi mot may
tinh. N6 chi ¢o gia tr1 cuc bo ( trong pham vi mot may tinh). Thong thuwong klu cai
dat giao thure IP thi may tinh s€ dwoc gian dia chi 127.0.0.1. P1a chi nay thong
thuong deé kiém tra xem giao thie IP trén ma}f hién tai co hoat dong khong.
= Pia chi danh 11&ng cho mang cuc bo khong noi ket true tiep Internet ; Cac mang
cuc bd khong noi ket true tiep vao mang Internet co the sit dung cac dia chi mang
sau dé danh dia chi cho cac may tinh trong mang ctia minh
o LopA:10.0.0.0
o LopB:172.16.0.0 dén 172.32.0.0

o LopC:192.168.0.0

6.6.5 Y nghia cia Netmask

Vo1 mot dia chi IP va mot Netmask cho truoc, ta co thé dung phep toan AND BIT dé tinh ra duoc
dia chi mang ma dia chi IP nay thudc Ve, Cong thirc nhu sau :

Network Address = [P Address & Netmask

Vi du: Cho dia chi IP=198.53.147.45 va Netmask = 255.255.255.0. Ta thue luén phep toan AND
BIT (&) hai dia chi trén:

Bieu dién thap Biéu dién nhi phan
phan
I[P Address 198.53.147.45 | 11000110 00110101 10010011 00101101
Netmask 255.255.255.0 | L1111111 11111111 11111111 00000000
Network Address 198.53.147.0 11000110 00110101 10010011 00000000

6.6.6 Phan mang con (Subnetting)
6.6.6.1 Gioi thiéu

Phan mang con la mot ki thuat cho phep nha quan tr1 mang chia mot mang thanh nhitng mang con
nho, nho do ¢o duoc cac tien loi sau ;
= Don gian hoa viéc quan tri : Vi su trg giup ctia cac router, cac mang c6 the dugc chia
ra thanh nhiéu mang con (subnet) ma chiing c¢6 thé duoc quan ly nhu nhitng mang doc
lap va hiéu qua hon.
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= (6 the thay doi nau truc béen tmng cua mang ma khong lam anh huong den cac mang
ben ngoai. Mot to chnre co the tlEp tuc su dung cac dia chi IP da duoc cap ma khong
can phai lay thém khoi dia chi méi.

» Téang cuong tinh bao mat cia hé thong : Phan mang con s& cho phép mét té chire phan
tach mang bén trong cta ho thanh mét lién mang nhung cac mang bén ngoai van thay
do la mot mang duy nhat.

= (Colapcac hmng giao thong trén mang : Vo1 su trg giup cua cac router, giao thong trén
mang c6 the duoc giit  miic thap nhat c6 thé.

subnetted IP Appearance on the Internetwork

¢ Iiste et
ks 3
P A ess i Hastid
_#'fh
Subnet Number Host Numbes

~

——_—— /

¢ Subnet | su'unu _'

Host

H6.33 Pia chi mang con doi véi thé giéi bén ngoai

Hinh trén mo ta mot dia chi IP dd@ duge phan mang con xuat hién véi thé gi:::ri Internet bén ngoai va
vol mang Intranet bén trong. Internet chi doc phan nhan dang mang va cac router trén Internet chi
quan tam téi viéc vach duong cho cac goi tin dén duoc router giao tiép giita ‘mang Intranet bén
trong va mang Internet beén ngoai. Thong thuong ta goi router nay la cira khau cta mang
(Gateway) Klhi mot go1 tin IP tu mang ben HgDE_l den router ctta khau, no sé doc phan nhan dang
may tinh dé xac dinh xem gai tin nay thudc vé mang con nao va sé chuyen goi tin dén mang con
do, no1l ma go1 tin s€ duge phan phat dén may tinh nhan.

6.6.6.2 Phuong phap phan mang con

Nguyén tac chung dée thuc hién phan mang con la :
= Phan nhan dang mang (Netwmk Id) cua dia chi mang ban dau duoc giit nguyen.
* Phan nhan dang may tinh ctia dia chi mang ban dau duoc chia thanh 2 phan : Phan
nhan dang mang con (Subnet Id) va Phan nhan dang may tinh trong mang con

(Host Id).
Network Id Host Id
< - < >
<«
Subnet Id

H6.33 Cau triic dia chi IP khi phan mang con

Pé phan mang con, nguoi ta phai xac dinh mat na mang con (subnetmask). Mat na mang con la
mot dia chi IP ma gia tr1 cac bit & phan nhan dang mang (Network Id) va Phan nhan dang mang
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con (Subnet Id) deu la 1 trong khi gia tri cua cac bits & Phan nhan dang may tinh (Host Id) déu la
0. Hinh H6.34 mo ta mat na phan mang con cho mot mang o lop C.

Network Id Host Id
- i
- 00000

Subnet Id

11111111 11111111 11111111

H6.34 Mat na mang con klu phan mang con

Khi co duoc mat na mang con, ta co thé xac dinh dia chi mang con (Subnetwork Address) ma mot
dia chi IP dugc tinh bang cong thitc sau :

Subnetwork Address =IP & Subnetmask
C6 hai chuan dé thue hién phan mang con la : Chuan phan 1op hoan toan (Classfull standard) va
chuan Vach duong lién mien khong phan 1op CIDR (Classless Inter-Domain Routing ). Thue te,
CIDR chi méi dwoc da so cac nha san xuat thiét bi va hé dieu hanh mang hé tro nhung van chua

hoan toan chuan hoa.

6.6.6.2.1 Phuong phap phan 16p hoan toan (Classfull Standard)
Chuan nay qui dinh dia chi IP khi phan mang con s géﬁn 3 ph§11 :
» Phan nhan dang mang cua dia chi ban dau (Network Id):
» Phan nhan dang mang con (Subnet ]d) Pugc hinh thanh tir mét so6 bits co
trong sc::r cao trong phan nhan dang may tinh (Host Id) cua dia chi ban c’Iau
» Va cu6i cung la phan nhan dang may tinh trong mang con (Host Id) bao gom
cac bit con lai.
V1 du : Hinh sau mo ta cau tric cha chi IP lop C klu thue hien phan mang con

Oniginal Network Id Onginal Host Id
P » 5 =
[P binh thuong
Ornginal Network Id Host Id

-+ > + >

IP co phan mang con -

“« >

Subnet Id

H6.35 Pia chi IP phin mang con theo chuan Phan 1ép hoan toan

S6 luong bits thude phan nhan dang mang con xac dinh s6 lwong mang con. Gié sit phan nhan
dang mang con chiém 4 bits. Nhwr vay, vé mat 1y thuyét ta c6 thé phan ra thanh 2*=16 mang con.
Tuy nhién phan nhan dang mang con gom toan bit 0 hodc bit 1 khong duoc dung dée danh dia chi
cho mang con vi no trung voi dia chi mang va dia chi quang ba cua mang ban dau.

Vi du : Cho dia chi mang 1op C: 192.168.1.0 vo1 mat na mang méc dinh la 255.255.255.0.

Xet truong hop phan mang con cho mang trén st dung 2 bits dé lam phan nhan dang mang con.
Mit na mang trong truong hop nay la 255.255.255.192. Klu do ta co cac dia chi mang con nhu
sau
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Pia chi IP Bicu dien dang | Bieu dien dang nhi phan
thap phan

Mang ban dau 192.168.1.0 1100 0000 1010 1000 0000 0001 0000 0000
Mang con 1 192.168.1.0 1100 0000 1010 1000 0000 0001 0000 0000
Mang con 2 192.168.1.64 1100 0000 1010 1000 0010 0001 0100 0000
Mang con 3 192.168.1.128 | 1100 0000 1010 1000 0000 0001 1000 0000
Mang con 4 192.168.1.192 | 1100 0000 1010 1000 0000 0001 1100 0000
Ta nhén thay rang:

» Dia chi mang con thit nhat 192.168.1.0 tring véi dia chi mang ban dau.
= Pia chi mang con thar fir 192.168.1.192 ¢o dia chi quang ba trung vor dia chi quang
~ ba cua mang ban dau . k
Chinh vi the ma hai dia chi nay ( co phan nhan dang mang con toan bit 0 hoac toan bit 1) khong
dugc dung dé danh dia chi cho mang cor.

Noi tom lai, voi m bits lam phan nhan dang mang con ta chi co the phan ra duoc

2"-2 mang con ma thoi. MO6i mang con ciing ¢6 dia chi quang ba. Do 1a dia chi ma cac bits & phan
nhan dang may tinh déu co gia tr1la 1.

Vidu:
Pria clu IP Bieu dién dang Bieu dién dang nhi phan
thap phan
Mang con 1 192.168.1.64 1100 0000 1010 1000 0010 0001 0100 0000
Pia chi quang ba 192.168.1.127 | 1100 0000 1010 1000 0010 0001 01111111
Mang con 2 192.168.1.128 | 1100 0000 1010 1000 0000 0001 1000 0000
DPia chi quang ba 192.168.1.191 | 1100 0000 1010 1000 0000 0001 1011 1111

Nhu vy qui trinh phan mang con ¢6 thé duge tom tat nhu sau :

»  Xic dinh s6 luong mang con can phﬂll, giasulaN.

: B1eu dién (N+1) thanh s6 nhi phan. s6 luong bit can thiet dé biéu dién (N+1) chinh
la $6 llrmlg bits can danh cho phan nhan dang mang con. Vi du N=6, khi d6 bicu
dién cua (6+1) dudi dang nhi phan 1a 111. Nhw vay can dung 3 bits de lam phan
nhan dang mang con

= Tao mat na mang con

= Liét ké tat ca cac dia chi mang con co thé, trir hai dia chi ma & do phz;in nhan dang
mang con toan cac bits 0 va cac bit 1.

= Chonra N dia chi mang con fir danh sach cac mang con da liet ké.

6.6.6.2.2  Phuong phap Vach duong lién mien khong phan lép CIDR (Classless

Inter-Domain Routing )

CIDR la mot so do danh dia chi méi cho mang Internet hiéu qua hon nhiéu so voi so do danh dia
chi cii theo kieu phan lop A,BvaC.
CIDR ra doi de gial quyet hai van dé birc xuc doi vai mang Internet 1a

» Thiéu dia chi IP
=  Vuot qua kha nang chira dung cua cac bang chon duong.

6.6.6.3 Van dé thiéu dia chi IP

Vi so do danh dia chi truyén thong, cac dia chi duoc phan ra thanh cac lop A, Bva C. Mot dia

chi co 2 phan phan nhan dang mang va phan nhan dang may tinh. Khi d¢ so6 lwong mang va so
may tinh toi da cho tirng mang duoc thong ké nhw bang sau :
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Lop mang So lwong mang So may tinh toi da trong mang
A 126 16.777.214

B 65.000 65.534

& Hon 2 trieu 254

Bo1 vi cac dia chi cua mang Internet thuong dugc gan theo kich thwroe nay dan dén tinh trang ling
phi. Truong hop ban can 100 dia chi, Ban s€ duoc cap mot dia chi 1op C. Nhw vay con 154 dia chu
khong duogc su dung Chinh dlau nay dan dén trinh trang thieu dia chi IP cho mang Internet. Theo
thong keé, chi c¢6 khoang 3% so dia chi di duoc cap phat duoc sit dung dén. Chinh vi thé so d6
danh dia chi mdi CIDR ra doi dé khac phuc tinh trang trén.

6.6.6.4 Van dé vuot qua kha niang chita dung cia cac bang chon duong

Khi $6 lwong mang trén mang Internet tang cting d&mg nghia véi viée tang s6 luong router trén
mang. Trong nhiig nam gan day, nguoi ta du doan rang cac router duong truc cua mang Internet
dang nhanh chong tien den mitc ngudng toi da so lu:crng router ma no co the chap nhan dugc.
Tham chi vor nhlmg cong nghé hién dai dung dé san xuat cac router thi ve mat ly thuyet kich
thudc toi da cua mot bang chon duong cling chi dén 60. 000 muc tu (dwong di). Néu khong co
nhitng cai tién thi cac router duong truc s& dat dén con so6 nay va nhu thé khong thé mé rong mang
Internet hon nita.

Pé giai quyet hai van dé trén, cong dc}ng Internet da dwra ra cac giai phap sau :
= Sua doi lai cau tric cap phat dia chi IP de ting hiéu qua
»  Két hop viée chon duong co cau triic dé giam toi da s6 long cac muc tir trong
bang chon duong.

6.6.6.5  Sira d6i lai cAu tric cap phat dia chi IP

CIDR duoc stt dung dé thay thé cho so do cap phat cii voi vide qui dinh cac lop A, B, C. Thay vi
phan nhan dang mang dwoc gio1 han voi 8, 16 hoac 24 bits, CIDR su dung phan nhan dang mang
co tinh tong quat fir 13 den 27 bits. Chinh vi the cac khoi dia chi cO the duwoc gan cho mang nho
nhat vol 32 may tinh dén mang 16m nhat hon 500.000 may tinh. Piéu nay dap ung gan dung yeu
cau danh dia chi cta cac t6 chie khac nhau.

6.6.6.6 Dia chi CIDR

Mot dia chi theo cau triic CIDR, 201 tat tat dia chi CIDR. bao gE‘Jm 32 bits cta dia chi IP chuan
cling voi mot thong tin bo sung vé so luong cac bit dwoc sit dung cho phan nhan dang mang.

Vi du : Véi dia chi CIDR 206.13.01.48/25 thi chudi so "/25" chi ra rang 25 bits dau tién trong dia
chi IP duge dung dé nhan dang duy nhat mot mang, s0 bits con la1 dung dé nhan dang mot may
tinh trong mang.

Bang sau so sanh giita so do danh dia chi theo kiéu CIDR va so d6 danh dia chi theo chuan phan
16p hoan toan.

S0 bits nhan dang mang Lop twong ing trong chuan So lwong may tinh
trong dia chi CIDR phan lop hoan toan trong mang

27 1/816p C 32

/26 Valop C 64

/25 1/216p C 128

/24 1lop C 256

/23 21lopC 512

/22 41op C 1.024
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/21 816p C 2.048
/20 16 16p C 4.096

/19 3216p C 8.192

/18 6416p C 16.384
/17 12816p C 32.768
/16 256 16p C (= 1 16p B) 65.536
/15 5121p C 131.072
/14 1,024 16p C 262.144
/13 2,048 16p C 524.288

Két hop viec chon dwong co cau tric dé giam t6i da s6 lwong cac muc tir trong bang chon
duong.

So d6 danh dia chi theo theo CIDR ciing cho phép két hop cac dwong di, & @6 muc tir trong bang
chon dl.rmlg & mre cao cé the dai dién cho nhiéu router & mtc thap hon trong cac bang chon
duong tong the

So d6 nay gmng nhuw he thc:ng mang dién thoai o do mang, duoc thiét lap theo kién trtic phan cap.
Mot router @ mirc cao (qunc gia), chi quan tam dén ma quoc gia tmng s0 dien thoai, sau do no sé
vach duong cho cude goi dén router duong truc phu trach mang quoc gia tuong u.‘ng vGi ma quoc
gia d6. Router nhan duoc cude goi nhin vao phan dau cia so dién thoai, mé tinh, dé vach duong
cho cudc goi dén mot mang con tuong lrng vo1 md tinh do, va cu nhu the. Trong so do nay, cac
router duong truc chi Ivu gitr thong tin vé ma quoc gia cho 11101 muc fur trong bang chon duong cua
minh, mo1 muyc ti nhw thé dai dién cho mét s6 khong 16 cac s6 dién thoai riéng 18 chit khong phai
la mot 50 dién thoai cu thé.

Thoéng thuong, cac khoi dia chi 16n duoc cap cho cac nha cung cap dich vu Internet (IP- Internet
Service Providers) 16n, sau d6 ho lai cap lai cac phan trong khoi dia chi ctia ho cho cac khach
hang cua minh.

Hién ta1, mang Internet sit dung ca hai so do cap phat dia chi Classfull standard va CIDR. Hau het
cac router moi déu hd trg CIDR va nhitng nha quan ly Internet tln khuyén khich nguol dung cai
dat so do danh dia chi CIDR.

Tham khao thém vé CIDR & dia chi http://www rfc-editor.org/rfesearch.html voi cac RFC lién
quan sau.

RFC 1517: Applicability Statement for the Implementation of CIDR

RFC 1518: An Architecture for IP Address Allocation with CIDR

RFC 1519: CIDR: An Address Assignment and Aggregation Strategy

RFC 1520: Exchanging Routing Information Across Provider Boundaries in
the CIDR Environment

6.6.7 Vach duong trong giao thic IP

Cho ba mang Netl, Net2 va Net3 noi lai voi nhau nho 3 router R1, R2 va R3. Mang Net4 noi cac
router lai vor nhau. Cong viéc dau tien trong thiét ké mang lién mang IP la chon dia chi mang cho
cac nhanh mang. Trong truong hop nay ta chon mang 1op C cho 4 mang nhur bang sau:
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Mang | Dia chi mang | Mat na mang
Netl |[192.168.1.0 239.295.255.0
Net2 | 192.168.2.0 2332952550
Net3 |192.168.3.0 255.255.255.0
Netd |192.168.4.0 235.255.255.0

Ké nﬂp, gan dia chi cho tung may tinh trong mang. Vi du trong mang Netl, cac may tinh duge gan
dhachila 192.168.1.2 {Ky hiéu .2 la cach viet tat ciia dia chi IP dé mo ta Phan nhan dang may

tinh) va 192.168.1.3. Mai router ¢ hai giao dién tham gia vao hai mang khac nhau. Vi du, giao
dién tham gia vao mang NET1 cua router R1 co dia chi la 192.168.1.1 va giao dién tham gia vao
mang NET4 co dia chi la 192.168.4.1.

Netl . IQEIﬁEIDIEH 2552;55[) HetE 192168101355 255 2550

Met3: 192 168 3.0 /2535.235. 255 1

H6.36 Vi du vé lién mang mot lién mang sir dung giao thnre IP

Pé may tinh ctia cac mang co thé giau tiep duwoc vai nhau, can phai co thong tin vé duong di.
Bang chon duong ctia router ¢ thé tao ra thi cong hoic tr dong. Poi Vo1 mang nho, nha quan tri
mang s& nap duong di cho cac router thong qua céac 1énh duoc cung cap bai hé diéu hanh cia
router. Bang chon duong trong giao thare IP co 4 thong tin quan trong la :

* Pia chi mang dich

= Mait na mang dich

= Router ké tiép s& nhan géi tin (Next Hop)

=  Giao dién chuyen géi tin di
Trong vi du trén, cac router s€ co bang chon duong nhw sau :
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Metwork /Netmask MextHoo | Interface
192,168.1.0/255.255.255.0| local local

192.168.2.0/235.255.255.0192.168.4.2{192.168 4. 1
192.168.3.0/255.255.255.0 192.1668.4 . 3{192.168.4. 1
192.162.4.0/235.295.255.0| local jocal

~R2-Routing table
Metwork Metmask MWextHoo | Interface
192,168.1.0/255,.295.255.0192.168.4.1]192.168 4.2

192.168.2.0/255.255.2550| local Iocal
192,168,3,0/295,255.255.0192.168.4, 3]192,168.4.2)
192.168.4.0/295.255.255.0| local Incal

l. :%m.{htm--‘a”r:.. f 'l. able

MNetwork Netmask MextHop | Interface
192.168.1.0/255.255.255.0(192,168.4.1 192.166.4. 4
182.168.2.0/255.255.255.0 192,160.4.2[192 160.4.3
192.168.3.0/255.255.255.0| local local
182.168.4.0/255.255.255.0| local local

Cac may tinh ciing ¢o bang chon duong. Duor day la bang chon duwong cua may tinh ¢o dia chi
192.168.3.3:

Merkfhletrnask MNextHop | Interface
192,168.3.0/256.235.2950| local local
clefault 192,168.3.1]  local

Mang dich default y no1 rﬁng ngoai nhitng duong d dén cac mang da liet ke phia tren, cac duong
di con lai thi go1 cho NextHop cua mang default nay. Nhu vay, de goi go1 tin cho bat ky mot may
tinh nao nam bén ngoai mang 192.168.3.0 thi may tinh 192.168.3.3 s& chuyén goi tin cho router 3
O dia chi 192.168.3.1.

6.6.7.1 Duong di cua goi tin

Pé hiéu 16 ¢6 che hoat dong ciia giao thitc IP, ta hdy xét hai truong hop gdi gdi tin : Truong hop
may tinh goi va nhan nam trong cting mot mang va treong hop may tinh géi va may tinh nhan
nam trén hai mang khac nhau.

Gia sit may tinh ¢6 dia chi 192.168.3.3 gdi mot géi tin cho may tinh 192.168.3.2. Tang hai ctia
may goi sé dat gor tin vao mot khung vor dia chi nhan la dia chi vat 1y ctia may nhan va go1 khung
1én dwong truyen NET3, trén do may tinh nhan s&é nhan duoc goi tin,

Bay g10 ta xet trirong hgp may tinh co dia chi 192.168.3.3 tren mang NET3 go1 go1 tin cho may
tinh co cha chi 192.168.1.2 trén mang Netl. Theo nhw bang chon dwong cua may goi, cac goi tin
co dia chi nam ngoai mang 192.168.3.0 s¢ duogc ﬂhuyén den router R3 (dia ch1 192.168.3.1).
Chinh vi the, may tinh go1 s€ dat goi tin vao mot khung vor dia chi nhan 1a dia chi vat 1y cua giao
dién 192.168.3.1 va dwa 1én duong truyén NET3. Nhéan duoc goi tin, R3 phan tich dia chi IP cia
may nhan dé xac dinh dich dén cta gdi tin . Bang chon duong cho thay, véi dich dén 14 mang
192.168.1.0 thi can phai chuyén goéi tin cho router R1 & dia chi 192.168.4.1 thong qua giao dién
192.168.4.3. Vi thé R3 dat go1 tin vao mot khung vor dia chi nhan la dia chi vat ly cua giao dien
192.168.4.1 cua router R1 va dua len duong mlyén NET4. Tuong tu, R1 sé& chuyen goi tin cho
may nhan 192.168.1.2 bang mot khung trén duong truyén NET].
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Ta nhan thay rang, de di den duoc may nhan, géi tin duge chuyén di béi nhieu khung khac nhau.
Moi khung sé€ co dia chi nhan khac nhau, tuy nhién dia chi cua goi tin thi luon luon khong doi.

6.6.7.2  Giao thirc phan giai dia chi (Address Resolution Protocol)

Néu mét may tinh mudn truyén mét géi tin IP né can dt goi tin nay vao trong mot khung trén
duong truyén vat ly ma no dang noi két vao. Pé cé thé truyen thanh cong khung, may tinh géi can
thiet phai biet duoc dia chi vat ly (MAC) cua may tinh nhan. Dieu nay ¢6 thé thuc hién dwoc bing
cach st dung mot bang dé anh xa cac dia chi IP vé dia chi vat ly. Giao thitc IP stt dung giao thic
ARP (Address Resolution Protocol) dé thue hién anh xa tir mot dia chi IP vé mot dia chi MAC.

Address Resolution Protocol (ARP)

7 I heard that broadcast,

| need the - i . 4

Fthemet address that isme. Hereis my
Ethemet address.

E_I"‘I?E.iﬁ_.qﬂ. 4 1?2.1&3.1. 1?2.1&3.2.

]
4

IP: 172.16.3.2 =
Ethernet: 0800.0020.1111

@ MAP IP —— Ethernet
@ Local ARP

H6.37 Giao thire ARP

M6t may tinh xac dinh dia chi vat 1y ciia no vao lic khéi dong bang cach doc thiét bi phan cing
va xac dinh dia chi IP ctia nd bang cach doc tap tin cau hinh, sau d6 luu thong tin vé moi twong
ung giita dia chi IP va MAC cua no vao trong ving nho tam (ARP cache). Klu nhan duge mot dia
chi IP ma ARP khong thé tim ra dwgc dia chi vat ly ftong ung dira vao viing nhd tam hién tai, né
sé& thue hién mot khung quang ba co dinh dang nhu sau :

| Kich thirc

Ti?ing quat Cac truong (byte) Cac gia tri

Ethernet Destination 5 DPia chi may nhan, frong truong hop nay la
Address mot dia chi quang ba

= bemet pEmEtSewts g Pia chi ciia my gdi théng did

Header Address - Y8 ng diep
i:xame Tvoe '2 Kiéu khung, co gia tri la 0x0806 khi ARP

P | yeu cau va 0x8035 klu ARP tra lor
ARP Hardware Type 2 Gia tn1 la 1 cho mang Ethernet
requestreply  protocol Type 2 C6 gia tri 1a 0x0800 cho dia chi IP
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Hardware Address :l Chiéu dai cua dia chi vat ly, c6 gia tri1a 6

S1ze 1n bytes cho mang Ethernet

Protocol Address Size l Chiéu dai dia chi cia giao thnte, co gia tri 14

in bytes 4 cho giao thirc IP

Opeiation E La l~ neu la khung yéu cau, la 2 néu la khung
tra lon

Sender Ethernet 6 )

Address

Sender IP Address 4 -

Destination Ethernet " , £ oo o

A ddvess § Khong sur dung den trong yeu cau cua ARP

Destination IP 4 )

Address

Nhé vao viée gdi cac yéu cau nay, mot may tinh co thé bo sung thong tin cho viing cache ctia giao
thitc ARP, nho do cap nhat kip thoi moi su thay doi ctia so do mang. Thong thuong tho gian qua
han (T 1111:3-0111:) cho mot thong tin trong vung cache la 20 phut Mot veu cau ARP cho mot may
tinh khong ton tai trén nhanh mang duoc lap la1 mot vai lan xac dinh nao do.

Néu mét may tinh duoc noi két vao nhiéu hon moét mang bang giao dién mang, khi d6 sé ton tai
nhitng vung cache ARP riéng cho tung giao dién mang.

Luuy, ARP trén mot mﬁ}f tinh chi thue hién viéc xac dia chi vat ly cho cac dia chi cung dia chi
mang / mang con voi né ma thoi. Boi voi cac goi tin gm cho cac may tinh co dia chi IP khong
cung mot mang I mang con vOl may goi sé duoc chuyén hudng cho mét router nam cting mang
VOl 1113}»" gm de chuyen di tlep

Vi cac yéu cau ARP duoc quang ba rong réi, cho nén bat ky mot may tinh nao dang duy tri mot
vung cache déu co thé theo déi tat ca cac yeu cau duoc quang ba nay de lay thung tin ve dia chi
vat ly va dia chi IP cuia may goi1 yéu r::au va bo sung vao ving cache ctia n6 khi can thiét. Khi mot
may tinh khoi dong, no goi mot yéu cau ARP ( co theé cho chinh n6) nhw dé théng bao véi cac may
tinh khac ve su xuat hién cua no trong mang cuc bo.

C6 thé gan nhiéu hon mét dia chi IP cho mét dia chi vat Iv. Chi v ring, dinh dang ctia yéu cau
ARP thi duoc thiét ké d@ co thé hd tro duoc cho cac giao thire khac ngoai IP va Ethernet.

6.6.7.3 Giao thirc phan giai dia chi ngugc RARP (Reverse Address Resolution
Protocol)

Ngay nay, cac tram lam viec khong dia cu:ng (Diskless workstation) duge su dung mng rai. Moi
may tinh chi can bo xit Iy va bo nhd, tat ca khong gian luu trit dwoc cung cap tir mot may chu
(Server) s dung mot he thong tap tin mang theo mot chuan nao do. Do khéng co cac tap tin cau
hinh, tien trinh khéi dong ctia cac may tinh na}r thl.tmlg st dung mot giao thure truyen tai tap tin
rat don gian nhu TFTP. Tuy nhién, truoc Khi ¢o theé noi ket den dugc server, cac tram lam viéc can
phai biét duoc dia chi IP cua no. Giao thuc RARP duge dung trcsng trwong hop nay. RARP su
dung cing dinh dang yéu cau ctia ARP nhmlg tnr{mg Operation co gia tri la 3 cho yeu cau va 4
cho tra lo1. Trén server duy tri mot hang mo ta mo1 twong quan gitta dia chi vat ly va dia chi IP cua
cac may tram. Khi nhan duoc yéu cau RARP, server tim trong bang dia chi va tra vé dia chi IP
firong tmg cho may tram da géi yéu cau.

6.6.7.4  Giao thitc thong diép diéu khién Internet ICMP (Internet Control
Message Protocol)

Giao thirc ICMP duoc cai dat trong hau hét tat ca cac may tinh TCP/IP. Cac thong diep cua giao
thire duge got di trong cac go1 tin IP va dugce dung de got di cac bao 1a1 hay cac thong tin dieu
khien.
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ICMP tao ra nhiéu loai thong diép hitu ich nhu :
» Dich dén khong to1 duge (Destination Unreachable),
= Tham ho1 va tra 11 (Echo Request and Reply),
= Chuyén huéng (Redirect),
=  Vuot qua thor gian (Time Exceeded),
= Quang ba bo chon duong (Router Advertisement)
= (o lap bo chon duong (Router Solicitation)

Néu mét ﬂlﬁng diép khong the phan ph:ét dugce thi no sé khong duoc goi lai. Piéu nay dé tranh tinh
trang du chuyén khong bao gmr dimg cua cac thong diép ICMP.
Neu mot thong diép « Pich dén khong to1 duge » duge got di bor mot router, dieu do co nghia
1ang router khc:rng thé goi gdi tin dén dich duoc. Khi du router s€ xoa goi tin ra khoi hang doi cua
no. Co hai nguyen nhan lam cho mot gor tin khong thé di dén noi dugc. Phan 1on la may goi mo ta
mot dia chi nhan ma no khong ton tai trén thuc té. Truong hop it hon la router khong biét duong
di dn noi nhan goi tin.
Thong fhep Pich dén khong tor duge duge chia thanh bon loai co ban 1a
Mang khong dén duoc (Network unreachable) Co nghia la ¢6 su ¢o trong van dé
vach duong hoac dia chi nhan cua gor tin.
= May tinh khong dén dugc (Host unreachable) : Thong thtro“ng ding dé chi truc trac
trong van de phan phat, nhw la sa1 mat na mang con chang han.
= (Giao thue khong den dugc (Protocol unreachable) : May nhan khong ho trg giao
thire ¢ tang cao hon nhwr go1 tin da mo ta.
= (Codng khong dén duoc (Port unreachable) : Socket cua giao thite TCP hay cong
khong ton tai.
Mot thong digp « Tham ho1 va tra 101 » duge tao ra boi Ienh ping tir mot may tinh dé kiém tra tinh
lién thong trén lién mang. Néu cé mot thong diép tra 101, didu do biéu hién ring gifta may goi va
may nhan c6 the giao tiep dugc vol nhau.
Mot thong digp « Chu}ren huong » duoc g-::n bo1 mot router dén may d3 géi goi tin dé khuyén céo
ve mot duong di tot hon. Router hién tai van chuyén tiép géi tin ma né nhan duoc. Thong diép
chuyén hudng giit cho bang chon dudng ctia cac may tinh dwoce nho boi vi chung chi can chira dia
chi cua mot router ma thoi, tham chi router do cung cap duong di khong phai la tot nhat. Doi khi
sau khi nhan duogc thong Eflep chuyen hudng, thiét bi g01 van su dung du‘m]g ci cu.
Mot thong diep « Vuot qua thor han » dugce go1 bor mot router neu thor gian song (Time—to-live)
ctia goi tin, tinh bang so6 router hay gidy, co gia tr1 1a 0. Thoi gian song cua goi tin giup phong
ngtra truong hop goi tin duoc goi di long vong trén mang va khong bao gio dén noi nhan. Router
s& bo di cac gdi tin di het thoi gian song.
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Chwong 7: TANG VAN CHUYEN
Muc dich

Chuong nay nham gidi thidu véi nguoi doc nhitng noi dung sau:
e Vaitrocua tang van chuyén va cac chirc nang ma tang van chuyén cung cap cho
tang ung dung
e Y nghia va co che thiet 1ap noi ket va giai phong noi két cho cac noi két diem —
diém

e Chi tiét ve hay giao thitc TCP va UDP thudc tang van chuyén
A A
Yeu cau

Sau kln hoc xong chuong naj,f, nguo1 hoc phai co dugce nhitng kha nang sau:
e Bién luan duoce su can thiét ctia tang van {:huyen trong mot lién mang
e Gia thich dugce co ché thiét lap va x0a no1 két cac cudc giao tiep diem-diem cua
tang van chuyén
e Trinh bay duoc nguyén tac hoat dong cia hai giao thitc TCP va UDP cila mang
Internet

Bién Soan: Th.s Ng6 Ba Hung — Ks Pham The Phi - 01/2005 134



Pai Hoc Can Tho - Khoa Céng Nghé Théng Tin - Gido Trinh Mang May Tinh — V1.0

7.1 Dich vu ciia tang van chuyen

Trong khi tang mang dam bao viéc chuyen o6i tin tir mot host dén mc;nt host khac, tang van chuyen
lai lam trung gian giita tang mang va cac ung dung mang —no chuyén thcnng tin giita cac tien trinh
chay trén cac host khac nhau. Phan sau s€ thao luan ve cac dich vu va kieu dich vu ma tang van
chuyén cung cap cho tang ung dung.

7.1.1 Cac dich vu cung cap cho tang tng dung

Mugc tiéu quan trong cua tﬁng van chuyén la cung cap dich vu van chu}rén go1 tin huéu qua, tin cay
va tJ.El' kiem chi phu cho nguol dung cua no, o day la cac tien trinh chay & tang u:ng dung.
Phan -::ungfmem nam trong lorp van chuyen va hoat dong ¢ do duoc goi la thuc the van chuyen
Thue thé van chuyen ¢6 thé nam & nhan cta hé diéu hanh, trong mét tién trinh nguoi dung rieng
biét, trong mot gdi thur vién lién quan dén cac tmg dung mang, hoac tham chi dwoc gdi gon trong
card mang.
MOoi quan hé logic gifta tang mang, tang van chuyén va tang tmg dung duoge thé hién trong hinh
sauH7. 1.

Host 1 Host 2

Ting (rng dung Tédng (rng dung

Giao dié&n van chuyén
Diachi | 7dngdung
»-23n chuyén|

'y

. TPDU :
Thue the i : o |Thue thé
vC ] ) VG
I’l Giao thirc van chuyén l
L e
Dia chi mang Giao dién mang /
van chuyén
Tang mang Tang mang

H7.1 Cac tang mang, van chuyeén va img dung

Co hai kieu dich vu van chuyen cd noi ket va khong noi keét. Va tang van chuyen cling phai cung
cap cac tham so dé ngu’m dung chi dinh loai dich vu ho mong muon.

Loai dich vu van chuyen ¢ noi két hoat dong gmng nhw dich vu co noi két ctia tang mang. Nghia
la ]1{) co 3 ky: thiét lap no1 két, tl'll}"EH dit liéu va huy noi két. Loai dich vu khung noi két cling
giong nhu & tang mang, chi don glan day gm tin ra mang va hy vong no dén dich.

T day phat sinh cau hoi: Hai tang van chuyén va mang hoat dong gi6ng nhau, sao khong nhép lai
lam mot? Cau tra 10i rat dé gay tranh cai: M@ lenh van chuyen nam hoan toan trong may tinh cua
nguo1 dung, nhung 1op mang hau heét chay trén cac router. Neu nhap ca hai vao mot 16p mang, gia
su lop mang cung cap dich vu khong thoa dang thi sao? Néu 1op mang thuong xuyén lam mat géi
tin th1 sa0? Neu cac router b chet thuong xuyen thi sao?

Van de phat sinh & cim nguol dung khong co quyen digu khién thuc su 1én 16p mang, do do ho
khong thé giai quyet van dé dich vu khong tot bang cach chon cac duwong di khac, hay ap dat thém
nhiéu giai phap dieu khién 16i 1én 16p lién két dit liéu. Kha nédng duy nhat ¢6 the {‘Iuﬂc la dat trén
lop mang mot 10p khac lam nhiem Vi cai thién chat luong dich vu. Neu, trong mot mang con dang
huong noi két, mot thuc thé van chuyan dugc thong bao giira luc tmyen dir hieu 1ang két noi mang
da b1 gy, no co thé thiét lap mot két noi mang khac dén bén doi thoai bén kia, 161 gd1 di cau ho
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1an.g dit liéu nao da dén, cai nao chua va cudi cuing khéi dc&ng lai tir diem bi bo do dang. Dit ligu bi
mat hodc b1 hu hong s€ duoc phuc héi béi lop van chuyan, do do viéc chuyen dir ieu an toan hon.
Nhu ﬂmcmg 18, tai 16p van chuyen, ngu'm ta thiét ké cac ham dich vu co s dé trieu goi cac dich vy
van chuyén va cac ham nay 1a don gmn duy nhat va doc 1ap véi cac ham co s& 6 tang mang. Nho
vao sit doc lap nay, su phire tap & mrc mang bi che di, cac nha 1ap trinh tng dung ¢6 thé viet ma
1énh dua vao mot tap hop chuan cac ham co s¢ murc van chuyen va cho chwong trinh ctia ho chay
trén nhieu loai mang ma khong bi dau dau béi cac van dé ve giao dién cac mang con khac nhau va
ViEC truyén ta1 khong tin cay.

7.1.2 Cac ham dich vu co s&

Cac ham dich vu co s& & 16p van chuyén duoge chia thanh hai nhom theo phuong thire hoat dong:
co no1 ket va khong noi ket.

7.1.3 Cac ham dich vu huéng noi ket

Ham Géi tin géi di Y nghia |

LISTEN Rhfing b Eighen cho den khi tién trinh nao do no1 két
Yéu cau két noi Chu dong véu cau thiét 1ap noi két dén tien

CORNECT (Connection Request) trinh khac

SEND Dit liéu (Data) Goi thong tin di ,

RECEIVE Khéng c6 II;I‘jghEn cho den kli mot go1 tin den va nhan

DISCONNECT Yeu chu gy ket no Mubn hiy két ndi véi bén déi tac
(Disconnection Request)

7.1.4 Cac ham dich vu dang khéng néi két

Ham Goi tin géi di Y nghia
SEND Dir hieu (Data) Goi thong tin di |
RECEIVE Khong co Nghén cho dén kln mot go1 tin dén va nhan no

7.2 Cac yeu to cau thanh giao thirc van chuyén

Ciing giéng nhur giao thue ¢ tang lién két dit lieu, giao thuc van chuyén phai doi pho voi cac van
de ve dieu khien 16i, danh so6 thur tu gm tin va dlEll khién Iuong dit liéu.

Tuy nhién, giao thirc trén hai tang c¢é nhiéu diém khac biét quan trong. Nhitng khac biét nay xuat
phat tir sut khac biet cia moi trwong hoat dong cua chung (nhw dugce chi ra trong hinh H7.2).

Router

N\

& \ &

Kénh giaoc tiép vatly

()

Router Mang con

o

_

™

Host

(b}

H7.2. (a) Méi truomg ctia Lop lién ket dir liéu.
(b) Méi trudomg ciia ldp van chuyen
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Tai 1dp lién ket dit ligu, hai router giao tlep v6i nhau qua mot kénh truyen vat 1y, trong Kl ta1 lop
van chu}r’em kénh truyen nay duoc thay bang ca mot mang con. Su khac nhau nay sé dan dén
nhiéu he Iuy ma nhimg nguoi thiét ké giao thirc van chuyen phai dau dau glal qu}»'et dinh dia chi
cac tién trinh trén cac host khac nhau nhw thé nao, xt 1y nhu the nao doi voi Iﬂllmg truong hcrp
mat goi tin trong qua trinh trao dm hodc gdi tin di cham dan dén mén ky va goi thém mot goi tin
bi tring lap, dong bo hoa hai tien trinh dang trao doi dit liéu nhw thé nao khi ma ching dang & rat
xa nhau.

7.2.1 Dinh dia chi

Kl mot tién trinh mong muén thiét 1ap néi két voi mot tién trinh khac tir xa, no phal chi ra rang
noé muon két noi vai tién trinh nao. (Van chuyén hudng khong noi két mmg gp van dé tuong tu:
thong dlep s& goi dén ai?). Mot phwong phap dinh dia chi & tang van chuyén cua Internet la dlmg
sO hieu c-::mg (port), con ¢ trong mang ATM la AAL-SAP. Chung ta s& dung tir chung nhat dé dinh
dia chi tien trinh 1a TSAP (Transport Service Access Point). Tuong tuw, dia chi frong tang mang
dugc go1 la NSAP.
Hinh H7.3 m6 phéng moi quan hé giita NSAP, TSAP va két noi van chuyén. Cac tién trinh ung
dung, ca client va server déu phai gan vao mot TSAP va thiét 1ap noi két dén TSAP khac. Va ket
noi nay chay qua ca hai TSAP. Muc tiéu ctia viéc stt dung cac TSAP la vi trong mdt s6 mang, moi
may tinh chi c6 mot NSAP, do d6 can phai ¢6 cach phan biét nhiéu diém cudi mic van chuyén khi
chung dang chia se mot NSAP.
V1 du, dan canh mot cuoc két noi mmie van chuyén ¢6 thé dién ra nhu sau:
1. Mot server phuc vu théng tin vé thoi gian trén host 2 gan né vao TSAP 1522 @ chd mot
cuoc gol dén.
2. Mot HEI’[ trinh ung dung chay trén h{:nst 1 I‘ﬂllﬂt‘l biét gio hién tai, ‘J] thé no dua ra mot yéu
cau noi ket chi ra TSAP 1208 la cong ngut}n va TSAP 1522 1a cong dich. Hanh dong nay
dan dén mot ket noi van chuyen dugc thiet 1ap giita hai tien trinh client va server trén hai

host 1 va 2.
Host 1 Host 2
i i Server 1 Server 2
Tien trinh O TSAP 1208 Téng
/ wng dung ?
i \
A TTETE Tang vin
Noi ket g e
| van chuyén | chuyen i 1522\‘*-‘ TRARIR
5 .
| ” |
:“‘ NSAP Téng ;"‘\Nw
i mang !
1 ]
:- = i
i Téng !
: LKDL :
i :
i _ ‘:
i Tany ;
i el i
1 » -*J!

H 6.3. TSAP, NSAP vi két noi vin chuyén

3. Tien trinh client géi mot yéu cau den server de héi vé thoi gian.
4. Server tra lo1 thol gian hién tai cho client.
5. Keét noi van chuyeén cuoi cung duoc giai phong.
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7.2.2 Thiét lap noi két

Viéc thiét 1ap noi két nghe co ve de dang nhung khi thue hién co thé s& gap niueu 1ac 161. Thoat
nhin, mét phién thiét 1ap noi két s& dién ra nhw sau: mot bén sé& goi TPDU yeu cau noi ket
(Connection Request — CR) dén bén kia, bén kia s& goi mot TPDU tra 101 chap nhan noi két
(Connection Accepted — CA).

Van dé phat sinh kli mang lam mat, ton trit qua lau hay lam trung lap cac go1 tin do hai thue thé
van chuyen trao doi qua la1 vol nhau. Vi du mot tinh hunn,g nhu sau: tién t:[mh 1 g&1 yéu cau ket
noi den tién trinh 2, yeu cau nay bl cac mang con trung gian tri hoan do tac nghén. Man ky, tien
trinh 1 g1 la1 yéu cau :nm keét, vura luc do yeu cau noi ket b1 tr1 hoén ciing dén tién trinh 2.

Giai thuat thiet lap noi ket pho bien nhat la giai thuat bat tay 3 cl“ueu (three-way hand-shake). Xin
xem cac tinh hucmg duge mo phn:-ng trong Hinh H7.4. Gia su yeu cau no1 két phat sinh & host 1.
Host 1 chon mot so thir tir la x va dinh kém so do tmng TPDU CR ( CR (seq=x) ) gm dén host 2.
Host 2 bao nhan ACK ( ACK (seq =y, ACK = x) } va thong bao so thit tw khéi dau ctia no la y.
Cuoi cung host 1 bao nhan cho host 2 no da biét so thir tu khoi dau ctia host 2 1a y bang TPDU dit
liéu dau tién go1 dén host 2 ( DATA (seq=x, ACK=y) ).

Bay gid xét dén tinh hur:rng TPDU CR b1 trung lap Kl TPDU CR thu hai :ien host 2, host 2 lién
tra Io1 ACK vi tuong rang host 1 muon thiét lap no1 két khac. Khi host 1 fur chéi cn gang thiet lap
noi két ctia host 2, host 2 hieu rang no da br Ira bo1 CR b1 trung ]ap va sé& tir bo noi két do.
Truong hop xau nhat la ca ha1 TPDU CR va ACK cua host 1 déu b1 trung lap Nhu trong vi du (b),
host 2 nhan dwoc mot CR tré va tra 101 cho yéu cau do vai so thir tw khéi dau y. Gia sit, khong
may trong tra 1o1 cho yeu cau CR truede do, host 2 thong bao so thit tir khai dau cia no la z. Bao
nhan o clueu thit ba ctia host 1 lai bi tré. Khi host 1 nhan dwoc bao nhan ACK (s'eq—y, ACK=x), no
nhan ra rang thong bao DATA (seq=x, ACK=z) bi tré, do d6 no tlr bd noi ket nay.

Host 1 Host 2 Host 1 Host 2
Ban trung lap ci

Cr
N %
) P\G“‘ﬁ ¥} e ;.,Cﬂ*ﬁﬁ
poK pot &=
Dﬂ.?}q
N W

(a) (b)
Host 1 Host 2
C

A (a
Ban tring lap ci

~—— uelB oy

; fl
; AEH-*EJE_;‘-’
Ban tring 1ap ¢
REy

(c)
H7.4 Khung cdnh viéc bt tay 3 chiéu.
(a) Hoat dong binh thirong.
(b) Bdn CR bi triing Lip.
(¢c) Cd CR va ACK déu bi trung Lip
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7.2.3 Giai phéng noi két

Viéc gial phc:mg noi két don gian hon thiét lap noi ket Tu}.«' nhién, ngum ta s€ con gap nhiéu kho
khan khong ngo toi. Bay gio chung ta s& dé nghi hai kieu gial phong noi két: di bo va dong bo.
K_IEII di b hoat dong nhwr sau: klu mot bén cat noi két, két noi sé bi ity bo (giong nhw trong he
ﬂmng dien thoai). Kieu dnng bo lam viec theo phuong thire nguoc lai: klu ca ha dc:ng y huy bo
no1 ket, no1 ket mo1 thue s duogc 1111}’

Giai phong noi ket kiéu di b 1a tho 16 va co thé dan dén mat dit lidu. Vi du tinh hudng trong Hinh
H7.5. Sau klu noi ket thanh cong, host 1 géi mot goi dit lisu L‘Ien dung host 2. Sau do host 1 go1

tiep mot gm dit liéu khac. Khong may, host 2 go1 di mot yeu cau cat noi ket (DISCONNECT)
trude khi goi dit liéu thit hai dén. Ket qua 1a ket noi duoce giai phong va dit lidu bi mat.

Host 1 Host 2
K‘
/PE‘"/'//
W-

DATA

pR ;i' ******

Khéng con viéc phan
phﬁi dir ligu khi ma két
noi da bi cat

uelb 1oyl

H7.5 Su cit két noi mét cach thé 16 s& dan dén mat dit liéu

RO 1ang, chung ta can mot gia1 phap hitu hugu hon de franh mat dir liéu. Mot g]EIl phap la su dung
viéc giai phong noi ket dong bo, trong do, mdi host déu ¢ trach nhigm trong vigc giai phong noi
két. Mot mit phai tiép tuc nhan dit lidu sau khi dd géi di yeu cau giai phong noi két
(DISCONNECT REQUEST - CR) dén bén d6i tac, cho dén khi nhan dwoc chap thuan hiy bo noi
ket cua bén doi tac d6. Nguoi ta co the hinh dung giao thitc nhw sau: dau tién host 1 no1: “Ta1
xong 161, anh xong chwra?”. Néu host 2 tra 16i: “Téi cfing xong, tam biét™ thi két noi coi nhu dugce
gia1 phong an toan.

Tuy nhién, giai phap trén khong phai Itic nao ciing chay dimg. C6 mot bai toan ndi tieng dung dé
mé ta van de, duoc goi la bai toan “hai sit quan” (Two army problem).

B Quin xanh 'l’ _ Qudn xanh
B, 56 1 ‘nx 552
. - -
J i!'} i-!} -' H.r J
. !
) ! GQuan trang -.’ff*
A . Lﬁ{ﬁ':ﬁ"' ".‘,ﬂ""‘ s

3 £l ')

TANA"

H7.6 Bai toan hai sit quan

E"

Co ha1 sir quan dang dan tran danh nhau. Quan trang dan quan dudi thung liing, quan xanh chia
thanh hai canh quan chiém linh hai dinh doi ang nglr hai bén thlmg Iung do. Chi huy cua hai canh
quan xanh muon thong bao va nhat tri voi nhau ve thoi diém cing tan cong quan trang. Do quan
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s0 hai canh quan xanh cong lai mai du suc thang quan trang, mot canh quan xanh tan cong riéng 1é
sé bi quan trang tiéu cuet.
Hai canh quan xanh muon dﬂng bd hoa cude tan cong cua ho bang canh gai cac thong diep qua
lai. Nhung nlumg thong diep do phai chay ngang qua thung hmg va co kha nang bi quan trang pha
hong. Cau hoi ¢ day la co giao thirc nao dam bao su thang lo1 cua quan xanh hay khong?
Gia st chi huy canh quan xanh s0 1 goi thong diép dén chi huy canh quan xanh so0 2: “To1 du dinh
tan cong vao lic hoang hon ngay 14 thang 12 nam 2004, ¢é duge khong?”’. May méan thay, chi huy
canh quan xanh s6 2 nhan duoc thong diép va tra lo “E}Emg y”. Vay cuoc tan cong c6 chac xay ra
khong? Khong chic, bai vi chi huy canh quan xanh 56 2 khong chac cau tra 10i ctia anh ta d&én
duoc chi huy cua canh quan so 1.
Bay gi0 ta cai tien giao thuc them mot budc: cho no tro thanh giao thue ba chiéu: Bén canh quan
s0 1 goi ban hiép dong tan cong cho bén canh quan s0 2, bén canh quan s0 2 tra loi dc:mg y, bén
canh quan 1 thong bao cho ben 2 no da biet dwoc su tic:rng y cua ben 2. The nhumg néu thong bao
cuo1 -::Lulg cua ben 1 b mat thi sao? Beén 2 ciing s€ khong tan cong!
Neu ta co cai tlen thanh giao thie n chiéu di nita thi viéc hiép dong van that bai néu théng bao
cuodi cm1g by mat
Ta co the t]m},r moi twong dong giira bai toan hai sir quan va giai phap giai phong noi két. Thay vi
hop dong tan «cong, hai bén hop dong hiy noi ket!
Giai phap cudi cung la hai bén s dung phwong phap hiy noi ket ba clueu cung voi bo dinh thoi:
= Ben phat dm],g viec huy no ket s€ bat bo dinh tho1 cho moi yéu cau gial phcmg noi két cua
no, neu yeu cau giai phong noi két bi mén ky ma chwra nhan dugce tra lo1 cua ben doi tac,
no sé goi lai yéu cau mot 1311 nita. Néu yeu cau huy noi két bi man ky liéntuc N lan, bén
phat dong s€ tu y huy bo noi két do.
= Bén doi tac khi nhan duge yéu cau huy noi ket tur phia phat ﬁo:ng, s& tra 101 chap thuan va
cling bat bo dinh thoi, Néu méan ky ma tra lo1 chap thuan cia no khong co bao tra tir phia
phat dong, bén ddi tac s& tu hiy ndi két.

Hinh H7.7 s& mo phéng mot so tinh huong phat sinh trong qué trinh hity noi két 3 chidu ¢d st
dung bo dinh thoi.
Host | Host 2 Host 1 Host 2

G&i DR + DR
Khéi ding b dinh thi

G DR +
Khéi ding bé dinh thoi

GoiOR + Gé&i DR +

DR <h3i dding b dirh thdi .y Khéi ddng bd dinh then
Gi3i phong ndi ket Gii phang noi ket

GAiACK Goi ACK By
ACK Gidi phéng nbi két feh Man by

Tir giai phing nbi két

Y

L N X 2 N R

(@) Trwwong hop hity két noi 3 chiéu binh (b) Khung ACK cuoi ciing bi mit
thuong
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Host 1 Host 2
B%i DR + ' DR
Khd dong b drh th3i \
L |
. | Gdi DR +
¢ (E/ Khési g bé dinn thes
:
MEn g
GOIDR + |
Khés g bi Ginh thoi
GHIDR +
Khéi cng b dinh thed

G ACK

Gidi phinig ni ket

ey

Gidi ahong noi ket

(c) Trd loi bi mit

Host 1 Host 2
G6i DR + DR
Khdi ding £ dnh thd ‘\-\*
: | GéiDR +
: kﬂﬁ/’ Khai déng b4 dinh théi
: e |
L
hkan ky #
Gl OR + DR ¢
Khii ding b dinf ihi “---ﬁ._, -
4
L |
: :
,
: Manky
* Tie huy ndi ket
Man kN I
Tut hliy niii két

(d) Trd léi mdt va cdc goi tin DR theo sau ciing

bi mat

H7.7 Mot 6 tinh huong hity néi két theo phwong phap 3 chiéun

7.2.4 Piéu khién thong luong

E'leu khién théng lwong trong tang van chu}.ren vé co ban la giong giao thitc cira so truot trong

tang lién ket dit liéu, rl.hmlg kich thuwde cira s6 ctia bén géi va bén nhan 1a khac nhau. Moi host co
thé cé qua nhieu ket nol tal mot tho diem, vi the no l{hung chic la m:- the dam bao cung cap du S0
lucrng buffer cho méi két noi nham thue hién ding giao thitc cira s6 trwot. Can phai ¢6 so do cung
cap buffer dong.
Trude tién, bén goi phai géi dén bén nhan mét yéu cau danh riéng sO lugng buffer dé chira cac goi
beén goi goi dén. Bén nhan cfing phai tra 1oi cho bén goi s6 lwrong buffer toi da ma no co thé cung

cap. Mai khi bao nhan ACK cho mét géi tin ¢o so thitr tt SEQ NUM, bén nhan ciing phai géi kem

theo thong bao cho bén géi biét 1a lwgng buffer con lai 1a bao nhiéu dé bén gaéi khong lam ngap

bén nhan.

Vi du sau s&€ mo phong mot tinh hudng trao doi thong tin giira hai1 may A va B.

A Thong die B Giai thich

1 —- a 1 — i I
<yeéu cau § buffers= A muon B cung cap 8 buffers

Er—— alfer— - .
2 <ack=0,buf=4> B chi cap cho A 4 buffers thoi

el e
3 <geq =0, data = m0> A con lai 3 buffers

—Tlt e
4 <seq=1, data=ml> A con lai 2 buffers

e )
5 <seq = 2, data=m22> as Thong diep bi mat, nhung A nghino con 1 buifer
6 <ack =1, buf = 3= B bao nhan cho thong diép 0 va 1, con 3 buffers
7 <geq = 3, data = m3> A con lai 1 buffer
8 =  <seq=4, data=m4> === A khéng con buffer nio va phai dimg
9 = <geq=2, data=m2> ===* Théng diép thit 2 ciia A man ky va duoc truyen lai
10 <ack =4, buf = 0> Moi thir da dwoc bao nhan, nlumg A van nghén
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11 — cgck=4,buf=1> === A co thé g6i 1 goi tin thit 5
12 e <ack=4,buf=2> == B co thém 1 buffer nita

13 w— <geq=5, data=m5> w— A con lai 1 buffer

14 m— <geq= 6, data = mé6> === A nghén moét lan nita

15 = <ack =6, buf=0> 4= A van con nghén

16 ... <ack=6,buf=4> < Kha ning dan den deadlock

H7.8 Vi du mot phién giao dich giita hai thie theé tang van chuyen

Mot van dé tiém tang trong so do ‘dung buffer dong la co ché hoat dmng cua no ¢o thé dan dén
deadlock. Vi du trong hang 16, néu bao nhan <ack = 6, buf = 4> ctia bén B bi mat, ca hai bén A va
B déu roi vao trang thai deadlock. Pé tranh tinh ’uang nay, néen cho cac host dinh ky goi1 cac bao
nhan va trang thai buffer 1én moi két noi van chuyen ctia chung.

7.3 Tang van chuyén trong mang Internet

Trong Internet, tang van chuyén duoc thiét ké ra voi y do thue hién cac nhiém vu sau:

= Pam bao viéc phan phoi thong diép qua mang.

= Phan phoi cac thong diép theo thit tir ma chung duoc goi.

= Khong lam trung lép thong diep.

= Ho tro nhitng thong diép co kich thudc 1on.

= Ho tro co ché dong bo hoa.

= HO tro viée lién lac cuia nhiéu tién trinh trén moi host. |
Tang van chuyén trong Internet ciing hd tro hai phuwong thirc hoat dong khong noi ket va ¢ noi
két véi hai giao thite lién lac twong ting 1a UDP va TCP.

7.3.1 Giao thirc UDP (User Datagram Protocol)

UDP la dich vu truyén dit liéu dang klmng 11-::1 két. Khong ¢ thiét 1ap noi két giita hai bén truyen
nhan, do do goi tin UDP (segment) co thé xuat hién tai nit dich bat ky lic nao. Céc segment UDP

tir than chira moi thong tin can thiét dé ¢ thé tu di dén dich. Khuon dang ctia ching nhuw sau:
0 16 31

SrcPort DstPort

Length Checksum

Data |

H7.9 Khuon dang cua mot segment UDP

Giai thich:

= SrcPort: Pia chi cﬂng nguon, la 50 hiéu cua uen trinh go1 go1 tin di.

= DstPort: Bra clu m:mg dich, la so hiéu cia tien trinh s€ nhan go1 tin.

= Length: Tong chiéu dai cta segment, tinh luon ca phan header.

» Checksum: La phan kiém tra 16i. UDP s& tinh toan phan kiém tra 16i tdng hop trén phan
header, phan dit liéu va ca phan header 40. Phan header ao chira 3 trueong trong IP header:
dia chi IP nguon, dia chi IP dich, va trwong chiéu dai cia UDP. Phuwrong thite tinh toan nhuw
sau:
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u_short
cksum(u_short *buf, int count)
i

register u_long sum = 0;
while (count--)

{

sum += *buf++;
if (sum & 0XFFFF0000)

t , o 2 :
/* bit carry xuat hién, vi the gap va cong don né lai */
sum &= 0xXFFFF;
SUm +-+;

H

H
return ~(sum & 0xFFFF);

H

Xem thong diEp la mot chum cac s6 nguyen 16 bits. Cong don cac s6 nguyen nay tung bit
mot. Két qua cong don cuodi cung chinh la phan kiém tra 16i.
= Data: Phan dit liéu hai bén go1 cho nhau.
UDP hoat dong khong tin cay cho lam, vi: Khong ¢o6 bao nhan dit igu tu tram dich; khong ¢o co
ché dé phat hién mat go1 tin hodc cac goi tin dén khc::rng theo thit tir; khong c6 co ché tiw dong gdi
lai nhitng gdéi tin bi mat; khéng c6 co ché diéu khién luong dit liéu, va do do cé thé bén géi s& lam
ngap ben nhan.

7.3.2 Giao thirc TCP (Transmission Control Protocol)

Nguoc vai giao thue UDP, TCP la giao thirc van chuyen tinh vi hon, dung de cung cap dich vu
van chuyen tin cay, huong noi ket theo kiéu truyen thong tin bang cach phan luong cac bytes.

TCP la giao thitc truyen hai htrmlg dnng tho1, nghia la mo1 mot no1 ket ho trg hai lucmg b}f’[es chay
theo hai huong. No r:ung bao gém mot co ché diéu khién ﬂmng luong cho moi lunng bytes nay, de
cho phep bén nhan gio1 han luong dit lieu ma ben goi co the tm}fen tai mét thoi diém nao do. TCP
cling ho tro co ché da hop, cho phép nhidu tién trinh trén mot may tinh ¢ thé dong thoi thue hién
d6i thoai vdi doi tac ctia chiing.

7.3.2.1 Hai dau mut truyén dit liéu véi nhau nhu thé nao?

TCP la giac:n thirc hudng byte, nghia 1a bén goi ghi cac bytes lén nﬁi ket TCP, bén nhan doc cac
bytﬂs tir néi két TCP d6. Mac du TCP mé ta dich vu ma no cung cap cho tang ung dung la theo
kieu “luong cac bytes”, nhlmg tw than TCP khong 1I11}-’E11 tung byte mot qua mang Internet. Thay
vao d6, thue thé TCP trén may nguon trir tam di s6 bytes phat ra tir tién trinh géi dé tao nén mot
g0i tin ¢6 kich thude hop 1y 161 méi gdi goi tin do dén thue thé TCP ngang hang bén may dich.
Thue the TCP bén may dich s& boc cac bytes dit liéu trong gdi tin ra va dat chiing vao buffer cua
no. Tién trinh bén nhan tir d6 ¢ the doc cac bytes tir buffer nay tiy thich. Qua trinh truyén nhan
tren duge mo phong trong Hinh H7.10.

.--"_FF- . -'_‘-\_"-.H_\_ ,_-""_'_-FF. - ”"-\_\_‘-.-‘H.
{  Tiéntrinh g&i ) (__Tién trinh nhan )
L =
] Ghi cac bytes ] Boc cac bytes
TCP TCP
|  Buffer g&i | | Buffernhan |
| Segment | [ Segment || | | | Segment |

Truyén cac segments

H7.10. Cach tlnrc TCP quan 1y luong cac bytes
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7.3.2.2 Khuon dang TCP Segment

Cac go1 tin duogc trao do1 bai hai thue the TCP trong Hinh H7.10 duogc go1 la cac segment (doan),
do moai goi tin mang theo mdt doan cuia ca mot luong cac bytes. Moi segment ¢6 mot header nhw

duoc chi ra trong Hinh H7.11.
0 4 10 16 31

SrcPort DstPort

SequenceMum

Acknowledgment

HdrLen 0 Flags Advertised\indow

Checksum UrgPtr

Options (variable)

Data

H.11 Khuon dang TCP header

Giai thich:
= Cac truong SrcPort va DstPort chi ra dia chi cong nguon va dich, giong nhu tmng UDP.
Hai truong nay cung voi hai dia chi IP nguon va dich s€ duoc két hop voi nhau dé dinh
danh duy nhat mot két noi TCP. Nghia la mot két noi TCP s& duoc dinh danh boi mot bo 4
truong
(Cong nguon, Pia chi IP nguén, Céng dich, Pia chi IP dich)
= Cac truong Acknowledgement, SequenceNum va AdvertisedWindow tat ca duoc sit
dung trong giai thuat cira so truot cia TCP. B6i vi TCP 1a giao thire hudng byte, nén moi
byte ctia dit liéu s& co mot so thit tir; truong SequenceNum chira so thi tr cia byte dau
tien cua mot day cac bytes clnra tmng mot segment. Cac huﬂng Acknowledgement va
AdvertisedWindow dugc dung de ﬂlDIlg bao tien do nhan cac bytes trong luong dir lieu va
kha nang tlEp nhan l::hung Pé don gian hoa van de, chung ta bo qua s that la dit ligu co
thé chay theo hai chiéu, & day ta dura ra so do nhwr sau: bén géi s& goi mot segment dit lidu,
byte dit liéu dau tién trong segment do s& ¢6 so thit tir 1a SequenceNum; bén nhan sé& bao
nhan bang cac truong Acknowledgement va A dvertisedWindow.
Data (SequenceNum)

Hff— _'__——-—____Ht_
Bén goi Bén nhén
‘_""‘——_.._._____ __———"___-‘f-‘

Acknowledgment +
AdvertisedWindow

H7.12 G& dir lieu va bao nhan

Cach thure hai bén sur dung cac truong trén nhu thé nao sé duoc trinh bay trong phan diéu
khién luéng dit lidu.

* Truong Flags dai 6 bits duoc st dung dé chira thong tin didu khién glira ha1 ben su dung
giao thite TCP. M6t bit trong trrdng nay la mot ¢o, cu thé nhu sau: SYN, FIN, RESET,
PUSH, URG, ACK. Hai co SYN va FIN duoc dimg dé thiét 1ap va giai phong noi ket. Co
ACK duogc dat moi khi truong Acl—muwledgement 1a hop 1é. Co URG dugce dung dé danh
dau segment nay chira dit lieu khan cap. Khi co nay duoc dat, truong UrgPtr s€ chi ra noi
bat dau cua dit lidu khong khan cap (dit liéu khan cap luén nam & dau ctia phan dir lieu).
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Co PUSH bao hieu cho béen nhan mng bén goi da dung thao tac PUSH, tic la bén goi da
khong cho nhan du cac bytes de lap day mot segment, tmng buffer go1 du co bao nhieu
bytes dit ligu cling dugc beén goi dong vao segment va gai di. Cudi cung, ¢ RESET duoc
dung dé thong bao rang bén nhan did by 101 (vx du nhur no da nhan mot segment ma dang 1€
ra khong phai la segment do), vi thé né muon hity bé noi két.

»  Truong Checksum dugc st dung chinh xac giong nhu trong giao thntc UDP.

= Do header ctia TCP ¢6 do dai thay doi, nén truong HdrLen s& chi ra do dai cu the cta
ph?m header nay.

7.3.2.3 Bat tay trong TCP

TCP sit dung giao thirc bat tay 3 chiéu.

= Buwdc 1: Cient (bén chi dong) gdi dén server mot segment yéu cau noi két, trong do chira
s0 thit tw khéi dau ma no sé dung (Flags = SYN, SequenceNum = Xx).

= Buwarc 2: Server tra 101 cho client bang mot segment, trong dé bao nhan rang nd san sang
nhan cac byte dit hgu bat dau tir so thu tu x+1 (Flags = ACK, Ack =x+ 1) va cting bao
rang so thu tu kho dau ctia bén server la 'y (Flags = SYN, Sequem:eNum ‘F)

«  Budc 3: Cudi cung client bao cho server biét, n6 dé biét s6 thir tu khoi dau cua server la y
(Flags = ACK, Ack = y+1).

Bén chu dong Bén bj dong
(client) (server)

H7.12 Biit tay 3 chiéu trong TCP

7.3.2.4 Huy bit tay trong TCP

Viéc huay bat tay trong TCP duoc thure lnen qua 4 buoc:

= Buwdc 1: Cient (bén chu dong) goi dén server mot segment yéu cau huy noi két (Flags =
FIN).

=  Budc 2: Server nhan duoc mot segment FIN, s& tra 10i bang mot segment ACK. Sau khi d3
hoan tat hét moi thir dé dong noi ket, server s& goi cho client tiep mot segment FIN.

=  Buoc 3: Client nhan duogce FIN sé tra lo1 ACK sau do no sé chuyén sang trang thai cho doi
co dinh han. Trong tho1 gian cho doi nay, client sé tra lot ACK cho mo1 khung FIN. Hét
thoi gian chd doi, client s& that su dong noi két.

=  Buwdc 4: Server khi nhan duoc ACK s& that su déng néi két.
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Client Server
dang don
g g Fiv
e
> dang ddéng
i
%_':- -
. Ak
g i :
- da dong
=
q;
=t
~ da déng

H7.13 Hury noi ket trong TCP
7.3.2.5 Diéu khién thong lwong trong TCP

TCP dung phu’m]g phap diéu khién thong llrmlg ‘clta sO truot vai kich thude cua s0 dong”. Nhic
lai rang TCP la giao thirc huong bytes. Ta ¢o thé tudng twong hinh anh sau: tién trinh bén géi ghi
ra mot luong cac bytes, tien trinh bén nhan doc vao mot luong cac bytes.

Bén goi
= T

m| mjmjm|_ | _1_|% P

=== |= et |

HFEE” o Il

of —{ta| e —|= L
oo| oo| oo o] _ - Iy
i | [ [ g [ } E
Clalals @ i
O =y L |8 -
Bén nhan

1 H7.14 Truyen nhan theo luong bytes
Nhu dé@ no1, TCP khong truyen nhan dit lieu cho ung dung tung byte mot ma no trit tam cac bytes
trong buffer dén klu du dong go1 thanh mot segment thi moi truyéen di.
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Sé thir tw khéi dau

SsequenceMNum

! |

Dir liéu Hdr

Ddr ligu Hdr

= -
|

H7.15 Cac luong bytes dirgc phan doan nhur thé nao

T

Acknowledgement

Byte dau tién ctia moi lunng bytes s duoc danh sO bang “s6 that tu khoi dau”, va so nay duoc dan
xep trong giai doan bat tay 3 chieu. Truong SequenceNum trong TCP segment chura sO thnt tur cua
byte dau tién nam trong segment do. Ciing nhu trong giao thirc cira s0 truot, khi bén nhan nhan
duoc n bytes trong mot segment, bat dau tir byte thir SequenceNum, no sé bao nhan tot n bytes
nay va cho nhan tiep tir byte thit Acknowledgement (Acknowledgement = SequenceNum + n).

Bén g Bén nhan Buffer
réng
'EE 30
2KB
L AGK = 2048 WIN = 2048
G&i tiép
ZKB -
day
Bén g&i bi Bén nhan da
nghén i T xirly 2KB
2KB
Béngoico -
da ZKB
SEGQ - 058
1K 2KB

H7.16 Vi du ve dieu khien thong luong trong TCP
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Do kich thudc cita so la dong, nén trong moéi khung bao nhan ciia minh, bén nhan dinh kém theo
thong bao vé kich thudc cira s6 san dung cua no (lugng buffer con tréung), do chinh la trrong
AdvertisedWindow trong TCP segment. Lan sau, bén goi sé khong duoc gai lugng bytes vurot
qua AdvertisedWindow.

Trong vi du tren, luc dau bén nhén co kich thudce buffer la 4 KB. Ben goi dét sO thit tu khoi dau la
0, sau do6 truyen 2 KB. Buffer bén nhan con lai 2 KB rong, do dé né bao nhan
“Acknnwledgement 2048, AdvertisedWindow = 2048”. Bén goi goi tiep 2 KB, khi d6 buffer
bén nhan bi day, né lién bao nhan “Acknowledgement = 4096, AdvertisedWindow = 0”. Khong
con buffer nhan, nén ben go1 sé tam tho1 b1 nghén. Sau khi bén nhan xar ly xong 2 KB, no lien bao
“Acknowledgement = 4096, A dvertisedWindow = 2048, Liic nay bén géi co thé goi hep toi da
1a 2 KB, nhung no chi con 1 KB dit liéu dé gdi ma thoi.
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Chuwong 8: CAC UNG DUNG MANG

Chuong nay sé tim hieu mot sO tmg dung mang pho bién hién nay, chi yéu tap trung vao giao
thnrc hoat dong cua ching.

Vi du dau tién dwoc xem xét 1a dich vu tén phan tan, dich vu dau tién dwoc cai dit trong mot mang
may tinh. Vé thuc chat dich vu tén 1a cai ma cac img dung khac phai phu thude vao. Mot server
phuc vu tén thirong dugce st dung boi cac 11‘ng dung khac hon la boi con nguoi.

Sau d0, cac 1mg dung mang truyéen thong va pho bién s& duoc gidi thidu, bao gom cac dich vu
MAIL, WEB va FTP.

Ciing can noi trirde rang, nhimg dich v mang vira néi s& dua trén hai giao thire van chuyén da
duoc dé cap trong churong 6 1a TCP va UDP.

8.1 Dich vu ten (DNS)

Cho dén ba}f gi0, chung ta van dung dia clu dé dinh danh cac host. Trong Kin rat thuan tién cho
viec xur 1y cua cac router, cac dia chi $0 khong than thién voi nguol dung lam. Vi Iy do nay, cac
host thuong dugce gan cho mot cai tén than thién va dich vu tén duoc su dung dé anh xa tir cai tén
than thién voi nguoi ding nay sang dia chi s6 von rat than thién véi cac router. Dich vu nhu vay
thuong 1a timg dung dau tién duoce cai dat trong mot mang may tinh do noé cho phép cac ting dung
khac tir do dinh danh cac host bﬁng ten thay vi b?mg dia chi. Dich vu tén thuwong dwuoc goi la phﬁn
trung gian (middleware) vi no lap day khoang cach giita cac tng dung khac va 1op mang phia
duon.

Tén host va dia chi host khac nhau & hai diém quan trong. Thit nhat, tén host thuwong ¢ d6 dai
thay doi va d& goi nho, vi thé no gitip ngudi ding dé nhé hon. Thit hai, tén thuong khong chira
thong tin gi dé gitp mang dinh vi (chuyen cac goi tin dén) host. Pia chi, nguoc lai, lai ham chta
thong tin vach duong trong do.

Truoc ki di vao chi tiet cach thue dat ten cho cac host trong mang nhu thé nao, chiing ta di dinh
nghia moét so6 thuat ngit trude:

* Khong gian tén (name space) dinh nghia tap cac tén co thé c6. Mot khong gian tén ¢ the la
phang (flat) — mot tén khong thé dwoc chia thanh cac thanh phan nhé hon, hodc phan cap.

= He thong tén duy tri mot #dp cdc anh xa (collection of bmdlngs) fir tén sang gia tu, Gia tr1 co
the 1a bat c1r thir gi chuing ta muon hé thong tén tra ve khi ta cap cho no mot tén de anh xa;
trong nhiéu trrong hop gia tri chinh la dia chi host.

= Mot co ché phdn gidi (resolution mechanism) la mot thu tuc ma khi dugc goi voi tham s0 1a
mot tén, s€ tra vé mot gia tr1 twong ung.

=  MOot server tén (name sewer) la mot ket qua cai dat cu thé ctia mot co ché phan giai ludn san
dung trén mang va co the duge truy van bang cach goi dén né mot thong diép.

Mang Internet da c6 san mot hé thnng dat tén duoc phat trién tot, go1la hé ﬂ’:mzﬂ tén m.r.en
(domain name system — DNS). Vi thé chiing ta s& ding DNS lam co s& dé thao luan vée van de dat
tén cho cac host. , ‘

Khi nguoi ding dwa mot tén host dén mot vng dung (c6 the tén host d6 1a mot phan ctia mot tén
hon hop nhu dia chi email chang han), ung dung nay s€ lién he voi1 he thong tén de dich tén host
sang dia chi host. Sau do img dung lien tao mot noi ket den host do thong qua giao thirc TCP
chﬁng han. Hien trang duoc mo ta trong hinh H8.1.
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MNgurdr dung 1

2 i
ptphi@ceit ctu edu.wn

cit.ctu.eduxn

b pragrarr
203.162.36.145 20316236145 4

3

203.162.36.145 3

HS.1 Tén may duoc dich sang dia chi,
cac so tir 1-5 the hién trinh tr cac bude xit Iy

8.1.1 Mién phan cap

DNS ca1 dat khong gmn ten phan cap dung cho cac doi twong trén Internet. Cac tén DNS duoc xit
1y tir phai sang trai, st dung cac dau cham (.) lam ky tu ngén cach. (Mac du cac ten DNS duoc xur
ly tur phai qua trai, nguot dung tlnrcmg doc chung fir trai sang phat). Vi du tén mién ciia mot host 1a
mail.cit.ctu.edu.vn. Chuy rang cac tén mien dugc sit dung dé dat tén cac doi f:lrcmg trén Internet,
khong phai clu duge dung dé dat tén may. Ta c6 thé muong twong cau tric phan cap cua DNS
giong nhuw hinh dang cay. Hinh H8.2 1a mot vi du.
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HS.2 Ciy phan cap tén mién

C6 thé thay rang, cay phan cap khong qua rong ¢ muc dau tién. Méi quoc gia co mot tén II]:IEI'L_,
ngoai ra con ¢o 6 muén lon khac gom: edu, com, gov, mil, org va net. Sau mién 16n na}r nam o
M¥. Nhitng tén mien khong chi ra tén nudc mot cach twong minh thi mac nhién 1a nam & My,

8.1.2 Cac server phuc vu ten

Mot cau tric tén mien phan cﬁp hoan chinh chi ton tai trong y niém. Vay thi trong thuec té cau tric
phéan cap nay duoc cai dat nhur thé nao? Budce dau tién la chia cau tric nay thanh cac ciy con goi
la cac vitng (zone). Vi du, hinh H8.3 chi ra cach thitc cau triic phan cap trong hinh H8.2 duoc chia
thanh cac viing nhu thé nao.
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H$.3 Cau triic mién phan cap dwoc chia thanh cac viing

Moi mot vung co the dugc xem la don v quan ly mot bo phan cua toan hé th-:::«ng phan cap Vi duy,
vimg cao nhat ctia hé thong phan cap dugc quan ly boi NIC (Network Information Center), vung
ctu duoc quan ly boi Tmcmg Pai Hoc Can Tho.

Mot ving luén c6 moi lién hé dén cac don vi cai dit co ban trong DNS - cac server tén. Thong tin
chira trong mét ving dwoc thiet lap ta1 hai hodc nhiéu server tén. Moi server tén ¢ thé truy xuat
duoc qua mang Internet. Client goi yeu cau den server tén, server tén sé tra 101 cho yéu cau do.
Cau tra lo1 do1 khu chra thun,g tin cuo1 cung ma client -::an, do1 khi la1 chara chi tilem den mot
server ten khac ma client nén goi cau hor den do. Vi thE: theo cach nhin thien ve cai dat, nguoi ta
co thé nghl ve DNS dugce car dat bang cau tric phan cap cac server tén hon la bang cau truc phan
Cap CAC Mmién.

H8.4 Cdu triic phdn cdp ciia cdc server tén

Pé v rang moi ﬂmg duge cai dat trong hai hoac nhleu server tén voi ly do du phnng, nghla la néu
mot server bi chét s& con cac server khac thay thé. Mat khac, mot server tén ciing co the dugc
ding dé cai dat nhiéu hon mot ving.

MOi server tén quan ly thong tin ve mot viing dudi dang mét tap cac mau tin tai nguyén (resmu ce
record). Moi mau tin tai nguyen la mot anh xa fir tén sang gia tr1 (name to value binding), cu thé

hon Ia mot mau tin gom S truong:
(Tén, Gia tri, Kiéu, Lop, TTL)
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Cac truong Ten va Gia tri la nhu:ng g1 chung ta muc:m cO, ngoal tra truong Kiéu chi ra cach thic
ma Gia tri duoc thong dich. Chang han, truong Kieu = A chi ra 1ang Gia tri la mot dia chi IP. V1

thé cac mau tin kidu A s& cai dat kidu anh xa tir tén mién sang dia chi IP. Vi du nhu mau tin:
(ns. ctu.pdu.vn, 203.162.41.166, A, IN)

chi ra rang dia chi IP cua host co tén ns.ctu.edu.vnla 203.162.41.166.
Ngoai ra con ¢6 nhimg kiéu khac:
= NS: Truong Gia tri chi ra tén mién cua may tinh dang chay dich vu tén, va dich vu do co
kha nang thong dich cac tén trong mot mien cu the.
Vi du mau tin:
(ctu.edu.vn, ns.ctu.edu.vn, NS, IN)
chi ra rang server tén cuia mien ctu.edu.vn co tén 1a ns.ctu.edu.vn.
= CNAME: Truong Gia tri chi ra mot cai tén gia cua mot host nao do. Kieu nay duoc dung
dé dat thém bi danh cho cac host trong. mién.
=  MX: Tmm]g Gia tri chi ra ten mien cua host dang chay chm:mg trinh mail server ma
Server d6 ¢ kha nang tiép nhan nhitg thong diép thude mot mién cu thé.
Vi du mau tin
(ctu.edu.vn, mail.ctu.edu.vn, MX, IN)
chi ra rang host ¢o tén mail.ctu.edu.vn la mail server cua mién ctu.edu.vn.
Truong Lop duoc sit dung nham cho phep thém vao nhitng thue the mang khong do NIC quan ly.
Ngay nay, 10p dugc st dung rong rai nhat 1a loai dwge Internet sit dung; né duogce ky hiéu la IN.
Cuodi cung truong TTL chi ra mau tin ta1 nguyen na}e" s€ hop l¢ trong bao lau. Truong nay duoc su
dung boi nhiing server dang trit tam cac mau tin cta server khac; khi truong TTL hét han, cac
mau tin chira truong TTL het han do s€ br cac server xoa khoi cache cua minh.
Peé hiéu 6 hon cach thitc cac mau tin tai nguyén duoc thé hién trong cau truc phan cap, hiy Xem
vi du duoc vé trong hinh H8.3. Pé don gian hoa van dé, chiing ta b qua truong TTL va cung cap
Thﬂng tin twong ung n::lu} mot server ten lam nhiem vu q_uan ly cho mot vung
Pau tien, server tén goc (root name server) sé chira mot mau tin NS cho mor server -::ap hai. No
cling chnita mot mau tin A dé thc:-ng dich tir mot tén server cap hai sang dia chi IP cua no. Khi dugc
ghép véi nhau, hai mau tin nay cai dat mot cach hiéu qua mot con tro tir server goc dén mai server
cap hai ctia no.

(edu.vn, dns1.vnnic.net.vn, NS, IN);théng tin vé mién con edu.vn lwvu & may
dns1.vnnic.net.vn

(dns1.vnnic.net.vn, 203.162.57.105, A, IN);may dns 1.vnnic.net.vn ¢6 dia chi 203.162.57.105
(cisco.com, ns1.cisco.com, NS, IN)

Keé tiep, mien edu.vn co mot server ten hién hitu ta1 may dnsl.vnnic.net.vn va server nay lai chra
cac mau tin sau;

(ctu.edu.vn, ns.ctu.edu.vn, NS, IN)
(ns.ctu.edu.vn, 203.162.41.166, A, IN)
L

Cuoi cung server ns.ctu.edu.vn lai chira thong tin vé cac may tinh cia truong Pai Hoc Can Tho
cting nhu cac mién con cua Truwong Dai Hoc Can Tho

(ceit.ctu.edu.vn, ns.cit.ctu.edu.vn, NS, IN)
(ns.cit.ctu.edu.vn, 203.162.36.144, A, IN)
(ctu.edu.vn, mail.ctu.edu.vn, MX, IN)
(mail.ctu.edu.vn, 203.162.139.21, A, IN)

(www.ctu.edu.vn, mail.ctu.edu.vn, CNAME, IN)
||
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Chu v rang trén ly thuyét cac mau tin ¢6 thé dwoc dung de dinh nghia bat ky kieu doi twong nao,
DNS la1 thuong dugce su dung dé dinh danh cac host va site. DNS khéng duoc ding dé dinh danh
ca nhan con Il.gm:n hoic cac doi tuong khac nhu tap tin hay thu muc, viec dinh danh nay dugc thuce
hién trong cac he th-:-ng phuc vu tén khac. Vi du X.500 la he thong dinh danh cua ISO duoc dung
dé dinh danh con nguoi bang cach cung cap thong tin vé tén, chirc vu, so dién thoai, dia Chl va
van van. X.500 da clnmg t0 la qua phuc tap nén khong dﬁ-:jﬂ ho tro boi cac search engine noi tiéng
hién nay. Tuy nhién no lai la nguon goc phat sinh ra chuan LDAP (nghmrmght Directory Access
Protocol). LDAP von la thanh phan con cua X.500 dugc thiét ké dé lam phan front-end cho X.500.
Ngay nay LDAP dang tro nén phn bién nhat 1a & cﬂp do cong ty, to chitc 16n, dong vai tro 1a hé
thong hoc va quan ly thong tin vé nguor dung cia no.

8.1.3 Phuong phap phan tich tén

V&i mot hé thong phan cap cac server tén da trinh bay, bay gio chung ta di tim hiéu cach thirc mot
khach hang giao hep V01 cac server Ilay de phan tich cho duoc mot téen mién thanh dia chi. Gia su
mot khach hang muon phan tich ten mien www.ctu.edu. vI, dau tién khach hang na}f € gcﬂ yeu
cau chira tén naj.f dén server tén gﬂc Server gc}c khong thé so khop tén theo yéu cau Vo1 cac tén
ma no chura, hen tra 101 cho khach h.ang mot mau tin kiéu NS chira edu vn. Server goc ciing tra vé
tat ca cac mau tin ¢6 lién quan dén mau tin N'S vira noi, trong d6 ¢6 mau tin kleu A chua dia chi.
cua dnsl.vnnic.vim.vn. Khach hang chura ¢6 thong tin cudi cung ma no muon, tiép tuc gdi yéu cau
dén server ten tai dia chi 203.162.57.105. Server tén thu hai nay lai khong thé so khop tén theo
YU cau vol cac ten ma no chura, tlep tuc tra lo1 cho khach hang mot mau tin loai1 NS chura ten
ctu.edu.vn -::1111g vél mau tin kieu A twong tmg voi tén server la ns.ctu.edu.vn. Khach hang lai hEp
tuc gon yeu cau dén server tén tai dia chi 203.162.41.166 va lan nay nhan duoc cau tra 161 cudi
cung ¢o kiéu A cho tén www.ctu.edu.vn.

Vi du trén chac chan sé dé lai nhiéu cau hoéi ve qua trinh phan giai ten. Cau hor thuong duoc dat ra
la: Luc kho dau lam sao khach llang co thé dinh vi dugc server g-::n:‘Tl Da}f la bai toan co ban dat ra
cho moi he thong phuc vu tén va cau tra lo1 la: he thﬂng phai tir than van dong dé co duoc thong
tin vé cac server goc! Tmng tinh hudng cua hé thong DNS, anh xa tir tén sang dia chi cua mot hay
nhiéu server goc duoc pho bién cho moi nguoi, nghia la anh xa do dwoc loan bao thong qua cac
phurong tién truyén thong khac nam ngcrm hé thong tén.

Tuy nhién, trong thuce te Khong phai tat ca khach hang déu biét vé cac server goc. Thay vao do,
chuong trinh khach hang chay trén moi host trong Internet dugce khéi dong vai cac dia chi lay tir
server tén cuc bo. Vi du, tat ca cac host trong Khoa Ccmg Nghe Thong Tin cua Truong Pai Hoc
Can Tho déu biét Server tén no1 bo dang chay trén may ns.cit.ctu.edu.vn. Pén luot server tén cuc
bo nay lai chira cac mau tin tai nguyén cho mot hodc nhiéu server goc ctia no, vi du:

(., a.root-servers.net, NS, IN)
(a.root-server.net, 198.41.0.4, A, IN)

Trong vi1 du trén, server ten cuc bo co thong tin vé mot server tén gnc cua no (chu y II'I_lEIl gcn:
duoc ky hiéu bang dau cham) 1a a.root-servers.net, dia chi IP twong tmg ciia server goc nay la
198.41.0.4.

T do, viéc phan gia1 mot tén mién bat dau tir cau truy van cua khach hang den server cuc bo. Néu
server cuc bo khong co san cau tra 101, no sé goi cau hoi dén server tir xa dum cho khach hang.

- - 1 ~ ~ # A = 7 L]
Chuor hanh dong tren co the dugc mo ta trong hinh H8.5
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H8.5 Qua trinh phan gidi tén trong thuc té, cac sbé 1 dén 8 chi ra trinh tu
thuc hién

8.2 Electronic Mail (SMTP, MIME, POP3, IMAP)

Email 1a mot trong nhimg ung dung mang lau doi nhat nhu:ng lai pho dung nhat. Thit nghi khi ban
muon goi thong diép dén mot nguoi ban & dau kia cua thé gidi, ban muon mang thuw chay bo qua
do hay chi don gian lén may tinh g6 it hang va nhan mit Send? That ra, nhiing bac tien boi cua
mang ARPANET da khong tien doan dugc email s la lmg dung then chot chay trén mang nay,
muc tieu chinh {:ua ho 1a thiét ké hé thung cho phep truy cap tai nguyen tir xa. He thc}ng email ra
doi khong may ndi bat, dé bay gio lai duge st dung hang ngay boi hang trieu nguoi trén the g101.
Muc tiéu ctia phan nay 1a chi ra nhitng nhan vat hoat dong trong hé thong email, vai tro cia ho,
giao thitc ma ho st dung va khudn dang thong diép ma ho trao doi véi nhau.

8.2.1 Cac thanh phan caa hé thong email

Mot he ﬂmng email thm:mg c¢o 3 thanh phan chinh: Bo phan tro grup ngl:rm dung (User Agent),
Mail Server va cac glaﬂ thirc ma cac thanh phan nay ding de giao tiep voi nhau.

Nguoi ta phan loai cac giao thire nhar sau:

»  Giao thuc giita cac mail servers bao gom:

o SMTP (Simple Mail Transfer Pmtucul) dugc cac server dung dé chuyen thu qua la1
vol nhau. Vi du ném na, né giong nhw cach thirc ma cac tram buu dién dung de chuyen
cac thung thu ciia khach hang cho nhau. Théng tin chi tiét vé giao thitc nay dwoc mo ta
trong tai liéu RFC 822.

» Giao thire giita mail server va user agent bao gom:

o POP3 (Post Offic Protocol version 3 [RFC 1939]): duoc user agent st dung dé lay thu
ve tir hop thu cia no trén server.

o SMTP: duoc user agent st dung de géi thu ra server.

o IMAP: (Internet Mail Access Protocol [RFC 1730]): Co nhiéu tinh nang vuot tro1 hon
POP3. Ngoai ra IMAP con cho phep goi mail.
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Chu thich
NI Hang doi cac théng diép céan gdi di
=i Hop thw cla ngudi dung

H$.6 Cac thanh phan ctia hé thong email

8.2.2 Khuon dang cua mot email
RFC 822 dinh nghia mot email gom co hai phan: phan tiéu dé (header) va phan than (body).

Than

H8.7Khuon dang ciia email

Ca hai phan déu duoc thé hién dudi dang ky tu ASCIL. Luc dau, phan than duoc qu dinh co
khuon dang van ban don gian. Sau nay nguoi ta de nghi mét chuan méi goi 1a MIME, ¢6 thé cho
phep phan than cua email chnra bat ky loai di lleu nao.

Phan tiéu d& bao gom nhiéu dong thong tin, mm dong két thuc bang hai kv tr <CRLF>. Phan tiéu
dé duoc chia khoi phan than boi mot hang rong. Moi ml;tt hang tiéu dé chira mot cap “tén” va “gia
tri”, cach nhau béi dau hai cham (:). Nguoi dung co thé rat quen vai nhieu hang tiéu dé vi ho
ﬂm‘c:!ng phai dién thong tin vao day. Vi du

Tén Gia tri

From: Dia chi nguo1 go

To: Pia chi cua nguo1 nhan
Subject: Chu dé thu

Date: Ngay go1

RFC 822 duoc mé rong nam 1993 (va duoce cap nhat lai nim 1996) dé cho phép email mang duoc
nhiéu loai dit liéu: audio, video, hinh anh, tai hiéu Word, ... MIME (Mu]tlpmpmse Internet Mail
Extensions) ve co ban cé ba phan. Phan dau tién 1a tap cac dong header ding dé bo tic cho phan
header cii ctia RFC 822. Theo nhiéu cach, nhitng dong header nay mo ta dit liéu chira trong phan
than. Cu thé nhu sau:
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Teén Gia tri

MIME-Version: Phién ban MIME dang st dung
Content-Description: Mo ta trong thar dang co dit ligu gi
Content-Type: Mo ta kieu dit liéu dang nam trong thu
Content-Transfer-Encoding: Mo ta cach thue ma hoa dit lieu trong thu

Phan thit hai 1a cac dinh nghia cho mét tap cac kieu ndi dung (va kiéu con néu ¢é). Vi du mot so
kiéu ma MIME dinh nghia:

Kieu Y nghia

image/gif Anh dang gif

image/jpeg Anh dang jpeg

text/plain Vian ban don gian

T T ;’3;11 b&u; mo rong (co dat font chit, duge dinh dang dam, nghiéng hoac gach
Dit liéu trong thu duoc xuat ra tir mot img dung nao d6. Chang han:

application application/postscript: tal liéu Postscript ( .ps)
application/msword: ta1 liéu Microsoft Word (.doc)

MIME ciing dinh nghia kieu multipart dé chi ra cach ma phan than cua thu mang nhleu loa1 dur
liéu khac nhau nhw thé nao. Chi ¢6 mot kiéu con ciia multipart 1a mixed véi v nol Iang trong
phan than ctia thw c6 nhiéu manh dit liéu khac nhau, doc lap v4i nhau va duoc sap xép theo mot
trinh tir cu the. Méi manh dit liéu sé ¢o phan tieu de 11&11g dé mo ta kiéu dit ligu ctia manh do.
Phan thit ba mo ta cach thite mé hoa cac kiéu dit liéu ndi trén dé c6 the tmyen chung duoi dang
ASCII. Ly do dé moi bitc thu phal chura cac ky tw ASCII 1a vi @ di duoc dén dich, birc thu d6 cd
the phai trung chuyéen qua nhiéu gateway, ma cac gateway nay deu coi moi birc thw dudi dang
ASCIL Néu trong thu chita bat ky ky tur nao khac ASCII thi thu s& bi dut gay noi dung. MIME st
dung phurong phap ma héa true tiép dit liéu nhi phan thanh cac ky tu nhi phan, goi la base64. Y
fong cua base64 la anh xa 3 bytes dit lieu nlu phan nguyeéen thuy thanh 4 ky tw ASCII. Gia1 thuat
don gian nhw sau: tap hop 3 bytes dit lieu nhu phan la1 thanh 24 bits, sau do clua 24 bits nay thanh
4 cum, mot cum 6 bits. Mot cum 6 bits dugc anh xa vao mot trong 64 ky tu ASCII hop le; vidu 0
anh xa thanh A, 1 anh xa thanh B.. . Néu nhin vao b thu da duoc ma hoa dang base64, nguol
dung sé thay chi co 52 chit cai ca hoa lan thuong, 10 chit s6 tir 0 dén 9 va cac ky tu dac biét + va /.
Poi voi nhlmg nguoi ding chi st dung trinh doc thu ho tro duy nhat kiéu ky tu thi vigc doc nhiing
bire thur ¢6 kiéu base64 sé rat 1a dau kho. Vi 1y do nhan dao, MIME con ho tro kiéu ma hoa ky tur
thuong dugce goi1 la 7-bit. 7-bit s€ gitt nguyen dang ky tit ma nguoi ta nhap vao.

T-ﬁng hop lai, vi du mot bire thu co 2 loar dir ieu: van ban thuong, mot anh JPEG, sé co hinh dang
nhu sau:
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From: ptphi@cit.ctu.edu.vn

To: THZ7@cit.ctu.edu.vn

Subject: Plcture of students.

MIME-Version: 1.0

Content-Type: multipart/mixed; boundary="—9%876678%"

—-98766789
Content-Transfer-Encoding: 7bit
Content-Type: text/plain

Hi,

Please find a picture of you.
--98766789
Content-Transfer-Encoding: base6l
Content-Type: image/jpeg

lllllllllllllllllllllllll

-—98766789—-

8.2.3 Chuyén thu

Ké dén, ching ta s& xem xét giao thitc SMTP — giao thire dugc dung dé chuyeén thu tir may nay
den may kia. Peé dat SMTP vao dung ngit canh, chung ta nén nhac lai cac nhan vat then chot trong
hé thong email. Pau tién, nguoi dung tuong tac vor trinh doc thu (hay con gm la user agent) de
soan., luu, tim kiém va doc thu cua ho. Hién trén thi truong co nhiéu phan meém doc thu, cling
giong nhw hién ciing dang ¢ nhiéu loai trinh duyét Web vay. Thit hai, ¢ trinh xit 1y thw (hay con
go1 la mail server) chay trén mot may nao do trong mang no1 bo cua ngl.rﬁr:i dung. Co thé xem mail
server nhu mot buu dién: Nguoi ding trao cho mail server cac bire ther ma ho muon go1 cho nguoi
dung khac, mail server st dung giao thitc SMTP trén TCP dé chuyeén buc cac thu nay dén mail
server ben dich. Mail server bén dich nhan cac thu dén va dat chung vao hop thw cua nguon dung
ben dich. Do SMTP Ia glaﬂ thirc ma rat nhieu nguol ¢o thé tu cai dat, vi thé s& c6 rat nhleu san
pham mail server hién c6 trén thi trwong. San pham mail server thuong duogc st dung nhat 1a
sendmail, ban dau dwoc cai dat trong hé dieu hanh Berkeley Unix.

Tat nhién mail server bén may goi co thé ket noi SMTP/TCP truc tiép téi mail server bén may
nhan, nhu:ng trong thue te, mot bure thar ¢o thé di ngang qua vai mail gateways trudc khi den dich.
Ciing gi6ng nhur may dlch moi mail gateway ciing chay mot mail server. Khong phai ngau nhién
ma cac nut chuyen thu trung gian dugc goi la mail gateway. Cc:mg viec cua chung cling giong nhu
cac [P gateway la luu tam va chuyén phat tiep cac bire th ctia nguoi ding. Biém khac nhau duy
nhat giita ching 1a, mail gateway trit tam cac bic thu trong dia, trong khi cac IP gateway trit tam
cac goi tin IP trong bo nho.

Ban co the dat cau hoi: tai sao lai can dén cac mail gateways? Tai sao khong dung phwong phap
noi két SMTP/TCP truc ﬂep tu ben go1 sang ben nhan? Ly do thu nhat, nguol go1 khong muon
kem trong thu dia chi ctia may dich. Vi dy, néng viéc nhap vao trong thw dia chi dich
ptphi@cit.ctu.edu.vn da mat cong ro1, khong a1 tha}r thoai mai klhi phai nhap them dia chi ma‘_f
dich la machine-of-phi.cit.ctu.edu.vn. Thur hai, Khong chac Itic bén géi thiét 1ap noi két dén bén
nhan, nguot dung bén nhan da bat san may! Thanh thit chi can dia chi thw bén nhan la du. Klu buc
thwr dén duge mail gateway ciia Khoa Ccrng Ngheé Thong Tin — DPai hoc Can Tho, néu nguoi ding
ptphi dang mo may, mail gateway s& chuyen thu cho anh ta ngay, néu khong mail gateway sé trit
tam thw trén dia ctia né dén khi ptphi bat may 1én va kiém tra thu.
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Du c6 bao nhiéu mail gateways trung gian trén duong dén dich van khong dang lo lﬁng;. boi vi moi
mail gateway trung gjan s€ no lue s dung mot kat noir SMTP doc lap dén gateway ké hEp trén
duong di nham chuyén thu cang ngay cang dén gan nguroi nhan.

SMTP la mot giao thaie don gian dmlg cac ky tir ASCII. Sau khi thiét 1ap noi ket TCP den cong 25
cua may dich (dugc coi la server), may nguon (duoc coi la client) cho nhan két qua tra ve tir
server. Server khéi dau cugc doi thoai bang cach gdi mot dong van ban dén client thong bao danh
tinh ctia no va kha nang tlEp nhan thu. Néu server khong ¢o kha nang nhan thu ta1 thot diém hién
tai, client sé huy bo noi két va thr thiét lap lai no1 két sau.

Neu server san sang nhan thw, client s€ thong bao la thu do tw dau dén va ai s& la ngm:n nhan. Néu
nguol nhan do ton tai, server s€ thong bao cho client tmp tuc goi thu. Sau do client g1 thu va
server bao nhan cho thw d6. Sau khi ca hai bén hoan tat phién truyén nhan, két noi s& duoc dong
la1,

Vi du mot phién truyen nhan dugc cho ngay duoi day. Nhimmg dong bat dau bang C: 1a cua phia
client go1 di; bi'm_g S: la cac cau tra lo1 cua server.

S: 220 ctu.edu.vn

C: HELO cit.ctu.edu.vn

S: 250 ctu.edu.vn says hello to cit.ctu.edu.vn

C: MAIL FROM: <ptphi@cit.ctu.edu.vn>

S: 250 Sender ok

C: RCPT TO: <lhly@yale.edu>

S: 250 Recipient ok

C: DATA

S: 354 Enter mail, end with "." on a line by itself

C: Subject: It's Xmast!

C: So I hope you a merry Xmas and a happy new year!

S5 o

S: 250 Message accepted for dellvery

C: QUIT

S: 221 Bye-Bye

A
LENH CUA CLIENT
Lénh Y nghia
HELO Cau chao va xung danh cua client
MAIL FROM Dia chi email cua nguon goi
RCPT TO Pia chi email cua nguor nhan
DATA Bat dau tnlyen no1 dung cua thuw
QUIT Huy noi két
TRA LOI CUA SERVER

Tra loi Y nghia
250 Yéu cau hop 18
550 Yeu cau khong hop le, khong ton tai hop thu nhu client da chi ra.
354 Cho phép bat dau nhap thu vao. Két thuc thw bang <CRLF>.<CRLF>
221 Server dang dong két noi TCP

Van con nhieu 1énh va ma tra 1oi chwa duge trinh bay, xin tham khao tai ligu RFC 822 dé ¢o dugc
da},f du thong tin.
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8.2.4 Phan phat thw

Nhu d3 trinh bay, khi ding vé goc do nguol dung thw, ho s&€ dung user agent dé géi va nhan thu
cho ho. User agent dung giao thire SMTP de g1 thu di, dung giao thite POP3 hodc IMAP de nhan
thar ve.

8241 POP3

Mot phien lam vige theo giao thirc POP3 bﬁt t?[ﬁu tai user agent. User agent khoi dong mot noi két
TCP dén cong 110 ctia mail server. Khi két noi thue hién xong, phién lam viéc POP3 sé& trai qua
theo thur fur ba ky:

1. Chung thue.
2. Giao dich dir lieu.
3. Cap nhat.
Ky ching thuc bude nguoi ding thue hién thi tuc ding nhap bang cach nhap vao hai 1énh sau:
Lénh Y nghia
USER <tén nguoi ding> Khai bao ten nguoi dung.
PASS <mit khai> Khai bao mat khau.

Bao tra cua mail server s€ la mot trong hai cau sau:

Tra loi Y nghia
+OK <chii thich> Khai bao cua nguol dung la dung.
+ERR <chi thich> Khai bao cua nguo1 dung la sa1 va lo1 giai thich.

Trong ky giao dich, nguoi dung c6 thé xem danh sach thir chwa nhan vé, nhan thu vé va xéa thu
trong hop thu ctia minh khi can thiét. Cac 1énh ma nguoi ding thuong sit dung dé giao dich véi
server la:

Lénh Y nghia
Néu dung LIST khong tham so, server s€ tra ve toan bo danh sach
LIST [<s6 thit tir thir>) cac thu chura nhan. Néu co tham 50 1a 56 thit tr thu cu thé, server s&
tra ve thong tin cuia chi birc thu do thoi.
RETR <s6 thit tir thir> Tai la thu ¢6 s0 thit tw <so thr tir thir> vé.
DELE <s6 thit tir thie> Xoa la thir so <sé thit tir thir> khoi hop thu.
QUIT Hoan tat giai doan giao dich va hiy noi két TCP

Cac tra 101 ctia server c6 thé 1a cac so liéu ma client yéu cau hoac cac thong bao +OK, -ERR nhu
trong phan dang nhap.

Sau day la dan canh mot phién lam viec vi du giita nguoi dung ptphi khi anh ta dang nhap va lam
viec trén hop thu cua minh ta1 server co dia chi mail.cit.ctu.edu.vn.

Client Server Giai thich
+OK POP3 server ready Server san sang phuc vu client
USER ptphi
+0K Server xac nhan ngwol dung hop 1é
PASS godblessus
+0K login successfully Chuing thare thanh cong
LIST ptphi kiém tra hop thu
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+OK Hop thu cua ptphi con hai thw chuwa nhan Ve,
1 1024 thu tha nhat co kich thwoc 1024 bytes, thu
2 2550 thar hai co kich thuoc 2550 bytes
RETR 1 ptphi tai thu thit nhat vé
+0K server got thu thu 1 cho ptphu
DELE 1 ptphi xda thw thir nhat trong hop thu
+0OK server xoa thu thar 1 thanh cong
QUIT ptphi huy noi ket
+0OK Bye-Bye server huy noi ket

8.2.42 IMAP

Vo1 nhitng nguol dung co mot tai khoan email tren mot ISP va nguol dung nay thuong truy cap
email tren mot PC thi giao thue POP3 hoat dong tot. Tuy nhién, mot sy that trong nganh cong
nghe may tinh, khi mot thar g1 do da hoat dong tot, nguon ta lap fire do1 hor them ninéu tinh nang
moi1 (va tu chude la;s,'r nhiéu pluen nhiéu). Picu dc- cling Xay ra doi véi hé tlmng email. Vi du, nguom
ta chi ¢o mot ta1 khoan email, nlumg ho la1 muon ngoi dau mmg truy cap duogce no. POP3 ciing lam
duoc chuyen nay bang cach don gian tai hét cac email xu:::ng may PC ma ngudol dung nay dang
ngoi lam viéc. Va di nluen la thu tir cua ngum ding nay nam rai rac khap noi.

Su bat tién nay khoi mao cho sirra doi ctia giao thirc phan phm thu mo1, IMAP (Internet Message
Access Protocol), dugc dinh 11gh1'a trong RFC 2060. Khong giong nhu POP2, IMAP co1 cac thong
diep mac nhien nam frén server vo han va trén nhiéu hop thu. IMAP con ﬂlra ra co ché cho phep
doc cac thong diep hoac mot phan cua thong diép, mot tinh nang hitu ich kln nguor dung két noi
dén server bang dwong truyén tcm do cham nhur dién thoal nhung lai doc cac email co am thanh,
hinh anh... Véi quan niém cho rang nguol dung khong can tai thu ve luu trén PC, IMAP cung cap
cac co ché cho phép tao, xoa va sia dm nhieu hop thu trén server.

Cung cach lam viec cua IMAP cung gmng nhu POP3 ngcral trur trong IMAP co rat I].h.lEll lenh.
IMAP server se lang nghe trén cong 143. Ciing nén chu v rang, khong phai moi ISP deu ho tro ca
ha1 giao thire POP3 va IMAP.

Bang sau so sanh cac tinh ning cua POP3 va IMAP

Tinh nang POP3 IMAP

Giao thure duoe dinh nghia ¢ dau? RFC 1939 RFC 2060
Cong TCP duoc dung 110 143

Email duoc lvu ¢ dau PC cua nguo1 dung Server

Email duoc doc ¢ dau Off-line On-line

Thoi gian noi ket It Nhiéu

Sur dung tai nguyen cua server Toi thieu Nhiéu hon
Nhiéu hop thu Khong Pung

Al Ivu phong ho cac hop thw Nguon dung [SP

Tc:t cho ngLr-::ﬂ dlmg di dong Khong Co

Kiém soat cua nguoi ding doi voi viéc tai thu vé It Tot

Tai mot phan thu Khong Co

Quota dia c6 la van dé khong? Khong Thinh thoang
De cai dat Co Khong

Puoc ho tro rong rai Co Pang phat trién
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8.3 World Wide Web (HTTP)

Ung dung Web da rat thanh cong, gmp cho nhiéu nguoi ¢6 thé 1‘111}’ cap Internet dén ndi Web duoc
hiéu dong nghia voi Internet! C6 thé hiéu Web nhu 1a mot tap cac client va server hop tac voi
nhau va cung noi chung mot ngon ngut: HTTP (Hyper Text Transfer Protocol). Da phﬂn nguol
dung tiép xtic voi Web théng qua chuong trinh client ¢6 giao dién d6 hoa, hay con goi la trinh
duyét Web (Web browser). Cac trinh duyét Web thuong duoc sit dung nhat la Netscape Navigator
(ctia Netscape) va Internet Explorer (ctia Microsoft). Hinh H8.8 thé hién trinh duyét Explorer dang
trinh bay trang chi ctia Khoa Cong Nghé Thong Tin — Pai Hoc Can Tho:

<zl KHOA CONG NGHE THONG TIN - BAT HOC CAN THO' - Under the control of Semantec TnEerns N =E
Fle Edit VYew Favotites Tools Help ‘-
dBack ~ = - @) (4] A Qoearch (EjFavorites FMeda ¢4 E- 59 D) - =

Address .éj htp: | frow, it cbu . edu. vn/index, htm j i Go ‘ Links **

Attt rfiormation EEoTaErsme gAl HOEG [:ﬂ. THU

Doan The

5 Khoa CONG NGHE THONG TIN -

Gioi Thign
Bun ¥i True Thuoe
fiao Tao
Nohign Ciu
Hop Tac
Du An Dau Tu
|"-.|lﬁ-.'|.'l f
CONG NGHE &
Dai Hoe Cin Tho u
_ - Dud Trink Fink Think - Phde Tuisie Thu Vien
SG 1 Ly Ty Trong TP, Can Tho. ; _ g .
Blién thoai: $4-71-831301. Howin Thin Lue - Fadnug Phdt Tréa
Fax 84-71-830841
Email: webmastortici axluw 3 ; i
P N NS A TR RS 0 Chan Théng Tin Truy Xuat Nhanh: j
Download Unicode -
i@ hittp: [y, cit. chu.edu. vrfinform. php?phan=1 | l | Ii Internat 7

, H8.8 Trinh duyét Web Internet Explorer
Bat ky trinh duyet Web nao cting co chirc nang cho phep nguoi dung “mo mot URL”. Cac URL
(Uniform Resource Locators) cung cap thong tin ve vi tr1 cua cac do1 tuong tren Internet; chung
thuong trong giong nhu sau:

, http://www.cit.ctu.edu.vn/index.html :
Neu nguol dung mo URL frén, trinh duyet Web s€ thiet lap mot ket no1 TCP den Web Server tai
dia chi www.cit.ctu.edu.vn va ngay lap firc ta1 tﬁp tin index.html vé va thé hién né. Hau hét cac
tap fin trén Web chira van ban va hinh anh, mét so con chira audio va video clips. Chung con co
the chta cac lién két den cac tap tin khac — dugce goi la cac lién két siéu van ban (hypertext links).
Khi nguor dung yéu cau trinh duyet Web mo ra mot lien két sidu van ban (b:fmg cach tro chuot va
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click len lien ket do), trinh duyet s€ mo mot noi ket moi, tai ve va hien thi mot tap tin mo1. Vi the,
rat dé dé duyet tu server nay dén server khac trén khap the gidi dé co duoc hét nhitng thong tin ma
nguol dung cann.

Kl ngum dung chon xem mot trang Web, trinh duyet Web s€ nap trang Web do tit Web server vé
st dung giao thue HTTP chay tren TCP. Gmng nhw SMTP, HTTP la giao thirc hudng ky tw. Ve

cot 161, mot thong diép HTTP ¢6 khuon dang tong quat sau:

START LINE <CRLF>

MESSAGE HEADER <CRLF>

<CRLF>

MESSAGE BODY <CRLF>
Hang dau tién chi ra day la thong digp yeu cau hay tra 101. No s€ chi ra “thu tuc can dugc thue
hién tir xa” (trong tinh huong 1a thong diep yeu cau) hoac la “trang thai tra ve” (trong tinh huong
la thong digp tra lo1). Tap hop cac hang ke tlEp chi ra cac tuy chon hoac tham so nham xac dinh cu
thé tinh chat cua yeu cau hoac tra 1. Phan MESSAGE_HEADER c¢o the khong co hoédc co mot
val hang tham s0 va duoc két thiic bsulg mot hang trong. HTTP dinh nghia nhiéu kiéu header, -mot
s0 lién quan dén cac thong diép yéu cau, mot so lién quan dén cac thong fhep tra 101 va mot so lai
lién quan dén phan dit ligu trong thong diep. O day chi gi61 thiéu mot so kieu thuong dung. Cuoi
cung, sau hang trong la phan noi dung cua thong diep tra lon (MESSAGE_BODY), phan nay
thuong la rong trong thong diep yeu cau.

8.3.1 Cac thong diép yéu cau

Hang dau tién ctia mot thong diép yéu cau HTTP sé& chi ra 3 thr: thao tac can duoc thue thi, trang
Web ma thao tac do s€ ap len va pluen ban HTTP duoc sur dung. Bang sau s€ gio1 thieu mot so
thao tac pho bién.

Hanh dong | Mo ta

OPTIONS Yeu cau thong tin ve cac tiry chon hién co.

GET Lay ve tai lieu duge xac dinh trong URL

HEAD Lay vé thong tin tho ve tai liéu duoc xac dinh trong URL
POST Cung cap thong tin cho server

PUT Tai tai liéu 1én server va dat § vi tri duoc xac dinh trong URL
DELETE Xoa tai liéu nam & vi tri URL trén server

TRACE Phan hoi lai thong diép yéu cau

CONNECT DPuogc sur dung bor cac proxy

Hai thao tac thuwong duoc sir dung nhiéu nhat 1la GET (lay mot trang Web vé) va HEAD (lay ve
thong tin ctia mot trang Web). GET thwong duoc st dung khi trinh duyét muon tai mot trang Web
vée va hién thi no cho nguoi ding. HEAD thuong duoc sit dung dé kiém tra tinh hop 1é ctia mot
lién ket siéu van ban hodc dé xem mat trang nao do co bi thay doi gi khong ké tir lan tai vé trude
do.

Vi du, dong START LINE

GET ]]Itp [lwww cit.ctu.edu.vn/index.html HTTP/1.1

nol1 rang: ngum dung muon tai vé trén server www _cit.ctu.edu.vn tfrang Web co tén index html va

hién thi né. Vi du trén ding URL tuyét doi. Ta ciing c6 thé sit dung URL twong doi nhu sau:
GET /index.html HTTP/1.1

Host: www.cit.ctu.edu.vn

O day, Hest 1a mot trong cac truong trong MESSAGE HEADER.
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8.3.2 Cac thong diép tra loi

Giong nhur céac thﬁng diép yéu cau, cac thong diép tra 101 bat dau bang mot hang START LINE.
Trong truong hop nay, dong START LINE s€ chi ra phuén ban HTTP dang duoc st dung, mot mé
3 ky s0 xac dinh yéu cau la thanh cong hay that bai va mot chudi ky ty chi ra ly do ctia cau tra 1
nay.

Vi dy, dong START LINE

HTTP/1.1 202 Accepted

chi ra server dé c6 thé thda mén yéu cau cia ngudi ding.

Con dong

HTTP/1.1 404 Not Found

chi ra Iﬂﬂg server da khcmg thé tim thay 1:31 l1éu nhu duoc yeu cau.

C6 nam loai ma tra 101 tong quat véi ky s6 dau tién xéac dinh loai ma.

Ma Loai Ly do

Ixx Thong tin Pi nhan duoc yéu cau, dang tiép tuc xit 1y

2XX Thanh cong Thao tac da duoc tiép nhan, hieu duoc va chﬁp nhan duogc
3Ixx Chuyén huong Can thuc luén thém thao tac deé hoan tat yeu cau duoc dat ra
4xx Lai client Yéu cau co cu phap sai hodc khong the dwoc dap tng

S5xx Loi server Server that bai trong viéc dap ung mét yéu cau hop 1é

Ciing gmng nhur cac théng diép yéu cau, cac t]mng diep tra 1o ¢o thé chita mot hodc nhiéu dong
trong phan MESSAGE HEADER. Nhitng dong nay cung cap thém théng tin cho client. Vi du,
dong header Location chi ra rang URL duoc yeu cau dang c6 & vi tri khac. Vi the, néu trang Web
ctia Khoa Cong Nghé Thong Tin duoc di chuyén tir dia chi http://www.cit.ctu.edu.vn/index.html
sang dia chi http://www.ctu.edu.vi/cit/index.html ma nguo1 dung lai truy cap vao URL ct, tha

Web server sé tra lon nhar sau
HTTP/1.1 301 Moved Permanently

Location: http://www.ctu.edu.vi/cit/index.html
Trong tinh hunng chung nhat, thong diép tra loi cu:ng sé mang theo nd1 dung trang Web duoc yeu
cau. Trang nay la mot tai liéu HTML, nhung vi no co thé chita dit lidu khong phal dang van ban
(vi du nhu anh GIF), dir ligu nay co thé dwgc ma hﬂa theo dang MIME. Mot s6 hang trong phan
MESSAGE_HEADER cung cap thém thong tin vé noi dlmg cua tra:ng Web, bao gom Content-
Length (s0 bytes trong phan noi du:ng} Expires {thm diem ma no1 dung trang Web duoc xem nhu
16i thoi), va Last-Modified (thoi diem dugc stra doi lan cuodi cing).

8.3.3 Cac két néi TCP

Nguyen tac chung cua giao thuwe HTTP la chient noi két dén cc:mg TCP s6 80 tai server, server luén
lang nghe trén cong nay dé san sang phuc vu client. Pluen ban dau tien (HTTPH 1.0) s€ ﬂuet lap
mot noi ket rieng cho moi hang muc dit liéu can tai ve tir server. Khong kho dé thay rang day la co
-::he khong may hieu qua Cac ﬂmng diép dung de thiet lap va gial phong noi ket s€ pha1 dugc trao
doi qua lai giita client va server va khi ma tat ca client muon lay thong tin mai nhat ctia mot trang
Web, server s€ b1 qua tai.

Cai tién quan I:n:mg nhat trong phien ban HTTP/1.1 la no cho phep cac két noi lau da1 — client va
server s& trao doi nhiéu thong c‘hep yeu caw/tra 1oi trén cung mot két noi TCP. Ket noi lau dai ¢
hai cai loi. Thit nhat, né lam gmm thiéu chi phi cho viec thiét lap/giai phc}ng 1101 két. Thit hai, do
client gdi nhieu thong diép yéu cau qua mot két noi TCP, co che dieu khién tac nghén ctia TCP s&
hoat dong hieu qua hon.

Tu}f nhien, ](Et no1 lau dai cting co cai gia phai tra. V.’:ul de phat sinh ¢ cho: khong ai trong client
va server biét duoc két ndi do sé kéo dai bao lau. Piéu 1133.'r thue su gay kho khan cho phia server
béi vi tai moi thot diem, no phai dam bao duy tr1 két noi dén ca ngan client. Giai phap cho van dé
nay la: server s& méan ky va cat noi ket néu no khong nhan duwoc mot yéu cau cu thé nao tir phia
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client trong mot Khoang thoi gian dinh truroe. Ngoai ra, ca client va server phai theo do1 xem phia
ben kia co chu dong cat 1101 ket hay khong va lay do lam co sd dé tu cat noi két ciia minh. (Nhac
la1 1311g,, ca hai bén phai cat noi két thi ndi két TCP moi thue su két thic).

8.3.4 Trit dém

Mot trong nhitng linh vire ngh;ien ciru tich cire nhat hién nay ve Internet 1a lam sao dé trit tam céc
trang Web mot cach higu qua. Viec trit tam mang lai I].hlEll loi ich. Tt phia client, viéc nap va hien
th1 mot trang Web twr bo dém gan day la nhanh hon rat nhiéu so voi tir mot server nao dé 0 mra
vnn,g trai dat. Doi véi server, co thém mot bo dém d@é can thiép vao va phuc vu giup yéu cau cua
nguol ding sé€ giam bot ta trén server.
Viéc trit dém co thé duoc cai dat tai nhiéu noi khac khau. Vi du, trinh duyét Web co thé trit tam
nhiing trang Web mo1 duroc nap vé gan day, dé khi nguoi dung duyet lai nhiing trang Web do,
trinh duyét s& khong phai noi ket ra Internet dé lay chung ve ma dung ban trit san. Vi du khac, mot
khu vuc lam vige (site) co thé dé ctr mot may lam nhiem vu trit tam cac trang Web, de nhm]g
ngu:m dimg sau co the sit dung cac ban trir san cua nlumg nguol dung truoc. Yeu cau cua hé tlmng
nay la mo1 nguoi dung trong site phai biét dia chi ciia may tinh lam nhiém vu bo trit tam, va ho chi
don gian la lién hé vo1r may tinh néy dé tai cac trang Web vé theo yéu cau. Nguoi ta thlrc'mg gol
may tinh lam nhiém vu trit tam cac trang Web cho mét site 1a proxy. Vi tri trit dém co the di
chuyén gan hon dén phﬂll 101 cua Internet la cac ISP. Trong tinh huong nay, céc site noi két téi ISP
thuong khong hay biét gi vé vidc trit tam & day. Khi cac yéu cau HTTP tur cac site duge chuyén
phat ¢ dén router cua ISP, router lién kiém tra xem URL duoc yéu cau c6 giong voi cac URL duoc
trit san ha}f khong. Néu co, router s tra 1oi ngay. Néu khong, router s& chuyén yéu cau dén server
that su va cting khong quén luu vao bo dém caa minh thong diép tra 1o tir phia server do.
Viec trit tam la don gian. Tuy nhién bo dém phai dam bao nhitng thong tin trir dém frong do
khong qua cii. Pé lam duge viée nay, cac Web server phai gan “ngay hét han” (tie la truong
Expires trong header) cho mo1 trang Web ma no phuc vu cho chent Nhan do, cac bo dem cting
luu la1 thong tin nay. Va tur do, cac bo dem s€ khong can phai kiém tra tinh cap nhat cta trang
Web d6 cho dén khi ngay hét han dén. Tai thoi diém mot trang Web hét han, bd dém sé ding 1énh
HEAD hoac lenh GET co diéu kién (GET véi truong If-Modified-Since tmng phan header duoc
dat) de kiem tra 1ang nd ¢6 mot phién ban méi nhat cia tlang Web kia. Tong quat hon, can phai ¢o
“céac chi thi huéng dan” cho viéc trit dém va cac chi thi nay phai duoc tuan thu tai moi bo dém.
Cac chi thi s& chi ra co nén trit dém maot tai lieu hay khong, trit no bao lau, mot tai liéu phai twoi
nhu thé nao va van van.

8.4 Truyen tap tin (FTP)

Thong qua dich vu FTP, nguoi dung tai mot may tinh c6 thé dang nhap va thao tac 1én hé thong
tap tin duoc chia sé cua mot may tinh fir xa.
Muc tieu cua dich vu FTP la:
1) Pam bao viéc chia sé tap tin (chuong trinh may tinh hoac dit liéu) trén mang.
2) Khuyeén khich viéc sir dung khong truc tiép (thong qua chuong trinh) tai nguyén trén
cac may tinh khac.
3) Ngudai dung khong can phai quan tam dén su khac nhau cua cac hé thong tap tin trén
mang.
4) Truyen dir ligu mot cach tin cay va higu qua.
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8.4.1 Mo hinh dich vu FTP
Hinh H8.9 mo ta mo hinh cua dich vu FTP

. TP truyen tap tin
'i, P user "l E;Eer
N coer
MNgurdri dung t
Hé théng tap 1| Hé thong tép
tincuc bd tin fr xa

H8.9 Mo hinh dich vu FTP
Trong hé thong nay, nguol dung sé€ ra lenh cho FTP user agent. User agent sé noi ket tor FTP
server dé dan xep thi tuc lam viéc, thue thi cac tac vu theo yéu cau va tra két qua vé cho nguoi

dung.

8.4.2 Giao thic FTP

Pau tién, user agent tluet lap mot ket noi diéu khién trén cong 21 téi FTP Server. Sau kli da thoa
thuan cac tham so truyen nhan hai bén s& thiet lap mot kénh dit lidu chay trén cong 20. Dit liéu
clia cac tap tin duge trao doi qua lai giita user agent va server s€ chay trén kénh dit ligu nay. Kenh
dir lieu la kenh hoat dong theo phuong thare hai chiéu va khong nhat thiét ]Jhﬂl ]11011 ton tai.

Két néi diéu khién TCP trén cong 21

Két néi di¥ liéu TCP trén ¢bng 20 b
FTP FTP

User Agent _ Server
Hinh 8.10 Giao tiep giita Client va Server trong giao thirc FTP

8.4.3 Cac lénh co ban
Sau day la cac 1énh co ban 1ma nguoi dung c6 the st dung dé thao tac 1én hé thm]g FTP

Lénh Tham so Y nghia

FTP host-name No1 ket déen FTP server co dia chi host-name

USER Ser-name Cll}lg cap ’EEI:L nguol dung cho FTP server de thue hién
qua trinh chung thuc

ASCII Chi dinh kiéu dit liéu truyén nhan la ky tu

BINARY Chi dinh kiéu dit liéu truyen nhan 1a nhi phan

LS Xem no1 dung thw muc tir xa

CD remote-dir Chuyen dén thu muc khac trong hé thong tap tin tur xXa

_ Tai tap tin remote-file trén FTP server ve hé thong tap

GET remote-{ile: lncal-He tin cuc bo va dat téen la local-file

s local-file remote-file Nap tap tin cuc bo local-file 1én server va dat tén la
remote-file

MKDIR — Efli ;nc:-t thw muc co tén dir-name trén hé thong tap tin

RMDIR dir-name Xoa thu muc co tén dir-name trén hé thong tap tin tir xa

QUIT Dong no1 ket FTP va thoat khoi chuwong trinh FTP
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