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Chwong 1: Khai niém vé mang may tinh

.. Lich st ra d&i va phat trién

. DPinh nghia, cac khai niém

. Muc tiéu két ndéi mang may tinh

Iv. Cac dich vu (services)

v. Giao thirc mang (protocol)

vl. Phuwong tién, moi trwdng truyén (medium)
vil. Phan loai mang

Vill. Cac mod hinh x& ly dir liéu

IX. Kétluan chwong


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

. Lich str ra d&i va phat trien caa MMT

Vao gitra nhirng ndm 50, thé hé may tinh dau tién st dung
bong dén dién tk, c6 kich thwée rat cong kénh va ton nhiéu
nang Iuo’ng Nhap d¥ liéu vao cac may tinh dwoc thong
qua cac tam bia ma ngwdi viét chwong trinh da duc 16 san.

Vao gilra nhirng nam 1970, cac thiét bi dau cu0| str dung
nhi*rng phwong phéap lién két qua dwdng cap nam trong mot
khu vwc da dwoc ra doi. Voi nhirng wu diém tw nang cao
toc do truyen dir liéu va qua do két hop dwoc kha nang tinh
toan cua cac may tinh lai véi nhau.

Vao nam 1977, coOng ty Datapomt Corporatlon da bat dau
ban hé diéu hanh mang cda minh la "Attached Resource
Computer Network" (hay goi tat 1a Arcnet) ra thi truo’ng
Mang Arcnet cho phép lién két cac may tinh va céac tram
dau cudi lai bang day cap mang, qua doé da tr¢ thanh la hé
diéu hanh mang cuc bé dau tién.

ongThanCong.com https://fb.com/tailieudientucntt
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Sw hinh thanh mang may tinh

- Sy ket hop gitta may tinh va cac hé thong truyén thong,
dac biét la vién thong da tao ra budc chuyen maoi trong van
dé khai thac va st dung cac hé thdng may tinh.

- CAc may tinh riéng I& dwoc ndi v&i nhau tao nén moi
tredng lam viéc madi, trong 4o nhitng nguoi sir dung phan
tan trén cac vi tri dia ly khac nhau co6 thé cung khai thac tai
nguyén cla hé thong.

- Tai nguyén hé théng bao gom: Hardware + Software +
Database.

- Ngay nay v&i mét lwong lén vé thong tin, nhu cau xu 1y
thong tin ngay cang cao. Mang may tinh hién nay tr& nén
qua quen thudc doi v@i chdng ta, trong moi linh vwc nhw
khoa hoc, quan sw, qudc phong, thwong mai, dich vu, giao
duc...
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Sw hinh thanh mang may tinh
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Cac giai doan hinh thanh MMT (1)

- Giai doan cac thiét bi dau cudi (terminal) ndi truc tiép voi
may tinh trung tam.

"
i :’ Windows Home Server

CuuDuongThanCong.com https://fb.comv/tailieudientucntt
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Cac giai doan hinh thanh MMT (2)
- Giai doan st dung céc thiét bj tap trung (hub/switch).

£ Windows Home Server

uuDuongThanCong.com https://fb.comv/tailieudientucntt
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Cac giai doan hinh thanh MMT (3)
- Giai doan két hop bo tién x Iy (pre-process).

£ Windows Home Server

CuuDuongThanCong.com https://fb.comv/tailieudientucntt
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Cac giai doan hinh thanh MMT (3)

= Giail doan hinh thanh mang may tinh
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Il. Mang may tinh

= Vé co ban, mot mang may tinh la mot sO cac tram may tinh,
cac thiét bi dau cudi va cac thiét bi khac (may in, thiét bi lwu
trir,...) dwoc ndi két vé&i nhau theo moét cach nao do.

- Khéc véi céac tram truyén hinh chi gl thong tin di, céc
mang may tinh truyén trén ca hai chiéu, khi may tinh A gui
théng tin t&i may tinh B thi B co thé tra 1o lai cho A.

- Vi vdy, mang (network) |a moét tdp hop cac hé thbng may

tinh va cac thiét bi mang, dwoc két ndi véi nhau thdong qua
moét moi trirong truyén, tuan theo tap cac quy tac truyén
thédng nham chia sé tai nguyén cho nhau.
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Cau tric ciia mang may tinh

- Phan ngoai bién (network edge) gom cac chuong trinh (rng
dung, cac may tinh n6i vao mang (host).

- Phan I6i cia mang (network core) bao gdom cac bd tim
dwdng (router) va két nodi liEn mang (mang cua cac mang).

- CAc mang truy cap (Access networks), cac phwong tién két
noi vat ly (physical media) va cac két nbéi vién thong
(communication links)
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Cau tric cia mang may tinh
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Network Edge

- CA4c hé thdng dau cudi (end systems — hosts):

= Chay cac chwong trinh &rng dung.

= Vidu: WWW, emaill.

- Nam & vong ngoai cung, chi thwe hién két ndi vao mang.
= M6 hinh lam viéc khach/chu (Client/Server model)

- Cac may tinh khach gi yéu cau truy cap dich vu dén cac may chu
va nhan lai cac dich vu theo yéu cau.

= Vi du: WWW client (browser)/server; email client/server
- M6 hinh lam viéc ngang cap (Peer-to-peer model)
= Cac may tinh trong mang co vai tro ngang nhau

- Vi du: héi thao truyén hinh (teleconferencing)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Network Core

- Mang lwéi gdom nhiéu thiét bj tim dwdng (router) két ndi lién
thong.

- Phuc vu viéc chuyén d liéu tr may nay sang may khac
trén mang.

- D liéu truyén trén mang bang phwong phéap nao.
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Access Network and Physical Media

Lam thé nao dé ndi mét hé thong ngoai bién vao mang?

- Bang cach ndi thdng qua cac mang truy cap tai ving cw tru.
= Qua cac mang tai cac trwong hoc, co quan, cong ty.

= Truy cap qua mang di dong.

- Van dé: bang théng dap ng cia cac két ndi nay & murc
nao? két n6i theo phwong phap nao?

1 6 CuuDuongThanCong.com https://fb.com/tailieudientucntt
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lIl. Muc tiéu két néi mang

- Cung chia sé cac tai nguyén chung, bat ky ngudi st dung
nao cling co6 quyén khai thac, str dung tai nguyén cua mang
ma khéng phu thudc vao vi tri dia ly cua no.

- Nang cao do tin cay clia hé thong nho kha nang thay thé
khi mdét s6 thanh phan cua mang xay ra sy Cﬁlk)"/ thuat thi
van duy tri sy hoat ddéng binh thwérng clia hé thong.

- Tao mdi trwdng giao tiép gitba nguwdi v&i ngudi. Chinh phuc
dwoc khoang cach, con nguw®i cé thé trao doi, thao luan voi
nhau cach xa nhau hang nghin km.
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Wu diém cia mang may tinh

T nhiéu may tinh riéng ré, doc 1ap véi nhau, néu ta két noi
chung lai thanh mang may tinh thi ching c6é thém nhirng wu
diem sau:
- Nhiéu nguoi c6 thé dung chung mot phan mém tién ich.
= M6t nhém ngwoi cuing thuc hign mot dé an néu ndi mang ho sé dung
chung di liéu cua dé an, dung chung tép tin chinh (master file) cua

dé an, ho trao déi thong tin vé&i nhau dé dang.

= D liéu dwoc quan ly tap trung nén an toan hon, trao doi gitra nhirng
ngwdi str dung thuan lgi hon, nhanh chong hon.

- C6 thé dung chung thiét bi ngoai vi hiém, dat tién (may in, may
VE,...).

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Wu diém cia mang may tinh

- Nguwoi st dung trao déi véi nhau thw tin dé dang (E-Mail) va co thé
s dung hé mang nhw 1a mét cong cu dé phd bién tin tirc, thdng bao
vé mdt chinh sach mai, vé ndi dung budi hop, vé cac thdng tin kinh
té khac nhw gia ca thj trwdng, tin rao vat (mudn ban hodc mudn mua
mot cai gi do), hodc sap xép thei khod biéu ctia minh chen l&n véi
thdi khod biéu clia nhirng ngudi khac, ...

- M6t s0 ngwoi s dung khong can phai trang bi may tinh dat tién (chi
phi thap ma chtrc nang lai manh).

= Mang may tinh cho phép nguwi lap trinh & mét trung tam may tinh
nay co6 thé sw dung cac chwong trinh tién ich cua mét trung tam may
tinh khac dang roi, sé lam tang hiéu qua kinh té cua hé thong.

- R4t an toan cho di liéu va phan mém vi phan mém mang sé khoa
cac tép tin (files) khi c6 nhirng nguw®i khéng du quyén han truy xuat
cac tép tin va thw muc dé.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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IV. Cac dich vu mang

- CA4c xu hwdng phat trién dich vu mang may tinh

- Cung cap céac dich vu truy nhap vao cac nguén thdng tin & xa dé
khai thac va x& ly thdng tin. Cung cap cac dich vu mua ban, giao
dich qua mang...

- Phat trién cac dich vu twong tac gitra ngwdi voi ngudi trén pham vi
dién réng. Pap rng nhu cau trao déi théng tin da dich vu, da phwong
tién. Tao cac kha nang lam viéc theo nhom bang céac dich vu thw
dién tr, video hdi nghi, chira bénh tir xa ...

- Xu hwéng phat trién cac dich vu giai tri trwec tuyén (Online) hién dai.
Cac hinh thiee dich vu truyén hinh, nghe nhac, choi game trwec tuyén
gua mang...

2 O CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Cac dich vu mang

- Cac dich vu phd bién trén mang may tinh

= Dich vu tép (File services) cho phép chia sé tai nguyén théng tin
chung, chuyén giao céc tép dir liéu t&r may nay sang may khac.

- Dich vu thw dién t& Email (Electronic mail) cung cp cho nguoi st
dung phwong tién trao dbi, tranh luan bang thw dién tl. Dich vu thw
dién t&r gia thanh ha, chuyén phéat nhanh, an toan va ndi dung cé thé
tich hop cac loai di¥ liéu.

- Dich vu in 4n: C6 thé ding chung cac may in dat tién trén mang.
Cung cap kha nang da truy nhap dén may in, phuc vu dong th&i cho
nhiéu nhu cau in khac nhau.

- Dich vu co s& di¥ liéu Ia dich vu phd bién vé céc dich vu tng dung,
la cac wng dung theo mdé hinh Client/Server. Dich vu x& ly phan tan
lwu trlr di¥ liéu phan tan trén mang, nguwdi dung trong sudt va dé s
dung, dap &rng cac nhu cau truy nhap cta nguwdi st dung.

2 1 CuuDuongThanCong.com https://fb.com/tailieudientucntt
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VI. Giao thtrc mang may tinh (Protocol)

1. Khai niém vé giao thirc

Céc thwe thé cla mang mudn trao doi théng tin véi nhau
phai bat tay, dam phan vé mét so tha tuc, quy tac... Clng
phai “néi chung moét ngon ng&”. Tap quy tac h0| thoai
duoc goi la giao thirc mang (Protocols). Cac thanh phan
chinh cia mét giao thirc bao gom:

Cu phap: dinh dang dir liéu, phwong thir'c ma hoa va cac murec tin
hiéu.
Ngir nghia: thong tin diéu khién, diéu khién lwu lwong va xi Iy 16i..

Trao déi théng tin gilka hai thwc thé co thé 1a truc tlep
hoac gian tiép, Trong hai hé thong két ndi diém - diém, cac
thuwc thé co thé trao ddj thong tin fruc tiép khong co s can
thiép cua céac thwe thé_trung gian. Trong cau truc quang
b4, hai thwc_thé trao dbi div liéu vé&i nhau phai thong qua
cac thuc thé trung gian. Phirc tap hon khi cac thuc thé
khong chia sé trén cung mét mang chuyén mach, két noi
gian tiép phai qua nhiéu mang con.

ongThanCong.com https://fb.com/tailieudientucntt
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VI. Giao thtrc mang may tinh (Protocol)

2. Chirc nang giao thwc
= DPong goi

= Phan doan va hop lai

- Diéu khién lién két

= Giadm sat

- Diéu khién lwu lvong

- Diéu khién 16i

- DPong bd hoa

= Pia chi hda
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VII. Phwong tién, méi trwérng truyén

Phwong tien (moi trwedng-medium) truyen vat ly la vat
truyén tai cac tin_hiéu dién t&r gilra cac thanh phan mang
v&i nhau, bao gém cac loai cap va cac phwong tién vo
tuyen.

1. Pac trwng co ban cta dwdng truyén

Bang thong (Bandwidth): Bang thdng cua mét dwong truyen |a mién tan
sG gigi han thap va tan so gidi han cao, tirc 1& mién tan sé ma dwong
truyén do co thé dap wng duworc.

Thong lwgng (Throughput) Thong lveng cua dwdng truyén la so lwong
cac bit (chudi bit) dwoc truyen di trong mot giay. Hay noi cach khac la
tbc d6 cua dwong truyén dan. Ky hiéu l1a bit/s hodc bps. Toc dé cua
dwdng truyén phu thudc vao bang thong va dé dai cia nd. Mét mang
LAN Ethernet toc do truyén 10 Mbps va c6 bang thong la 10 Mbps.

Suy hao (Attenuation): La dé do sw suy yeu cua cac tin hiéu trén
dwong truyén. Suy hao phu thudc vao dod dai cua cap, cap cang dai thi
suy hao cang cao. Khi thiét ké cap ciing rat can quan tam dén gi¢i han
chiéu dai cho phép cua tirng loai cap.

uuDuongThanCong.com https://fb.com/tailieudientucntt
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So sanh bang théng va lwu lwong ong nwéc

Bandwidth is like pipewidth. |

Network devices are like pumps, valves, fittings, and taps.

= T=

Packets are like water.
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2. Phwong tién truyén hiru tuyén (cap)

- Cap dong truc (Coaxial cable)

- Cap dong truc day (Thick cable)

= Cép dong truc mdng (Thin cable)
- CAap xoan déi (Twisted Pair cable)

- Cap c6 mang chan (STP - Shielded Twisted Pair)

= Cap khong co vé boc (UTP - Unshielded Twisted Pair)
= Cap soi quang (Fiber Optic Cable)

- Cép quang don ché dé (Single-Mode)

- Cép quang da ché dd (Multi-Mode)
= Step index
= Graded index

2 6 CuuDuongThanCong.com https://fb.com/tailieudientucntt
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2.a. Cap dong truc (Coaxial cable)

Ludi kim loai

L&i dong

L&p cach dién

L&p vo boc bao vé

Pau n6i BNC
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2.b. Cap xoan doi (Twisted Pair cable)

Vo6 boc bao vé

CuuDuongThanCong.com https://fb.comv/tailieudientucntt
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2.c. Cap quang (Fiber Optic cable)

V& bao vé bang chat déo

Ong chat déo bao vé

Fiber optic cable constructlon

LOi trung tam

z |

Cac soi dan quang

L&p cac soi boc (dé@m) chéng gay

Frfe

Core Cladding Coating Strengthening  Cable Jacket
Fibers

2 9 CuuDuongThanCong.com
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2.c. Cap quang (Fiber Optic cable)

€€ D€

Muliimode, Graded Index

Singlemode
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3. Phwong tién truyén vé tuyén

Radio: Quang phd cla dién tir nam trong khoang 10 KHz
dén 1GHz. C6 nhiéu gidi tan: Séng ngan (Short Wave),
VHF (VeryHightFrequency) -Tivi&Radio FM va UHF (Ultra
Hight Frequency) -Tivi

Viba: Truyén théng viba c6 hai dang: Viba mat dat va vé
tinh. Viba méat dat st dung céc tram thu va phat. Ky thuat
truyén théng vé tinh st dung cac tram thu mat dat (cac dia
vé tinh) va cac vé tinh.

Tia hong ngoai (Infrared system): C6 2 phwong thirc két noi
mang Point-to-Point va Multi Point.

WIFI: St dung séng vo tuyén, truyén va phéat tin hiéu & tan
s6 2.5 GHz hodac 5GHz
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Mang may tinh str dung WIFI

Wireless LAN
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VIIl. Phan loai mang

1. Theo pham vi dia ly
= PAN, LAN, MAN, WAN, GAN, Internet

2. Theo ky thuat chuyén mach
= Circuit Switched, Message Switched, Packet Switched

3. Theo cach khai thac dir liéu

= Peer to Peer, Client/Server

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

34

Cac loai mang dir lieu

Distance Location

Between CPUs of CPUs

Name

0.1m Printed circuit board Motherboard

Personal data asst.

Personal Area Network (PAN)

1.0 m Millimeter Computer Systems Network
Mainframe
10 m Room Local Area Network (LAN)
Your classroom
100 m Building Local Area Network (LAN)
Your school
1000 m = Campus Local Area Network (LAN)
1 km Stanford University
100,000 m = Country Wide Area Network (WAN)
100 km Cisco Systems, Inc.
1,000,000 m = Continent Wide Area Network (WAN)
1,000 km Africa
10,000,000 m=  Planet Wide Area Network (WAN)
10,000 km The Internet

100,000,000 m = Earth-moon
100,000 km system

Wide Area Network (WAN)
Earth and artificial satellites

CuuDuongThanCong.com
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1.a. Mang cuc b6 LAN (Local Area Networks)

Mang cuc bd LAN: két ndi cac may tinh don 1& thanh mang
ndi bd, tao kha nang trao ddi thdng tin va chia sé tai nguyén
trong co quan, xi nghiép... Co hai loai mang LAN Kkhac
nhau: LAN ndi day (st dung céac loai cap) va LAN khong
day (s dung séng cao tan hay tia hdng ngoai). Dac trung
co ban cua mang cuc bo:

= Quy mb6 cua mang nho, pham vi hoat ddng khoang vai km

- COng nghé truyén dan s dung trong mang LAN thwdng 1a
quang ba (Broadcast)

= Hinh trang clia mang da dang
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Biang théng mét s6 méi trwérng trong LAN

36

Some Typical Media Bandwidth Max. Physical
Distance

50-Ohm Coaxial Cable 10-100 Mbps  185m

(Ethernet 10BASEZ2, ThinNet)

50-Ohm Coaxial Cable 10-100 Mbps  500m

(Ethernet 10BASES, ThickNet)

Category 5 Unshielded Twisted Pair (UTP) 10 Mbps 100m

(Ethernet 10BASE-T)

Category 5 Unshielded Twisted Pair (UTP) 100 Mbps 100m

(Ethernet 100BASE-TX)(Fast Ethernet)

Multimode (62.5/125um) 100 Mbps 2000m

Optical Fiber 100BASE-FX

Singlemode (9/125um core) 1000 Mbps 3000m

Optical Fiber 1000BASE-LX (1.000 Gbps)

Wireless 11 Mbps a few

100meters

CuuDuongThanCong.com https://fb.comv/tailieudientucntt
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1.b. Mang dién réng WAN (Wide Area Network)

Pac trwng co ban cua mdét mang WAN:

- Hoat déng trén pham vi mét qudc gia hodc trén toan cau.
- Tbc do truyén dir liéu thip so vé&i mang cuc bo.

- L&i truyén cao.

M6t s mang dién rong dién hinh

= Mang tich s6 hop da dich vu ISDN (Integrated Services Digital Network)
- Mang X25 va chuyén mach khung Frame Relay

- Phwong th&rc truyén khdong dong bd ATM (Asynchronous Transfer

Mode)

- Mang héi tu - mang thé hé sau NGN (Next Generation Network)
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1.b. Mang dién rong WAN (tt)
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1.c. Lién mang (inter-network)

- Nhu cau trao dbi thdng tin va chia sé tai nguyén chung doi
hoi cac hoat ddng truyén thong can thiét phai két ndi nhiéu
mang thanh m6t mang I&n, goi la lién mang.

= Lién mang (internet) la mang cua cac mang con, la mét tap
cac mang LAN, WAN, MAN doéc lap dwoc két ndi lai voi
nhau. Két ndi lien mang c6 mét sé loi ich sau:

= Giam lwu thdng trén mang.

- Toi wu ho& hiéu nang.

= Pon gian hoa viéc quan tri mang.

= Hiéu qua hon so voi viéc sir dung cac mang don Ié.

- Lién mang dwoc bd sung thém tai nguyén va cac dich vu
tréd thanh mang Internet.
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1.c. Liéen mang (tt)
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2.a. Mang chuyén mach kénh

Truwdc khi trao doi théng tin, hé thong sé thiét 1ap két ndi
gitta 2 thwc thé bang moét duong truyen vat ly. Thuc thé
dich néu ban, két ndi nay sé bi huy bo.

Duy tri két ndi trong sudt qua trinh 2 thwe thé trao doi théng
tin.

Giai phong ket noi: Sau khi truyén xong di liéu, két noi sé
dwoc huy bo, giai phong cac tai nguyén da bi chiém dung
dé san sang phuc vu cho cac yéu cau két ndi khac.

Nhuwoc diém |1a can nhiéu thdi gian dé thiét 1ap kénh truyén,
vi vay thoi gian thiét 1ap kénh cham va xac suat két noi
khong thanh céng cao. Khi ca hai khéng con théng tin dé
truyén, kénh bi bd khdng trong khi cac thwe thé khac c6 nhu
cau.
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2.a. Mang chuyén mach kénh (tt)

Giai doan 3: WiddEpditidokét

i

-

AN

S2

S3

S5

86\

S4
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2.b. Mang chuyén mach thong bao

= Cac nat cua mang can ct vao dia chi dich cua thong b&o” dé chon nut
ké tiép trén dworng dan téi dich. Nhw vay cac nut can lwu trir tam thoi
va doc tin nhan duorc, quan ly viéc chuyén tiép thong bao di. Tuy thudc
vao diéu kién mang ma céac théng bao khac nhau cé thé dwoc gl trén
cac con dwdng khac nhau.

- Hiéu suat st dung duong truyen cao vi khéng bj chiém dung déc quyén
ma dwoc phan chia gitra nhiéu thwe thé.

« MOi nat mang co thé lwu triv thong bao cho t&i khi kénh truyén réi moi
chuyén théng b&o di, do d6 gidm tinh trang tac nghén trén mang.

= CO thé diéu khién truyén tin bang cach sap xép murc do wu tién cua cac
thong bao. Trong mang chuyen mach thong bao ta co thé lam tang hiéu
suat st dung bang thong cla mang bang cach gan dia chi quang ba
cho céac thdng b&o dé giri né déng thei dén nhiéu dich khac nhau.

= Nhuoc diém chu yeu la trong trwong hop moét thong bao dai bi 161, pha|
truyén thong bao nay lai nén hiéu suat khong cao. Phuwong phap nay
thich hop véi phwong phap truyén thw tin dién te (Electronic mail).

uuDuongThanCong.com https://fb.com/tailieudientucntt
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2.b. Mang chuyén mach thong bao (tt)

S2

|

S5

S3

S6

S4

Message
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2.c. Mang chuyén mach goi

- Trong trwdng hop nay mot thong bao co thé chia ra thanh nhiéu gai tin
(Packet) khac nhau, dé dai khoang 256 byte, c6 khuén dang quy dinh.
Céc goi tin chira thdng tin diéu khién, trong d6 c6 dia chi ngudn va dia
chi dich. Céac géi tin cia mot théng bao c6 thé gri di bang nhiéu dwdng
khac nhau.

- Mang chuyén mach géi c6 hiéu suat cao hon mang chuyén mach théng
béo vi kich thwdc cha géi tin 1a han ché sao cho cac nit mang c6 thé
Xt 1y toan bd goi tin trong bd nhé ma khdng can lwu trlr tam thoi trén
dia, do d6 mang chuyén cac goi tin nhanh hon.

- MOGi dwong truyen chiem thoi gian rat ngan vi cé thé dung bat ky duong
nao dé di dén dich va kha nang dong bé bit rat cao.

- Nhwoc diém: thoi gian truyén tin rat ngan nén néu thoi gian chuyén
mach |&n thi téc dd truyén khdng cao.

- Viéc tap hop céac goi tin dé tao lai dé théng bao la khé khan, dac biét la
trong trwdng hgp cac goi dwoc truyén di theo nhieéu dwdng khac nhau.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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2.c. Mang chuyén mach goi (tt)

Giai doan 3: Divigahéeansytifi tihtrénbintiy tin vao dau cac goi

S2 S5

S3 S4
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IX. Cac mo hinh xw ly di¥ liéu

1.

MO hinh ngang hang (Peer-to-Peer)

Trong md hinh ngang hang tat ca cac may deu la may chd
doéng th&i cliing la may khach.

Cac may trén mang chia sé tai nhguyén khong phu thubc
vao nhau. Mang ngang hang thwérng dwoc té chirc thanh
cac nhom lam viéc Workgroup. M6 hinh nay khdng co qua
trinh dang nhap tap trung, néu da dang nhap vao mang c6
thé str dung tat ca tai nguyén trén mang. Truy cap vao cac
tai nguyén phu thubéc vao ngu¢i da chia sé cac tai nguyén
do, vi vay co thé phai biét mat khdu dé cé thé truy nhap
dwoc téi cac tai nguyén dwoc chia seé.
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1. M6 hinh mang ngang hang
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IX. Cac mo hinh xw ly di¥ liéu

2.

MO hinh khach/phuc vu (client/server)

M6 hinh Client/Server mo ta cac dich vu mang va cac rng
dung dwoc st dung dé truy nhap cac dich vu. LA md hinh
phan chia cac thao tac thanh hai phan: phla Client cung
cap cho nguwdi sir dung mét giao dién dé yéu cau dich vy
tw mang, phia Server tiép nhan cac yéu cau tir phia Client
va cung cap cac dich vu mot cach thdng sudt cho nguoi
str dung.

Chuwong trinh Server dwgc khoi dong trén mot may chu va
0 trang thai san sang nhan cac yéu cau tr phia Client.
Chuwong trinh Client cling dwgc khoi dong mot cach doc
lap voi chwong trinh Server. Yéu cau dich vu dwoc
chwong trinh Client givi dén may chu cung cap dich vu va
chuong trinh Server trén may chu sé dap (rng hoac tw
choi cac yéu cau cua Client. Sau khi thyc hién cac yéu
cau tkuh phia Client, Server sé tr& vé trang thai chd cac yéu
cau khac.
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o1

2. M6 hinh mang khach/phuc vu

Middleware
\]\ Server

Application Server

Database Server
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X. Két thuc chwong 1

= Lich st ra doi, hinh thanh, muc tiéu va &rng dung cua mang may tinh.
- Cé&c lgi ich khi ndéi may tinh thanh mang.
- Khéi niem MMT. Ch&c nang cac thanh phan chd yéu ctia MMT.

- Céc dac trwng co ban cta dwéng truyén: Bang thong (bandwidth), théng
lwong (throughput) va suy hao (attenuation).

= Cac phwong tién (moi trwong) truyen Cép dong truc (Coaxial cable), cap
xoan doi (Twisted pair cable), cap soi quang (Fiber optic cable).

- Céc k¥ thuat chuyén mach. Vai trd cda dia chi trong chuyén mach kénh.
- Nhirng khéc biét co ban gitra kiéu diém - diém va quang ba.

- Khai niém giao thirc, vai tro cta giao thrc trong truyén théng.

= Trinh bay cac chirc nang cua giao thtrc.

= Mang LAN, WAN va cac dac trwng co ban cua chung.

uuDuongThanCong.com https://fb.com/tailieudientucntt
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SrlLPCIN G Y

KIEN TRIOC PHAN TANG VA
VIO HINH OS]



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

V.

NOI DUNG

Céc t6 chirc chuan hda mang
M6 hinh kién trdic va cac quy tac phan tang
M6 hinh két ndi cac hé thong mé OS|

Mbt s6 md hinh kién triic chuan khac
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l. Cac t6 chirc chuan héa mang

2. Béanacéhtredideridhiaariric da tang

S0 khiernigionsl Bemdardsiganizatidy) tré ngai cho
BRIPTSY qune UG ISR @gMphand  Telephone

CGASKAFBHEnCRBRIAHEINIERY 1R dF 4o (ERETeatioiRal
Eﬁ'l‘ﬁ%?\ Hget lﬂ@t%%ng tao ra cac sdn pham mé&

ve mang va tao diéu kién cho viéc phat trién va st dung
mang.

Céac t6 chirc tiéu chuan qudc té da ra doi. CAc nha san
xuat da thdng nhat cac san pham, khi xuat xwédng phai
tuan theo cac chuan, cac khuyén nghi quy dinh thiét ké
va san xuat cac san pham mang.
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Il. M6 hinh kién tric phan tang

- Damtang detichéhddmg|&di dhaoasdiduaiyda dhxdre
nkog phaiciotdhépmdthidtg véangadnbd B pludd
va tiiéngélrigydnhidsaguadydiémcbhupbéla mang
b1 vErg VoD nittkey thigt bihduw easaiéru&inty) nthiga
h&mgrkbisdbhdc ndng nham cung cap mét so dich

. BaINHAHE G R AN H G de R0 e 28t 8P Fheo

. B@nddidaad o@ Hidic Taatangaydrs, mdn gwirh
[dha hayiantranghiroangmgohia rkigduhBétibdg g két
nbiéunténghaiendimdotHiny @S8Igd@pedt sBystem
hiag-toyéntititng.



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

I.1. Quy tac phan tang

ISO quy dinh cac quy tac phan tang nhw sau:

= KOrandii mhonghiandod gifié céandosg tarmmdadahgngaitial
Ve cRGcmBrgngidheie tmj NG ridinge Clhéntjlﬁbatrﬂaﬁg
IQQEKLP W%Lﬂ%ﬁbﬁ@ |%H'@e@ Fa9§9 L Y d@CcUah GFEE dhep

%}9% IR S8R G Ay 'a%'EQaH‘%ﬂHﬂ%\uh%{‘ébﬁ
ﬂﬂhl?n%l e tang.

r lieu khong duoc truyén trg piw tan thr | cua.hé

8'9%{%% i@aﬂ%uﬁum &J@e/{gé)? r@%%%% g

{J@é@r 2gMg KA S wA BRI & wYOME HRBCVE Hirodaeig
&@;reMuVéo’ 'pAdimietany geudiroit dew@at’éah@utam’&fe
treynavamgakahgothgnamrmha:l[m gmmbagtarhglke/ahauda
dedighaduoc chuyén nguoc lén cac tang trén. Gilra cac
dong tang xac dinh lién két logic, gitva cac tang vat Iy cé
lién két vat ly.
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I.2. Quan hé giira cac tang

Nhw vay méi mét tang c6 hai quan hé: quan hé theo
chiéu ngang va quan hé theo chiéu doc. SO lwgng cac tang
va cac giao thirc tang dwoc goi 1a kién trac mang (Network
Architecture).

Quan hé theo chiéu doc héégiﬁesuébdéhg’l&émhéa
tangangdangt h?acth@mgg dﬁu’g Uh{an:gkbntltaogi{am t@l@lmgxan
t'n’mhnbau thldi tléi’at rtgyyéfm)ltrhlmqav H AN t304) oloaki

w 4 ' arige), dwoc
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M hinh kién tric phan tang

detongA  [IHGHHGRGEI

Giao thirc tang n i
Tangn [« Tangn

Giao dién tang n/n-1 [_ _ o
Giao thue tang n-1 ———
Tang n-1 Tang n-1

Giao thire tang 2 .
g2 | Ta

Ta

o >} - — = = = =

Giao dién tang 2/1

_ Giao thire tang 1 .
Tar.191 « > Tang 1

. Du,é’ng.trUYO o000 ?
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11.3. Truyén/nhan théng tin trong kién tric phan tang

- Vi du truyén nhan trong mé hinh hé thong A va B véi n=5

dethongA |1 HEdGRGE!

Tang 5

Tang 4

[ ™ |

T

Tang3  [FSHANEENEING
Tang 2 AN

Téng1 H- IIIIIIIIIIIIIIII illllllllllllli IIIIIIIIIIIIIIIII j_

Puwdng truyén vat ly
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11.3. Truyén/nhan théng tin trong kién tric phan tang

7 | Application

" H i
Jata JiBmalbinkll [z [ Retditiien. | [Header Data
011011100010010010001}77] Physical | 7 7 [D11011100010010010001

https://fb.comv/tailieudientucntt
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I1.4. Nguyén tac truyén théng dong tang

: Dértruim 6y adragr g tongrehiangipéo gadng qua
caq Shdeiee %u@W@uH&?%M@O%PV(Fﬂ%‘t’oEBP@H}ﬂF&

tin g ht&:m):umhéng tin dwoc thém vao dau cac goi tin

trong qua trinh hoat dang truyén théng cta cac thuc thé.
- VIQQytHI@m N eaderavadigurcare g®high kanginiua moi tang

tropg, 4uA WALl R d Y8Rl AR 9P
(ERFRRPUIBLORJYEN thong gitra cac tang ké nhau. Ky hleu

. o-gR b@d?tﬁg . 85 Tven i 40, () K9gning

gua cac tang goi fin sé tach tho[&tm diéu khién thudc no

tru%}gghy“eu %@oﬂ?ﬁ% g]%ﬁ tocol Data Unit): Bon

u PDU = PCI + SDU,
nghia la don vi di Ileu giao thuc bao gom thong tin diéu

khién PCI dwo’c thém vao dau don vi di* liéu dich vu
SDU.

10
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I1.5. Dich vu va chat lwong dich vu

Tang N sé pha| biét s&r dung dich vu nao cla tang
N-1 va cung cap nhitng dich vu gi cho tdng N+1.

- Qua trinh cung cap dich vu théng qua cac diém
truy nhap dich vu (SAP) trén cac giao dién tang
N/N+1.

- CO hai loai dich vu khac nhau:
- Dich vu hwéng lién két (Connection Oriented) va

- Dich vu khéng lién két (Connectionless).
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DIERNOD ARG Connection Oriented):

Cac dich vu va giao thirc trong cac mo hinh hé
thong mé thwe hién truyén théng 3 giai doan theo
thtr tw thoi glan nhw sau:

-Thiét Iap lién két

-Truyén di liéu

-Giai phong lién két
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Truyén hwéng lién két trong cac dich vu thoai.

Giai doan Gidgelipiigisintkét

—
:
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Dich vu khong lién ket (SellEailellEES)

- Dich vu khong lién két khéng can tiéu ton thdi gian
dé thiét 1ap lién két va giai phong lién két gilra cac
thwce thé dong tang.

» Khong yéu cau kiém soat luong di ligu, dv liéu duoc
truyén voi toc do cao Ao nhwng do tin cay thap.

» Khéng truyén lai trong trwdng hop xay ra 16i dwong
truyen. Cac dich vu khong lién két phu hop voi cac yeu
cau truyén dung lwgng khong Ioén, cac cubc trao doi
théng tin rai rac va déc lap.

14 CuuDuongThanCong.com https://fb.com/tailieudientucntt
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11.6. Cac ham dich vu nguyén thuy (Primitive)

Viéc cung cap va nhan céac dich vu gilra cac thyc thé trong
cac tang ké nhau thong qua viéc goi cac ham dich wvu
nguyén thay. C6 bon kiéu ham dich vu nguyén thay co ban:

3. MRzypesisey é‘lljraalq).): BDuge rt‘rw’ctht_lng tyeuswadlupg’ ghingy ot
hddH@&tNABY @ ety SRCADiHd BEBNhaHNthdieRtigishaivy
dié‘?ﬁft‘r%y nhap dich vu.
ation, (Chi ba wo’c here thé chi bag yeu cau
&%g" BT ERees (RS AU Eb Gich Vil
é xac nhan hoan tat cac thu tuc da duwoc yeu cau tu

truo’c BRIHAAT GhkcA3RsLYRA By Request.

- Chi bao mét chirc ndng da dwoc goi tai mot diém SAP.


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Nguyén ly hoat déng cua cac ham dich vu nguyén thuy

vethongA  [IHEHGRGEN

1 6 CuuDuongThanCong.com https://fb.comv/tailieudientucntt
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I1.7. Quan hé giitra dich vu va giao thurc

Dich vu ¢ giao thive Sglalvk Gk Vel el=Tugyuro Vel{e s YV
hy
: Kﬁlo gféﬁru\;ﬂglgl?ﬁ)o} t%% cac céc thao tac cla céac thuc thé

. £ tl‘t‘&n)gCHﬁ;t‘iaOQ AN ARSI GACRR] FARIEAR

G ARGHGHR gequéecae HRURR &4 danedus iphiashs
e aosm@tgilab\ﬁa@% LE3RY s5hgURshdiet: YHAng khac.

g N wo’c |ali, mot a0 thwc la mot tap cac quy tac, quy wo’c

% luﬁ‘(gl ﬁl a%l%”ﬂ %Q@ lPéJ kﬁaﬁ
ﬁ%é’éCBaWﬁH" emhr@e o0& FRY Yé"ha a"éafﬂgp%
ﬂﬂ?&ﬁaq&&HG \}?}’I"ﬁlt’?ﬁl IR e thé st dung giao thirc dé

thwe hién sw xac dinh cac dich vu.
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Biéu dién th&i gian cac ham dich vu nguyén thay

Bén phat Bén thu

ring — 1]

. Reques
____________ IndiCatiOn

Cornfirmed \

(co xac nhan)

N+1

= RespOn®
corfirm Q

Q

Q

-

Uncornfirmed
(Khéng xac nhan)

Request Indication
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l1Il. M6 hinh két noi cac hé thong mé OSI

- M6 hinh két ndi cac hé thong mé& OSI 1a mé hinh can ban
vé cac tién trinh truyén thong, thiét Iap cac tiéu chuan kién
tric mang & murc Qudc té.

- L& co s& chung dé cac hé thdng khac nhau co thé lién két
va truyén thong dwoc véi nhau.

- M6 hinh OSI td chirc cac giao thrc truyén thdong thanh 7
tang, méi modt tang gidi quyét mét phan hep cua tién trinh
truyén thong, chia tién trinh truyén théng thanh nhiéu tang
va trong moi tang c6 thé c6 nhiéu giao thirc khac nhau thwc
hién cac nhu cau truyén théng cu thé.
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l1l.1. Cac tang hé thong mé’

7| APPLICATION |

Giao thirc tang &ng dung

Giao thirc tang phién

Giao thirc tang trinh dién_I

TRINH DIEN

T

6 | PRESENTATION
5 SESSION
4| TRANSPORT

PHIEN

Siao thire tang van chuyélr.

o[ NETWORK | s

~ Giao thtrc tang vat ly

- VAN CHUYEN

ao thirc tang lién két div [E.L
) |

EN KET DO LIEY

i

2 DATA LINK

1 PHYSICAL
-
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I11.2. Nguyén tac dinh nghia cac tang trong OSI

M6 hinh OSI tuan theo cac nguyén tac phan tang nhw sau:

= Mb hinh gém N =7 tang. OSI la hé thong mé, phai c6 kha
nang két ndi voi cac hé thong khac nhau, twong thich voi
cac chuan OSI.

= Qua trinh xt ly cac tng dung dwoc thie hién trong cac hé
thdng mao, trong khi van duy tri duwgrc cac hoat dong két noi
gilra cac hé théng.

- Thiét 1ap kénh logic nham thwc hién viéc trao dbi thdng tin
giba cac thuc thé.
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l1.3. Cac giao thirc trong mo hinh OSI

Trong mo hinh OSI c6 hai loai giao thirc dwoc str dung:
giao thirc hwéng lién két (Connection - Oriented) va giao
thirc khong lién két (Connectionless).

. Giao thive khong lign két DIV (Ve RO\ Ao o]0 lap

UreRUERE kHY GuyEine iy, ¥aet 8agOtRe §8He kRgarong kel
plal Ld adpcatopnal uyiéhiap wuyén dotliégic.

- Chung thwong lwong voi nhau vé tap cac tham sb sé s
dung trong giai doan truyén d liéu.

- D lieu dwoc truyén v&i cac co ché kiém soat 16i, kiém
soat Iuong dw liéu, cat/ho’p di¥ liéu, nham nang cao do tin
cay va hiéu qua cla qua trinh truyén dir lieu.

- Sau khi trao dbi div liéu, lién két sé dwoc hay bd.

Thiét lap lién két logic s& nang cao dd tin cdy va an toan
trong qua trinh trao doi di liéu.

2 2 CuuDuongThanCong.com https://fb.com/tailieudientucntt
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l1l.4. Truyén div liéu trong md hinh OSI
Data [[TAPPLICATION™| [INGNGIBUNGIN Data

H, Data | PRESENTATION TRINH DIEN  [H. Data

Hp HsData SESSION PHIEN Hp HsData

ettt 100 [T O - - .0

HyHr HgHp HaData | DATA LINK LIEN KET DO LIEU| HyH; Hg Hp H,Data
1001010111001 PHYSICAL VAT LY 1001010111001
| 4 I \
‘!* 1001010111001 !
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l11.4. Truyén dir liéu trong md hinh OSI (tt)

Tang Header Tén div liéu
Application Ha Message & Packet
Presentation | Hp Packet
Session Hs Packet
Transport Ht Datagram,Segment & Packet
Network Hn Datagram & Packet
Data Link Hd Frame & Packet
Physical Physical | Bit

CuuDuongThanCong.com
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l1l.5. Vai tro va chirc nang chi yéu cac tang

Tang Chirc nang chu yéu Giao thirc
7- Application | Giao tiép ngw®i va mdi treéng mang Ung dung
6-Presentation | Chuyén dbi ct phap dir liéu dé dap &ng yéu cau | Giao thirc
truyén thong cua cac rng dung. Bi&n ddi ma
5-Sesion Quan Iy cac cudc lién lac giva cac thyc thé bang | Giao thirc
cach thiet 1ap, duy tri, ddng bé hoa va huy bd céc A
A 3 2 el 8 phién
phién truyén thong gilra cac rng dung
4-Transport Van chuyén thong tin gilra cac may chu (End to | Giao thirc
End). Kiém soat 16i va ludng dir liéu. . x
Van chuyén
3-Network Thwe hién chon dwdng va ddm baéo trao dbi théng | Giao thire
tin trong lién mang va&i cong nghé chuyen mach
] Mang
thich hop.
2-Data Link Tao/g® bd khung théng tin (Frames), kiém soét| Thi tuc
ludng va kiém soéat 16i. .
kiém soat
1-Physical Pam bao cac yéu cau truyén/nhan cac chudi bit qua | Giao dién
cac phwong tién vat ly. DTE - DCE

2[‘
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IV. Mét so kién truc khac

1. Systems Nework Architecture (SNA)

2. Internetwork Pacl;et Exchange/Sequenced (IPX/SPX — Sy
trao doi, sw noi tiep)

3. AppleTalk
4. Digital Network Architecture (DNA)

5. Ho IEEE 802 (Institute of Electrical and Electronic
Engineer)

6. TCP/IP (Transmission Control Protocol/Internet Protocol)
7. FDDI
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IV.1. Systems Nework Architecture (SNA)

» MEmgtSNAsng BigAidugcic@ntingBM thiet ke, dac ta kien

truc mang x&_ly dir liéu phan tan.
hire nang cua cac _node tron man Node Io 5 klem

éPt ) 8 GaCcaudies: \ﬁP tac
ﬁﬁ%@ | {% Erlﬂﬂﬁrfﬂ%m?é'%@w g Bﬂﬂ B va
e lodl

0 va 2.1 la céc loai node ngoal vi duoc nbi |
\K}emw NG Kead AN EIDHY Malddesidl kARHaIRuol

\a RhEsg tbﬁg iph thwong dwoc dung dé twong tac voi
cac may tinh tap trung.

- CAc mang tram cudi SNA duoc té chirc theo hé phan cap
va khi xuat hién vao nam 1974, SNA chi hé tr¢ cac mang
phan cap.

= Hé phan ca ap g m mot diém diéu khién trung tam (may
chu), cac hé diéu khién (trung tdm va cum), cac tram cubi.
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IV.1. Systems Nework Architecture (SNA)

[FUNCTIONVANAGEWENT] ~ Guins

TRANSMISSION CONTROL |  Kiém soat phién truyén

[ PATHCONTROLT ] Chon duong va kidm soat

dir liéu
DATA LINK CONTROL SDLC
PHYSICAL CONTROL X21, RS232
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http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

29

IV.1. Systems Nework Architecture (SNA)

gg\%gdg s%lﬁ?s ﬁ@g?i%h Architecture-kién tric (rng dung
caloh R8Ag r% a mot dot chlnhcytle p theo clia SNA, dwoc
Cony BEVL AR Hee7P0Ro SRS KNG Rnf8 Hgl 8¢

Ny N?Wk Control Program (NCP-Chwong trinh diéu khien mang)

Vlrtual Telecommunications Access Methol (VTAM-Phuwong thiee truy
cap vién thdng ao)

- Advanced Peer-to-Peer Networking (APPN-Mang ngang hang cao cap)

- Customer Information Control System (CICS-Hé diéu khién théng tin
khach hang)

- Information Management System (IMS-hé thong quan trj théng tin)

- Advanced Program-to-Program Communication (APPC-Truyén
thong lien chwong trinh cao cap)

= Distributed Data Management (DDM- Quan tri di liéu phan tan)
= SNA Distributed Services (SNADS-Cac dich vu phan tan SNA)
- Document Interchange Architecture (DIA-Kién tric hoan déi tai liéu)
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V.2, IPX/ISPX

IPX/SPX: Internetwork Packet Exchange/Sequenced
Packet Exchange

Giao thirc IPX/SPX dwoc cong ty Novell thiét ké st dung
cho cac san pham mang cua chinh hang.

FRXthéattiéngctiaana0s T tarsb odidogatd S&ngp robag, néiy
traohdammi&i tthiéayamdikénhiéthoupée thiéy wntaogenNONa
gino HaecohimEtuyér &at hoptivddinds tgialo tinréuRg dich
hifomgdtoimgR@taialo (RIFY dirh thdware Link  Services
Protocol (NLSP) dé trao déi thong tin dinh tuyén v&i cac bd
dinh tuyén lan can.
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IV.3. AppleTalk

- Splaiati thkaidiigia taitiRivaieo © ke g AHE & oPbigi B

MMBGHM@ mhagidirnichi rfﬂaﬁndbléctimosl'n()'l’ Ui ara c'l‘ﬁl’l

I%ﬁ%%c&uhhce roanhm;heom e
L
915% A ofig

o’c Xac bO’I cy mang

j atsgeiaggggﬁ r?h 8I

va nut Oal ra no

: Bﬁtﬁh %5%9@&1@%3 hé% MCM

HB%?HoﬁB%@%i 'E‘ﬂ?éﬁ]@t PRELREN RS m 1989 da

mo rdng pham Vi ho oéng cua AppleTalk ra cac mang Xi

- GGlti&pnGhoiata mmsmqﬁ doarchwmphéphappldTalk ; Rinasea

fai2at&n cac mang co6 cac bb giao thirc khac nhau.
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IVV.4. Digital Network Architecture (DNA)

« Rigidetthoi BiEAG ke VIDNAmphgHAud oo nhig vavigitd
El@lmmlmmrléngaotmldimg|Eaéd3®ietr®19twrhg<®namgp(l\lé’iv\mk
haygr)nt®lgdnXzépx phyt tdo mmH)&PodN@Mnéietm&g
Sewmh@mﬁtwemanmgltal va cac giao thirc khac, van
dwoc hd tro dé twong_thich vé tryde. Cac giao thic trudc

* Prddd yuRh SNGMAORATE R8Ty KRR ARG %D Mo DNA

da dwoc cai tien nhieu dot.
- DNA Phase V cung da dwa ra mét ngan giao thirc thay thé

- dbe hérhide obydoIgh Phase V, DECnet 1a ho san pham
thwe thi kién tric DNA. V@i da phat trién cia DNA, hang
Digital da cb vi viéc si dung cac giao thirc gbc cac chuan
va viéc tuan tha chat ché mé hinh OSI. Nhiéu chuan OSI da
dwoc két hop véi bd giao thirc DNA.


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

IV.5. Ho IEEE 802

La chuan cho kién tric cac mang LAN, WAN va MAN:

AH:J]J'CElﬁEEL

Presentanion

NESSION

Transport

Netwiorle

Data Link

alZ 2

a2 1

Fhysical

alZ 3

4z 4

a2 5

a2 6

a0z 9

a2 11

a2 14

[proposed) | (proposed)

a0z 10

33
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I11.6. TCP/IP

: N&SHiﬁ)ntéD(g&@&!‘m’é &g lam viéc véi nhau dé cung cép
PhMRREGHRN ABEds thoReFeRriANthap mang) twong (g

= Vi ﬁm %ﬁ’alchgyﬁéélﬁagtgaé%lﬂle(nl“:)’l/g’elrééoag@sdhgng My, nén
viekriehaaieskgly ehuimeT kR geicigolied @isfieRCc DTG
(DER4rtment of Defense).

: . K&t ndi cac thanh phan . .
: E)ély_ll §tr¥8 Iélgg tguLéI%/ ?ﬁ@geéGS"cC?@ tdljinng Shg %Irgr? ?I%n mang

INtERIRHCAIRLAYR B hirgt Cah B Q@ﬁ’g'%ét va duoc hd tro

cla nhiéu hang kinh doanh.

- TCP/IP dwoc cai dat san trong phan thwc thi UNIX BSD
(Berkely Standard Distribution).
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I11.6. TCP/IP

TCP/IP Model
Application
Protocols
TS o

Access

35 CuuDuongThanCong.com

OSI Model

Application

Data Link

Application
Layers

Data Flow
Layers
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I1l.7. FDDI

« iz tiap gomliGinghaniyara séngliung BRI oamgnG-ie
Distribuded thedagirmevRici=EBBIR.RIGH@EE dthedehaitanl
EAB ldde: mang soi quang, dwoc phat trién bai Uy ban

. KBDOIS mObenarNID0 NBpscizardondations tyStandazs
IR B INGEYR ciieatiBArc R A e WBRUgKRIRIY Jruy cap truyen

thé bai (token passing) va mét topo hinh vong.

: 539444 ghap Bﬂ%?\%@mﬁh by Ja CU&?”,'CE%%' duae
BOS% FEN&MO gt s WANG RS, OPc&HoT BUS G 1¥g

HoAGy G MK Y DAND tro cac mang vat ly 1én.
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V. Két luan chwong

© ® N o g B~ W DdPE

e e T o o =
N~ o o0 A W N B O

Khai niém kién tric da tang va cac quy tac phan tang

Quan hé ngang va quan hé doc trong kién tric N tang.

Céac nguyén tac truyén théng dong tang

Giao dién tang, quan hé cac tang ké nhau va dich vu

Dich vu va chét lwong dich vu

Khai niém dich vu va dich vu lién két, dich vu khong lién két
Céc kiéu ham dich vu nguyén thiy co ban.

Qué trinh yéu cau thiét 1ap lién két cia cac thwc thé dong
Quan hé gilra dich vu va giao thirc

. Cac tham s6 dich vu va twong tac gitra cac tang

. Trang thai hoat ddng cac ham dich vu trong moé hinh OSI

. Vai tro va chirc ndng chu yéu cac tang phién (Session Layer)

. Vai trd & chirc nang tang van chuyén (Transport Layer)

. Vai tro & chirc nang tdng mang (Network Layer)

. Vai trd & chirc nang tang lién két div liéu (Data link Layer)

. Hiéu thé nao la thwe thé tang vat ly va dich vu tang vat ly.

. Giao thirc tAng vat ly khac voi giao thire cac ting khac nhw thé nao?

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Thanksss
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MIANG CLIC R0) VA

MANG DIEN RONG
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NoOi dung chwong 3

1.

2.

3.

4.

Mang cuc bl
Gigi thiéu chung
Cac hinh trang va mo6 hinh mang cuc b6
Céc phwong thire truyén tin hiéu va truy nhap duwdng truyén
Céc loai mang cuc bd va cac hé diéu hanh mang
Thiét bi mang
Mang dién rong
Khai niém
Pac trwung mang dién rong
Céc lgi ich va chi phi khi két ndi WAN

M6t s6 cong nghé két ndi WAN co ban

ongThanCong.com https://fb.com/tailieudientucntt
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Mang cuc bo
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1.1. Gi¢i thiéu chung

« RociddiémngANAN: co thé lén dén 10 Mbps, 100 Mbps hay
%R? h(t)l?l)a Gbps |E5‘ a mo Ohte)atrr]\% thon (ﬁnhu(%t
noI cac ma |nh trong moOt pham vi nho (nha @, phong

: Mm g tma)’hé\Ndé, bohly t@(/\ligle Area Network). C6 nghia

2 man dlen ron Ia| y@i nhau (thon
ﬁa 8 [?ﬁ}qcﬁlﬁ l’aasr%ang EAN, r¥§1
xugfjhlen trong nhung nam gan day la WLAN (Wireless
- Pad)dienendaunddkbangtdathiéu can c6 may chu (server-
may phuc vu), cac thiét bi ghép ndi (Repeater, Hub, Switch,
Bridge), may tinh con (client-may khach), card mang
(Network Interface Card—NIC), (MO
trwdng) dé két ndi cac may tinh lai v&i nhau va tai nguyén
dung chung.
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1.2. Cac hinh trang mang (Topology)

Hinh trang cdia mang cuc bd thé hién qua cau tric hay
hinh dang hinh hoc cta cac dwérng day cap mang dung dé
lién két cac may tinh thuéc mang véi nhau. Cac mang cuc
bd thwong hoat dong dwa trén cau trdc da dinh san lién
két cac may tinh va cac thiét bj c6 lién quan.

C6 2 phuong thirc két ndi mang chinh (topo mang): point
to point (diém-diém), point to multipoint (diém-da diém)
hay broadcast (quang ba).

Tuy theo cau trdc cia méi mang ma ching sé thudc vao
mot trong hal phwong thirc noi mang va moi phuong thire
noi mang sé c6 nhirng yéu cau khac nhau vé phan cing
va phan mém.
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Cé 3 loai hinh trang mang co ban

- Dang dwdng thang (Bus)
= Dang vong tron (Ring)

= Dang hinh sao (star)
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1.2.1. Dang dwéng thang (Bus)

. Cac may tinh déu dwoc ndi vao mot dwdrng truyén chinh.

. Gi®i han hai dau b&i mét loai dau ndi dac biét goi la
terminator.

- M&i tram dwoc ndi vao bus qua mot dau ndi chir T
(T_connector) hoac mot bd thu phat (transceiver).

- Tin hiéu dwoc truyén trén ca hai chiéu clia dwong truyen
theo tirng gbéi mét, mdi gbéi déu phai mang dia chi tram
dich.
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Mo ta qua trinh truyén dir liéu trén Bus

Chinh la e .
¥ Ai on al
Khéng phai Khéng phai cua tol cﬂagt?)i
cua toi File Server cua toi

| EEEEEEENEEN
f——— [

) i Khong phai _l
Khong phéij

DATA . cua toi
B Khoéng phai

cua t0|r Nodes cua toi
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1.2.2. Dang vong tron (Ring)

Céac may tinh dwoc lién két véi nhau thanh mét vong tron
theo phwong thirc "diém - diém”.

M&i tram clGa mang dwoc ndi véi vong qua mdt bod
chuyén tiép (repeater) do d6 can c6 giao thirc diéu khién
viéc cap phat quyén dwoc truyén di liéu trén vong mang
cho tram c6 nhu cau.

Mbi tram c6 thé nhan va truyén di liéu theo vong mét
chiéu va dr liéu dwoc truyén theo tirng goéi moét.

M6i g6i di¥ liéu déu c6 mang dia chi tram dich, méi tram
khi nhan dwoc mot goi div liéu no sé kiém tra néu dung
v&i dia chi cia minh thi né nhan lay con néu khéng phai
thi né sé phat lai cho tram ké tiép.
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Mo ta qua trinh truyén dir liéu trén Ring

Khong phai Khong phai

cua toi = clia toi

Khéng phai

cua toi E = ==
: ...-r-

Chinh la

CuuDuongThanCong.com https://fb.comv/tailieudientucntt
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1.2.3. Dang hinh sao (star)

. Tat ca cac tram dwoc ndi vao mdt thiét bi trung tam (Hub,

Switch, Router).

. Thiét bi trung tam co nhiém vy nhan tin hiéu tlr cac tram

va chuyén tin hiéu dén tram dich vé&i phuong thirc két
ndi "diém - diém".

.- Yu diém la khong dung do hay tac nghén duwdng truyen

lap dat don gian, dé dang thém, bé&t tram. Néu co truc
trac trén moét_tram thi cling khong gay anh hwéng dén
todn mang, dé kiém soét va khac phuc s cd.

- Do dai cap ndi mot tram véi thiét bi trung tam bi han ché

(< 100m) tén nhiéu day céap, toc dod truyén dir liéu khdng
cao.
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Mo ta qua trinh truyén div liéu trén Star

Khéng phai cla t¢ Khong phai cua toi

b i J.Q]
& Khong phai clia t6i .

-*hinh |a cla toi
Khéng phai ¢ Khdng phai cua toi

W '
S SO
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1.3. M6 hinh mang cuc b

Mang cuc bd ¢ 2 mo hinh:
v"Mang ngang hang (Peer to Peer)

v'"Mang khach/phuc vu (Client/Server)
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1.3.1. Mang ngang hang (Peer to Peer)

. CAc sadndétiuan tam
v Bgomatigrcdiméiutiagamianhau trong mang.
v RA6ry o Y cluyedaspatrundy tinh
v S6 lwgng may tinh cé gidi han.
v Nguw&i dung tw quan ly may tinh cua minh.
vPuwoc xay dwng trén nhiéu hé diéu hanh.
vNguwdi ding c6 thé chia sé tai nguy@n nhw tap tin, may in.

v Chi phi thap (phan mém, phan cng, dao tao).

14
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Minh hoa mang ngang hang

Users

Stephan

Username: Bob
Resource: Database

Stephan 09874 Username: Mary
John
Marry
Alan
Diane

PaSS Acrcocce

@star| Resource: Software
lloveU Users Pass Access
qwert) Bob 12345 Read
|@#$4 John @star  Write
Diane '@#%$% Read

Alan gwerty  Write
Stephan 098765 None

Alan

CuuDuongThanCong.com

Username: Diane 7 &’

Resource: Printer

Users Pass Access
Bob 12345 Read
John @star  Write |
Marry  lloveU Full a—
Alan gwerty  Write Printer
Stephan 098765 Full

https://fb.com/tailieudientucntt
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1.3.2. Mang khach/phuc vu (Client/Server)
- Cac ttigdrgevdyach
v Edpigaderatiintiumghiém cla ngwdi quan tri mang: an

AR Y3 RE°Dee chat che, tuan theo

ﬂg&%ﬂl%%lgm?ﬁdmmo’ rong ctia cac hé thong may

v
v
u- ) 4 > A
v (510i han mang chu yvéu do co s& ha tang mana.
v a|| gerver' 9 y ' g mang

v gltggéscg%g\%ert bi, phan mém, nhan su).
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Minh hoa mang khach/phuc vu

\

Iy

Domain: Server (SAM)
Resource: Printer, Software, DB,
Multimedia, File

Users Pass Access Time

Bob 12345 Read Full
John @star  Write 7-17
Marry lloveU List 7-11
Alan gwerty None None
Stephan 098765 Full 13-17

Ly gl
T =

SERVER

Laptop

CuuDuongThanCong.com
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1.4. Cac ky thuét truyén tin hiéu

- Ky thuat truyén twong tw  Amplitude 4

- M& hoda cac bit nhw dang
song

- S dung trong hé thdng
telephone/modem

»

Cn Timé
_ _ Lién tuc
- Radio (wireless LAN)
- Kénh vé tinh Amplitude 4
- Ky thuéat truyén sé
- M& hoéa cac bit nhw dang R
Xung R rac Time

1 8 CuuDuongThanCong.com https://fb.com/tailieudientucntt
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1.4.1. Ky thuét truyén twong tw

Intro

Analog Transmission

P
it

= Key considerations: noise + clock synchronization
= Amplitude modulation: encode bits in amplitude

\/\Mﬂ/\/\é\/\f WW\MMI\/\/\M/\N

3

1 0 0
1= Frequency modulation: encode bits in frequency

LR

1= Phase modulation: encode bits in phase changes

UL

CuuDuongThanCong.com

{© Y. Yemini, 1996

Crio not duplicate withiout wrﬁten authoriz ation.
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1.4.2. Ky thuat truyén s

O

i

B
=
i

3

= NRZ-L (non-return-to-zero-level)

| I 1 = high (positive) level
0 = low (negative) level
T T 0 [ T [ T [ 01 0 | (negaiive
= Bipolar-AMI (alternate mark inversion)
| | - .
| 1 = alternate positive/negative
[ 1 | 0 | 1 | 1T | 0 | 0 | 0 = zero level (no signal)
== Manchester
1 = low ->high transition
—a _— — 0 = high ->low transition
1+ o6 [ * [ 1T | 0 [ O | J
= Differential Manchester
Transition in every interval
I 1 =no transition at interval beginning
[ 1 [ 0 1 | T [ 0 [ 0 | 0=ransition at interval begining
© Y. Yemini, 1996

Do not duplicate without wrr’tten authorzation.
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Chuyén déi tin hiéu

= MODEM (MOdulate and DEModulate)

Phase, Ampltude ancior S
Freguency Modulated Signal(s)

2 1 CuuDuongThanCong.com https://fb.comv/tailieudientucntt
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Chia sé méi trwéng truyén

il ultiplexing

mp Non-adaptive, deterministic

mp Useful for constant traffic; How about bursty one?

mp Examples: radio, TV, CATV...

mp All optical networks: wave-length division multiplexing ( VWWDM)

= | |
=l |
= —
=
=
@
Time
= Time Division Multiple Access (TDMA)
mp Examples: TDM bus, telecommunication links
E —_— —_—
=
=
o
=
a
Time

© Y. Yemini, 1996

Do not duplicate without wrftten authorization.
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1.5. Cac phwong thire truyén tin hiéu

» C6 hai phuong thirc truyén tin hiéu trong mang cuc bd la
dung bang tadn co s& (baseband) va bang tan rdng
(broadband).

- Bang tang co s& chi chap nhan mot kénh di liéu duy nhéat.

- Béng rong c6 thé chap nhan dong thoi hai hodc nhiéu kénh truyen
théng cung phan chia giai théng cua dwdng truyén.

« Phuong thirc truyén trén bang tan co s& truyén tin hiéu di
dwdi ca hai dang: twong tw (analog) hoac so6 (digital).

« Phuong thirc truyén trén bang tan réng chia giai thong (tan
s0) cua duwong truyén thanh nhiéu giai tan con, trong dé
0i dai tan con d6 cung cap mot kénh truyén dir liéu tach

m
biét.

~
n e
n
[]
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1.6. Phwong thirc truy nhap dwdng truyén

» C6 nhiéu giao thirc khac nhau dé truy nhap duwdng truyen
vat ly, nhwng chu yéu phan thanh hai loai:
. Phurangytbiied riry yimdrapontjau kiign:

v Pokarngus (re da truy nhap str dung sbng mang CSMA

‘/(‘Cﬂ‘%rri]eﬁiﬁnse Multiple Access — hay con goi la
phwong thtrc “nghe trwdc khi noi” — listen before talk)

vPhuwong thirc da truy nhdp si¢r dung sdbng mang co
phat hién xung dét CSMA/CD (Carrier Sense Multiple
Access with Collision Detection)

2 5 CuuDuongThanCong.com
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To6i “nghe” duwong File Se

26

Phwong thirc CSMA/CD

- Pay la phwong phép truy nhap ngau nhién st dung cho
mang cO cau truc dang hinh Bus. Tat ca cac node truy nhap
ngau nhién vao trwong truyén chung. Vi vay can co co ché
tranh xung doét va r*'*"*";\,*""“" t- C~CEMA/CD la phuong

s 2. 4 X > TOi c6 thé: | . T
phap caitiencuap . trong 1 khoang thoi gian © trwwdc khi noi

Listen before talk). ngau nhién rdi tiép tuc “nghe’

-Nghe lién tuc cho dén khi thay

duwong truyen roi. ,

-Nghe lién tuc cho dén khi thay

dwong truyén roi va truyén div

liéu it thoi (O<p<1l)

truyén réi hay kO

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Minh hoa

Toi co thé:
-Ch& trong 1 khoang thdi gian
ngau nhién roi tiép tuc “nghe”
-Nghe lién tuc cho dén khi thay
dwdng truyén roi.

-Nghe lién tuc cho dén khi thay
dwong truyén réi va truyén div
liéu it théi (O<p<1l)

T6i “nghe” dwong File Se
truyén réi hay kO

----------------

27
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Phwong thirc Token Bus

St dung méoken) dé cap phéat quyén truy nhap
dwdng truyén cho mét tram can truyén div liéu.

Thé ba[ la mét don vi dir |I‘$U dac biét, co kich thwdc va noi
dung gém céac thong tin diéu khién dwoc quy dinh riéng cho
moi phwong phap.

Thé bai dwoc lwu chuyén trén moRG IR L IROi CAC tram

c6 nhu cau truyén di liéu lai v&i nhau.

Khi mét tram nhan dwoc thé bai né cé quyén truy nhap
duwong truyén trong mét thdi gian xac dinh va co thé truyén
mot hodc nhiéu don vi di liéu.

Khi da het div liéu hodc hét thdi gian cho phép, né chuyén
thé bai cho tram tiép theo trén vong logic.


http://cuuduongthancong.com?src=pdf
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Minh hoa phwong thirc Token Bus

-B rp—
A :F Token
\r—e

Khong tham gia,
chi nhan dir liéu

°
)
°
®
/
f
>
\—-—.
N e

.‘
[ ]
p—

3
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Duy tri trang thai thwe té ciia mang

Bd sung dinh ky cac tram nam ngoai vong logic néu cé nhu
cau truyén dir liéu.

Loai bd mét tram khéng con nhu cau truyén di liéu ra khoi
vong logic.

Quan ly 16i: giam sat sw co “dit vong” hoac tring dia chi.

Khéi tao vong logic: Khi cai dat mang hodc dat vong can
phai khéi tao lai vong. Viéc khéi tao vong logic dwoc thuc
hién khi mot hodc nhiéu tram phat hién Bus hoat dong vuwort
qua gié tri nguwdng thdi gian (Time-out) hodc thé bai bi mat.
Cé6 nhiéu nguyén nhan, chang han mang mat nguén hodc
tram gilr thé bai hong. Lac do, tram phat hién sé g théng
bdo “yéu cau thé bai” t&i mét tram dwoc chi dinh trwdc cé
trdch nhiém sinh thé bai m&i va chuyén di theo vong logic.

ongThanCong.com https://fb.com/tailieudientucntt
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Phwong thirc Token Ring

Ding thé bai lwu chuyén trén vonolEEEVaé cap phat

quyén truy nhap dudng truyén.

Mot tram mudn truyén di liéu thi phai doi dén khi nhan
dwoc mot thé bai “roi” (free). Khi d6 tram sé dm blt trang
thai cua thé bai sang trang thai “ban” (b
don vi di liéu cung voi thé bai di thed

Céac tram khac mudn truyén di¥ liéu phai doi thé pai “r6|”

D@ liéu dén tram dich phai dwoc sao chép lai, sau d6 cung
v&i thé bai di tiép cho dén khi quay vé tram nguodn.

Tram ngudn sé& xo04 bd di¥ liéu va déi bit thé bai thanh “réi”
va cho lwu chuyén tiép trén vong dé cac tram khac coé thé
nhan dwoc quyéen truyén dir lieu.
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Phwong thirc Token Ring

A nhan dwoc thé\
bai, chuyén trang
thai tv FREE sang
BUSY, bat dau
truyén dir liéu )

/Thé bai quay v& A, chuyén
trang thai tv* BUSY sang
FREE, truyén cho tram
mudn truy cap dudng

\_truyén tiép theo

D doc thong tin
diéu khién trong
DATA, so sanh dia
chi, thay khéng
phai la cua minh
nén chuyén di¥ liéu
\.cuing thé bai di tiep
thong tin vao header
va chuyén di¥ liéu cung
hé bai di tiep _ 4

3 2 CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Y nghia cuta viéc quay vong thé bai

- Sy quay Vveé lai tram ngudn cua di liéu va thé bai nham tao
ra co ché bao nhan ty nhién: tram dich c6 thé gri vao don
vi di¥ liéu (phan header) cac théng tin vé két qua tiép nhan
dir liéu cua minh.

- Chang han, cac théng tin d6 c6 thé Ia:

(1) tram dich khong tdn tai hodc khéng hoat déng;
(2) tram dich ton tai nhwng di¥ liéu khéng dwoc sao chép:
(3) di¥ liéu da dwoc tiép nhan;

(4) c6 16,

33 CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Cac van dé lién quan

« C6 hai van dé c6 thé dan dén pha v& hé thong can giai
quyét, do la:

. Van dé mat thé bai.

. Van dé thé bai “ban” lwu chuyén khdng dirng trén vong.

= DOi Wi waan ddéthn b 2tihéo 4ol | U clindy &yt 8im v cing dich e

thernrg Gtéankviemitchis ddagn GActdieb M téitothe pbdiit daéh dfat
(vé=hhpiktbéi g pactH iy loai &iéé rdjuefirag b NannBirg&po i
Bt thidoBapghadivgiahitida e kitig dohén 0 dgbia théttan
trgud & Ehdi1anénnthdin tiginduoho ddwivbally [Ecicjendniahthé
thed téiriban c& quay vong mai. Luc do, tram Monitor sé& doi
bit trang thai cta thé bai thanh “réi” va chuyén tiép trén
vong. Tuy nhién, can chon mét gidi thuat dé chon tram thay
thé cho tram Monitor khi bi hdng.

ongThanCong.com https://fb.com/tailieudientucntt
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1.7. Cac loai mang cuc bo

Ethernet va chuan IEEE 802
Mang cuc bd Token Ring

Giao dién sb liéu phan bd s dung cap quang FDDI (Fiber
Distributed Data Interface)

Mang LAN ATM
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1.7.1. Ethernet va chuan IEEE 802

= Ethernet
- La cong nghé cua mang LAN cho phép truyen tin hiéu
gilra cac may tinh v&i tdc d6 10Mbps
Trong cac kiéu Ethernet thi kiéu st dunw
la théng dung nhat. Hién nay c6 khodng 85% mang LAN
str dung cong nghé Ethernet.

- Nam 1980, Xerox, tap doan Intel va tap doan Digital
Equipment dwa ra tiéu chuan Ethernet 10 Mbps (Tiéu
chuéan DIX).

.- Nam 1985, IEEE dwa ra tiéu chuan vé Ethernet dau tién
vOi tén goi "IEEE 802.3 Carrier Sense Multiple Access
with Collision Detection (CSMA/CD) Access Method and
Physical Layer Specifications”.

'ThanCong.com https://fb.com/tailieudientucntt
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Quan hé IEEE 802 véi OSI

Application

Presentation

Session

Transport

Network

Data link

Physical

Medium

Lpper
Layer

Protocols

LSAP

Medium

Upper
Laver

Protocols

4 Scope of
I[EEE &2
Standard
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Thanh phan mang Ethernet

- Data terminal Equipment (DTE): Céac thiét bi truyén va
nhan dir lieu DTEs thwdng la PC, Workstation, File
Server, Print Server ...

= Data Communication Equipment (DCE) La cac thiét bi
két ndi mang cho phep nhan va chuyén khung trén
mang. DCE c0 thé |a cac thiét bi doc lap nhw Repeter,
Switch, Router hodc cac khodi giao tiép thong tin nhw
Card mang, Modem ..

- Interconnecting Media: Cap xoan dd6i, cap doéng
(mong/day), cap quang.

3 8 CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Nhirng dac diém co’ ban cua Ethernet

C4u hinh truyén thdng: Bus/Star
Cau hinh khac Star/Bus

Ky thuat truyén: Base band

Phwong phap truy nhap: CSMA/CD.

Quy cach ky thuat: IEEE 802.3.

Van toc truyén 10Mbps, 100Mbps ... 10Gbps

. Lcan- Cap dong truc manh, cap dong truc dayJEEEle
ap quang ...
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Cac loai cap Ethernet

- 10BASE-F: DlUng cap quang, téc do 10 Mb/s, pham vi cap 4km. Chuan
nay cO 3 dang con: 10BASE-FL, 10BASE-FB va 10BASE-FP.

- 10BASE-T: S dung mét dai tan rong hé tro cho céc tdc dd tin hiéu
10Mb/s. Dung cap UTP, v&i mang hinh sao.

= 100BASE-X: Goi la Fast Ethernet, mang hinh sao twong ty 10BASE-T,
tbc d6 100Mb/s. Chuadn nay gém 100 BASE-TX dung cho cap UTP
hodc STP 2 dél, 100 BASE-FX dung cho cap quang da mode, 100
BASE-T4 dling cho cap UTP 4 déi (Four Twisted Pairs).

- 10BROAD36: Dung Broadband, toc dd 10Mb/s, cap dong truc 75 Ohm,
pham vi cap 1800 m (lén t¢i 3600m trong cau hinh cap dbi), str dung
topo dang BUS.

= 10BASE-2 Dung cap dong truc moéng (thin cable) 50 (1, T-connector,
BNC connector. Khodng cach ti thiéu gitra hai tram 1a 0.5 m. Khoang
céch t6i da gitra hai tram 1a 185m.

- 10BASE-5 Dung cap dong truc day (thick cable) 50 [1, con goi la cap

vang, AUI connector (Attachment Unit Interface). Khoang cach toi thiéu
gitra hai AUI 1a 2,5 m, khodng céch t6i da la 500m.

uuDuongThanCong.com https://fb.com/tailieudientucntt
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Gigabit Ethernet

» Nguigriddcde Gigakii kbedehdaaoanemgnétupemargen
f&igBthames kee e pcakie N dsiromadhigtdanidunaisani cae
ABEMER Y @@tbm\\fa@oll@l%@ dc osh cthesoeiovactmipes
mael FAegnEing 03 chian CHGABEE &M EI000BASE-T trd

th"’}EEr;C Ppwgmgnwsgwaw RS CE0 BEhFURESH S HAY

rengeaCARLAM3M@n truyén dan co ban la soi quang don mode.

- IEEE 802.3ab: Gigabit Ehernet trén cap ddng, dac trung bJi
1000Base-T. S dung ca 4 déi day cap UTP Cat 5 (hoac Cat-6, Cat-
7) v&i khodng cach toi da 100m.

- IEEE 802.3ae: 10 Gigabit Ethernet (GbE). Toc dd Ethernet 1én den
10Gbps, cho phép Ethernet c6 thé tich hop vOi nhung céng nghé téc
dd cao trén mang dwdng truc WAN vai toc do xap xi 9,5 Gbps.
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1.7.2. Mang cuc bo Token Ring

= M6i tram hoat dong nhw la mét bd chuyén tiép (repeater) hd
tro cho sw khuyéch dai tin hiéu suy hao.

» C6 thé s dung cAc loai cap dong truc, cap sgi quang, cap
xoan doéi. S dung phwong thirc truy nhap duwdng truyén
Token Ring.

= Cac tram cua mang cuc bd Token Ring hoat dong theo 4
ché do sau:
-Ché dd truyén.
-Ché dd lang nghe.
-Ché do6 bé qua.
-Ché d6 nhan.


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

43

A Tistaamit

CuuDuongThanCong.com

C: Receive
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B: Listen
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1.7.3. Mang FDDI

- FDDI Ia tap cac giao thirc ANSI truyén DL qua cap quang.

= Cac mang FDDI s dung phuo’ng thrc truy nhap Token
Passing, toc do co thé dat dén 100 Mbps.

« FDDI duwoc stir dung lam Backbone cho cac mang dién rong
MAN, WAN.

- M6t trong cac ng dung la dé két ndi cac may cha toc dod
cao. Khi dong vai tro 1a mét mang xwong sbng, FDDI lién
két cac thiét bi mang khac nhau nhw Router, Switch,
Brigde, cac b tap trung... dé tao thanh mét mang I&én hon
tlr cAc mang con.

= Tuy nhién FDDI khong dwoc dung cho cac mang dién réng
(WAN) co ban kinh I&n hon 100 km.
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Uu diém cua FDDI

C6 2 wu diém néi bat:

FDDI c6 thie dinticteduohipthuathand ki tmaditg ARiogyiregines
hBaphdd sildip SERBngnsy ¢t @iy tétem & diin ki didgthéd g earo
kbac preic camchidth Tapa)rgadndtiggdiryocapidRice ki
dbomy) qiznthanh cadhainmdykhés chapképmatrgt KD
hégtairgo tho daicaangihétitgbiahéghangog khagérd
it disam kiai séyclia atie chpagiliarcgoahiéae ké&énbiodo céphai
dwdng cap nén tram phat hién ra 16i sé tw dong ndi vong
hai Ring v&i nhau thanh mét Ring don.
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Minh hoa FDDI
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1.7.4. Mang LAN ATM

= Mang LAN duoc xay dwng dwa trén ky thuat ATM -
Asynchronous Transfer Mode goi la Local LAN (LATM).

- B diéu khién mang dét trong tong dai ATM, tong dai dinh
16 trinh cac thong bao va kiém soat truy nhap trong trweong
ho’p nghén mach. Ngwo’c voi ky thuat LAN truyen thdng,
viéc diéu khién dwoc cai dat trong cac b giao tiép mang.

= Thong lwgng rong, dé mé& rong bang cach thém nhleu node
chuyén mach toc dd cao (hay thap) cho céc thiét bi ndi vao.

- La phwong tién lién két mang gitra ky thuat LAN va WAN.

- ATM c6 thé dap (rng cac yéu cau nhd cac dwdng dan o va
cac kénh ao, rat dé tich hop cac I&p da dich vu.

- Cac goi tin l1a té bao cé dd dai co dinh, vi ‘vay viec dung
ATM trong mot mang dau cudi cho phép xoa dan ranh gioi
githa LAN va WAN.

ongThanCong.com https://fb.com/tailieudientucntt
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1.8. Cac hé diéu hanh mang

- Can phéi c6 mot hé diéu hanh trén pham vi toan mang c6
chirc nang quan ly dir liéu, tinh toan va xw ly mét cach
thong nhat.

HPH mang dwoec thiét ké theo mdt hwdong t0| wu khac voi
HDH don. Muc dich cua HBH don la cung cap cach thirc
thwe hién cong viéc tot nhat cho ngwdi st dung trén may
don. Nguworc lai, muc dich cua HDH mang la tao ra mét sy
diéu phoi tot nhat c6 thé cho tat cd nhirng nguodi siv dung
dang truy cap vao may chu (server) ch khong phai nham
tao ra moét sw wu tién cho bat ky trwéng hop nao.

HDH mang (Network Operating System NOS) la phan mém
dieu hanh mét hé thong mang may tinh két ndi v&i nhau,
cho phép ngudi st dung chia sé chwong trinh, div liéu, tai
nguyén va truy cap vao may phuc vu.
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Phwong phap tao ra phan mém phuc vu:

- Gilr nguyén cac HBH cuc bd, HPH mang dwoc cai dat
nhu mot tap cac chwong trinh tién ich.

. Bd qua tat ca cac HPH trén cac may don va cai dat mét
HDH thong nhat trén toan mang. Chlng dwoc goi 1a cac
HPH phan tan (distributed operating system).

M&i cach tiép can c6 wu va nhwoc diém riéng cda chung.

49 CuuDuongThanCong.com
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Cac dich vu pho bién trén HPH mang

Thwdng c6 thé phan thanh cac loai sau:

Truy cap wng dung: cac client yéu cau cac ng dung
thwe hién trén server.

Truy cap co s& di liéu: cac client yéu cau truy cap co s&
dir liéu trén server, thwdng la ngon nglr SQL.

Dich vu in an.

Truyén thdng qua mang: st dung cac phan mém thuc
hién cac giao thirc IPX/SPX, TCP/IP.
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ol

Mot so hé diéu hanh mang

HDH mang NetWare cua Novell:

HD K nghd/i bign)y 6! Tc6uthdIStung cho cac mang nhd
%Wﬂ%@ﬁﬁ@%&@@bﬁ%ﬁ%@e|§%ﬁ3ﬂ HANAHFER, Ca5

ng tram may tinh

C durlllgtEB?d

EI)'uy nhién, dé chay c6 hiéu qua Windows NT ciing doi héi
%%ﬁ'erﬁhj“'@fbﬂ yc@ AHAY. mewﬁﬁwg? AnadokkoRg

thenaghalowy W&HQ Hhe. H&?%H@d‘@b’l
Hﬂﬁr‘fﬁﬁ‘g‘?ﬁ&i’%{ﬁpv% h@i thg chung 6 dia
trén may cua nhau, dung chung may in nhung khong cho
phép chay chung mét tng dung (hién nay rat it st dung).
Pa co Windows 2000 Server&Pro, Windows Server 2003,

Windows Secmg%gmszOS.
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1.9. Thiéet bi mang

28 ¢

Switch Bridge

File Seruers

Fepeater



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

53

1.9.1. Thiét bi thu phat (Transceive)

- Két nbi cac phwong tién truyén

khac nhau véi NIC
= Puwoc tich hgp trén NIC

- La thiét bj hoat dong & tang 1
cua mo hinh OSI

UTR

[ 4
o
BN

CuuDuongThanCong.com

- P — R T TR TE T
e - =
= S ¥
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1.9.2. Thiét bi 1ap tin hiéu (Repeater)

= Phuc hdi tin hiéu, khuéch dai tin hiéu.

- Cho phép m& réng mang vwot xa chiéu dai giéi han cua

mo&t moi truwdng truyén.

- Puwoc hién thwe bang phan cing. Tich hop trén card Token
Ring

- La thiét bj hoat ddng & tang 1 cia mé hinh OSI

—-

REPEATER
REFEATER —
= [
Regenerate g H H
ha Y L L L EiQI-IEIEt':'

o4

I | span langern |:| .
LAM segment RS, LAM segment
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1.9.3. Thiét bi tap trung day (Hub)

95

Thwc hién chrc¢ nang nhw
Repeater (nén con co tén la bd lap
da cong) tuy nhién c6 mo réng.

Tao ra diém két ndi tap trung (nén
cO tén b tap trung day).

Tin hiéu dwoc phan phdi dén tat
ca cac thiét bi két n6i (nén co tén
la bd chia tin hiéu).

M6t s6 chirc ndng quan ly cling
duwoc tich hop.

La thiét bj hoat ddng & tang 1 cla
mo hinh OSI

[ » e w

v L;k‘.‘):}h'{jl;&" ve v
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1.9.4. Card giao tiép mang (NIC)

- Chuan mang cuc b st dung

- Ethernet, Fast Ethernet,
Gigabit Ethernet.

- Tbc do truyén dir liéu.

- M@i trwdng truyén thong

- Twisted-pair, coaxial hay

fiber-optic.
- Wireless.
= Slot cam d Jgersm] - R
- ISA, PCI, PCI-X E% nE 58
. PCMCIA N sal| i
- La thiét bj hoat déng & tang 1, 2 R e

N\ Ethernet NIC_/

cGia mo hinh OS| p
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MAC Address

o7

Con goi la Ethernet address.

M6i may tinh dung dia chi MAC
(dia chi vat Iy) dé xac dinh chinh
no.

Pia chi MAC duwoc ghi Ién trén
NIC (card mang) ltic xuat xwéng
va khéng thay déi dworc.

Pia chi MAC khdng c6 cau trac.

DPia chi MAC dwoc ghi vao ROM va duwoc chép vao RAM
khi NIC khéi ddng

Biéu dién b&i 6 bytes (octet):
0000.0c12.3456 hay 00-00-0c-12-34-56.

ongThanCong.com https://fb.com/tailieudientucntt
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Pinh dang dia chi mang

+ B bytes -
Offset: I 1 2 3 4 ]

Bth byte £ | &t byte £ | 4P byte S | 3 byte s | 2™ byte S | 19 byte s
1=t octet | 2M octet | 3 octet 4th octet ath octet Bt octet

most significant byte least significant byte
or
-+ 3 bytes - 3 bytes >
Crganizationally Unigue [dentifier .
d [51_”] d MIC Specific
«——— { hits SN

b7 bb b5 bd b3 b2 b1 b0

| 0 — unicast

1 — multicast

U — glabally unigue (DUl enfarced)
1 — locally administered

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Dinh dang dia chi mang

Organizational
Unique Vendor Assigned
Identifier (NIC Cards, Interfaces)
(OUI)

|4—i Cisco l—bldllparticular devioef')l
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Minh hoa dia chi MAC

To Internet
Ethernet Switch/Hub
Broadband %EE%EEEE
Modem DoogogogY g —
- .#7— 4
D4-47-55-C4-B6-9F
Access Router Server
| —
=
M= = C3-2D-55-3B-A9-4F
Al-44-D5-1F-AA-4C B2-CD-13-5B-E4-65 Server
Client Client
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Sw dung dia chi MAC

| Data |A[D] Data ‘A‘DI Data ‘A‘DI Data |A[D]

Dia chi dich

| Pia chi nguon
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y’

1.9.5. Thiét bi cau noi (Bridge) -

62

La cau ndi hai hodc nhiéu doan (segment) ctia mét mang.

Théng minh hon trong viéc quyét dinh cé chuyén tin hiéu qua doan
mang kia hay khoéng, loc nhirng go6i di liéu dé g di (hay khéng guri)
cho doan ndi, hodc glvi tra lai noi xuat phat.

Tang hiéu suat mang béi loai trlr lwu lwong mang khéng can thiét va
giam sy dung dé. Cac bridge cling thuwdng dwoc dung de phan chia mét
mang I&n thanh hai mang nhé nham lam tang toc dé.

Chia mang thanh cac doan mang vé‘lc_)c lwu lwong dwa trén dia chi
MAC. Chuyén cac gobi tin cé dich & phan mang bén kia dwa vao dia chi
vat ly

Chuyén frame gitra cac doan mang cé giao thirc tang 2 khac nhau. Mac
dau it chirc nang hon router, nhwng bridge ciing dwgc dung pho bién.

Theo mé hinh OSI thi Bridge thudc tang 2.
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Vi du

ERIOGE

Seqrent
LaM=

ar convert
between

E thernet &
Token Ring.

63
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1.9.6. Thiét bi chuyén mach (Switch) —=

Chirc nang chinh cua Switch la cung mét lic duy tri nhiéu
cau noi gilra cac thiét bi mang bang cach dwa vao mot loai
dwong truyen xuong song (backbone) noi tai tdc dd cao.
Switch c6 nhiéu céng, méi cong c6 thé hd tro toan bo
Ethernet LAN hoac Token Ring (nén con goi la cau ndi da
céng). Toéc dd cao hon Bridge, thay thé Hub VoI hé thong
day gilr nguyén, st dung bang dia chi MAC dé xac dinh
doan mang frame can truyén.

B chuyén mach két n6i mét s6 LAN riéng biét va cung cap
kha nang loc goéi di¥ liéu gilra ching.

Cac Switch la loai thiét bi mang m&i, nhiéu ngwoi cho rang,
no sé tro nén phd bién nhat vi no la bwdc dau tién trén con

dwo’ng chuyen sang ché dé truyén khéng dong bdé ATM. Hb
tro cac tinh nang méi nhw VLAN (LAN a0).

Theo md hinh OSI thi Switch thudc tang 2.
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Vi du thiét bi chuyén mach —f

Layer 2
MAC Addresses
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1.9.7. Bd dinh tuyén (Router)

/\//

—

Chtrc nang co ban cua router la gii di cac goi dir liéu dwa trén
dia chi phan I&p cua mang va cung cap cac dich vu nhw bao mat,
quan ly lwu thong...

Gibng nhw bridge, router la mot thiét b thong minh doi véi cac
mang thwc sw Ion. Router biét dia chi cua tat ca cac may tinh &
twng phia va c6 thé chuyen cac thong diép cho phu ho’p Chung
con phan dwdng-dinh tuyén dé gl tieng thong diép cé hiéu qua.

Theo mo6 hinh OSI thi chirc nang cua router thudc tang 3, cung
cap thiét bi voi thong tin chlra trong cac header cua giao thirc,
giup cho viéc x&r ly cac goi dir liéu théng minh.

Dwa trén nhirng giao thirc, router cung cap dich vu ma trong doé
moi packet di¥ liéu dwoc doc va chuyén dén dich mét cach doc

lap.

Khi sb két n0| tang thém, mang theo dang router tr& nén kém
hiéu qua va can suy nghi dén sw thay doi.
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Chtrc nang bd dinh tuyén @

= Tim dwong

- Quaé trinh tinh toan dwa trén dia chi IP dich dé quyét dinh sé& gii goi
tin ra cOng nao.

- Chuyén goi tin

- Béng géi goi tin lai theo giao thirc & cbng ra va chuyén gai tin ra
cong do.
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1.9.8. Gateway

= Ban dau thuat nglr Gateway dwoc dung trong bg giao thire Internet de
chi bd dinh tuyén (Router). Ngay nay, Gateway thuo’ng dwoc st dung
dé am chi mot hé thong hoat dong tai 3 tang trén cung cua mo hinh OSI
(Session, Presentation, Applycatlon) cho phép truyén thdong gilra cac
hé giao thirc khac nhau cla Cac tang trén.

- Gateway la mét td hop phan clrng va phan mém dé két nbi nhirng may
tinh khong giong nhau (ca phan cing va hé diéu hanh) va nhirng mang
khac nhau, str dung nhirng thu tuc va giag thirc khac nhau. Gateway co
thé chuyen déi dia chi mang tr mot kiéu mang nay thanh mot kiéu
mang khac. Ky thuat cia Gateway phirc tap hon Bridge va Router.

= Nhirng hé thong hop thanh mang Internet dwgc két noi bai nhirng mini
computer hoat dong nhw nhirng Gateway, nhirtng Gateway nay két noi
nhirng vi tri riéng biét mot cach roéng rai thanh két n6éi mang qua mot
mang chuyén mach géi (packet switching) nhw Telenet hay Tymenet.

- Gateway khong chi str dung cho nhirng két ndi co6 khodng céch xa. Néu
ta mudn két ndi hai loai LAN khac nhau (nhw mét mang Macintosh va
mot mang Unix) co thé dung Gateway de chuyén dia chi va di liéu.
Gateway ciing dwoc diung dé két ndi mdt Microcomputer va moét
Mainframe, va nhG’ng loai Mainframe khac lai v&i nhau.
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Vi du Gateway

Workstation 1 Workstation 1

Workstation 2

Workstation 2

Gateway Gateway

Mang chuyén
mach godi X.25

Server B

Gateway

Server C
Workstation 1

Mang cuc

\_\bé A

—

Server A

Workstation 2

6 9 CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

70

Lien mang
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2.1. Khai niém veé lién mang (Internetworking)

Cranatagg (internetworking] thuddigtaduac soa iy e iyrda
deng nidigar BHgntedietac thiét bi mang trung gian, c6 chire

N/?qg nh Iéhmétm ng don ~ o ae en ]
ot¥cach chung nhat, internet la mét tap hgp cac mang
AQagcmangdhahiaphan tao nén lien mang dwoc goi la mang

ﬂé?%%%’et‘ A Het (cht» | hoa) la dé cap dén mang

earribietdnk WWacracao) bien geio Mmang tidu doenggpeathe
thonbéibkétuayi(Bhdunedds)at dong theo chuan TCP/IP, tich

. ma’ﬁ’actﬁi!ee B/il'Jn%&l1 ggg%ang con lai v&i nhau duoc goi la

cac thiét bi lién két lién mang (Intermediate nodes)

71
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2.1. Khai niém veé lién mang (Internetworking)

Lién mang c6 thé duoc lién két bdi LAN to LAN, LAN to
WAN va . CO ba phwo’ng phap Ilen két lién
mang phd bién twong ung v&i 3 tang cudi cua mo6 hinh OSI.

3. Phwong phap lién két tai ingh@nigahd idi@etwork

L@&%MC Ea,n mt&'ﬁmu H%rnet Lﬁkfm)ng thirc trao Aoi

théngttia Islua«duhgdang mang (Network Layer) hay tang

R

kh}&wm’(gathlet bi nay ho tro cho cac giao thuc tang vat Iy

u the li € C an 0
H:ﬁ-% Y ‘nﬁ R HRNGNHE BF%RAs RN hLEoaY

fPX, Apple Talk

72
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Minh hoa lién mang

“~Mainframe

Mang SMNA

Router

/ May tinh

+ MNotebook
Ket noi ra I Ot=hoo
Internet Ethernst 802.11
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2.2. Mang dién rong (WAN)

Mang WAN duoc thiét 1ap dé lién két cac may tinh clia hai
hay nhiéu khu vwe khac nhau, & khodng cach xa vé mat dia
ly, nhw gitba cac quan trong mét thanh phd, hay gitra cac
thanh phd hay cac mién trong nwdc

Mang WAN bao phd viing dia Iy rong Ién c6 thé 1a mét quoc
gia, mét luc dia hay toan cau

Mang WAN thwdng la két ndi cac cong ty da qudc gia hay
toan cau

WAN la tap hop cac LAN, MAN ndi lai v&i nhau bang cac
phwong tién nhw: vé tinh (satellites), sbéng viba
(microwave), cap quang, cap dién thoai...
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2.3. Pac trirng cua WAN

- DAREEO dheka e thBAN mdAY! riéhgddlrhmdnEncmanghest
pb todtahai&ontinkyuaarhidbuhadiri ey ladodccinghira
quacte dédng ta gendimbnepkdpd@mtrau

- GhANidchivécdarthietuiding todgendod bghg thang AN dat
tiahtigkhoang rat Ion tr 56Kbps dén T1 véi 1.544 Mbps hay

E1l voi 2.048 Mbps,....va dén Gigabit-Gbps
. Phan lén cac WAN hien nay duogc phat trién cho viéc

- Moyéh tide iy dhdyil trén glmdngotredé g udit &lia denygecHadnydin
khac nhau nhw: video, tiéng no6i, di liéu...nham lam giam

chi phi dich vu
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Minh hoa két noi WAN

CSUDSU

) Internet
Leased line

DMZ I

Rottel

Firewall |

fip Mail -
servel Servel
y “.am

192163 00y

DHCP (100-250)

Web
Servel

Company Website

Router

| =
Cev/OA Subnet

Corporate
Network

Mab Farm Tor
application ‘Websits
Funning NI with ASP

oad Balancer
Managing Application

Tramic = F5 Hetwor ke
M
J2EE
6,168 045111 \S:\u- 3l Application

(10-25) abas e Serval

Clusterad

Production Servers
Subnet

|
User’'s Subnet
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2.4. Cac loi ich va chi phi khi két noi WAN

XBi lifi kBogrghéfdtiéve nidt cial Iyagjmnﬁmmgngwdlmg tihi
hgaviéai x@éyz tglangdumhpcﬂlaoﬁube:rtlm gmmlmlmuotwaml ntreaTh
chomg ca (thmhe«amanh cac hoi nghi truyén hinh, cac &ng

%gtﬂ Iap _P%%"t’héng mang dién rong - WAN va truy
B tirbi@t sédBim yéa taogcgapiadi hibochquéhainmgphige nivey
(@eotiBeséevh h@dhidbigHhdngqdin\iikdictth oachigkNmalitacéah
B atam tyutdes ténin( iddiLoidh dbercéc chi nhanh sé [a hé thong
trao déi théng tin chinh cla co quan hay té chic

NG gilp tadng cwdng va thay dbi vé chat cong tac quan Iy va
trao doi thdng tin, tién bwdc vibng chac t&i modt nén thwong
mai dién t& (e-commerce), chinh phu dién t& (e-goverment)
trong twong lal khong xa
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2.5. Mot s6 cong nghé két néi WAN co’ ban

Mang chuyén mach kénh (Circuit Swiching Network)

Mang chuyén goi (Packet Switching Network)

Két ndi WAN dung mang riéng &o (Virtual Personal
Network)

Céc thiét bj dung cho WAN
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2.5.1. Mang chuyén mach kénh

Méingéd:ma;éduylaﬁmrt,bmg: ciiéh phén|iam wid ogifta duay aligidi
phoggangadt sardkig phiéantamoiidakétdinboieng

Dé&dmgcrioém anyd tiplgiéntidén 14@c teaingc nedhg the thidaayudti
daogv@dthgel tAprigequiestaooihgeti chuyien ety bao cho
mang biét dia chi cGia nat gt va nit _nhan

V&i mo hinh nay moi nat mang c6 thé két nbi véi bat ky mot

Kiigkiméay c6 2 loai mang chuyén mach kénh

8rr]1léyaaamrﬂwh twcydnLg e (%%?lsg) cac thiét bi chuyén ding

ngW%ﬁW@ﬁ@ Eﬁ’o(‘f“ag ot lién két tam thoi tr noi gl toi

noi nhan
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M6 hinh két n6i WAN ding mang chuyén mach kénh

L1l Ll

Modem

—_— .

| =3 |'1

o WG |
 DUS—

e Modem 7
Team lam viéc 1 {

[T—
Sarver

— T rrm e

Modem Pool
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a. Chuyén mach twong tw (Analog)

- Viéc chuyén di¥ liéu qua mang chuyén mach twong tu
duwoc thwe hién qua mang dién thoai

= Cac tram trén mang s&¢ dung modem, thiét bj nay sé
chuyén céc tin hiéu sb tlr may tinh sang tin hiéu twong tw
c6 thé truyén di¥ liéu di trén cac kénh dién thoai va ngwoc
lai bién tin hiéu dang twong tw thanh tin hiéu sb

» Mét minh hoa két no6i diing mang chuyén mach qua mang
dién thoai PSTN, hay con goi la két n6i quay so6 (dial-up).

Analog Ine

Local Bridge/ l Bridge/ Remote
LAN “4— Router —{Mode Modeml_ Router ™ LAN

ANALOG CIRCUIT-SWITCHING
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b. Mang chuyén mach so (Digital)

- KNG I8DNgrétast 8ervicehabigitalgNaovhda tamuithoai

késngdvidneth dhigus@jtial G padia dichingy dika thépi sthwding
(RBFN)OL [Uc nhiéu dich vu trén cung mét dwdong day dién

: Ilh&aldtg(%p ﬂc]:ggr}ﬁang WAN c6 thé 1én dén 128 Kbps néu
. Micemeduany 1BRANCD Knih a thondido iy 5048 [Mgis

pdastriuphds Dy8d kdrhthoai, dir liéu va hinh anh toc do
cao

- Ngwoi ding cung mét ltc cé thé truy cap WAN va goi dién

thoai, fax ma chi can mét dwong day dién thoai duy nhat,
thay vi 3 dwdng néu dung theo kiéu théng thwdng
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Mang chuyén

mach so (Digital)

Digital line

CoUl J CoU
DSV

Bidge
™ Router

Remote

B

DIGITAL CIRCUIT SWITCHING
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c. Mang kénh thué riéng (Leased lines Network)

- Cach két noi phd bién nhat hién nay gitra hai diém co
khoang cach I&on van la Leased Line (thué bao riéng)

- Gilra cac nGt cla mang (twong ty hodc sé) c6 modt sb
lrong lon dwong day truyen dir lieu, voi moi dwong day
trong mot thdi diém chi cé nhiéu nhat mét phién giao dich

- Vi vay: khi s6 lwong cac tram sw dung tang cao ta thay viéc
s dung mang chuyén mach tré nén khong kinh té

- Pé gidm bt sb lwong cac dwdng day két ndi gitra cac nat
mang nguwoi ta dwa ra mét ky thuat goi la ghép kénh

- Phwong thire ghép kénh theo tan sé (Frequence Division
Multiplexing - FDM)

- Phuong thiec ghép kénh theo thdi gian (Time Division
Multiplexing - TDM)
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Mang kénh thué riéng

T1 dedicated line

l

T Remote
- —{ CSuiosy - A
Local Bridge
LAN Routor
13 om
-+ =1 ¢su.Dsy > e
DEDICATED SERVICES T
T3 dedicated line
Loai keénh Thong lugng (heép keénh
TO 56 Kbps | dudmng thoai
Tl |.544 Mbps 24 duomg TO
T2 6.312 Mbps 4 duong T1
T3 44.736 Mbps 28 duong T1
T4 274.176 Mbps 168 duong T1
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Cac cong nghé xDSL

» XIBSLKASYH .mammm b Buhschnbard{éue)lefn‘u’d’nlghuedmn

S dg'e% Am e
%ﬁ%@oﬂgﬁﬁbwg% %@wwe&%ﬁm}gs‘yﬁa HI% 1@

ﬁuat sO XDSL (Digital Subscriber Line)
g Cong nghé na gtan dung ha tang ca don%mdlen thoai hién

day ﬂ@mﬁlp’auglﬁrthhw gondtdkhoang
. I@@Dﬁ_olé%gf‘%ﬂér?ﬁb’écd@%r?r%b'%rﬂ%ﬁrm gk L?dé@@

thenh @lienriaranoos va gan day da dwoc Lién minh vién

: @8198 ﬂuﬂc tBé[”t&R”&HBaé‘a‘éa g%t Hz%p dé truyén di liéu
trén cung dwdng day, nhwng & tan sb6 25.875 KHz dén
1.104 MHz
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2.5.2. Mang chuyén goéi (Packet Switching Network)

- Mang chuyén mach g6i hoat ddng theo nguyén tac: Khi mét
tram can gi di¥ liéu n6 phai dong dir liéu thanh tirng goi
tin, cac goi tin dé dwoc di trén mang tw nut nay t¢i nat khac
t&i khi dén dwoc dich

= Do vay: khi mét tram khdng gwi tin thi moi tai nguyén cua
mang sé danh cho cac tram khac, nén mang tiét kiem duoc
tai nguyén va co thé sir dung chung mét cach tét nhat

- CO0 2 phuwong thtrc chuyén mach goi:
. Phuwong thirc chuyén mach goi theo so do rdi rac
. Phwong thirc chuyén mach goéi theo dwdng di xac dinh
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a. Phwong thirc chuyén mach goi theo so do r&i rac

- CAc goi tin dwoc chuyén di trén mang moét cach doc lap,
mOi goi tin déu c6 mang dia chi noi giri va noi nhan

- Mbi nat trong mang khi tiép nhan goi tin s& quyét dinh xem
dwdng di cua goi tin phu thudc vao thuat toan tim dwdng tai
nut va nhirng thong tin vé mang ma nut do co

- Viéc truyén theo phwong thirc nay cho ta sy mém déo nhat
dinh do dwdng di v&i moi goi tin tré nén mém déo
- Tuy nhién diéu nay yéu cau mét sb lwong tinh toan rat Ion

tai méi nat nén hién nay phan Ién cac mang chuyén sang
dung phwong chuyén mach goi theo duwong di xac dinh
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b. Phwong thirc chuyén mach goéi theo dwérng di xac dinh

89

Truwdc khi truyén div ligu, mot dwong di (hay con goi la
dwdng di ao) dwoc thiet 1ap gilra tram g&i va tram nhan
thdng qua cac nut cua mang

Puwong di trén mang so hiéu phan biét véi cac dwong di
khac, sau d6 cac goi tin dwoc gwi di theo dwdong da thiét 1ap
de toi dich

Céc g6i tin mang so hiéu cla duong do dé cé thé duwoc
nhan biét khi qua cac nut

Piéu nay khién cho viéc tinh toan dwong di cho phién lién
lac chi can thwc hién mét [an
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2.5.3. Két noi WAN dung mang riéng ao (VPN)

= VPN (Virtual Personal Network) la mét mang riéng dwoc
xay dwng trén nén tang ha tang mang cong cbng (nhv la
mang Internet)

- Mang IP riéng (VPN) la mét dich vu mang c6 thé dung cho
cac wng dung khac nhau, cho phép viéc trao doéi thong tin
mot cach an toan v&i nhiéu lwa chon két ndi

= Giai phap VPN cho phép nguwdi st dung lam viéc tai nha
hodc dang di cong tac & xa co thé thwc hién mot két ndi toi
tru s& chinh cia minh, bang viéc s dung ha tdng mang
théng qua viéc tao 1ap mot két ndi ndi hat t&i mét ISP. Khi
do, mot két ndi VPN sé duwoc thiét 1ap gitra ngwdi dung véi
mang trung tam cua ho
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M6t mang riéng ao

VPN Server

(I

VPN Client

Etherne

Firewall

—
E Etherne
= I
Firewall |[E9 I_——I
% A ==
| : |JVPN Server
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2.5.4. Cac thiét bj dung cho két n6i WAN

Router (B6 dinh tuyén)
WAN Switch (Chuyén mach WAN)

Zibééé‘,g Sary@r mach WAN (WAN switch) 1a thiét bi nhiéu cong
Ién ,mang (multipart internetworking ,device) dung. trong cac

R tDSH(CH&tnel Service Unit/Data Service Unit)

Internet users SRS —

ISI5RI q"éermd%ﬂ Abap] Au cudi clia cac ké | thuée

rleng NG lam" nhig _ lidy-tré ong=truyén
mb SO . ::. v K o W@IM‘
- - g@grenh thuerieng —| || =
Te:ecomfhue -
Access Server
a 'b:_: Madl server
| A

LANCi phanh
v ) . w1l )
9 - = CuuDuongThanCong.com https://fb.com/tailieudientucntt
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2.6. Panh gia cong nghé dung cho két n6i WAN

93

- Hién nay viéc lam sao c6 dwoc mét hé thdong mang chay
that tot, that an toan v&i chi phi hop ly, va mang lai lgi ich
Kinh té cao, dang rat dwgc quan tam

- Mot van dé dat ra co rat nhiéu giadi phap vé cong nghé, moi
giai phap co6 rat nhiéu yéu to cau thanh, trong mai yéu t6 co
nhiéu cach lwa chon

- Nhw vay dé dwa ra mot gidi phap hoan chinh, phu hop thi
phai trai qua mét qua trinh chon loc dwa trén nhirng wu
diém cla tirng yéu to, trng chi tiét rat nho
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2.6. Panh gia cong nghé dung cho két n6i WAN

- Trong thiét k& WAN thi cdng nghé két ndi la van dé co ban
nhat can duwoc xem xet, danh gia va lwa chon hop ly

- Két néi PSTN (mang dién thoai céng cong): K&t ndi WAN
qua mang dién thoai cong cdng c6 wu diém la don gian, dé
thwe hién, nhwng nhwoc diém I&n nhat 1a han ché vé toc
do, va do tin cay thap. Chi dung hiéu qua cho cac thué bao
c6 thoii gian két néi dudi 4 gio/ngay

- Két nbi ISDN (mang dich vu tdng hop): Két ndéi WAN qua
mang da dich vu s ISDN c6 wu diém la 6n dinh hon qua
mang dién thoai cong cong, nhwng lai chiu chi phi cao hon,
va 1a loai két ndi khéng phd bién. Chi thuc hién dwoc tai
cac dia phwong ma téng dai hd tro dich vu ISDN
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2.6. Panh gia cong nghé dung cho két n6i WAN

95

- Két n6i FRAME RELAY: Bé sir dung Frame Relay l1a chét
lwong mang truyén dan phai cao

- Tuy nhién, & nhitng noi da trién khai cong nghé Frame
Relay thi viéc xem xét chon gidi phap két ndi WAN dung
Frame Relay 1a hoan toan chap nhan dwoc, can duwoc xem
xét va trién khai

- Két ndi str dung cdng nghé xDSL: Nhw phan I&n céng nghé
khac, tiém nang trén ly thuyét cia céng nghé DSL cO sy
khac biét dang k& déi voi tbe do két ndi WAN cho cac to
chirc va gi¢i doanh nghiép hién nay
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2.6. Panh gia cong nghé dung cho két n6i WAN

96

» Céc chuyén gia cong nghé cho biét da cé nhirng hoan thién
dang ké trong chat lwong dwéng truyén theo cong nghé
XDSL

- Vi thé lwong khach hang thué bao st dung dich vu xDSL
van khong ngirng tang lén

- Viéc két ndi s¢ dung xDSL & nhirtng doanh nghiép tw
khoang 1999 |4 bwdc hau thuan cho viéc st dung cong
nghé ADSL hién nay (cong nghé DSL khong ddi xirng) voi
toc dé truy cap tlr 512 Kbps dén 8 Mbps
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Két ludn chwong 3

Khai niém, dac diém, tdc dé clia mang LAN.

Céac hinh trang va mé hinh mang cuc bd. Uu, nhuoc diém
cua ttrng mo hinh.

Céc k¥ thuat, phwong thire truyén tin hiéu.

Phuwong thire da truy nhap st dung sbng mang co phat
hién xung dét CSMA/CD. Uu, nhwoc diém cua trng giai
thuat trong CSMA/CD.

Token Bus: Thiét lap vong logic, duy tri trang thai thuc té
cla mang va khd&i tao vong logic khi cai dat mang hoac dut
vong.

Token ring, nguyén tac cla phwong phap. Can gidi quyét
hai van dé co thé dan dén phéa v& hé thong.

ongThanCong.com https://fb.com/tailieudientucntt
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Két ludn chwong 3

So sanh CSMA/CD v¢&i cac phuong phap dung thé bai.
So sanh phwong thirc Token Bus va Token Ring.
Ethernet va chuan IEEE 802

Gioi thiéu chung vé Ethernet. Thanh phan mang Ethernet,
nhirng dac diém co ban cua mang Ethernet.

Ethernet 100 Mbps va Gigabit Ethernet.

Mang cuc bd Token Ring. Chuan Token Ring.
Giao dién s0 liéu phan bd s dung quang FDDI.
Mang LAN ATM.

Pac diém HPH mang, cac loai HDH mang.
Thiét bi két noi LAN.

uongThanCong.com https://fb.com/tailieudientucntt
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Két ludn chwong 3

Khai niém lien mang, Internet.
Khai niém, dac trweng WAN.
Céc loi ich va chi phi khi két ndi WAN.

C6 nhirtng ky thuat chuyén mach nado, so sanh ky thuat
chuyén mach trong WAN.

Két ndéi WAN dung VPN.
Céc thiét bj dung cho két ndi WAN.
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V.

NOi dung

Gidi thieéu md hinh kién triic TCP/IP.

Mét s giao thirc co ban cua bd giao thirc
TCP/IP

Mét sO han ché cla giao thirc IPv4 va
nguyén nhan ra doi IPv6

Cac I&p dia chi IPv6

Két luan chuong
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l. M6 hinh kién trac TCP/IP

= INGRYIPOBran€iRitkiphi&ohidal 4 (Hvd) | dotemieo&rdtaudh) Va
stiotigngiatud thiér tréimnalydéih dgndunyard doéindacip i
phuong tién tru én thong lien mang

= Sau nay, tré thanh mét trong nhung giao thuc co ban cua

: HTéabemﬁanﬁO/\MlWA%hat trién TCP/IP dé két ndi cac

mang may tinh thuéc bé quéc phong My
- Nam 1994, mdt phién ban moi IPv6 dwoc hinh thanh tren

: trn:taa&tanhwhgygthﬂ;ntolae a,:tmﬂl%wéldung TCP/IP két noi
cac mang trén thé gi¢i+cung cap cac dich vu
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.1. Md hinh kién tric TCP/IP

/|Application

7|Application Ung dung resentation
5| Session

Transport | Van chuyén Transport
Internet Mang 3] Network

Network LVAET Data Link
Access Mang Physical

Ung dung

Trinh dién
Phién
Van chuyén
Mang
Lién ket DL
Vat ly
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l.2. Vai tré va chirc nang cac tang:

A. Tang Ung dung (Application)
-  Két hop chirc nang cua ba tang phién, trinh bay, tng
dung trong mo hinh OSI.

: Téng tng dung ho trg cac rng dung cho cac giao thirc
tang Host to Host.
- Céc giao thirc (’ng dung géom:
- FTP, HTTP, SMTP, SNMP, DNS, TELNET ...
Dinh dang di liéu, cau tric di liéu, ma hoa ...

= Diéu khién dbi thoai ...
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l.2. Vai tré va chirc nang cac tang:

8. Tang Van chuyén (Transport)

: Tang van chuyen lién quan dén chat lvgng dich vu nhw do
tin cay, diéu khién lwu lwong va stra 16i (twong tw tang van
chuyén mo hinh OSI).

« Thwc hien nhirng két ndi gilra hai may chd trén mang
bang 2 giao thirc:

- Giao thic diéu khién trao doi di lieu TCP (Transmission Control
Protocol): la giao thirc két ndi hwéng lién két (Connectlon -
Oriented) chiu trach nhiém dam bao tinh chinh xac va dd tin cay
cao trong viéc trao doi dir liéu gilra cac thanh phan ciia mang. Giao
thdc TCP cling ho tro nhirtng két ndi dong th&i, phan doan, dong
dir liéu, diéu khién ludng, phat hién va stra 16i.

= Giao th*'c gam di¥ liéu ngwdi sir dung UDP (User Datagram
Protocol): dwoc sir dung cho nhirng vrng dung khéng doi héi do tin
cay cao.
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.2. Vai trd va chirc nang cac tang:

Cac cong (ports)

- TCP va UDP st dung s6 hiéu cong (hodc socket) dé truyén
di liéu lén giao thure Iop trén

5 F | T | S D | T | S
S T|E|M|N|F|N
§" P| L | T S | T| M
N P P| P
E
Port T
Numbers—»

Layer

~ Transport
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l.2. Vai tré va chirc nang cac tang:

c. Tang Internet

- GUi di¥ liéu dén dich qua cac mang con (twong tw tdng mang md hinh
OS)).

= Chia nho di¥ liéu thanh céac goi

- S dung mach &o trong két ndi

=  Tim dwdng, bang tim dwdng, giao thirc tim dwdng

- Cung cap dia chi logic cho giao dién vat Iy mang

= Sy phan doan mang

- Giao thie Internet (IP) két ndi khong lién két (Connectionless).

- HO6 tro cac anh xa gitva dia chi vat ly (MAC) do tang Network
Access Layer cung cap v&i dia chi logic bang cac giao thirc phan
giai dia chi ARP (Address Resolution Protocol) va phan giai dia chi
dao RARP (Reverse Address Resolution Protocol).

8 CuuDuongThanCong.com https://fb.com/tailieudientucntt
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l.2. Vai tré va chirc nang cac tang:

D. Tang Truy nhap mang (Network Access)

- Két hop chirc nang hai tang vat Iy va lién két d&v liéu mo
hinh OSI, bao gom:

. Caognéap vaahiiph nanghth ddtug, lote troet, pigimhdaan di
lf'%% %‘5‘ ?rr&)(/:gr(\: \lfgtulglgkhoéng cach.

BiL?nafﬁc\é%[ I%éc, phwong tién két ndi vat ly: céap, bd
Crawyemaoign ketsovaingr), Card mang.

Quidding bédbogiao thirc két ndi, giao thec truy nhap

GHAIGHEN 1 G HER FoKGno. Token Bus.).
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1.3. So sanh TCP/IP va OSI

OS1 Model TCP/IP Architectual Model
Application Telnet
Presentation \
Session Transmision Control UserDatagram | ——1 RIP
- Pratocol (TCP) Protocol (UDP) 1CMP
| ransport :
TANSPOT < =
MNetwork ARP Internet Protocol (1P)
| |
Data link Ethernet Tokenbus | |Token Ring FDDI
Physical IEEER02.3  |EEER02.4 IEEER02.5 ANSI X3 T93
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LV,

|.4. Qua trinh déng goi dir liéu (Encapsulation)

User Data Appliction |
v ¥
H'E,’E"je,r User Data
Application
Y 'qgr b
Header Annlication D .
Application Data TCP
| TCP/UDP
r-t— Segment/Datagram —lh l
1§r "lE
P Header Application Data 1P
Header | TCP/UDP
:.' Packet [P } l
Ethernet 1P Header Application Data Ethernet Piéu khién
Header Header | TCP/UDP Trailer Ethernet
14 20 20 4 ‘
€ Ethernet Frame >
| 46 -- 1500 byte Ethernet

11
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|.4. Qua trinh déng goi dir liéu (Encapsulation)

E-mail message

Data

Segment

Packet

Network

Header
Frame | Network Frame
Header | Header Trailer

12
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1.5. Qua trinh phan manh dir liéu (Fragment)

éwmod:mrtaég dibdin ity Béuotia midieon amanlghidea dfdhethudc
g dir liéu ma n6é nhan Io¥n hon MTU cua né, dir liéu sé

dkes Hﬁ%&ﬂﬁ’aﬂﬁ%%'ﬂ%ﬂ@@@%uyen tiép. Qua

RT@H W@&!%%Fm%%@qm #bH§"nang goi 1a don

Qmwyanmlmﬁal irih (Maxitang theangrassioniinidm  giam

t‘mh nang.cua m va .anh huwdn gan tbc do trap doi di

it 4989 gk b HlfHa 40551 RO
i H’Hmﬁf@é‘%? o0 @H(Hﬁﬁ’m Bu

thanh nhiéu QfOI nho va thém thon% tin dleu Ién vao m0|
gt khac, vi 1P la moét giao thtre khong lién két, do tin cay

ong cao, khi mét géi dir liéu bi phan manh va b mat 1
manh thi tat cd cac manh sé phal truyén lai. Vi vay phan
I&n cac ng dung tranh khong st dung ky thuat phan manh
va guri cac goi di¥ liéu Idn nhat ma khéng bi phan manh, gia
tri nay la Path MTU.
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|.6. So sanh TCP/IP va OSI

TCP/IP Model

Application

Network
Access

Protocols

Networks

OSI Model

Application

Physical

Application

Layers

Data Flow
Layers
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|.6. So sanh TCP/IP va OSI

» Blighgnitaau:
- DEPARAEId®p |&p trinh bay va phién vao I&p ng dung.
- DERPHB 16t tnapdamglien két div liéu va 16p vat ly thanh
. Bgﬂ Ig’g) |58yn$§‘ﬁgn3fgq8'p van chuyén
P

o Eggi%o thire TCP/IP la ﬁhuég trén Internet.
g chuyen gia mang phai ham ro ca hali.
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Mot so giao thirc co’ ban cua TCP/IP

Giao thirc goi tin nguwdi si¢r dung UDP (User Datagram
Protocol)

Giao thirc diéu khién truyén TCP (Transmission Control
Protocol)

Giao thire mang IP (Internet Protocol)

Giao th&rc théng bao diéu khién mang ICMP(Internet
Control Message Protocol)

Giao thirc phan giai dia chi ARP (Address Resolution
Protocol)

Giao thrc phan giai dia chi ngwgc RARP (Reverse
Address Resolution Protocol)
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I1.1. Giao thirc go6i tin ngw®i str dung UDP

- UDP la giao thtrc khdng lién két (Connectionless).

= UDP st dung cho cac tlen trinh khdng yéu cau vé dd tin
cay cao, khong c6 co ché xac nhan ACK, khéng dam bao
chuyen giao cac goéi dir liéu dén dich va theo dung the tw
va khoéng thwc hién loai bo cac gdi tin trung lap, khdng hop
d liéu tai noi nhan.

- UDP thuwong st dung két hgp véi cac giao thire khac, phu
hop cho cac irng dung yéu cau x&r ly nhanh nhw cac giao
thwe SNMP va VolP.

= Giao thrc SNMP (Simple Network Management Protocol) la giao
thirc quan ly mang phé bién, kha nang twong thich cao. SNMP cung
cap thong tin quan tri MIB (Management Information Base) va ho tro
quan ly va giam sat Agent.

- VoIP &ng dung UDP: Ky thuat VolP (Voice over IP) dwoc thiva ké ky
thuat giao van IP.
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Pong goi div

IP

header

Frame
header

uuuuuuuu

lieu UDP trong goéi IP

Data

UDP | UDP
header| data

IP data

Frame

Frame data footer

oooooooo
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11.2. Giao thirc dieu khién truyén TCP

= TCP la moét giao thirc hwéng lién két (Connection Orlented)
tire la trwde khi truyén div lieu, thwc thé TCP phat va thuwc
thé TCP thu thuwong Iwo’ng dé thlet Iap mot két ndi logic tam
thi, ton tai trong qua trinh truyén so liéu.

= TCP nhan thong tin tw tang trén, chia di liéu thanh nhleu
goi theo do dai quy dinh va chuyen giao cac goi tin xuong
cho céc giao thirc tang mang (Tang IP) dé dinh tuyén.

» BO xr ly TCP xac nhén ting goi, néu khong c6 xac nhan
goi di¥ lidu s& dwoc truyén lai. Thwc thé TCP bén nhan sé
khoi phuc lai théng tin ban dau dwa trén th& tw goéi va
chuyén dir liéu lén tang trén.

= TCP cung cap kha nang truyén div liéu mét cach an toan
glwa cac thanh vién trong lién mang. Cung cap cac chuec
nang kiém tra tinh chinh xac cta d@ liéu khi dén dich va
truyén lai dir liéu khi c6 16i xay ra.

ongThanCong.com https://fb.com/tailieudientucntt
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11.2. Giao thirc dieu khién truyén TCP

- TCP cung cap cac chirc ndng chinh sau:

- Thiét lap, duy tri, gidi phoéng lién két gitra hai thwc thé
TCP.

= Phan phat gaéi tin mét cach tin cay.

- Tao sb tht tw (Sequencing) cac goéi di liéu.

- Piéu khién 16i.

- Cung cap kha nang da két ndi cho cac qua trinh khac

nhau gitta thwc thé nguon va thuc thé dich thong qua
viéc st dung sO hiéu cong.

- Truyén di liéu theo ché dd song céng (Full-Duplex).
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11.2. Giao thirc dieu khién truyén TCP

= TCP c6 nhirng dac diém sau:

- Hai thuc thé lién két véi nhau phai trao ddi, dam phan
vOi nhau vé cac thong tin lién két.

- Hoi thoai, ddm phan nham ngan chan sw tran lut va mat
d liéu khi truyén.

» Hé thong nhan phai givi xac nhan cho hé thong phat biét
rang n6 da nhan goi dir liéu.

« Céc Datagram IP c6 thé dén dich khong dung theo thi
tw , TCP nhan sap xép lai.

- Hé thdng chi phat lai géi tin bi 16i, khéng loai bd toan bd
dong dir liéu.
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I1.3. Giao thirc mang IP

- IP (interiegERrogacgt)i lrgthorig (eiaHE@mgriiénddtang cach st
8!141%% cac ban% dinh tu en an%ith%m crggu taé1 mQ %c u C
ﬁ]a?g ac m% {Juy(\é]n dwo’c l[f'epn anQn %% (?ac% Fﬂ] kpao

B8 IsL BT mang s Tighd,Gop th giao thuc
Vo |¥hu’on L’'C chuyen ach gol

s o8 Glyepy s
agram huc hlen tién trinh dinh dia chi va chon
= (Rrdmec hién viéc tach va hop cac g0| tin theo yéu cau kich

- [eREalr ot fe. dil %G A V2

LPC tanger}'hap truyen theo dang khung di lieu (Frame)
- IP kiém tra 16i théng tin diéu khién, phan dau IP bang gia tri
tdbng CheckSum.
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I1.3.a. Dia chi IP

M&i mét tram (Host) dworc gan mot dia chi duy nhat goi 1a dia chi
IP.

MGi dia chi IP cé do dai 32 bit dwoe tach thanh 4 ving (moi ving
1 byte), c6 thé dwoc biéu dién dwdi dang thap phan, bat phan,
thap luc phan hodc nhj phan. Céach viét pho bien nhat 1a dwdi
dang thap phan co dau cham dé tach gitra cac vung.

Pia chj IP dwoc chia thanh 5 1&p ky hiéu 1a A, B, C, D, E v&i cau
trac moi I&p dwoc xac dinh.

gac rl?l'[ dau tién cla byte dau tién dwoc dung dé dinh danh I&p
ia chi

= 0-I6p A
10-I6p B
110-1op C
1110 - Iop D
11110 -16p E
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I1.3.b. Dang thirc dia chi IP

10000011011 01100011117010117001100

-€ 32 Bits r o

o s ]

- 32 Bits -

10000011 01101100 01111010 “ 11001100

e Bits == -affe—3 Bits =3 -afft=——3 Bils =3 -aff~138 Bits =

131 . 108 . 122 : 204

a3 Bits =T a3 Bits = a0 Bits =T a3 Bits =—
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I1.3.b. Dang thirc dia chi IP

- CA&c bit phan mang (NetworkID)

- Xac dinh phan dia chi mang

« Xac dinh I&p dia chi IP

- CA&c bit phan mang khdng dwoc phép dong thdi la 0
- CA4c bit phan may (HostID)

- XAac dinh phan dia chi may

- CA&c bit déng théi 1a 0: danh riéng cho dia chi mang

- C4c bit ddng thoi 1a 1; danh riéng cho dia chi quang ba
(broadcast)
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I1.3.b. Dang thirc dia chi IP

= Dia chi masany(bie{vorkdhst)

r DiaOehdérish lIduieoHptca A ayreny tidtmanad do

- B0 fuang ba dwoc st dung dé gd&i div liéu dén tat ca
- 575 BMAVTEPROIZHLD ERPHIRARSE bit phan may ddng thoi 1a

- @ia chi quang ba truc tiép: cac bit phan may dong thoi la

(13ac may co cung dia chi mang c6 thé giao tlep truc tiép

- Q44 niehl nsl&hEndpéanndibnigdyuddhidtdi wéag §itn lBaol
255.255.255. 255{1
- Cac may co thé chia sé dwérng truyén chung nhwng néu

ching co dia Chl’ mang khac nhau thi khéng thé giao ,tlep
v&i nhau trwc tiep dwoc ma phai théng qua moét thiét bi
trung gian (thwdng la router)
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Dia chi quang ba trwc tiép

A i

192.168.20.0

192.168.20.255
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DPia chi quang ba nodi b

STOP

255.255.255.255
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I1.3.d. Phan Ié&p dia chi IP

» L&p A cho phép dinh danh t6i da 126 mang (byte dau tién),
véi t0i da 16 triéu Host (3 byte con lai) cho mo6i mang. Lép
nay dwgc dung cho cac mang co s6 tram cuwc lon.

Class A

e

# Bits 1 7 24

Class A: 0 |INETWORK#| HQOSTH#

2 9 CuuDuongThanCong.com https://fb.com/tailieudientucntt
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I1.3.d. Phan Ié&p dia chi IP

- L&p B cho phép dinh danh t&i 16384 mang con, voi toi da
65535 Host trén moi mang.

Class B
e 1§ BilS e—

# Bits 1 1 14 16

Class B: 1 0 |[NETWORK#| HQOST#H
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I1.3.d. Phan Ié&p dia chi IP

- L&dp C cho phép dinh danh t&i 2.097.150 mang va toi da
254 Host cho moi mang.

Class C
= § Bits =3

NETWORK NETWORK NETWORK _

# Bits 1 1 1 21 8

Class C: 1|11 | 0 |NETWORK#| HOST#

31
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I1.3.d. Phan Ié&p dia chi IP

1.0.0.0 - 126.255.255.255: cac mang Iép A

127.0.0.0 : dia chi quay lui (loopback)

128.0.0.0 - 191.255.255.255: cac mang |&p B

192.0.0.0 - 223.255.255.255: cac mang |ép C

224.0.0.0 < 240.255.255.255: cac mang Iop D (multicast)
240.0.0.0 : cac mang l&p E (danh riéng)

Lép D dung dé gii IP Datagram t&i mot nhom céac Host
trén mét mang. Tat ca cac s6 I&n hon 233 trong trwedng dau
la thudc lop D.

Lép E dw phong dé ding trong twong lai.
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11.3.d. Phan Ié&p dia chi IP

Lop | Bit dic | S0 luong | S0 lwong Bicu dién bing s
trumg Mang Host Thapphan
AU 127 16.777.214 0.1.0.0 —126.255.255.255
B |10 16,383 03,334 128.1.0.0 —191.255.255.255
C |10 2097151 234 192.1.0.0 —223.233.253.253
D |10 23000 —239.233.253.253
E | 11110 240.0.0.0 —247.255.255.255
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I1.3.e. Dia chi IP trén Internet va dia chi may

« Pia chi mang Internet
- Puoc cap bdi INIC (Internet Network Information Center)

- VNNIC chju trdch nhiém cap tén mién va dia chi IP cho
Viét Nam

= Xac dinh mang ma mét thiét bi nam trong do, hodc mét
may don két ndi dial-up

« Dia chi may

- Puwoc cap bdi ngwdi quan tri mang hodc cap phat tw
déng (DHCP)

- X&c dinh thiét bi trong mang cuc bd
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11.3.f. Vi du dia chi IP

172.16.20.200 la dia chi lop B
Phan mang: 172.16

Phan may: 20.200

Pia chimang: 172.16.0.0

» Dia chiquang ba: 172.16.255.255

- Dia chi c6 thé ding dwoc cho cac may trong mang
- 172.16.0.1 - 172.16.255.254
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11.3.f. Vi du dia chi IP

192.168.255.255 la dia chi lop C
Phan mang: 192.168.255

Phan may: 255

Pia chi mang: 192.168.255.0

» Dia chi quang ba: 192.168.255.255

» Dia chi dung dwgc cho may trong mang
» 192.168.255.1 - 192.168.255.254
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I1.3.g. Cac dia chi danh riéng

= Duwoc mo ta trong RFC-1918. (Request For Command.)

= Class A: range from 10.0.0.0 to 10.255.255.255;

= Class B: range from 172.16.0.0 to 172.31.255.255;

= Class C: range from 192.168.0.0 to 192.168.255.255;

- Cac lop dia chi nay danh rieng dé dat cho cac may trong
néi bé mo6t to chuwre

- Can cO mdt NATserver (network address translation: dich
dia chi mang) hoac proxy server dé cung cap két ndi

Internet cho cac may c6 dia chi danh riéng (thwdng thi
trong router hién nay co tich hop cac thanh phan nay)
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I1.4. Giao thirc thong bao dieu khién mang ICMP

- Giao thtrc IP khéng c6 co ché klem soat 16i va kiém soét

ludng di liédu. Cac nut mang can biét tinh trang cac nut
khac, cac goi dir liéu phat di co téi dich hay khong...

= Cac chwc nang chinh:

- EIMPHargrap ilcadiduyinigiRedadanRiviter). dudy Reutao goi
&t thdng i diéGNtRi&mal omdt ditametm,ortg)m@damrloswajaag
Fhmm@nlkheangﬂhmghdcewaatgocg]abéhcm deedrlung khi tram

nguon & frén cing mot mang véi haij thiét b dinh tuyén.
« Diéu khién lwu Ivong (Flow Control): Khi cac goi di liéu dén

t{wmltlwbamtmrhl Gicta:hbit thaeh adihié tgvemnotgiﬁfmgedw
Iﬁ‘xbﬂl?ﬁﬁtgwdleie Imﬂﬁ’ttmtrbnmtbmhbatgdbngétaxcém&h@t bi gtri
tam thoi ngirng viéc gwi dir liéu.

- Théng bao 16i: Trong trwo’ng hop khong t&¢i dweoc dia chi
dich thi hé thdong s& gli mét théng bao 16i "Destination
Unreachable".
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11.5. Giao thuwrc phan giai dia chi ARP

C@E’Méyﬁhﬁgngd&%mﬂémimdﬂlia/afﬁwéém&@ teandicha no

VO’I dla hi IP cua
I can gm mot goi di¥ lieu IP cho mét hé thong khac

tr-eNawngnngtambngDva@H Eherdetibe i trg it doaon e
diaroli Gty BtOE héathé tra;lod@etm]@dt@wkéfaamélu
xaycaeh*rga@@ﬁg déhgEenode nguon.

S5E KAPRAG Bk %ﬁ R 5 AMAE NSRSy YEH B
xa ‘i G VALY nﬁﬁé‘“Bd@fﬁ%ﬁécé@W EHd“EQEhTJﬁ
kiém trong bang dia chi IP.

Néu khong tim thay, node nguon glri quang ba(Broadcast)
moét goi yéu cdu ARP (ARP Request) c6 chira dia chi IP
nguon, dia chi IP dich cho tat ca cac may trén mang.
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Tién trinh cia ARP

- IP yéu cau dia chi MAC.
- Tim kiém trong bang ARP.
- Néu tim thay sé tra lai dia chi MAC.

- Néu khong tim thay, tao goi ARP yéu cau va gli toi tat ca
cac tram.

= Tuy theo gai tin tra 1&i, ARP cap nhat vao bang ARP va gui
dia chi MAC cho IP.
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I1.6. Giao thirc phan giai dia chi ngwo'c RARP

RARP la giao thirc phan giai dia chi ngwgc. Qua trinh nay
nguoc lai voi qua trinh ARP o trén, nghia la cho trwdc dia
chi mc lién két, tim dia chi IP twong ng.

Nhw vay RARP dwoc sir dung dé phat hién dia chi IP, khi
biét dia chi vat Iy MAC.

Nguyen tac hoat dong clia RARP nguoc voi ARP, nghia la
may da biét trwdc dia chi vat Iy MAC, tim dia chi IP twong
trng cua no.

May A can biét dia IP cla nd, no guu goi tin RARP Request
chira dia chi MAC cho tat c& cac may trong mang LAN.

Moi may trong mang déu c6 thé nhan géi tin nay nhwng chi
co Server mdi tra lai RARP Reply chtra dia chi IP cua no.
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Nguyén tac hoat dong ciia RARP

RARF K2

RARP Reply

RARP

MAC HEADER IP HEADER
Destination Destination
08-00-02-89-90-8 11111111
Source Source
02-60-8C-01-02-03 PRIV

RARP REQUEST

MESSAGE
What is my IP address?

42 CuuDuongThanCong.com
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I1.7. Chia mang con (subnetting)

- Gia sl ta phai tién hanh dat dia chi IP cho hé thdng c6 cau
trdc nhw sau:

Fay  150.1.0.0 180200  Vinnie

= M, .
=S hip ey 1 g

Fay

150.5.0.0 o

Sioux Falls
—
e Y ;ﬁﬁ
150,600
150,204

150400 /J
-1

ﬁ #
kris Wandal
43 CuuDuongThanCong.com https://fb.comv/tailieudientucntt
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I1.7. Chia mang con (subnetting)

Theo hinh trén, ta bat budc phai dung den tat ca 1a sau
duong mang rieng biét dé dat cho hé thong mang cua
minh, mac du trong mo&i mang chi dung dén vai dia chi trong
tdng s6 65534 dia chi hop 18, d6 1a mét sw phi pham to 1&n.

Thay vi vay, khi str dung ky thuat chia mang con, ta chi can
str dung mét dwdng mang (Vi du: 150.150.0.0) va chia
duwong mang nay thanh sau mang con

R6& rang khi tién hanh cap phéat dia chi cho cac hé thdng
mang I&n, ngudi ta phai s dung ky thuat chia mang con
trong tinh hinh dia chi IP ngay cang khan hiém.

Vi du trong hinh trén hoan toan chwa phai la chlen lwoc
chia mang con toi wu. That sw nguo’l ta con co thé chia
mang con nhd hon nira, dén mot mirc dd khéng bd phi mét
dia chi IP nao khac.
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I1.7. Chia mang con (subnetting)

Ray 150.150.1.0 1508020 virrip

=
=

Fay

45

Joio

Snnkvila Bar reswili —gﬁﬂjﬁﬂﬂ.l

20 —gﬂ‘*”
e )
Frame: i

15015050 r

Lo Falks

L S0 15080
Allanth g == i C
15015030
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I1.7. Chia mang con (subnetting)

: Xéfv\ll%ukhl'a ,canh Ky thgét, chia mang con chinh la viéc
mwo'n mot s6 bit trong phan host_id ban dau dé dat cho cac

mang (

= LUc n
networ
subnet
con cu
hoac n

= Tuy nf
host_ic
lam ho

b 24-X %
Network Subnet Host
16 16-X X
Metwiork Subnet Host
24 B X
Metwirk Subnet{Host

Class A In:
AN
g
Class g D)

g
Class ¢ bit


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

47

Mot s6 khai niém méi:

- Pia chi mang con (dia chi dwdng mang): bao gdom cé phan
network_id va subnet_id, phan host_id chi chiva cac bit 0.
Theo hinh bén trén thi ta c¢6 cac dia chi mang con sau:
150.150.1.0, 150.150.2.0, ...

= Dia chi broadcast trong mét mang con: Gitr nguyéen cac bit
dung lam dia chi mang con, dong thoi bat tat ca cac bit
trong phan host_id Ién 1.

« Vi du dia chi broadcast cua mang con 150.150.1.0 la
150.150.1.255.

= Mat na mang con (subnet mask): giup may tinh xac dinh
dwoc dia chi mang con cua mét dia chi host.
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Mot so khai niém méi:

- Pé xay dwng mat na mang con cho mot hé thong
dia chi, ta bat cac bit trong. phan network id va
subnet_ id lén 1, tat cac bit trong phan host_id thanh 0.

= Vi du mat na mang con dung cho hé thong mang trong hinh
trén la 255.255.255.0.

- Van dé dat ra la khi xac dinh dwoc mdt dia chi IP (vi du
172.29.8.230) ta khong thé biét dwoec host nay nam trong
mang nao (khéng thé biét mang nay cé chia mang con hay
khdng, va néu co chia thi dung bao nhiéu bit dé chia).
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Mot s6 khai niém méi:

= Chinh vi vay khi ghi nhan dia chi IP cua mét host, ta
cling phai cho biét subnet mask 1a bao nhiéu (subnet
mask cO thé la gia tri thap phan, cling c6 thé la sb
bit dung lam subnet mask).

= Vi du dia chi IP ghi theo gia tri thap phan cua subnet
mask la 172.29.8.230/255.255.255.0

- Hoac dia chi IP ghi theo s6 bit ding lam subnet mask la
172.29.8.230/24.

49 CuuDuongThanCong.com
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llIl. Giao thirc IPV6

= Giao thirc IPng (Next General Internet Protocol) la phién
ban md&i cua giao thirc IP dwoc IETF (Internet Engineering
Task Force) dé xuwdng va nam 1994.

= |[ESG (Internet Engineering Steering Group) phé chuan va&i
tén chinh thie la IPV6 IPV6 la phlen ban ké thwa phét trién
twr IPv4., LA | & |

L
i
E N l;‘l

]
=
&=
Ei
i
4
.
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llIl. Giao thirc IPV6

~"  IPv8
Internet

IPve
host

6tod
serverirelay

IPv4
Internet

Otos samm
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l1l.1. Nguyén nhan ra d&i cua IPv6

: mtengeqmartlmnhelnoataiﬂrng]myééiﬁ sinadsighdiadtisd | Patadg
dérbmméh@a@gﬁan dia chi ngay cang bi thu hep va tinh

. aneahicy ﬁﬁﬁrﬁl%éaIW%hé?dﬁY mRiéu dia chi khac nhau

. Vaalruyen thaR% 04 MBS ABA R AP naRkRA
AL st e A e Qe T 1P

éc &t laQ thuic IPv4 la, tat yéu. Thi
0
%aﬁi@mﬁc BﬁyCtPen Qﬁnm'ﬂu%ﬂﬂain’gﬁg@?ﬂ%ﬁﬂ%

%Qﬁpgung mot cach ngau nhién cac chirc ndng mai.
» Chinh vi vay, khi ma nhiéu may tinh va cac thiét bj két ndi
vao mang thi can thiét phai c6 mét phwong thirc cau hinh
dia chi tw dbng va don gian hon.
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I1l.2. Cac dac trwng cua IPv6

- IPv6 dwoe chon thay thé cho giao thirc IPv4 khdng chi
do IPv4 khdong con phu hop vé&i yéu cau phat trien hién
tai cua mang Internet ma con vi nhirng wu diém cua
giao thwc IPV6:

= Rba gy lijeh chédderva chon dwdong linh hoat:
\Be6 stharpbrég miidg ldeadier chiardPed hidady et nodeéBho
fieeh céacntiangnda toyrchen plaanchiaodigiahi Xtamh eadangng
thoi génytrély€d. kha nang tw dong trong viéc danh dia chi. M&
n dwdng bang cach thém trwéng “Scop”

rOong kha nan
) Kk\%ﬁd@éa&ﬁé%g?@ ‘Multicast).

] A dai dia ghi IPv6 1a 128 bit, gap 4 1an dd dai dia chi IPv4.
TU’»?%‘%ﬁ@ é%?r‘mcé}é‘ﬁh‘f V6 khong b thiéu hut trong trong lai.
Kha nang tw cau hinh cua IPv6 dwoc goi la kha nang cam va

chay (Plug and Play). Cho phép tw cau hinh dia chi cho giao
dién ma khong can st dung cac giao thire DHCP.
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I1l.2. Cac dac trwng cua IPv6

« Kha nang bao mat: IPsec bao vé va xac nhan cac goéi tin IP:
- M& hoa dir liéu: Phia glri sé tién hanh ma hoa goi tin trwde khi gvi.
- Toan ven di¥ liéu: Phia nhan c6 thé xac nhan géi tin nhan dwoc dé
dam bao rang dir liéu khéng bi thay doi trong qua trinh truyén.

- X&c nhan ngudn gbc di¥ liéu: Phia nhan c6 thé biét dwoc phia goi
goi tin. Dich vu nay phu thudc vao dich vu toan ven dir liéu.

- Antireplay: Phia nhan c6 thé phat hién va tir chbi goi tin gli lai.

- Chat lwong dich vu QoS (Quanlity Of Service): Chat lwong
dich vu QoS trong IPv4 khong cao.Trong Header IPv4 chira
dia chi nguén va dia chi dich, truyén c6 dé tin cay khong
cao. IPv6 Header c6 thém mét sb trwdng moi dé xi Iy va
xac dinh lwu lwong trén mang. Do co ché xac nhan goi tin
ngay trong Header nén viéc hd tro QoS cé thé thwc hién

dwoc ngay ca khi goi tin dwoc ma hda qua IPsec.
54 CuuDuongThanCong.com https://fb.comvtailieudientucntt
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I1l.2. Cac dac trwng cua IPv6

= Glao thic phat hién lan can NDP (Neighbor Discovery
Protocol) cua IPv6 la mét day cac thbng bao ICMPv6 cho
phép quén ly twong tac gitba cac node lan can, thay thé
ARP trong IPv4. Cac thong bao ICMPv4 Router Discovery
va ICMPv4 Redirect dwoc thay bdi cac thong bao
Multicast, Unicast Neighbor Discovery.

- Kha nang m& rong: Thém vao trwdng Header mé réng tiép
ngay sau Header, IPv6 c6 thé duwoc mé rong thém cac tinh
nang ma&i mot cach dé dang.

» Tinh di ddng: IPv4 khéng ho trg cho tinh di dong, IPv6 cho
phép nhiéu thiét bi di ddng két ndi vao Internet theo chuan
cuia PCMCIA (Personal Computer Memory Card
International Association) qua mang cong cdng nh& song
vo tuyén.
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111.3. So sanh IPv4 va IPv6

1Pv4

1Pvo

Da dai dia chi la 32 bit (4 byte)

Bd dai dia chi 1a 128 bit (16 byte)

[Psec chila tiy chon

[Psec duoc gan lién vii [Pve.

Header cua dia chi IPv4 khing co truomg
xéc dinh ludng dit lidu cua goi tin cho cdc
Router dé xir v QoS.

Truomg Flow Label cho phép xac dinh ludng goi
tin dé céc Router co thé dam bao chat luong dich
vi QoS

Viéc phan doan duoc thuc hién boi ca
Router va may chu gui goi tin

Viéc phin doan chi duoc thuc hign boi may chu
phia g1 ma khéong co sutham gia cua Router

Header co chira truong Checksum

Khéng co truong Checksum trong IPv6 Header

Header co chira nhiéutiy chon

Tat ca cac tiy chonco trong Header mo rong

(nao thiuc ARP su dung ARP Request
quang ba dé xdc dinh dia chi vat Iy.

Khung ARP Request duoc thay thé boi céc thang
bao Multicast Neighbor Solicitation.

CuuDuongThanCong.com
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111.3. So sanh IPv4 va IPv6

1Pv4

IPv6

Sir dung giao thirc IGMP d& quan Iy thanh
vién cac nhom mang con cuc bd

Giao thirc IGMP duoc thay thé bai céc thong bao
MLD (Multicast Listener Discovery)

Sir dung ICMP Router Discovery dé xdc
dinh dia chi cong Gateway méic dinh phu
hop nhat, 1a tiy chon.

S0 dung théng bao quang ciao Router (Router
Advertisement) va ICMP Router Solicitation thay
cho ICMP Router Discovery, la bat budc.

Bia chi quang ba truyén thong tin dén tat
ca cac node trong mdt mang con

Trong IPv6 khong ton tai dia chi quang ba, thay
vao do la dia chi Multicast

Thiét lap cau hinh bang thu cong hodc si
dung DHCP

Cho phép cau hinh tu dong, khéng sir dung nhén
cing hay cdu hinh qua DHCP

Bia chi may chu dugc luu trong DNS vai
muc dich anh xasang dia chi [Pv4

Bia chi may chu dwuoc luu trong DNS vol muc
dich anh xa sang dia chi IPv6

Con tro dia chi dugc hm trong IN —
ADDR ARPA DNS dé éanh xa dia chi
[Pv4 sang tén may chu

Con tro dia chi duoc luu trong Ipve — INT DNS
dé anh xa dia chi tir IPv4 sang tén may chu

H& tro gdi tin kich thude 576 bytes (co
thé phan doan)

Hd tro goi tin kich thude 1280 bytes (khdng can
phan doan)

CuuDuongThanCong.com
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IV. Cac Iép dia chi IPv6

IV.1. Phwong phép biéu dién dia chi IPv6

IV.2. Biacentomivdiagid B¥&u dién bang chudi sd Hexa dwoc
- BuachanhiGRg &GB%%B’HQ%%%&%@( %) b@l’% ehfcsd

(1Rl

h@tagiagadigAciMiagd Girddw s chuyen dén dia chi
gﬁigbﬁ%gted?g%ﬁu’%%gmh tuyén dén giao dién gan voi dia

é)(?e?%h’%ﬁ?ca%ﬂ@t@oﬂ@%o%o@m%%cé@%ﬁ [ &4t-chi

Ef(; L tln a§a g\?a?# ca qu?({:ﬁg ?)glf]ebg;l %

ap giao dién gan véi dia chi d6 (Ia giao dién gan
0Rdg gHIIRL waep Metrics pRg:ghatlos - 121,

= Pia chi Multicast (twong dwong voi lop D): Dia chi cua
tap cac giao dién thuoc veé nhieu node khac nhau MOt
géi tin gwi toi dia chi Multicast sé duoc gui tat cd céac
giao dién trong nhém.
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V.

NoOi dung

Tdng quan vé an ninh mang.

Mét sO phwong th&rc tan cong mang
phd bién.

Bién phap dam bao an ninh mang.

Mang riéng ao VPN (Virtual Private
Networks).
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V.1. Tong quan vé an ninh mang

1. Khal niém an ninh mang
2. Cac dac trweng ky thuat cua an toan mang
3. Céac 16 hdng va diém yéu ctia mang

4. CAc bién phap phat hién hé thong bi tan cong
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V.1.1. Khai niém an ninh mang

- Muc tiéu clia viéc ket noi mang la dé nhiéu nguoi st dung,
tr nhirng vi tri, dia ly khac nhau co thé sir dung chung tai
nguyén, trao doi thong tin v&i nhau.

- Do d&c diém nhiéu ‘nguwoi str dung lai phan tan vé mat vat ly
nén viéc bao vé cac tai nguyén thong tin trén mang, tranh
s mat mat, xam pham |a can thiét va cap béach.

= An ninh mang co thé hiéu 1a cach bao vé, dam bao an
toan cho tat ca cac thanh phan mang bao gom dir lieu, thiét
bi, co s¢ ha tang mang va dam bao moi tai nguyén mang
dwo’c st dung twong wng voi mot chinh sach hoat dong
dwoc an dinh voi nhirng ngudi c6 tham quyén twong ing.
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An ninh mang bao gom:

= Xac dinh chinh xac cac kha nang, nguy co xam pham
mang, cac sw cO rui ro doi voi thiét bi, dir liéu trén mang dé
cO cac giai phap phu hop dam bao an toan mang.

- Panh gia nguy co tan céng clia Hacker dén mang, sy phat
tan virus...

- Phai nhan thay an toan mang la mét trong nhirtng van dé
cwc ky quan trong trong cac hoat déng, giao dich dién tir va
trong viéc khai thac stir dung cac tai nguyén mang.
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Khé khan cua viéc bao dam an ninh mang

= Mot thach thire doi voi an toan mang la xac dinh chinh xac
cap dd an toan can thiét cho viéc diéu khién hé thong va
cac thanh phan mang.

. Panh gia cac nguy co, cac |16 hdng khién mang co thé bi
xam pham thong qua cach tiép can co cau truc.

« Xac dinh nhitng nguy co &n cap, pha hoai may tinh, thiét bj,
nguy co virus, bo gian diép.., nguy co xoa, pha hoai CSDL,
an cap mat khau,... nguy co doi voi sy hoat dong cua hé
thdng nhw ngh&n mang, nhiéu dién tc...

= Danh giad duwoc het nhirng nguy co anh hwdng t¢i an ninh
mang thi mé&i c6 thé cé dwoc nhirng bién phap tot nhat.
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Hinh thire tan céng an ninh

- Vé ban chéat co6 thé phan loai cac vi pham thanh hai loai vi
pham thu déng va vi pham chu déng.

- Thu ddng va chd déng dwoc hiéu theo nghia cé can thiép
vao nodi dung va luéng thong tin co bi trao doi hay khong.

- Vi pham thu ddng chi nham muc dich nam bat dwoc thdong
tin.

- Vi pham chd ddng la thwe hién sw bién dbi, xo4 bé hoac
thém théng tin ngoai lai d& lam sai I&ch thong tin géc nham
muc dich pha hoai.

= Cac hanh dong vi pham thu dong thuong khd co thé phat
hién nhwng co6 thé ngan chan hiéu qua. Trai lai vi pham chu
dong rat dé phat hién nhwng lai kho ngan chan.
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V.1.2. Cac dac trwrng ky thuat cua an toan mang

a. Tinh xac thwc (Authentification)
b. Tinh kha dung (Availability)

c. Tinh bao mat (Confidentialy)

d. Tinh toan ven (Integrity)

e. Tinh khdng ché (Accountlability)

f. Tinh khdng thé chdi cai (Nonreputation)
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a. Tinh xac thwc (Authentification)

. Ri@énchgakinh tr@¢inthwaciibuymdtidhcic tpleugiag thére tvan
mahgu’mq&mqhmh@hum@ RUnot nguodi st dung, moét
ch@oart%ctnmhama griiirh, dAo poandinthi@ppindingnhdamyn trusc, vi

du nhv Password, hoac ma so thong sO ca nhan Pl (Personal

: Ca@fMG@tIQﬂ\d\l*»gnlkﬁaé)m tra tinh xac thwc dwoc danh gia la

quietrdagwh@arnngivdohioatiddod Ircﬁaqm@oﬁmom e
baémgm thé hién nphtrng thong tin ma ching so u nhw

Key, hodc sb thé tin dung.

: ﬁré tmd%ﬁ‘?%% %ﬁh@mﬁwm@cm (}gﬁ ’g% gﬁ

nOkyO’l he thong.

- C6_thé phan loai bdo mat trén VPN theo cac cach sau: mat
khau truyen thong hay mat khau mét lan; xac thuc thong
qua cac giao thwe (PAP, CHAP, RADIUS.. ) hay phan cing
(cac loai thé card: smart card, token card, PC card) nhan
dién sinh trac hoc (dau van tay, giong néi, quét véng mac)
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Mot s6 mure xac thuc

»
»

password
Level O
password One V_Vay —
o function
identity

Level 2

v

password —

One way
function

Level 1

password

v

identity
timestamp

Level 3

Encryptio
n
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One way functions

- Cac ham nay dwoc dwa ra nham muc dich “xao tron” thong
tin dau vao sao cho thdng tin dau ra khong thé dwoc phuc
hoi thanh thong tin ban dau.

= Ham exclusive-OR (XOR):
C=Db;b,b; ...... b,

= Tuy nhién ham XOR co6 thé bj bé khéa dé dang.
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Thuat toan “Tiéu hoa” MD5

= Dung cho chirng nhan thdng tin doi hoi tinh bao mat cao.

- Lam thé nao chung ta biét dwoc théng tin gtvi dén khéng bi
thay d6i?

Mmess ag e [ - ]

1 2 CuuDuongThanCong.com https://fb.comv/tailieudientucntt
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Xac thwe mirc cao - tao chiv ky so

Théng diép dir liéu

H=—=Khoa bi mat

Ban

13

tom lwoc @ T Chi ky s6

Gan VO
ong diép dir lié

¢

Bl Thong diép di lieu
duwoc ky s6
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Tham dinh chir ky so

B Thong diep di lisu

Cb dwoc ky sb
Tach

Khba cong khai

@ AChﬁﬁ Ky sb Thong diép di ligu

Ban
Khéng dung ngudi gl

tom lvoc
Noi dung théng diép bi thay dbi

Ban
tom lwoc

NOi dung théng
diép tdoan ven

14 CuuDuongThanCong.com https://fb.comv/tailieudientucntt
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b. Tinh kha dung (Availability)

= Tinh kha dung la dac tinh ma thong tin trén mang dwgc cac
thwe thé hop phap tlep can va st dung theo yeu cau, khi
can thiét bat c lGc nao, trong hoan canh nao.

« Tinh kha dung st dung ty 1€ gitba thoi gian hé thong dwoc
st dung binh thwérng vai thdi gian qua trinh hoat dong.

- Tinh kha dung can dap &ng nhirng yéu cau sau:

Nhan biét va phan biét thuc thé

Khong ché tiép can (bao gdm ca viéc khdng ché tu tiép can va
khong ché tieép can cwdng bure)

Khéng ché lwu lwong (chdng tac nghén..)

Khong ché chon dwéng (cho phép chon dwdng nhanh, mach
nGi On dinh, tin cay)

Giam sat tung tich (tat ca cac su kién phat sinh trong hé théng
dwoc lwu gilv dé& phan tich nguyén nhan, kip thdi ding céac
bién phéap twong rng).

ongThanCong.com https://fb.com/tailieudientucntt
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c. Tinh bao mat (Confidentialy)

- Tinh bdo mat 1a d&c tinh tin tire khong bi tiét 16 cho cac thue
the hay qua trinh khdng dwgc uy quyén biét hoac khong de
cho cac doi twong do lgi dung.

- Théng tin chi cho phép thwc thé dwoc uy quyén s dung.

« Ky thuat bao mat thwdng la phong ngira do la thu thap
(lam cho dbi tht khong thé do la thu thap dwoc théng tin),
phong ngtra bire xa (phong ngtra nhirng tin tire bi bire xa ra
ngoai bang nhiéu dwdng khac nhau, tdng cwdng bdo mat
théng tin (dwdi sw khong ché cha khoa mat ma), bao mat
vat Iy (st dung cac phwong phap vat ly dé dam bao tin tirc
khong bij tiét 16).
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c. Tinh bao mat bao gom:

= Gilr bi mat
: “[\léu ching ta khéng néi cho ai biét cac sb dién thoai
= Thiadyacapoticbaéikimdmica 0@ tactxdm nhap qua cac sb dién
. RPRINFY6i thiét 1ap cac co ché loc géi tin ngay tai cac
. wAREREIBANG RORIPRAF ALY RPIS BRI MO EPnay.
= Néu,co mét modem .tro O cho phep két noéi tw
- Neuco mot madem trong eo. guan cho phe
r NEuONSdindace0 ddih thaBl MRS & NG barths H@gf'
gﬁ@ng@nh, ggjtaﬁgﬁ%gﬂ bl% kh%’!ﬁa oé‘laérll togn (t%? the xa
ra
- Néu khoa mat ma bi mat & dau do thi sao?
- Gidi ma_sé mat nhiéu thdi gian va coéng stre, gay kho
khan nhat dinh cho cong viéc chung.

17
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d. Tinh toan ven (Integrity)

- MbtiEG HhirkhithbAp tiddréarmeink hivavddloduy guyén thi
kh@il%hﬁ@@%ﬁ%@@'@@ & et ira thdng tin bi sao chép,

. Nghe Ol MRY iRk RIS R BA YRR 4O &e R YOHigH {?Sﬁg

qu& RgiTNgu Bapd@h@ame@eémhmgswaxéalbé’mwgop
%a%ﬁ“rﬁha I Itré?ﬂyg'ﬁﬁa? it %ﬁh\%‘%%%ﬂ HBSH

nhlenrﬂoac coy va nhung s pha hoa| khac,
= Bién pmg klem tra mat ma ngan ngwra hanh vi xuyén tac
a thﬁ\galm il treu dnh hwdng toi sw toan ven thdng

D 859 AR SY cfé’rﬁ'?fﬁh Rls St R dasngang cua

con nguwQi, virus may tinh
= Yel cau co quan quan Iy hoac trung gian chrng minh

tinh chan thwc cua théng tin.
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e. Tinh khong ché (Accountlability)

- La dac tinh vé nang lwc khong ché truyén ba va néi dung
von co6 cua tin tirc trén mang.
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f. Tinh khong thé choi cai (Nonreputation)

Trong qua trinh giao lwu tin trc trén mang, xac nhan tinh
chan thwc déng nhat cia nhirng thuc thé tham gia, tirc 1a
tat cd cac thuc thé tham gia khdong thé chdi bd hoac ph
nhan nhirng thao tac va cam két da dwoc thwe hién.

20
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V.1.3. Cac 16 héng va diém yéu ctiia mang

Céa. Ishiddbriény bao mat dwoc chia nhw sau:

- L6 h&Dchd)@IhGn h@@h@@tm&@l@@@wh‘iﬁmgé‘hm@ thd
90t o €08 s £ B Sl i

gg@@%ﬁp G Q@Béé.?ﬁ%@ax REARAT N BAS PRAMSAY

'd@l’tfﬁmgoac chiém quyen truy nhap.

- L6 héﬁ@ Isahdhg clman Edpong et sichduagivd Heddnuait
PUBEN BN hé (ko borme@ammmc RIGAIgMLErardng

TR A T

oac I0 thong tin yeu cau bao mat.

" Lo hdng loai A: Cac 16 hdng nay cho phép, nguwdi sir dung
o ngoal cho thé truy nhap vao hé thong bat hop phap. L6
héng rat nguy hiém, c6 thé 1am pha hady toan bd hé thong.

21
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b. Cac phwong thirc tan cdng mang:

Ké phéa hoai c6 thé loi dung nhi¥rng 16 hong trén dé tao ra
nhwng 16 hong khéac tao thanh mét chudi nhirng 16 hdng
moi.

E)e xam nhap vao hé thong, k& pha hoai sé tim ra céac 16
hong trén hé thong hoac tlr cac chinh sach bao mat, hoac
str dung cac cong cu do xét (nhw SATAN, ISS) dé dat
dwoc quyén truy nhap.

Sau khi xam nhép, ke pha hoai co thé tlep tuc tim hiéu céac
dich vu trén hé thdng, nam bat dwoc cac diém yéu va thuc
hién cac hanh dong pha hoai tinh vi hon.
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V.1.4. Cac bién phap phat hién hé thong bi tan céng

= Khong c6é mét hé thong nag dam bao an toan tuyét doi, moi
mét dich vu déu cé nhirng 16 hdng bado mat tiém tang.

= Nguwoi quan tri hé thong khdng nhirng phai nghién ctru, xac
dinh cac 16 héng bdo mat ma con phai thyc hién cac bién
phép kiém tra hé thdng co dau hiéu tan céng hay khéng.

= M6t sb bién phép cu thé:
a. Kiém tra cac dau hiéu hé théng bi tan cong:

b. ﬁ'@“ﬂhg %I@hﬁh&at'?erbgH@é(gBT‘@FHQhIBang nhirng thdng
a%&%u&#&@mﬁ AR Rheantd thahg khong

éﬂrth REYMBA H@ﬁ é’@t i Gﬁt@n
" Mooy ptven by

ng
['%ay kh% g, neu khiP(l)Iéntg ha ay ngh en I@\a nang m%ﬁ bi

n cong.

23
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Cac bién phap:

d. Kiém tra thdyi gleapthéytidondy &amg ¢homecount:

Drongithuiingadaimiong trading bgin, cSbeceiet bay
I@jcﬁrggysrp@@q dshdPhep va thay doi quyén han ma nguoi
] str dung hop phap khong kiém soat duorc.

. Kiém tra hiéu na Ja hé thong:.

e. Kligm tra Clé.eCufﬁ]ea ﬂgn‘:‘dﬂaﬁ %(r)]nc%u hinh mang va d.vu:
g, ac tién .ich theo, da t%iélngg,}/én va cg.c tien
i

ggcd’un ich Vv hong can ihiét; nhirng dich vu
i et 900 TS PG UERSR000AGmIn T Knong

c. iy BaNg-LAGEHYRT¥& APk vu hé théng cung cAp:
. TR EAG AL ML Gidk PP BBRb 1a 1am cho té ligt he
Borg thomy tiredad ledng EleSJichl@ieagdemglénh, cac
Céggiélﬁhpﬁgpr?laan lgg{e H%’hpatvgien 29U B A0 R
2R%é bao mat ddi véi hé thdng.
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V.Il. Mét s6 phwong thire tan cdng mang:

1. Scanner
2. Bé khoa (Password Cracker)
3. Trojans

4. Sniffer
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V.2.1. Scanner

Réra ivad ohiistg dodiogctioroay, mhﬂmsdwm tmami@ng tB&stat
(/%%Uiﬂ@ Hea M%ht@rhh@%‘)ﬁ@m yéu 16 hdng vé bdo mat

Chworiy SemeSta@er co thé hoat dong duwogc trong moi
trrong TCP/IP hé diéu hanh UNIX, va cac may tinh twong
tRiM BN h oz ¢bHg Ry INadRDSEML tram lam viec tai cuc

E%Q %&B%n W?Hrg%ﬂ’n)é‘?’ cung cap thong tin vé kha nang
2R 'B%’M%‘é kARhcdadnAthe dhPadraBgt va phat hién cac

Bﬁnmay th@ng (Pontys(a théng o hd giad tarcaNRIELRIBI alte
BgOV AN SR ITEMAR0p PALRIG hehElig REsH Nicst khirthired

h@ %B% co thong t|n nay.

- NO ghi lai nhitng dap ng (Response) cia hé thong & xa

twong rng v&i cac dich vu ma né phat hién ra.
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V.2.2. Bé khoa (Password Cracker)

g saw @ EintmBéh@Ap&ERwsSADIVEA ortdhdur{Riassevaid
o L?"% QACRIDBERASL NG KEQRELE YRS HPh st NG (@
leu h

4 chire nang b&o vé mat khau ctia mot hé thong.

" Phwo’ thirc bé khoa nay goi la Bryce-Force.
= Hau hét viec ma oa Cac mat khau duwoc tao ra tor mot

" R RN yen tae khi dit mat khky noust Su
- B RCnEEROHIS® Ok e AU st d6HYAR HER
A

at khau.
= Thong thwdng cac chuo’ngﬁtrlnh phé khoa thworng két hop
" Eotthe thdntheéiphkdadar 0 trhehtia gnait ddh &N ke

ghéngnd?rm sonty e phdkmaammoﬁwyducm va si
ung cac tw Iaﬁ cac twr liet ké tuan tw, chuyén doi cach phat
- Biatcdanhosdth.cac tr dwoc tao ra va thwe hién ma hoa

. BB Bhap khéc phuc la can xay dwng mét chinh sach bao
vé mat khau dung dan.
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V.2.3. Trojans

» Midfachconiidvnbailkbfmntiaay khong hop 1& trén mot hé
theBan®iaveh e A WMo tishE A EAB BN dAu

- NGdhd Ridnatitechieh tsnghiog tlepfidddmng thwe muc

- ThBHgIearomg, phajkeao thé chay dwoc 1a do cac chwong

righ freép 1aNABtEhDbHRIt RTA Iparmh BENaca8 kst ien
ptamang...

vfﬂléﬂﬁcﬁméh Jﬁﬂ.@& ATRA S En@hdif Ehﬁﬁ ﬂ@}aﬁ@n};

E%%@nc ﬁﬁrww%‘i’é’é%g %ﬁe"ﬁé‘ ahﬁ%&ﬁﬁnéﬂﬁﬁﬁ

@’ﬂ@gm@hwa gnateeiephap.

» Khiuchébngaruiwhogt tigriy fHih emgedoalangs A€ darputa
ARkNaRNLEEhER ﬁ‘én‘éonﬁ‘ﬁ%ﬁ@lth@HQ iéh\(jl{:g\ piggjans.
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V.2.4. Sniffer

- GéiffarirengghizhdSniketdboBhedhddiél igiSniffer co thé

"ngwj” cac UDP, IPX .. & {2

- La’cac cor)%%% t{‘cﬁéc’c{éc |Fé).’ phan ,Cung'_hqacnghrgﬁ nrﬂém) "tom
- Narvaadéhaivg IR [0 dpriy&3créR! iiand” aPatagrmhyR

RHRIGehERG Rl co gia tri trao ddi trén mang.

va cau:tr

e Brt R eI

: M@éé%ﬁggl%?at%%%rt%%gfﬁ dinp egRi3daRg TRR
nianf.

il e CairesTal me

73

P ADE IS QB B89 AR SRy (rARIRIFEF 194RIBISB S EREY

HaRy l2RUME Sth MR RIS theh R D e Ao IRfRf ERBENER
HoDcHy girambigy dandatdyigavotangoi tin tai day.
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V.3. Bién phap dam bao an ninh mang

- Thwce té khéng cé bién phap hiru hiéu ndo dam bao an toan
tuyét déi cho mang.

- Hé thong béo vé du co6 chac chan dén dau thi ciing co llc bi
vO hiéu hoa b&i nhirtng ké pha hoai diéu luyén.

- CO6 nhiéu bién phap dam bao an ninh mang.
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V.3.1. Bao vé théng tin bang méat ma (Cryptography)

- Mat ma la qué trinh chuyén ddi thdng tin goc sang dang méa
hoa (Encryption).
- CO hai céch tiép can dé bao vé théng tin bang mat ma:
- Theo dwdng truyén (Link Oriented Security)
- T& mat-dén-mat (End-to-End).
» Cach thr nhat:

" CpEiGiéMaithong tin dwoc ma hoa dé bao vé trén dudng
LYER; %Héat%ﬂﬁt ifﬁ%‘@o@ﬁ%&a@é qrh r‘l@)‘éﬂnd‘@o’ﬁ@*ﬁgﬂ@

8ich. Thong tin dwoc ma hoé ngay khi méi dwoc
tagr(a WRERNT fires gl mpf K‘f@\td@rlh’@t?huong théng tin gita

%@%ﬁ%ﬁ Y8, Q%'&E ggth Hté%%a%uﬁ%% tRRNKRBeAGNY

Hﬁl&ﬁe&@ﬁ? hY'c%‘eﬁgl%ﬂ,ﬁguu@W 2 iy LBEH ALY

M?H(ﬂ?d" ‘Rﬁ?eﬂ K -thé xi 1y tai

cac node.
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Qua trinh ma hoéa

Théng tin ban dau (plaintext) can dwoc thay dbi (mat ma
hoa - encryption) thanh thong tin dwgc ma hoa (cyphertext).

Moét co ché mat ma bang khoa mat ma dwoc st dung dé
mat ma hoa thong tin.

Sau d
giai m

] tin ma hoa

e I Encryption engine |,
—————thé gig ma @60%%“(? n) bang kh

ong tin ban ¢

_________ V é

Néu ﬁl&?& |
thong mat ma dung khoa déi xirng (symme

Jat ma va khoda giai ma giong nh

g

la hé

I\Igoéi

ra con cO6 hé thdng mat ma ding khoa khdng doi xing
(asymmetric key)
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Mot so giai thuat mat ma kinh diéen

= Giai thuat DES (Dataencryption Standard)

- Khod diod cheikibidie bitg)cla van ban goc thanh 64 bits
. @im@{@%m%t%‘%m diing mot khoa cho ca ma
- A

i ko
p Ly% a_lam thé n
3«-‘:9, '5-.2 & % Qﬁ%’%ﬁ

, Gag,; Aumy oartaphkhteudiak
aatcen Hoan.vi khai dau.

. Nguoi ta thwon su dungﬁ]phw g)aphap

>

u

Kt NG L athah
e @g%yﬁh va nhan ¢hung voi nhau de co
pg @ va q duoc QQIU’ bi mat).
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V.3.2. Blre tworng Ira (Firewall)

/¢ > ’
) Ellf'f\\nlf\ll If\\ mAl- L‘\A ‘I'ktl'\\nﬂ Al\lhﬂ RA +;'J\nﬂ ~Ii Ilt‘\!hﬂ IIhAhﬂ I\hA

|
’
. |
’
]
1
.
’
Py '
INTERNET :
.
a'
’
L
|
,
|
|
1
--..-..I.-.............‘
- 1I1IGOID TIQAULN I UJU LLiIu HI(AIII SCUAL vl vdlliilil vAlwuv Og Lall UUIIH UV VU I
mang lwo.
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Uu diém, nhwoc diém cta birc tworng Itra

a. Uu diem:

b. I\Bmwrzeimm\ noi bd. Cho phép ngwoi quan tri mang xac
I_'%nh mo dlem khon che m an chan é horlgarprgu’a tin

'ahCQa B N an mang,
C)’I ﬂ an tr| an C |eu dich vu c¢ ich cua
hong cho cac Ioal ch vu em an toan ra vao mang,

n  thoi chong trd sw cong kich dén tr cac dwong khac.

Klfégm@“ (%1'“[8 KA S%ﬂ” FORShT RN FH%BO&J&QOBQ
h Flrewall ma khong phai phan bo trén tat ca
- Khgwyochitécha énangan sy tan cong thdng qua nhirng con

. dBQ@Q/EhﬁﬁmQ@%EH’Q/UJ’%@ k&mn trong mang, Firewall dé

Fﬁ%ﬂ%ﬂl'%ﬁ?éttwﬂbﬂa tReEENSo%H MG 08 BitRve su
pﬁ&étﬂalbharthﬁégiahmﬁm tam@rim@mgvgm dia chi va che
dau cau tric cua mang ndi bd.

Tang cwdng tinh bao mat, nhan manh quyén s& hru.

- Firewall dwoc st dung dé quan Iy Iwu lwong tir mang ra
ngoai, xay dwng phwong an chéng nghén.
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Loc goi tin tai firewall

Private | All
™~ ».Network | Traffic Qut

yl ','
N A 4 .
-
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\

Traffic filtered
coming in



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

37

V.3.3. Cac loai Firewall

Firewall loc goi:

+ FrRushgIanarns S @ién c6 loc.

' EW@#@@@%@%BEW%% e %@&ﬁm@eﬁgﬁaa

Fl@\%@@%ﬁ%@%@%@%%@@m%o phép qua

BedHR

aﬁ%‘%@ﬁ?% NG tie d"“‘é"@@‘w s

- Hé thong Firewall c6 cap an toan cao hon so véi hé thong
Firewall loc goi thong thwong vi n6 dam bdo an toan tang
mang (loc goi) va tang ng dung (dich vu dai Iy).
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V.3.4. Ky thuat Firewall

= Loc khung (Frame Filtering):
Lnget (H’@@@etfrﬁnig‘emﬁgé} 2 cla md hinh OSI, c6 thé Ioc

SRR

2 nf».‘.,.‘., ! , ..0 Uj 3 b0 th@fﬁd o nh%gnv déa S
N@sb!ezmnﬁadf@@mhp dea ndlléirﬂ'%hlc'fﬁl Gty ciam
ma?f@ra@%heth GOF0 1 Ehoganehn GIRtHORG ¥& CandHYaink

qugEn tesARekelRaNE®Ideg.

“Te9CnAlen 166 AeRPRERTpRED KRAhGAE dHORG BygEoRg
duﬁ’@“éfﬂi Weadee goi tin nham khac phuc nhuoc diém trén,
ngoai trwong dia chi IP dwoc kiém tra, con co6 cac thdng tin
khac dwoc kiém tra voi céac quy tac dwoc tao ra trén
Firewall, cac thong tin nay c6 thé la thoi gian truy nhap,
giao thirc s dung cong ..
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lII.5. Ky thuat Proxy

» LBuhdiéhdpg a:klewdﬂlrthwallhlml cRy Katkiging aydottulicande

dleu khién mét cach chi
ﬁefmtﬂ%?ﬁ 0| t on\é@gcbéh irewall. Cung cap nhiéu
- PPO”yCHORAIBRE pdqia t@ér@ dHant8Rh ket nabtGde aéi tn

ﬁ?}yo %”r?@e@ﬁ s ng ﬁﬁ‘fﬁ‘&ié@ﬁ togtgg%.%q

se b| chan al, sau rox se em tra cac

ntw mang ngoai roi chu en
" ERmohmY i ARERARRAIGIA [ mang ng 4

ao mang't o ra mot 16 hong cho cac ké
Mé@ h@@lk(élﬁQk@'ﬂﬁéﬂalmcﬁﬂi@pcémgﬁﬁlﬁﬁ 686 dHY hang
HR™ (rng dugc cac quy tac da dat ra, nd sé tao mot cau

- hétwde gilarhatiaokievdFingaall nay 1a hoat dong dwa trén
trinh (’ng dung uy quyén (Proxy).
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V.4. Mang riéng ao (VPN-Virtual Private Network)

1. Khai niém

2. Kién triic clia mang riéng ao

3. Nhirng wu diém ctia mang VPN
4

. Glao thwc PPTP (Point to Point Tunnelling
Protocol)

o1

. Glao thwre L2F (Layer Two Forwarding Protocol)
6. Giao thrc L2TP (Layer Two Tunnelling Protocol)
/. Glao thuc IPSEC
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V.4.1. Khai niém mang riéng ao

Mang may tinh ban dau dwoc trién khai véi 2 ky thuat
chinh: dwong thué riéng (Leased Line) cho cac kéf ndi cb
dinh va dwong quay s (Dial-up) cho cac két ndi khéng
thwdng xuyén.

Cac mang nay co6 tinh bao mat cao, nhwng khi lvu lwgng
thay doi va doi hdi toc dd cao nén d5 thic day hinh thanh
mét kiéu mang di liéu méi, mang riéng &o.

Mang riéng ao dwoc xay dwng trén cac kénh logic co6 tinh

. Xu hwéng héi tu cdia cac mang trén nén NGN tao diéu
klen cho sw xuat hién nhiéu dich vu méi, trong dé co dich
vU mang riéng ao.

Mang riéng ao la mét mang, may tinh, trong do cac dlem
cua khach hang dwoc két noi voi nhau trén mot co s& ha
tang chia sé voi cung moét chinh sach truy nhap va bao mat
nhw trong mang riéng.
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V.4.1. Khai niém mang riéng ao

= C06 2 dang chinh mang riéng ao VPN la:

- Remote Access VPN: cho phép thwc hién céac két ndi
truy nhap tir xa doi v&i ngudi st dung di ddng (may tinh
ca nhan hoac cac Personal Digital Assistant) v&i mang
chinh (LAN hodc WAN) qua dwéng quay sb, ISDN,
dwdng thué bao sd DSL.

» Site- to - Site VPN: duing dé két ndi cac mang tai cac vij tri
khac nhau théng qua két néi VPN.

= CO thé chia thanh 2 loai khac:

- Intranet VPN két ndi cac van phong & xa véi tru s& chinh
thwdng la cac mang LAN v&i nhau.

= Extranet VPN la khi Intranet VPN cua moét khach hang
mo rong két ndi vai mot Intranet VPN khac.

an b.com/tailieudientucntt
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V.4.1. Khai niém mang riéng ao

Bao mat la mét yéu td quan trong bao dam cho VPN hoat
dong an toan va hiéu qua. Két hop v&i cac tha tuc xac thuc
ngwdi dung, di¥ liéu dwoc bado mat thong qua cac két ndi
dwdng ham (Tunnel) dwoc tao ra trwde khi truyén div liéu.

Tunnel la két ndi &o diém - diém (Point to Point) va lam cho
mang VPN hoat ddng nhwr mot mang riéng.

D& liéu truyén trén VPN c6 thé dwoc ma hoa theo nhiéu
thuat toan khac nhau v&i cac dd6 bao mat khac nhau.

Nguwoi quan tri mang co thé lwa chon tuy theo yéu cau bao
mat va toc do truyén dan.

Giai phap VPN duwoc thiét ké phu hop cho nhirng td6 chire
CO xu hwdng tang kha nang thong tin tr xa, cac hoat dong
phan bo trén pham vi dia ly rong va co cac co s div liéu,
kho di liéu, hé thdng thong tin dung riéng v&i yéu cau dam
b&o an ninh cao.

uongThanCong.com https://fb.com/tailieudientucntt
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V.4.2. Kién tric ciia mang riéng ao

- Hai thanh phan co ban cla Internet tao nén mang riéng ao
VPN, d¢ la:
- Puwdng ham (Tunnelling) cho phép lam “40” modt mang
réeng.
= Cac dich vu bao mat da dang cho phép di¥ liéu mang
tinh riéng tw.

- Pwdng ham:;
- La két ndi gitra 2 diém cudi khi can thiét.
- Khi két ndi nay sé dwoc gidi phéng khi khong truyén div liéu
danh béng thdng cho cac két noi khac.
- Két ndi ‘nay mang tinh logic “ao” khong phu thudc vao cau trac
vat ly cua mang.

- N6 che giau cac cac thiét bi nhw bd dinh tuyén, chuyén mach
va trong subt ddi véi nguwdi dung.
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Cau trac mét dwdng ham

Client A Server

%_

e
& =

v a

Security Security
Gateway | (Gateway 2
Bia chingudn
A | B|Data M 112]| A| B |Data " A | B|Data
! \ v )
Bia chi dich Pugc m hod
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Pwdng ham trong cac cau tric LAN va Client

Client VPN Server

Security

Security
Gateway | Cateway 2 @

@ LAN
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Céach thirc tao dwérng ham

Puwdng ham duwoc tao ra bang cach dong goi cac goi tin
(Encapsulate) dé truyen qua Internet. Bong goi co thé ma hoa
goi géc va thém vao tieu de IP m&i cho goi. Tai diém cudi, dang
goi tin tao dwdng ham: IP Header, AH, ESP, Tiéu dé va di liéu.

Puwdng ham cé 2 loai: Thudng tric (Permanent) va tam thoi
(Temporary hay Dynamic).

Thong thwong cac mang riéng ao VPN sir dung dang dwong
ham dong. Bwdng ham dong rat hiéu qua cho VPN, vi khi khong
c6 nhu cau trao déi théng tin thi dwoc huy bd.

buong ham c6 thé két ndi 2 diém cudi theo kiéu LAN- to - LAN
tai cac cong bap mat (Security Gateway), khi do nguoi dung trén
cac LAN co thé sy dung dworng ham nay. Con dobi voi trwong
hop Client- to - LAN, thi Client phai khoi tao viéc xay dwng
dwdng ham trén may ngum dung dé thong tin v&i cong bao mat
dé dén mang LAN dich.
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V.4.3. Nhirng wu diém cta mang VPN

= Chi phi:
= Cong nghé VPN cho phep tiét kiem dang ké chi phi thué

- Tﬂkyrﬁhapr@ hgag cac cudc goi dwdrng dai bang chi phi
cuoc ~goi nai hat.
guol_sw dun tren VBN, ngoai viéc st dung cac tai

E@I&Q?’ %{Anha cﬁ?'}.usﬁ SRy &P cﬁ’@ﬂpv\ﬁ“’ﬁ‘h%‘&

5[1%% 'tam dén phan phurc tap

@@ﬁgg'@h!éNPN cho phep st¢ dung bang thong dat hiéu
qua cao nhat. Gidm nhiéu chi phi quan ly, bao tri hé
thong.
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V.4.4. Giao thtrec PPTP (Point to Point Tunnelling Protocol)

- PPP la giao thirc tang 2-Data link, truy nhap mang WAN
nhw HDLC, SDLC, X.25, Frame Relay, Dial on Demand.

- PPP c6 thé sir dung cho nhiéu giao thirc 1&p trén nhuw
TCP/IP, Novell/IPX, Apple Talk nhd s dung NCP -
Network Control Protocol.

- PPP st dung Link Control Protocol dé thiét l1ap va diéu
khién cac két ndi. PPP sir dung giao thirc xac thuwc PAP
hoac CHAP.

- PPTP dwa trén PPP dé thwc thi cac chivrc nang sau:
. Thiét 1ap va két thic két ndi vat Iy.
= Xac thye ngwdi dung
= Tao goi di¥ liéu PPP.
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V.4.5. Giao thuwre L2F (Layer Two Forwarding Protocol)

Gigonthide L2FP dinthaghi€igeao phétcttigo, taiime)
nac Kimantr&1 IegPedu otz hi2Fndf.ol 2B thoetvdtan dutadgni

ﬁiﬁ; PPP L2TP
Ciing l
{EDN: ' }
ﬁ@rﬁé | Giao thirc (71ao thirc
lap mi AH ESP
y&% |
Y
H’éyﬁl Giai thudt Giai thufit
Ma hoa Xac thuc

l

i

kha nc. . ..
thirc knong phal Ia IP Vi du nh

I 1 1 1

ongThanCong.com

Quan ly khoa

Y

-+

i

w12 IPX va

\lvljv L}

om/taili eudientucntt

dértgugeéa

h goi

thire
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o

d cac

w wws QiAo
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V.4.7. Giao thirc IPSEC

IPSec bao dam tinh tin cay, tinh toan ven va tinh xac thic truyen
dir lieu qua mang IP cong cong. IPSec dinh nghia 2 loai tiéu dé
cho goi IP diéu khién qua trinh xac thwe va ma hoa:

M6t 1a xac thwe tiéu dé Authentication Header (AH), hai la dong
goi bao méat tai Encapsulating Security Payload (ESP).

Xéac thue tieu dé AH dam bao tinh toan ven cho tiéu dé goi va div
lieu.
bong goi bao méat tai ESP thwc hién m& hoa va dam bao tinh

toan ven cho go6i di¥ liéu nhwng khdng bao vé tiéu dé cho goi IP
nhuw AH.

IPsec s&r dung giao thic Internet Key Exchange IKE dé thda
thuan lién két bao mat SA gitra hai thwrc thé va trao doi cac thong
tin khoa. IKE can dwoc s dung phan |&n cac wng dung thwc té
dé dem lai thdng tin lién lac an toan trén dién rong.
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Tong quan vé
mang may tinh

Trinh bay: Ng6 Ba Hung
Khoa Cong Nghé Théng Tin&TT
Dai Hoc Can Tho
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Téng quan vé mang may tinh

Cac mang truyén di liéu

Cau tric mang may tinh

Cac phwong phap truyén tai thong tin
Lol ich mang may tinh

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 2
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Mang dién bao

St dung ma Morse dé ma hoa di liéu

truyén di
- —aaa —a—8 — BB -
A B C D E
- — ——in L L ] 1 ] L L ] .
F G H | d
—— - —_ —- R
K L H N 1)
—— — a— L L 1 | —_—
P Q 14 b T
- -— - — -—— —— ———
u ¥ w x Y
——ae

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 3

ongThanCong.co eudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

7

Mang dién bao

™

\_

[Théng tin can truyén]

abc

A 4

[ Ma Morse }
l Tic / te

[Théng tin nhan du’o’c}

abc

[ Ma Morse

]

I Tic/ te

Tram dién bao

Tram dién bao I

/

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 4

CuuDuongThanCong.com

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Mang dién bao

Tram dién bao

5

§
Théng tin can truyén ]

Tram dién bao I\

Tram chuyén | Tram chuyén

Tram dién bao

dién bao ﬂMéo
A
[-[_[ Théng tin can truyén

Tram dién bao

g D

5

Tram
dié"-[_[ Théng tin can truyén ]

Tram dién bao

Tram dién bao

Tram dién bao I Tram dién bao I Tram dién bao I

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung )
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Mang dién thoai

™

\_

Mang chuyén mach dinh hwéng noi két
Thiét Iap noi ket tan hién gitra hai bén
truyén nhan

AE .—‘*‘ﬁ

/

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung 6
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Mang hudng dau cuoi

Mang cua cac may tinh Ion

(Main Frame)

Dumb Terminal

ongThanCong.co

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 7
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Mang may tinh

™

Mang cla hai hay nhiéu may tinh dwoc
noi lai voi nhau bang mot dwong truyen
vat ly theo moét kién truc nao do.

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 8

ongThanCong.co
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Mang may tinh

Mang day da gdm 3
thanh phan:
Puwong bién mang
Mang dwong truc
Mang truy cap

\_

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung
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4 h

Pbudng bién mang (Network edge)

Host & Application
End Systems

T6 chirc theo mod
hinh Client-Server
hoac Peer2Peer

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 10
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4 A

MO hinh client/server

May tinh client

Yéu cau:
Giai phwong trinh bac 2 voi
cac tham sé a,b,c

»
»

Tra loi:
Nghiém x1 x2

o0 Gigi
(— phuong
trinh bac
2

May tinh client May tinh Server

\_ /

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 11
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4 A

MO hinh Peer2Peer

Server: Chia sé
bai hat minh c6
Client: Truy cap
bai hat nguoi
khac minh thich

My Tam
Collections

Lam Trwdng
Collections

Thanh Lam
\ Collections /

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 12
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Mang duong truc (Network core)

\_

Mang cua cac router
Pam bao thdéng tin
thOng sudt gitra hal
may tinh cach xa
nhau
Hai ché dé truyén tin:
Chuyén mach
Chuyén goi 3

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 13

ongThanCong.co eudientucntt
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Mang chuyén mach
(Circuit switching network)

Thiét Iap kénh truyén
tan hién gitra hai bén
truyén nhan
Hai phwong phap
thwe hién:

Phan chia theo tan s6

(FDMA-Frequency
Division Multi Access)

Phan chia theo thoi
gian (TDMA- Time

k Division Multi Access)

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 14

eudientucntt
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Mang chuyén goi
(Packet Passing Network)

~

Théng tin truyén di
trong nhirng don vi
la goi tin (packet)
A@ IIE(‘)rhAc/a\rt'):e‘r statistical multiplexing

|I—> ~SeopENEER B B 0T
B@ 4 /‘ 1.5 Mbs f§>
45 Mbs

queue of packets
waiting for output
link |

St dung k¥ thuat lwu

/
va chuyén tiép (store g @ E

and forward)

B

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung
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4 A

So sanh gilta mang chuyén mach va
mang chuyén goi

] 4
Nusers\®zﬁ Khi do:
-/ 1 Mbps link circuit-switching: cho
phép ti da 10 users
MOt dwong truyén 1 Mbit packet switching: cho
M&i ngudi dung dwoc phep 35 users, (xac
£ : " suat co hon 10
cap 100Kbps khi truy cap “active” ddng thoi I3
“active” nhé hon 0.004)

Théi gian active chiém
10% tbéng théi gian.

\_ /

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 16

eudientucntt
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4 A

So sanh gilta mang chuyén mach va
mang chuyén goi

|
N users\®:£

-/ 1 Mbps link

Mang chuyén goi:
Thich hep cho lwveng lwu thdng diF liéu I6n nho co ché
chia sé tai nguyén va khong can thiét 1ap cubc.
Can co co ché diéu khién tat nghé&n va mat div liéu.
Khéng ho trg dwoc co ché chuyén mach dé dam béo
tang bang théng c6 dinh cho mdt s6 rng dung vé am
thanh va hinh anh

\_ /

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 17

eudientucntt
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4 h

Mang truy cap (Access Network)

NOi may tinh vao cac

router ngoai bia

Vi du:
Dial qua dwong dién
thoai hay dwong
ADSL.
Mang cuc b cho cac
cobng ty, xi nghiép.
Mang khéng day

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 18

ongThanCong.co dientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

4 h

Lgi ich cua mang

Chia sé tai nguyén phan ctrng, phan
mém, dir lieu

Nang cao dd tin cay cua hé thong

Gilp nang cao hiéu suat céng Vviéc
Giam chi phi dau tw

Tang cuong tinh bao méat théng tin
Nhiéu &ng dung mai ra doi: [am viéc to
xa, lam viéc nhém, van phong ao ...

\_ /

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 19
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Cac thanh phan cua mang
may tinh

Trinh bay: Ng6 Ba Hung
Khoa Cong Nghé Théng Tin
Dai Hoc Can Tho
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Cac thanh phan cua mang may tinh

Phan loai mang may tinh

Kién trdc phan mém mang may tinh
Kién truc th& bac cia mang may tinh
M& hinh tham khao OSI

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 2
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7

Phan loai mang may tinh
Theo ky thuat truyén tin

Mang quang ba (Broadcast)

————— Unicast Traffic

__________ Broadcast Traffic

- Moulticast Traffic

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung

ongThanCong.co
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Phan loai mang may tinh
Theo thuat truyeén tin

™

Mang chuyén mach (Switched Network)

@

/

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung )
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4 N

Phan loai mang may tinh
Theo khoang cach dia ly

Duwong kinh mang | Vi tri cua cac may tinh Loai mang
I m Trong mdt mét vudng Mang khu vuc cd nhan
10 m Trong 1 phong Mang cuc b0, goi tat 1a mang LAN
100 m Trong 1 toa nha (Local Area Network)
1 km Trong mot khu vuc
10 km Trong mot thanh pho Mang thanh phd, goi tat 13 mang
MAN (Metropolitan Area
Network)
100 km Trong mot quoc gia Mang dién rong, goi tat la mang
1000 km Trong m 6t chau luc WAN (Wide Area Network)

\ 10000 km Ca hanh tinh /

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 6

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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4 A

Mang cuc bo (LAN-Local Area Network)

Mang quang ba
Pwong truyén bang théng rong
Topology: Bus, Star, Ring

© R e ® | ”
'I'et::l IIIII l . l //
% Jre—— Nodes ._H _
T (%) \ | e
cu! — ./ \S gment
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/Mang do thi
(MAN-Metropolitan Area Network)

Pham vi thanh pho: Mang truyén hinh
cap S
ot
i

mmmmmm

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 8
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Mang dién rong
(WAN — Wide Area Network)

Mo réng khoang cach mang
Tang so lwong may tinh trong mang

=Ubnet Router

\

Hiost

\ LAM

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 9
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Mang dién rong
(WAN — Wide Area Network)

S dung ky thuat Lwu va chuyén tiép
(Store and Forward)

Router Subnet

Sending host

Receiving host

/ Packet Router C makes a \
choice to forward
packets to E and
not to D

Receiving process

/

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 10

ongThanCong.co eudientucntt
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4 N

Phan loai mang
Mang khong day (wireless Network)

(a) Thiét bi khéng day
(b) Wireless LAN

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 11
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Phan loai mang
Mang khong day (wireless Network)

™

Wireless WAN

W

X\

One telephone
call per computer

(a) (b)

Flying routi/?/7
& o000 00O OO
0 0 —_
Portable % Wired
computer LAN

/

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung
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Phan loai mang
Lién mang (Internetwork)

~

Mang hinh thanh tir viéc ndi két nhiéu
mang khong dong nhat vé phan cirng va

phan mém lai v&i nhau
LAN = LAN + LAN
WAN = LAN + LAN
WAN = WAN + WAN

/

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung
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Kién trac phan mém mang
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7

Cac thanh phan phan mém mang

™

Giao thurc (Protocol) M6 ta cach thire hai
thanh phan giao tiép trao déi théng tin voi
nhau.

Dich vu (Serwces) Mo ta nhwng gi ma mot
mang may tinh cung cap cho cac thanh phan
muon giao tiép v&i no.

Giao dién (Interfaces) M6 ta cach thirc ma
mot khach hang c6 thé st dung dwoc cac dich
vu mang va cach thitre cac dich vu co thé
dwoc truy cap dén

/

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 15
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4 h

Kién truc thua bac cua giao thuc

Cac dich vu mang dwoc nhdm vao nhirng tang
khac nhau

Tang trén st dung dich vu cla tang dwoi

Hai tdng ngang cap giao tiép nhau theo mét
giao thirc da dinh nghia truoc

Giao thtrc qui dinh qui tac trao ddi thdng tin:
Khudn dang d liéu, nghi thirc bat tay, phwong
thtre phat hién va x ly 16i, ...

\_ /

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 16
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‘Hé thong thu tin quoc te

(14)

(13)

(12)

; —'l /I.
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s
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Sisol N 15
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L

H2.10 M& hinh g&i nhé&n thu tin thé giosi

e s
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MO hinh truyén tai tap tin 3 tang

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 18
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™

Dich vu mang

Dich vu dinh hwéng ndi két (Connection-
oriented):
Mo hinh cua hé théng dién thoai
Co thiét 1ap va xda ndi két
Dich vu khéng ndi két (Connectionless):
Mo hinh kiéu thw tin.
D@ liéu truyén di trong nhirng goi (Packet)
Gai tin ¢6 théng tin vé dia chi nguwdi gdi va dia

chi ngwdi nhan. /

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 19
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Cac phép toan cua dich vu

Ham co ban Chirc nang

LISTEN Nghén dé ché& mét yéu cau ndi két g&i dén

CONNECT Yéu cau thiét 1ap ndi két véi bén mudn giao tiép

RECEIVE Nghén dé ché nhan cac théng diép g&i dén

SEND G&i théng diép sang bén kia

DISCONNECT | Két thuc mot noi ket

/

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 20
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Dich vu dinh hudng noi két

\_

Server Client
LISTEN
CONNECT
RECEIVE SEND
SEND RECIEVE
DISCONNECT DISCONNECT
Client machine (1) Connect request Server machine
Client\ (2) ACK
process 1™~ (3) Request for data sfor;’:;s
System (4) Reply
calls ;
Oreetns ol [P oo | cmmart ] ol | oo

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung
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7

Dich vu & Giao thuc

\_

/

Layerk + 1 Layerk + 1
IService provided by layer k I
Protocol
LENEIPIC |[lomcsmrmsmm scomomratoaon:msumaomso ot . = Layerk
Layer k - 1 Layer k - 1
Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung 22
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MO HINH THAM KHAO OSI

Trinh bay: Ng6 Ba Hung
Khoa Cong Nghé Théng Tin
Dai Hoc Can Tho
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6@ hinh tham khao OSI \
(Open System Interconnection Model)

< Poc phat trién boi to chic tiéu chuan thé giGi ISO
(International Standard Organization)

© GOm cé 7 tang:
® Tang vat 1y (Physical layer)
® Tang lien két dit lieu (Data link layer)
¢ Tang mang (Network layer)
¢ Tang van chuyén (Transport layer)
® Tang giao dich (Session layer)
¢ Tang trinh bay (Presentation)

\ ¢ Tang tng dung (Application layer) /

ongThanCong.com https://fb.com/tailieudientucntt
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Mo hinh tham khao OSI

System B

=R

}1—

Application

L

Presentation

Metwork

e

Data Link

Physical

&

System A

wdll

-'la.... .

Application

Presentation

Metwork

L 3

Data Link

'

Physical

CuuDuongThanCong.com
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M6 hinh tham khao OSI

™

\_

Application
Protocol

Interface 4/3

ISO OSI| Reference Model

Application

______ Application

resentation

resentation |

Session Session

Data link & - - - - — . p» Data link

P hysical F hysical

CuuDuongThanCong.com

https://fb.com/tailieudientucntt
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7

Mo

~

hinh tham khao OSI

& Tang vat ly (Physical layer)

® Truyén tai cac bit tho (raw bit) trén mot kénh truyén vat
ly
¢ Dinh cic chuin thiét ké:
v’ Cich n6i két cic may
v M dién thé, . ..
‘/Céiu trdac cac dau noi,...
‘/Phong phap truyén tai
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/

M6 hinh tham khao OSI

& Tang lién két dir liéu (Data link layer)
¢ Don vi truyén nhan dit liéu 13 khung (Frame)
® Thiét 1ap co ché phat hién va xtt 1y 161
¢ biéu khién dong (Flow control)
® Gidi quyét tranh chap dong truyén
® Kénh truyén ndi truc tiép hai mdy tinh
*01001 => 01001
*01001 => 01011
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M6 hinh tham khao OSI

» Tang mang (Network layer)

E_TheT

¢ Don vi truyén nhan dit liéu 12 G6i tin (Packet)

® Cung cép co ché tinh tién thong tin van

Subnet

\

¢ Vach dong (Routing) va chuyén tiép (Forwarding) cic géi tin
¢ Kiém tra, khic phuc tinh trang tit nghén dong truyén

Router

T

DG
NS

LAM

Host

Q?Q//
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Mo hinh tham khao OSI

# Tang van chuyén (Transport layer)
® Truyén dit liéu diém néi diém (end-to-end)
® Kiém tra cdc goéi tin truyén nhan: mat, trung lap
¢ Pa hop / Phan Hop
» Tang giao dich (Session layer)
+ Quan ly cac giao dich

« Dong bd héa dir liéu truyén, nhan

\_
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é A

M6 hinh tham khao OSI

» Tang trinh bay (Presentation layer)
¢ Chudn héa dit liéu trao déi gitta cdc hé thong khac nhau: Little India
voi Big India, . .
¢ Nén, ma héa thong tin
& Tang ung dung (Application layer)
+ Cac phan mém, dich vu: Email, Web, FTP, . . .

+ Cho phép ngdi phat trién dinh nghia cdc protocol cua ting dung:
HTTP, SMTP, POP,IMAP...

\_ /
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Mo hinh tham khao OSI

™

n-SDU n-SDU
n-SAP n-SAP

n-PDU

\_

+ n Entity (thuc thé) mot
qua trinh ¢ 16p n

2x SAP = Service Access
Point

&x SDU = Service Data
Unit

2x PDU = Protocol Data

Unit

rx H=Header
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Vi du vé phan tang

A
Application
Presentation

Session I

Transport
_. .y

Bwu dién Paris

Trung tdm phéan
loai Paris

Network l
&

B |

N,

Network

S¥id

Network

Séan bay
Tan Son Nhét

i
L1

Application

rlPresentation

A

\ -

Session

Transport
Trung tdm phan Buu dién ﬁfﬁ.
loai TPHCM Can Tho = =1
Network Network

-

% w

Network

Datalink Data[llinkl : _gpataling _JD_ataIin_IsI _ _ Datalink
-;* o f‘aaé-..,r"a@ ﬁr
Physical . ____Pﬂysica . hlsical Physicall hysic Physicaly P@/sica _ Physical
| [ElRER] R R [SIalKIA] (KIS KIR] (K
—— | m—— | m—— | m—— _- i_i _
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4 h

Vi du vé phan tang
Tang &ng dung: viét/doc la thu.

Tang trinh bay: phién dich, bé thw géi vao phong bi, mé
phong bi cac thw nhan duoc

Tang giao dich: tap hop/phan phat thw clia cac van phong.
Tang van chuyén: vai trd cia bd phan van thu.

Tang mang: vai trd ciia bwu dién hay cua trung tdm phan
loai thw.

Tang van chuyén: Chuyén thu gitra hai nut ké can nhau.

Tang vat ly: Cac phwong tién giao théng (dwéng bd,
dwong sat, dwong 6 t0).

\_ /
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Hé diéu hanh mang

i
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Tang vat ly
(Physical Layer)

Trinh bay: Ng6 Ba Hung
Khoa Cong Nghé Thoéng Tin
Dai Hoc Can Tho
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4 h

Muc dich

Chwong nay nham gidi thiéu nhirng ndi dung
co ban sau:
Gi6i thiéu mé hinh clia mét hé thong tryyén dir liéu
dqn gian \(é cac van dé co liéen quan dén trong moét hé
thong truyén di liéu str dung may tinh
Gidi thiéu cac phwong phap s6 hda théng tin
Gi¢i thiéu vé dac diém kénh truyén, tinh nang ky thuat
cua cac loai cap truyén dir liéu
Gigi thiéu cac hinh thirc ma hoa dir liéu so dé truyén
tai trén dwong truyén

\_ /
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4 h

Yéu cau

Sau khi hoc xong chwong nay, nguoi hoc
phai cé duoc nhl“j’ng kha nang sau:
Liet ké dwoc nhirng van dé co ban co lién quan dén
mét hé thdng truyén di liéu
M6 t& dwoc cac hinh thire s6 hoa thong tin

Phan biét va tinh toan dwoc cac dai lwgng lién quan
den dac tinh cua moét kénh truyén nhw: Bang thong,
tan so bién diéu, toc dé div liéu, nhiéu, dung lwong va
giao thédng clia mét kénh truyén

M3 hoa dwoc div liéu sO nhdr vao cac tin hiéu so va
tuan tw theo cac ky thuat khac nhau.

\_ /
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4 A

MO hinh truyén dir lieu co ban

Hudng truyén
g ouy -
D liéu Thiét Bi Thigt B  |DU ligu
- " . H _h_
" Truyén Tin Riéu Nhan
- -
Kénh truyén

Cac van dé phai quan tam:
Céach thirc ma hda théng tin thanh di liéu so.
Céc loai kénh truyén dan c6 thé sir dung dé truyén tin.
So dd ndi két cac thiét bj truyén va nhan lai v&i nhau.

Céch thirc truyén tai cac bits tir thiét bi truyén sang thiét bi
nhan.

\_ /
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So hoa dir lieu

Trinh bay: Nguyén Phu Truwdng
Khoa Cong Nghé Théng Tin
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Van dé so hoa di lieu

Hudng truyén

-
DU liéu Thiét Bi Thigt Bi  |DU liéu
: . . -
Truyén Tin Riéu Nhan
— -
Kénh truyén
Loi néi : Anh tinh :

Hé théng : dién thoai

B ma hoa : micro

B¢ gidima : Loa

Truyén tai : tin hiéu tuan tu hay tin hi¢u s6

Hé thong: fax

B0 ma hoa : scanner

B9 giai ma : BJ thong dich tép tin

Truyén tai : Tin hiéu tuan tu hodc tin hiéu sb.

Dir liéu tin hoc :

Hé théng : mang truyén tin.

B6 mi hoa : Bo diéu khién truyén thong.

B giai ma:Bo diéu khién truyén thong
Truyén tai : Tin hiéu tuan tu hodc tin hiéu sb.

Truyén hinh :

Heé théng : truyén quang ba

B0 ma hoa : caméra

B gidi ma : b thu TV + antenne

Truyén tai : Tin hiéu tuan tu hodc tin hiéu sb.

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung

CuuDuongThanCong.com

https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

7

MO hinh s6 hoa dir lieu

\_

o n
Van ban >

< i

.~ ™,
Hinh anh o

\ / S0 L

P - héa l‘{ D(T' lieu so
Am thanh -

N Wy,

- 1)
Phim anh -

G i
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SO hoa van ban

- R T e - poids forts
A B C D E OO0 001 010 011 100 101 110 111
0000 | UL L OLE | 5P | O & P D D
ss—s ——a  ssss - -——— o001 | S0H | ooj : | i & i a q
F G H I J o0 | 5T% i poe = B R b r
e ewe L e L 0071 | ETs [ DCE & # 1 F C g c 3
: 3 v N o gioo [ EOT | DCd | § k1 b T d i
o 0101 [ END i MaK | & i 5 E L & T
—e e e | L = | 0ii0 Ak TEVN TR & F W f v
p a R 5 I E 8171 [ BEL T ETR 7 G0 W gt
S | oo0 B AN T & H i h ¥
se— ses— 8—— —me— —a—— S 7001 AT T EM | Y g | ¥ i I
u ¥ L X Y 00 [ LF VSiE T # : J z ] z
1011 | WT T ESE |+ . K [ k i
——ae 1100 | FF | FS ' 2 L C 1 i
" Mirse 1707 ER T R =TT mo
RN . H T n =
T ST aE T 7 N R o 11
Bang ma 8 bits: code ASCII

Ma ASCII (American Standard Code for Informatics Interchange) mé réng
Ma EBCDIC (Extended Binary-Coded Decimal Interchange Code )

Ma 16 bits : Ma Unicode

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung
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SO hoa hinh anh tinh

An
An
An

Anh gbc Anh 1 d6 phan giai Anh d3 s6 hoa

n den trang : 0: den, 1: trang
N 256 mirc xam: 8 bits / diém anh

nmau: 1 diém anh = aR + bG +cB

/
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S6 hoa am thanh & phim anh

™

Tin hiéu tuan tw

thoi gian

.

ABién do
1.LAy mau

Bicn do

T — — — —

B - — — — [ — =

5L - — |— =
2.Lwvognghda ;[ - j| -

2 _ N P

1 —1- L

o L

3.S6 héa o

100

oo

oo

termnps

Dung lwong tap tin
nhan dwoc phu
thuéc hoan toan vao
tan so lay mau f va
sO lwong bit dung dé
ma hda gia tri thang
do p ( chiéu dai ma
cho moéi gia tri).

/

ongThanCong.co
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s

SO hoa van ban

\_

Bang ma 8 bits:
Ma ASCII (American Standard Code for
Informatics Interchange) mo réng

Ma EBCDIC
Ma 16 bits : Ma Unicode

/
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Kénh truyen
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Kénh truyén hiru tuyén

\_

S dung 3 loai cap phd bién:
Céap xoan doi (twisted pair)
Cép dong truc (coax)
Cap quang (fiber optic).
Cac yéu to chon Iya:
Gia thanh
Khoang cach
S6 lwgng may tinh
Toc dd yéu cau
Bang thong

/
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4 A

Cap dong truc (Coaxial Cable)

Shielding

insulator

Outgr jacket | e M eta] conductor

Thick coaxial cable (RG11)

Copper Insulating Braided Protective
core material outer plastic
conductor covering

, NNNNO
\ Thin coaxial cable (RG58) /
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4 A

Cap xoan doi (Twisted — paire cable)

STP (Shielded Twisted Pair) Unshielded Twisted Pair (UTP)
J':;';L‘Egt g‘ﬁ;ﬁ:' 55. o Twlsled Pair

J?F"
y Color-Coded
= Plastic
Insulation Color-Coded
Plastic
Insulation

STP Connector —= RJ-45 CannacturH'- ﬁ

\_ /
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Cap xoan doi (Twisted — paire cable)

CAT 1, 2: 1Mbps (Telephone)
CAT 3: 10Mbps  (10BaseT)
CAT 5: 100MBps (100BaseT)
CAT 5E,6: 1000MBps (1000 BaseT)

\_ /
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Cap quang (Fiber optic cable)

Cladding Jacket
(glass) (plastic) Core

Sheath ~ Jacket
Core
(glass)

Cladding

(a) (b)

Chiéc suat n2

50 Y/
FTRTL VRIS 100p 1004

Chiéc suéat n1

1. Cap quang ché dé6 don - 2. ché d6 da khdéng thédm thiu

\ - 3. ché d6 da tham thiu
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Kénh truyén vo tuyén

c la toc dd anh sang,

f 1a tan sO cla tin hiéu song
A la do dai song. Khi do ta co
c=Af

\_
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Kénh truyén vo tuyén

f (Hz) 10°

f(Hz)10%" 105

Band

102 10* 10% 10® 10" 102 10™ 10'® 10'® 102° 1022 10%*
Radio Microwave | Infrared Uy X-ray Gamma ray
4 .. i s
5 V|S|ble/ T
light S
// \\\
I4 .
/ g
// \\_\
s e
4 P
106 107  10® 10° 10" 10" 102 10 10" 10'57~4Q'6
Twisted pair Satellite =F|ber=
- Coax » |Terrestrial oplics
AM FM _|microwave
Maritime radio radio 1
- T~
-l TV
I I I I I I I I
LF MF HF VHF UHF SHF EHF THF
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Tin hiéu tuan tu' & Tin hi€u sO

Hudhg truyén

-
DU ligu Thiét Bi Thigt B  |DU liéu
! . -
" Truyén Tin Riéu Nhéan
 S— .
Kénh h'uyen

D liéu ( cac bits 0, 1) dwoc truyén ti thiét b
truyen sang thiét bj nhan bang céc tin hiéu
tuan tw hay tin hiéu so

/
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Tin hiéu tuan tu' & Tin hi€u sO

u U u \/\J U Thoi gian

\ Tin hiéu sé

Tin hiéu tuan tw L cuomgas
e —
W (o — —
vE -
e N ] Thoi gian
v —

/
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/

Tin hi€éu dang song hinh sin

™

Séng dang hinh sin, khong két thuc hodc suy
giam sau mot khoang thoi gian la dang tin
hiéu tuan ty don gian nhat, dé dang tao ra
duwoc.

Bat ky mot dang tin hi¢u nao cung c6 thé
dwoc biéu dién lai bang cac song hinh
sin.

Yeu td nay dwoc rut ra tir mot nghién ctru cu
thé nd cho phep chung ta co the dinh nghia
mot vai dac diém cla kénh truyén vat ly.

/
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P&c diém kénh truyén

M6 hinh hda mot kénh truyén

—AN

F.

Vin(t) | T C

Vi, (t) = V,, sin wt
® V. :la hiéu dién thé cwc dai ngd vao
® w: nhip; f=w/2pi: a4 tan so;
®* T=2pi/lw=1/f:la chu ky.

Vout(t) = Vo 8in (wt + F)
® V_.,:lahiéu dién thé cwc dai ngo ra

out -

® F:1adé tré pha.

Vout(t)

/
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/

P&c diém kénh truyén

™

Cac luat tredng dién tr chirng minh

rang trong trwdng hop don gidn nhat ta

CcO:
Vou/Vin = (1 + R2C2w2) 12

F =atan(-RCw) | cyomgdo

Y I
L Do giam the

/L

Tin hiéu ra

|¢|.': Tin h|éU VéMO’l gian

/

ongThanCong.co

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung

eud

ientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

s

P&c diém kénh truyén

Pd suy giam trén kénh truyén = P, /P
Biéu dién bang don vi decibel:
A(w) = 10 log10(Pin/Pout)
1 A (dE)

D6 suy giam cang
nho khi tan so cla \//
song cang gan f;

out
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Truyén tin hi€u bat ky

™

Ly thuyet toan Fourrier da chirng minh rang bat ky mot tin
hién nao cling co thé xem nhw dwoc tao thanh tor mot
tbng ctia mét sd hiru han hodc vé han céc song hinh sin.
Khéng di sau vao chirng minh ta co két qua sau:
M6t tin hiéu bat ky x(t) thi cé thé phan tich thanh mot tap
hop cac tin hiéu dang song hinh sin.
Néu 12 tin hiéu tuan hoan, thi ta c6 thé phan tich n6 thanh
dang mot chudi Fourier. Thuat ngw chu0| & day y mudn noi
dén mot loat cac song hinh sin co tan s6 khac nhau nhw 13
céc bdi s6 cla tan so toi wu fO0.
Néu tin hiéu khéng 1a dang tuan hoan, thi ta c6 thé phén
tich né dwdi dang moét bo Fourier ; vai cac song hinh sin ¢co
tan so roi rac.

/
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4 h

Bang thong kénh truyén (Bandwidth)

A,,: ngudng con “nghe” 4
dwoc A, A(db)
Tat ca cac tin hiéu hinh 3 )
sin c6 tan s6 nho hon f1 - Bang thong W -

dwoc xem nhw bj mat.

Tat ca cac tin hiéu co
tan so I&n hon 2 ciing
dwoc xem la bi mat.

Nhirng tin hién co thé 1 12
nhan ra duwgc & bén ] 5 A A N
nghe la cac tin hiéu co Vi du: Bang thong kénh truyén
tan so nam gitra f1 va dién thoai la 3100 Hz vi cac tin
f2. Khodng tan so nay hiéu am thanh c6 thé nghe dwoc
dwoc goi la bang thong nam & khoang tan sé tr 300 Hz

\ cua mot kénh truyén. dén 3400 Hz /
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Tan so bién diéu va toc do dir lieu
(Baund rate and bit rate)

~

\_

Tan sb bién diéu:

Nhip dat cac tin hiéu I1&n kénh truyén

R =1/t (don vi la bauds),

t: d6 dai th&i gian cua tin hiéu
M®&i tin hién chuyén tai n bit, khi do ta cé tdc dd bit
dwoc tinh nhw sau:

D = nR (don vi la bits/s)

Gia tri nay thé hién nhip ma ta dwa cac bit Ién dwdng truyén
Vi du : Cho hé thong co

R = 1200 bauds va D = 1200 bits/s.

Ta suy ra mét tin hién co ban chi chuyén tai mot bit.

/
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4 A

MOt sO vi du vé tan sO bién diéu va toc
do dir lieu

Cuong do 4 Cuong do

& o

0 1 oo o1 10 11

R =1/A )
Cuong do R=1/A D=2R

P
) =

&

111

110

101

100

011

-
o0 Thoi gian

010

o

\ R=1/A D=3R /

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung

CuuDuongThanCong.com https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

4 h

Tang toc do truyén dir lieu
ViD=nR
Pé tang D:

® Hoac tang n (soO bit truyén tai bdi mot tin hiéu), tuy
nhién nhiéu la mét rao can quan trong.

® Hoac R( tan sO bién dleu) tuy nhién chung ta ciing
khéng thé vuot qua tan sb bién diéu cwe dai Rmax

Nyquist (1928):
Ly thuyét: Rmax =2 W,
Thyc té thi Rmax = 1,25 W

\_ /
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Nhiéu va kha ndng kénh truyén

™

C6 3 loai nhiéu

Nhiéu xac dinh: phu thudc vao dac tinh kénh truyén

Nhiéu khéng xac dinh

Nhiéu trang t&r sw chuyén dong cla cac dién to

jCuong

do «— Tin hiéu nhan
ﬁh Mi nhiéu
-ql]ﬁ | lh-
\air W \ W Thoi gian
Tin hiéu—»

truyén

/
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4 h

Nhiéu va kha ndng kénh truyén

Ty I& gitra cOng suat tin hiéu va cdng

suat nhiéu tinh theo don vi décibels :
S/B = 10log,q(Pg(Watt)/Pg(Watt))

Dinh ly Shannon (1948) xac dinh s bit

toi da co thé chuyén chd bédi mot tin

hiéu: 0
¥ = 1o 1+ =
B

\_ /
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™

Kha nang cua kénh truyén

\_

Két hop gitra Nyquist va Shannon:

F P
L= Dppax = FmayMmae = 20 l0g, “',||1+%_ :WIDEE[HFS]
B

C duwoc goi la kha nang cla kénh truyen,
xac dinh toc do bit toi da cé thé chap nhan
dwoc bdi kénh truyén dé
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Kha nang cua kénh truyén

Vi du : Kénh truyén dién thoai co

D06 rong bang thong la W =3100 Hz

Ty lé S/B =20 dB.

Hay tinh dwoc kha nang cua kénh truyén dién thoai C = ?
Ta co:

Fl
= D = R ..» = Eﬁ'i!i"lu:ug2 1+-=2 =I-'F1|:|g2[ 1+%]
B

IMact Iac - rtack =]

B

T& S/B = 10l0g,,(Ps/Pg)
=> PS/PB = 10 ((S/B)/10)=1(0 ((20)/10) =10 2
=> C = W log,(1+Pg/Pg) = 3100 * log,(1+100) = 20600 b/s

/
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Giao thong (Traffic)

\_

Giao théng 1&a mot khai niém lién quan dén sw st dung
mot kénh truyén tin.

Giag thong cho phep biét dwoc mire dd st dung kénh
truyen tw do co thé chon mot kénh truyén phd hop voi
muc dé s dung hién tai.
Mot cudc giao tiép 1a mot phién giao dich (session) voi
do dai trung binh la T (giay)
Cho Nc la sO lvgng phién giao dich trung binh trén mot
gio
Mat dd giao thdng E dworc tinh theo biéu thire sau :

E =T Nc/3600

Po mirc dd st dung kénh truyén trong mét giay

/
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4 h

Giao thong (Traffic)

Mot phién giao dich thanh nhiéu giao dich
(transaction) v&i do dai trung binh la p bit,
cach khoang nhau b&i nhirng khoang im
lang.

Gia st Nt 1a sb giao dich trung binh trong
mot phién giao dich.

Goi D 1a toc dd bit cia kénh truyén, toc dd
bit that sw d trong trw

. Giao dic
Kh??ng (goi tin c6 @6 dai N
im lang trung binh p)

' : Ld

— e — e d =

k 1 phién giao dich d¢ dai T=N, giao dich T /

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung
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s

Giao thong (Traffic)

Giao dich

Khoang  (gsi tin c6 do dai
im lang trung binh p)

1 phién giao dich do dai T=N, giao dich

Goi D 1a toc do bit cia kénh truyén, tdc dé bit that sy d
trong trwong hop nay la:
M, p

T

d =

Tan suat st dung kénh truyén dwoc dinh nghia bdi ty so:

¥
a= =
D

/
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/

Giao thong (Traffic)

™

Vi du: Trong mot tinh jcoén khoa hoc tw
Xxa, ngwol dung giao tiep voi may tinh
trung tam, cho :

® p =900 bits, Nt =200, T=2700s,Nc=0.8,D =
1200 b/s.
®* Khi do
® Mat d6 giao théng trung binh la E = 0.6
® Tan suat str dung ké&nh truyén 6 = 0.05

/
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/

Khai niém

™

Sau khi s6 hoa théng tin, van dé ching
ta phai quan tdm ké tiép la cach truyén
tai cac bit “0” va “1”. Ta cé thé sir dung
tin hiéu s6 hoac tin hiéu tuan tw dé
truyén tai cac bit “0”, “1”. Cong viéc nay
con dwoc goi la ma héa dwong truyén
(line coding).

/
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/

Ma hoda dudng truyén bang tin hi€u so

WIt)

a) NRZ : bién thé mirc 0 dé thé nRe a)
hién bit 0 va dién thé khac khéng alr ey ot
VO cho bit "1¢ -
b) RZ : Méi bit "1" dwoc thé hién Y0, e 4
bang mét chuyén doi dién thé tir k)
VO vé 0. . |_| . |_| |_| ot

c) Lwong cwc NRZ: Cac bit "1" -
dwoc ma hoa bang mét dién thé v bipolaire NRZ
duong sau d6 dén mot dién thé o)
am va tiép tuc nhw thé. ofr|" S
d) Lwéng cwc RZ : Mbi bit “1” 1

dwoc thé hién bang mot chuyen
dbi tir dién thé khac khong veé et
dién thé khong. Gia tri cta dién bipolaire RZ "
thé khac khéng dau tién 1a 0 |T| a |1_| 0 4
dwong sau do 1a am va tiép tuc : -
chuyén dbi qua lai nhw thé ‘ H

Pai Hoc Can Tho - Khoa CNTT- Ngb Ba Hung

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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/

Ma hoda dudng truyén bang tin hi€u so

™

Ma hoa hai pha (biphase):
a) Ma hai pha théng nhat déi

khi con goi la ma Manchester :

bit "0" dwoc thé hién béi mot
chuyén dbi ttr tin hiéu dwong
vé tin hiéu am va nguorc lai
mot bit “1” dwoc thé hién bang
mot chuyén dbi tir tin hiéu am
vé tin hiéu dwong.

b) Ma hai pha khac biét : nhay
mot pha 0 dé thé hién bit 0 va
nhay mét pha Pi dé thé hién
bit "1".

TR

D liéu truyén

o1

]

1

1

]

SN VED pha théng nhat
— —
o 1 0 :_l 1 0 t
|_i -
£ va 4c bigt b

2 pha kh
b
o1 I.:I

1

o] s

|

L L

t
-

hiorlage
1

/
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/

tuan tu

Ma hoa duGng truyén bang tin hiéu

™

bién dé
sO

pha

a) St dung tin higusdé 2 'Lt
theo ma NRZ et
b) St dung bién diéu {Wﬁubiﬁ}nﬁﬁﬁﬂﬁkj

AT ANINAYAN)
RAVIULRVIRVAYL

c) St dung bién diéu tan

d) St dung bién diéu

a o

M 1

i
y
in

» [0 A
A

k Fe)z] asa: dung bién diéu hﬁﬂu %@J\Uﬂw

T

/
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Tang Lién Két Dir Liéu
(Data Link Layer)

Trinh bay: Ng6 Ba Hung
Khoa CNTT&TT
Pai Hoc Can Tho
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7

Muc dich

™

Chwong nay nham gi¢i thiéu nhirng ndi dung co’ ban
Sau.
Céac chirc nang co ban ma tang lién két div liéu dam trach
Vai trd clia khung trong van dé xt ly 16i dwérng truyén va
cac phwong phap xac dinh khung

Gigi thiéu cac phwong phap phat hién 16i nhw Phuwong phap
kiém tra chan 1&, Phwong phap kiém tra theo chiéu doc va
Phwong phap klem tra phan dw tuan hoan.

Gigi thiéu cac giao thirc diéu khién 16i cho phép theo doi
tinh trang 16i cua dir liéu g&i di

Gi¢i thiéu cac giao thire xwr ly 16i chi ra cac cach giai quyét
trwdng hop di liéu truyén di bi 16i.

/
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Yéu cau

™

Sau khi hoc xong chwong nay, ngwdi hoc phai cé dwoc
nhirng kha nang sau:
Bién luan duwoc vai trd cta tang lién két dir liéu trong van dé xu ly 16i
d( liéu truyén nhan

Trinh bay dwoc cac phwong phap dinh khung dém ky tw, phrong
phap str dung byte la c& va phwong phap st dung co dac biét

Phan biét dwgc sw khac nhau gilra cac chirc nang phat hién 16i, diéu
khién 16i va xt ly I6i ctia tang hai.

Cai dat dwoc co ché phat hién 16i theo cac phwong phap kiém tra _
chan i&, Phwong phap kiém tra theo chiéu doc va Phuong phap kiém
tra phan duw tuan hoan

Cai dat dwoc cac giao thire diéu khién 16i Dirng va ché, giao thirc clra
s6 truot

Cai dac dwoc giao thire xtr ly 16i Go-Back-N va giao thirc Selective
Repeat

Trinh bay dwoc y twédng co ban cua giao thirc HDLC

/
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4 h

Chu'c nang cua tang lién két di lieu

Cung cap mot giao dién dwoc dinh
nghia chuan cho cac dich vu cung cap
cho tang mang.

X ly 16i dworng truyén.

Piéu khién ludng di liéu nhd d6 bén
truyén nhanh khéng lam tran div liéu bén
nhan cham

\_ /

Pai Hoc Can Tho - Khoa CNTT&TT
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4 h

Chu'c nang cua tang lién két di lieu

Sending machine Receiving machine
Packet Packet
l /Frame W
Header | Payload field Trailer Header | Payload field Trailer

L J

Cung cap cac dich vu cho tang mang

Truyén tai di liéu nhan dwoc tir tdng mang
trén may g&i dén tang mang trén may nhan

\_ /
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™

/Chlfl’c nang cua tang lién két dir liéu
Cac dich vu ca ban

Dich vu khdng ndi két khéng bao nhan
(unacknowledged connectionless service),
thwong dwoc st dung trong mang LAN.
Dich vu khdng ndi két cé bao nhan
(acknowledged connectionless service),
thwong dung cho mang knong day.

Dich vu ndi két dinh hwéng c6 bao nhan
(acknowledged connection-oriented service),
k thwong dung trong mang WANS. /

Pai Hoc Can Tho - Khoa CNTT&TT
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/Chlfl’c nang cua tang lién két dir lieu \
Pinh khung

Qui dinh khudén dang cua khung duwoc

st dung & tang Lién két di liéu

3 phwong phap dinh khung phd bién:
Pém ky tw (Charater count)
St dung cac bytes lam c& hiéu va cac bytes
dén (Flag byte with byte stuffing)

S dung cd bat dau va két thuc khung cung
v@i cac bit don (Starting and ending flags with
bit stuffing)

\_ /
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Phucng phap dem ky tu
(Character Count)

(b)

ter count j‘

One character

N\

/ Qirac
6|7 9|8

12345 8 01234 |5|6|8 8(9|0|1]2]| 3
Frame 1 Frame 2 Frame 3 Frame 4
5 characters 5 characters 8 characters 8 characters
Error
1(12(3(4|7|6|7|8|9|8|0(1(2|3|4|5|6 |8 8|9|0|1]|2]|3
Frame 1 Frame 2 Now a
(Wrong) character count

Pai Hoc Can Tho - Khoa CNTT&TT
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7

byte don (

Phudng phap su dung byte lam cC va cac
-lag byte with byte stuffing)

™

\_

FLAG| Header Payload field Trailer [FLAG
(a)
Original 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
A ESC ESC B EE— A ESC | | ESC ESC ESC B

b)
(a) Khung duogc dénh(&éu bdi co hiéu,

(b) D& 1iéu c6 chtta co hiéu va byte ESC.

CuuDuongThanCong.com
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/ Phuong phap str dung cG bat dau va két thuc \
khung cung vai cac bit don (Starting and
ending flags with bit stuffing)

S dung mau bit d&c biét, 01111110, dé
lam c& danh dau diém bat dau va két
thuc khung

(@) 011011111111111111110010 (a)DU’Iiéugéc,

(b)y 011011111011111011111010010 (b)Dﬁ’liéuchuyénlén
1‘ duwong truyeén,
Stuffed bits

(¢c) 011011111111111111110010 (c) D liéu nhan sau

\ khi loai bd cac bit dc}ry

Pai Hoc Can Tho - Khoa CNTT&TT
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4 h

Chuc nang cua tang lién ket dir lieu
bieu khién 16i (Error Control)

Céach nao dé dam bao rang toan bo cac
khung da dwoc phan phat dén tang mang va
dwoc phan phat theo dung trinh tw chung da
dwoc goi ?
Nguwdi nhan bao vé tinh trang nhan khung:
® S&r dung khung bao nhan (acknowledgement)
Tranh che vinh vién:
® S&r dung bd dém thoi gian (timer) + time-out
Trung lap goi tin nhan:
® Gan so tht tw cho khung

\_ /
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/Chlfl’c nang cua tang lién két dir liéu
bieu khién luong (Flow Control)

Gidi quyét sw khac biét ve toc dd truyén /
nhan di liéu cla bén truyén va bén nhan

Hai tiép can:
Tiép can diéu khién ludng dwa trén phan hoi
(feedback based flow control): NQU’O’I nhan go’l thong
tin vé cho ngudi géi cho phep nguo’l goi go’l thém div
liéu, cling nhw bao véi nguwdi goi nhirtng gi ma nguoi
nhan dang lam.
Tiép can diéu khién Iuong dwa trén tan so (rate based
flow control): Trong glao thire truyen tin cai san co ché
gi®i han tan suat ma nguoi géi co thé truyén tin

Pai Hoc Can Tho - Khoa CNTT&TT
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Van dé xtr ly 10i
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/

Van dé x{ ly I0i

BO ma phat hién I0i l1a gi ?
Nhirng bd ma phat hién 101
Kiém tra chan 1& (Parity checks)

Kiém tra thém theo chiéu doc (Longitudinal
reduncy check)

Kiém tra phan dw tuan hoan (Cyclic
redundancy check)

Pai Hoc Can Tho - Khoa CNTT&TT
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s

LOi trén dudng truyén

Bit 1 thanh bit O va nguwoc lai
Ty & 16i
t = S04 bit b 16i / Tdng sb bit dwoc truyén
t: 105 dén 108
88% : sai léch mot bit
10% : sai léch 2 bit ké nhau

Pai Hoc Can Tho - Khoa CNTT&TT
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4 h

B& ma phat hién I0i

Bén canh cac thong tin hiru ich can truyén di,
ta thém vao céac thong tin diéu khién. Bén nhan
thwe hién viéc gidi ma cac théng tin diéu khién
nay dé phan tich xem thong tin nhan duwoc la
chinh xac hay co 10l.

Thong tin Théng tin hiru Thong tin
hiru ich - i — hdru ich )
Thiét bi Bo o BO Thiet bi
goi : .| mahoa N R gidi ma R nhan
Théng tin diéu

khién

\_ /

Pai Hoc Can Tho - Khoa CNTT&TT
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/

B6 m3 phat hién I0i

™

BO ma stra 16i (Error-correcting codes):
Cho phép bén nhan co thé tinh toan va suy ra dwoc

cac thong tin bj 16i (stra dir liéu bj 16i)

BO ma phat hién 16i (Error-detecting codes):
Cho phép bén nhan phat hién ra di¥ liéu cé 16i hay

khdng

Néu co 16i bén nhan sé yéu cau bén g&i g&i lai thdng

tin

Cac hé thong mang ngay nay cd xu hwéng

chon b6 ma phat hién 101.

/
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Phugng phap Kiém tra chan 1& \
(Parity Check)

XXXXxxx: chudi bits di¥ liéu can truyén
Thém vao 1 bit chan-lé p
Chudi bit truyén la: xxxxxxxp
p duwoc tinh dé dam bao:
Phwong phap kiém tra chan: xxxxxxxp c6 mot s6 chan cac bit 1
Phuwong phap kiém tra [€: xxxxxxxp c6 mdt s6 |é cac bit 1
Bén nhan nhan dwoc chudi XXxXxXxXxxp:
Phwong phap kiém tra chan:
® Néu c6 1 s chdn cac bit 1: D liéu xxxxxxx khéng co 16i
® Nguoc lai la cé 16i
Phuwong phap kiém tra Ié:
® Néu co 1 s I& cac bit 1: D liéu xxxxxxx khdéng cd 16i
* Nguoc lai la cé 16i

\_ /

Pai Hoc Can Tho - Khoa CNTT&TT
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7

Phuang phap Kiém tra chan |8
(Parity Check)

—

1

1

\_

110001
100007

10007~

Vi du: Can truyén ky tw G = 1110001

S& dung phwong phap kiém tra chan:
p=0
Chudi truyén di la: 11100010

Bén nhan nhan dwoc chudi:

0: 4 bit 1=> khéng co 10i
0: 3 bit 1=> d{¥ liéu cd I0i
0: 4 bit 1=> khong co 16i 2?7

Pai Hoc Can Tho - Khoa CNTT&TT
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7

Kiém tra thém theo chiéu doc (Longitudinal
Redundancy Check or Checksum)

™

\_

Parity bits

1011011 1
1101011 1
Data bits ——— 0011101 0
1111000 0
1000101 1
0101111 1

LRC bits ———0111111 0

Pai Hoc Can Tho - Khoa CNTT&TT
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7

Kiém tra phan du tudn hoan (Cyclic
Redundancy Check)

™

Mét s6 phwong phap cai dat khac nhau
nhw:

Modulo 2,

Pa thurec,

Thanh ghi dich v&i cac cong Exclusive-or

/
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Kiém tra phan du tuan hoan
Modulo 2

™

\_

Gia st ta co:
M: Théng diép k bit can g&i sang bén nhan.

F : Chudi kiém tra khung FCS gdm r bit 1a thdng tin diéu khién dwoc g&i theo M
dé gitp bén nhan cé thé phat hién dwoc I6i.

T =MF la khung (k + r) bit, dwoc hinh thanh bang cach ndi M va F lai v&i nhau.
T sé dwoc truyén sang bén nhan, voir<k

V&i M (k bit) , P (r+1 bit), F (r bit), T (k+r bit), thd tuc tién hanh dé xac
dinh checksum F va tao khung truyén nhw sau:
N&i r bit 0 vao cudi M, hay thuc hién phép nhan M véi 21
Dung phép chia modulo 2 chia chudi bit M*2" cho P.
Phan dw cta phép chia s& dwoc cong voi M*2' tao thanh khung T truyén di.
Trr]onlg d1o P dwoc chon dai hon F mét bit, va ca hai bit cao nhat va thap nhét
phai la
Bén nhan thwc hién phép chia T cho P:
Chia hét: T khéng c¢6 16i, D liéu M tir T — Kk bits trong s6 cao
Chia khéng hét: T ¢6 16i

/

Pai Hoc Can Tho - Khoa CNTT&TT
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Kiém tra phan du tuan hoan
Modulo 2

™

\_

Gia s ta co:
*M=1010001101 (10 bit)
*P= 110101 (6 bit)
® FCS can phai tinh toan ( 5 bit)

Lan lwot thwe hién cac bwdc sau:

® Tinh M*2> = 1010001101

® Thwe hién phép chia modulo M*2° cho P ta dworc
phanduv F =01110

® Tao khung goidilaT=M*2"+F =
101000110101110

/
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1101010110 (Q:Kétquaphép chia)
® 110101 1010001101 00000  (M*

110101
111011
110101
011101
Ooo0o0o0a0
111010
110101
011111
o0 0000
111110
110101
010110
ooooo0n
101100
110101
110010
110101
oo01110
000000
01110=F

Pai Hoc Can Tho - Khoa CNTT&TT
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4 A

Kiém tra phan du tuan hoan
Phucng phap da thuc

Gia st ta c6 M=110011va P = 11001, khi dé
M va P dwoc bieu dién lai bang 2 da thuc
sau:

M(X)=x5+ x4 +x+ 1

P(x) =x4 +x3 + 1
Qua trinh tinh CRC dwgc moé ta dwdi dang
cac biéu thwrc sau:

X" M(X) R(X)

Py 2 b

\ T(X) = X" M(X) + R(X) /

Pai Hoc Can Tho - Khoa CNTT&TT
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Kiém tra phan du tuan hoan
Phucng phap da thuc

™

Cac version thuong dugc st dung cia P la
CRC-12 =312 + M+ 30 + E+H +
CRC-16 = 6+ 312432 4+ 1
CRC-CCITT=218 + 12 +375 + 1

CRC-32 =304 + 4 3EF 4 302 4+ 3018 + 3712 4+ 3L 4+ 30

+ 3E+ 0+ 30+ 33+ 3E+ K+

/
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Kiém tra phan du tuan hoan

Phucng phap da thuc

\_

Vi duw
* Cho: W=1010001101,P=110101
" Tacd r=5
W= 2P+ 3 i+
oM (= w1+l 2484 /4D
Px) = x5+xd+x2+1
*  Thuc hién phep toan:
# M (x) F(z)

P L =

==  QE= %294+ 258+ xo+xd+xd +x1

Fixi= z3+ x2+ xl1 <> 01110

= Khung cin truyén di 1a T=101000110101110

Pai Hoc Can Tho - Khoa CNTT&TT
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/ Tinh FCS su dung thanh ghi dich va \
cong XOR

Thi du: M=1010001101, P=110101 | 101000110100000
A B C D E l
> « Step |A|(B|C|D|E | Input
[ I 7 o1 |1 |1]0 1
8 |1 1|10 |1 1
Step [A[{B|C | D ]| E | Input 9 ol1 111111 0
[ Thanh ghi dich bit—o o To oo o w lilelelelel 1
@MachXOR 1 |ofofo|o|1]| 1 1m |ol1]o|1]1 0
2 0O(ofo0f1]0 0 12 |10 |1 (110 0
3 |00 f[1f0f1 1 13 [1[{1f{0 (0|1 0
4 O(1]0|1]0 0 14 |00 |1 (1|1 0
\ 5 (1]j0j1(0]0]| O 15 (0|1 {1 (|1]0 0/
6 |1|1|1][0]|1]| o
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VAN DE PIEU KHIEN LOI
(Error Control)
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[RY4N

Ieu

khién 10i

Source Destination
Frame 1 \
Frame |
Frame 2 \
Fr: 2
Frame 3 \ vl
; 3
Frame 4 \ Frame
Frame 4
Frame 5 \
Frame 5

() Error-lree transmission

Time

[ 11

Source Destination

Frame |

Frame 2

Frame 3

Frame 4

Frame 5

Frame 1

Frame 3

Garbled
frame

[rame 5

(b Transmission with
losses and crrors
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/Stop and Wait -

Diagram

Framwe trans-
TTRESST0 LInThe

Propagotion time

Nguwoi g&i khdng biét dwoc khung
coO dén noi nhan tot hay khong.
Giai phap: Khung bao nhan.
Céac khung bao nhan cé thé bj méat.
Giai phap:
® Timer.
® Time-out
* Gailai
Bén nhan khong phan biét dwoc ca
khung trung lap do bén g&i g&i lai.
Giai phap: Mbi khung sé& c6 mét s
tho tw

Pai Hoc Can Tho - Khoa Cl

CuuDuongThanCong.com

I'rame () [osi:
M retransimits

Titte-out inrerval

MR Losi:

A retransmits |7
i
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I'imic-out incerval
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i
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|7 f;-“i'.lr- |rj.
; \)-:l v AUK 1rans-
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I3 discards
duplicate frume
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4 h

Van dé truyén tai thong tin theo hai
chiéu (Duplex)

Stop and Wait: truyén don cdng
(Simplex)
Mong muon viéc truyén tai thong tin theo
che do song cong (Duplex) dé khai thac
tdi da nang lwc kénh truyén. Nguyén tac
thwe hién nhw sau:

Van thwce hién viéc truyén tai khung,

Phan loai khung: DATA, ACK, NACK

k St dung ky thuat piggyback. /

Pai Hoc Can Tho - Khoa CNTT&TT
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/Giao thirc clra so truct
(Sliding windows)

Thay vi chi truyen di mot khung tai mot tho
diém (S|mplex) glao thirc clra so trwot cho
phép bén g&i co thé g&i di nhiéu khung.

Clra s6 g&i (Sending Windows): Bén géi
theo doi cac khung ma né dwoc phép goi di
va cac khung ma n6é dang cho bao nhan
Clra sd nhan (Receiving Windows): Bén
nhan theo doi cac khung ma no duoc phep
nhan

Pai Hoc Can Tho - Khoa CNTT&TT
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/CL’ra s truct

(Sliding Windows)

~

\_

L3 sau
__Chigu di chuyén

ﬂ__‘x_‘.-.r/l:ﬁah'l.nfrc
& >Si_1

s% | X2

= 3

Ctra sb6 gom co ctra trwéc va ctra
sau cung di chuyén theo mot chiéu.

Kich thwéc cla clra s6 la chiéu cla
cung gi&i han tr ctra sau dén cira
trworc.
Kich thwdc cua clra sb co thé thay
doi:
Khi clra trwée di chuyén, cira s6
dwoc mé réng ra.
Khi ctra sau di chuyén, kich thuwéc
cla clra so bi thu hep lai va n6 lam

cho clra sb thay di vi tri, truot /
quay quanh mot tdm cua vong

/

Pai Hoc Can Tho - Khoa CNTT&TT

CuuDuongThanCong.com

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

/CL’ra s truct
(Sliding Windows)

™

L3 sau
__Chigu di chuyén

ﬂ__ﬂx_‘.-.r/l:ﬁah'l.nfrc
>\+1

e

3

Kich thwdc nhd nhat ctia cira s 1a 0
Kich thuwdc toi da cula ctra soO la n-1

k bit d& danh sb thw tw khung

[0- (2k-1)] => Khi d6 clra sO trwot sé
dwoc chia thanh 2k vij tri twong trng
v&i 2 khung.

Poi voi clra sb g&i, cac vi tri nam
trong clra sb trwot biéu hlen sO thw
tw cla cac khung ma bén géi dang
cho bén nhan bao nhan. Phan ben
ngoai ctra so la cac khung coé thé
go tlep Tuy nhién phai dam bao
rang, clra sO g&i khong dwoc vurot
qua kich thuwdce tdi da cua cira sb.

/
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/CL’ra s truct

(Sliding Windows)

\_

— Doi voi bén nhan, cac vi tri nam
 Chigu di chuydn trong ctra s6 bieu hién so thir tw
T Cita i cac khuAng ma no6 dang san sang
o / ch® nhan.
Kich thwdc toi da clia cira sb biéu
¢ a thi dung Iuo’ng b6 nh¢ dém cua
T ' bé&n nhan co thé Iwu tam thoi cac
G )/ e goi tin nhan dwoc trwde khi xir ly
PR chung.

Gia st bén nhan c6 mét vung bé

nhé dém co6 kha nang lwu trir 4

khung nhan dwoc. Khi do, kich

thwdc tdi da clia clra s6 sé la 4 /
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4 A

Hoat ddng clra so truct

Sender

-]
o
-
=
—\_\J

¥ '|- 0
(5] 1 & ?(7 1
) "E E_\Kl, -E
4 3 4 3

(b {e) (d} /
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/VI' du giao thirc clra so trugt vdi kich \
thudc la 1

\_

Cha y:

A sends (0, 1, A0) \
A gets (0, 0, BO)* —

A sends (1, 0, A'I)“**——-__,. B gets (1, 0, A1)*
ot (11 By B sends (1, 1, B1)
Asends (0,1, A= gets (0, 1, A2)*
gt (0,0, 8oy o B sends (0, 0, B2)

A sends (1, 0, AS)\ B gets (1, 0, A3)
B sends (,1,,1, B3)

B gets (0, 1, AD)*
B sends (0, 0, BO)

* A send (seq, ack, packet number)

- D4u (*) khung da nhan tét

(a)

Y
Time

A sends (0, 1, AO) B sends (0, 1, BO)
B gets (0, 1, A0)*
B sends (0, 0, BO)

A gets (0, 1, BO)*

A sends (0, 0, AO)
B gets (0, 0, AO)
B sends (1, 0, B1)

A gets (0, 0, BO)

A sends (1, 0, A1)
B gets (1, 0, A1)*
B sends (1, 1, B1)

Agets (1, 0, B1)*

freends (1l A} B gets (1, 1, A1)
B sends (’O,,1, B2)

(b)

(a): Viéc g&i nhan dién ra binh thuwong theo dung tuan tw
(b): Viéc g&i nhan dién ra theo mét trinh tw bat ky

/
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/

Giao thuc Go-Back-N

Khi mot khung bi 16i. Bén nhan bo qua
khung. Vi khéng mdt bao nhan nao goi
vé cho bén nhan nén su kién qué thoi
gian xay ra, bén go&i phai goi lai khung bi
16i va toan bd cac khung phia sau no.

/
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e

Giao thi'c Go-Back-N

Tlmanut inte I'l.|'E.|

o) 1] {2] 3] [a] |5 5]

SRR
Ii’l\[ifli\f 0 [2] | Ah‘/\‘ 3 7 |

Ern:ur FF-EmEIﬂ- -|:||5-|::ar|:I|=_tc| by data link lEl','er

(a)
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e

Giao thuc Selective Repeat

™

\_

m&%&l
AR

&\

12

wy

-E‘.'-'-'f

13

¢

g

r
;i'/..|

14 156

& - .l"

i 4 L
"‘-lll.r l'rR
"'\-l-lr E_}_,r

ANAN

1|:I'§ 11 12 113

14

Frames I:ll.[l‘fErEl-l:I byr data ink layar

Error

(b}

/
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™

Xac dinh kich thuGc cira so trugt

Xét cira sb trwot str dung 3 bits dé danh chi
s6 khung => Kich thwéc clrasb 1a 7

Sender

Q %
; 5{ >g 2 \ Receiver

D& gdi va cho bao nhan ’\I X 1

cac khung 0,1,2,3,4,5,6 - 5{ X 2

Dang sén sang cho nhén
cac khung 0,1,2,3,4, 5,6/
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7

™

Xac dinh kich thuGc cira so trugt

Xét cira sb trwot str dung 3 bits dé danh chi
s6 khung => Kich thwéc clrasb 1a 7

Sender

NN

5 5{ f\fg 2 Recelver

P& géi va cho bao nhén \ ’\I 5‘& 1

cac khung 0,1,2,3,4,5,6 - 5{ X 2

Nhan cac 0, 1,2,3,4, 5,6,
Kiém tra 16i /

Pai Hoc Can Tho - Khoa CNTT&TT
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4 A

Xac dinh kich thuGc cira so trugt

Xét cira sb trwot str dung 3 bits dé danh chi
s6 khung => Kich thwéc clrasb 1a 7

Sender

T-'
>& 1
Receiver

5 ‘>< \Af 2
T
o 3 L
~ 55 . , i \ = ,-'5'}"" ><l". i
Da goi va cho bao nhan |

cac khung 0,1,2,3,4,5,6 5 ‘>< )\f 2

i

Khung 0,1,2,3,4,5,6 khbng c6 Iéi,
Goi bao nhan cho cac khung 0,1,2,3,4,5,6
San sang cho nhéan cac khung 7,0,1,2,3,4,5

Pai Hoc Can Tho - Khoa CNTT&TT
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~

Xac dinh kich thuGc cira so trugt

Xét cira sb trwot str dung 3 bits dé danh chi
s6 khung => Kich thwéc clrasb 1a 7

Sender
T"

><\ Puong truyén bj 16i
' Khung béo nhan khéng dén noi

; 5{ \r,\f 2 Receiver
4 3 j..
a >‘i 1

D& gdi va cho bao nhan (
cac khung 0,1,2,3,4,5,6 . ~>< )\; p

Khung 0,1,2,3,4.5.6 khong c6 16

Goi bao nhan cho cac khung 0,1,2,3,4,5,6
San sang cho nhéan cac khung 7,0,1,2,3,4,5

Pai Hoc Can Tho - Khoa CNTT&TT
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4 N

Xac dinh kich thuGc cira so trugt

Xét ctra sO trwgt sir dung 3 bits dé danh chi
sO khung => Kich thwéc cra so la 7

Sender

7 a
7N
B o ]
5% % E\ Receiver
s 3 !

i
Qué thoi han 6 /0N
Gai lai khung 0 K i
Ché béo nhén s S~ :

cac khung 0,1,2,3,4,5,6 i3

Pang san sang ch® nhén
\ cac khung 7,0,1,2,3, 4,5/

Pai Hoc Can Tho - Khoa CNTT&TT
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7

Xac dinh kich

™

thudce clra sb truct

Xét cira sb trwot str dung 3 bits dé danh chi
s6 khung => Kich thwéc clrasb 1a 7

Sender

NN

5‘>< X‘ﬂ

Qua thoi han

Gai lai khung 0

Cho bao nhan

cac khung 0,1,2,3,4,5,6

Receiver

5 K )/ 2
Khung 0 dén noi, diéu gi
xay ra tai bén nhan? /

Pai Hoc Can Tho - Khoa CNTT&TT
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™

Xac dinh kich thuGc cira so trugt

Xét ctra sO trwgt sir dung 3 bits dé danh chi
sO khung => Kich thwéc cra so la 7

Sender
7 4

6 f 5‘& 1 Receiver
e v a
5 "},{ _ ‘><"{ o \ X
— - ] J_' ::
5

T
; 1
P

4 3

Qua thoi han

Gdi lai khung O Khung 0 dén noi, 4 3

Chor bdo nhén Néu giao thiee xtr ly 16i Go-Back-N
cac khung 0,1,2,3,4,5,6 Sé bédo 16i vi khung dang cho’ dé nhan

theo thir tw 1a khung sé6 7, réi méi dén 0

Pai Hoc Can Tho - Khoa CNTT&TT
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4 A

Xac dinh kich thuGc cira so trugt

Xét ctra sO trwgt sir dung 3 bits dé danh chi
sO khung => Kich thwéc cra so la 7

Sender
7 4

g5 / 5‘& 1 Receiver
1 v a
5 "},{ _ ‘><"{ o \ X
— & J_' ::
5

T
; 1
P

4 a
Qua thoi han
Gdi lai khung O Khung 0 dén noi, 4 3
Chor bao nhén Néu giao thiec xtr ly 16i Selective-Repeat
cac khung 0,1,2,3,4,5,6 Khung 0 1a khung dang cho dé nhén,
=> chuyén Ién tang mang, nhan khung 0
hai lan!!

Pai Hoc Can Tho - Khoa CNTT&TT
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/

Xac dinh kich thuGc cira so trugt

Trong Go-Back-N:
Kich thwdc clra sb trwot toi da 2k-1

Trong Selective- Repeat

Phai dam bao rang ctra s6 nhan mai khéng dé chéng Ién
ctra sb trwde do.

Kich thwoc tdi da cla cla s6 nhan bang mét nira khoang
danh so thr tw cla khung: 2k

Vi du:
* Néu dung 3 bit dé danh sb thir tw khung tor 0 dén 7 thi kich
thwée tbi da clra s6 nhan 1a (7-0+1)/2 =4

* Néu dung 4 bit dé danh sb thir tw khung tu 0 dén 15 thi kich
thwée tbi da clra s6 nhan 1a (15-0+1)/2 =8.

\_

Pai Hoc Can Tho - Khoa CNTT&TT
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~

Xac dinh kich thuGc cira so trugt

Xet clra so truot sw dung 3 bits dé danh chi
sd khung, co’ ché xt ly 16 la Selective-
Repeat => Kich thwéc clra so 1a 4

Sender
7
+ B Receiver
5 "><hq_ -.#\Xl.l' ) \ T':-_ _-":]
4 3 & ,;:{ xx, 1

P& géi va che bdo nhan : p,g' :
cac khung 0,1,2,3, s 3

DPang s&n sang ché nhén
cac khung 0,1,2,3 /

Pai Hoc Can Tho - Khoa CNTT&TT
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7

Xac dinh kich thuGc cira so trugt

™

Xét ctra sO trwgt sir dung 3 bits dé danh chi
sO khung => Kich thwéc ctra so 1a 4

Sender
7 n d
& ,?( X 1
. \& )/ : Receiver
d 3 ?,__ a
o s X | K
D& goi va cho bao nhéan \ T -
céc khung 0,1,2,3 s\ | 2
4 3

Nh:;“m cac 0,1,2,3
Kiém tra 16i

Pai Hoc Can Tho - Khoa CNTT&TT

com/tailieudientucntt
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7

Xac dinh kich thuGc cira so trugt

~

Xét cira sb trwot str dung 3 bits dé danh chi
s6 khung => Kich thwéc clra sb 1a 4

Sender
7
Hx\ |
| X 2 Receiver
; 3 \ ? u
Da g6i va cho béo nhan E_x 7\
cac khung 0,1,2,3 % )

Khung 0,1,2,3 khong co /OI
Goi bao nhan cho cac khung 0,1,2,3
Sé&n sang cho nhén céc khung 4,5,6,7

/
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s

Xac dinh kich thuGc cira so trugt

~

Xét ctra sO trwgt sir dung 3 bits dé danh chi
sO khung => Kich thwéc ctra so 1a 4

Sender
7 { b |
. ;{-f"wx\ 1 Duwong truyén bj 10i

£ Khung bdo nhéan khéng dén noi

5 ""><.’»5 __XI 2 '\)(\ Receiver
4 3 Fi a
Da g6i va cho béo nhan T S
cac khung 0,1,2,3 : E‘L PE
Khung 0,1,2,3 khéng c6 16i,

Goi bao nhan cho cac khung 0,1,2,3
Sé&n sang cho nhén céc khung 4,5,6,7

/

Pai Hoc Can Tho - Khoa CNTT&TT
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4 A

Xac dinh kich thuGc cira so trugt

Xét ctra sO trwgt sir dung 3 bits dé danh chi
sO khung => Kich thwéc ctra so 1a 4

Sender
7 n 4
& ,?( X 1
: \& )/ ) \ Receiver
4 3 7 a
Qua thoi han 6 ,f;{ 3;\ L
Géi lai khung 0 L T
Che bao nhan S| X2

& 3

cac khung 0,1,2,3

Pang san sang ch® nhén
\ cac khung 4,5,6,7 /

Pai Hoc Can Tho - Khoa CNTT&TT
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~

Xac dinh kich thuGc cira so trugt

Xét ctra sO trwgt sir dung 3 bits dé danh chi
sO khung => Kich thwéc ctra so 1a 4

Sender
7,0
Fall
T i
5% | 2 Receiver
o 3 Fi a
Qua, th(‘)’l han \ ] I,.;x: ><‘~.I i
Gdi lai khung 0 < /,
Cho bao nhan B{R --X

cac khung 0,1,2,3

; 4 3
Khung 0 dén noi, La khung da nhén

=> khéng dwa Ién ting mang /

Pai Hoc Can Tho - Khoa CNTT&TT
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/

Kich thudc vung dém dir lieu (buffer)

SO lwong buffer chi can bang kich thuwéce
tdi da cla clra s6 nhan, khéng can thiét
phai bang sb lwong khung.

Vi du: Néu dung 3 bit dé danh so thi tw
khung ttr 0 dén 7 thi kich thwoce toi da
clra sO nhan 1a (7-0+1)/2 =4 va sb lvong
buffer can thiét ciing l1a 4.

/
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/

Thai diém gdi bdo nhan

Piggy-back: Goi bao nhan vao khung di¥

liéu cua bén nhan

Bé&n nhan khéng con di liéu dé g&i di?
M®éi 1an khung dén kh&i dong mét timer

Time — out ma bén nhan khéng cé dir liéu dé
goi => G&i mét khung bao nhan riéng

/
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(High Level Data Link Control)
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7

Cac loai tram
(HDLC Station Types)

™

\_

Primary station

Piéu khién dwdng ndi két

Khung goi di la cac l1énh

Duy tri nhiéu ndi két luan ly dén cac secondary station
Secondary station

Chiu s diéu khién cla primary station

Cac khung g&i di la cac tra O
Combined station

C6 dac tinh cua ca Primary station va Secondary
station

Cé thé g&i lénh va tra 1o

/

Pai Hoc Can Tho - Khoa CNTT&TT
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/Céc cau hinh duong noi két
(HDLC Link Configurations)

Khéng can bang (Unbalanced)

Mot Primary station va mét hodc nhiéu
secondary stations

Ho tro full duplex va half duplex
Can bang (Balanced)

Gom hai combined stations
Ho tro full duplex va half duplex

Pai Hoc Can Tho - Khoa CNTT&TT
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Cac ché do truyen tai
(HDLC Transfer Modes )

Normal Response Mode (NRM)
Asynchronous Balanced Mode (ABM)
Asynchronous Response Mode (ARM)

/
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Cac ché do truyen tai
(HDLC Transfer Modes )

Normal Response Mode (NRM)
Cau hinh khéng can bang
Primary kh&i dong cudc truyén tai toi
secondary
Secondary chi c6 thé truyén di¢ liéu dwdi
dang cac tra 1o cho cac yéu cau cua primary
Pwoc s dung trén cac loai cap nhiéu soi
May tinh dong vai tro primary
Terminals dong vai tro secondary

\_ /
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/Céc ché do truyeén tai
(HDLC Transfer Modes )

Asynchronous Balanced Mode (ABM)
Céu hinh can bang
Céc tram déu co thé khdi dong mot cude
truyén tai ma khéng can co phép
Puoc s dung réng rai

Pai Hoc Can Tho - Khoa CNTT&TT
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HDLC Transfer Modes (3)

Asynchronous Response Mode (ARM)
Céau hinh khéng can bang
Secondary co t‘hé kh&i ddng mét cudce truyén
tai ma khéng can xin phép t primary
Primary ddm bao vé dwéng truyén
It dwoec dung

\_ /
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Cau truc khung

Truyén tai dong bd (Synchronous
transmission)

Tat ca cac cudc truyén tai déu st dung
kKhung

Mgf)t dang khung cho tat ca cac loai dir liéu va
diéu khién

Bits 8 8 8 >0 16 8

01111110 | Address | Control | Data Checksum 01111110

\_ /
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4 h

Cau truc khung

Flag (8 bit): 01111110 , St dung ky thuat bit dén
Address (8 bit): Vung ghi dia chi dé xac dinh may phu
dwoc phép truyén hay nhan khung.

Control (8bit): Pwoc dung dé xac dinh loai khung:

Thoéng tin (Information),

Piéu khién (Supervisory )

Khéng danh s6 (Unnumbered).
Information(128-1024 bytes): VVing chira di liéu can
truyén.

FCS (Frame Check Sequence- 8 bit)

CRC-CCITT = X16 + X12 + X5 +1

\_ /
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7

Control Field

Khéac nhau tuy thudc vao kiéu khung
Information :
® Khung chira di¥ liéu dwoc truyén di
® Dong thoi chra thong tin bao nhan (piggy-back)
Supervisgry: Khung bao nhan khi khéng con
dir liéu de g&i nguoec lai
Unnumbered: Dung dé diéu khién nodi két

/
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1 2 3 4 5 6 7

[: Information 0 | N(S) | l".."F'l NiR)

5: Supervisory

1 | i | e |FJ'F| NIR)

U: Unnumbered

] | || M |wF| M

{¢) 8-bil control Meld format

1 2 3 4 5 & T 8§ 9 10

N5} = Send sequence number
MR} = Receive sequence number
5 = Supervisory function bits

M = Unnumbered function bits
FF = Poll/final bit

Information 0 |

Supervisory

11 12 13 14 15 16
N(S) |P".I’F| N(R]
Illll 5 |I]|1I'|1]|'II'|P.FF| N(R]

\ (d) 16-bit control field format

\

Pai Hoc Can Tho - Khoa CNTT&TT
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4 h

Poll/Final Bit

Puwoc sty dung tuy thudc vao nglr canh
Néu la khung l&énh

Cé y nghia la Poll

Gia tri 1 dé yéu cau bén kia tra 1
Néu la khung tra 1o

Co y nghia la Final

Gia tri 1 dé biéu thi rang né két thac viéc goi

\_ /
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Supervisory function bits

™

SS=00 RR (Receive Ready), 1a khung bao nhan, thong béo san sang

nhan dit liéu, d3 nhan t6t dén khung Next-1, va dang doi

tir chiéu nguoc lai dé vira lam bao nhén (piggyback)

nhéan khung Next. Pugc dung dén khi khong con dir liéu goi

SS=01 REJ (Reject): day 1a mot khung bao khong nhan (negative

acknowledge), yéu cau goi lai cac khung, tir khung Next.

SS=10 RNR (Receive Not Ready): thong bao khong san sang nhan tin,
da nhan dén dén khung thir Next-1, chua sin sang nhan
khung Next

SS=11 SREJ (Selective Reject): yéu cau goi lai mot khung c6 so thire tu

la Next

=/

Pai Hoc Can Tho - Khoa CNTT&TT
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™

Unumbered Function Bits

1111P100 | Lénh nay dung dé thiét lap ché do truyén taii SABM (Set
Asynchronous Balanced Mode).

1100P001 | Lénh nay dung dé thiét lap ché do truyén taii SNRM (Set
Normal Response Mode).

1111P000 | Lénh nay dung dé thiét lap ché do truyén taii SARM (Set
Asynchronous Response Mode).

1100P010 | Lénh nay dé yéu cau x6a ndi két DISC (Disconnect).

1100F110 | UA (Unumbered Acknowledgment). Puoc dung boéi cac
tram phu dé bao vdi1 tram chinh rang n6 da nhan va chap
nhan cac 1énh loa1 U ¢ trén.

1100F001 | CMDR/FRMR (Command Reject/Frame Reject). Puoc
dung bo1 tram phu dé bao rang né khong chap nhan mot
1énh ma n6 da nhan chinh xac.

Pai Hoc Can Tho - Khoa CNTT&TT
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MOt so kich ban

A B
B B LN
Time-
ol

__4__%
"""

“&E\_’
r_’_’l":]""!}/

(a) Link setup and disconnect

A MNIS) N(R)

/ B
0
‘_,_,1-,“.1-1-'"
I"' ItI
RS
32

2.4

7
*__’_1-,-;,.,-"‘

%ﬂ

{b) Two-way data exchange

r,u-&/

() Busy condition

Pai Hoc Can Tho - Khoa CNTT&TT
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MOt so kich ban

%
_\&i\_‘
Uy

h\‘l‘d&\‘
\L@\*
\\{;\ﬁi‘*

(d) Reject recovery

+

Time-
out

(e} Timeout recovery

/
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/Giao thirc Di€ém ndi diém
(PPP- Point-to-Point Protocol)

User's home Internet provider's office

————————————————————————————————————

Client process
using TCP/IP

______________

=
| TCP/IP connection \

I %
! using PPP Hi

|

i | i

| | |

___________________________________ ] P T SR g ——ae. -S—
ROUter/?_\

Routing
process

Cho phép truyén tai théng tin gitra cac router trén mang hay
dé cho phép néi cac may tinh ngwoi dung vao mang cua nha
cung cap dich vu Internet (ISP)

Giao thirc diéu khién dwdng truyén LCP ( Link Control
Protocol).

Giao thirc thwong lwong vé céc tuy chon tang mang NCP

\ (Network Control Protocol)

Pai Hoc Can Tho - Khoa CNTT&TT
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LAN & MAC

Trinh bay: Ng6 Ba Hung
Khoa CNTT&TT
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Muc dich

Chwong nay nham gi¢i thiéu nhirng ndi dung co’ ban sau:
Céac phwong chia sé dwdng truyén chung gitra
cac may tinh trong mot mang cuc b6 nhuw:

® Cac phwong phap chia kénh

® Cac phwong phap truy cap dwong truyén ngau nhién

® Cac phuwong phap phan lwot truy cap dwdng truyén.
Gigi thiéu chi tiét vé nguyén tac hoat ddng clia
cac chuan mang cuc bo thuéc mang Ethernet

Pai Hoc Can Tho - Khoa CNTT&TT 2
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Yéu cau

™

Sau khi hoc xong chwong nay, ngwdi hoc phai cé dwoc nhirng
kha nang sau:

Trinh bay dwoc sw khac biét co ban vé cach thirc chia
sé dwdng truyén chung gilra cac may tinh trong cac
phuwong phap chia kénh, truy cap dwong truyén ngau
nhién va phan lwot truy c,ép dwong truyén. ‘

Trinh bay dwoc nguyén tac chia sé dwdng truyén chung

gilra cac may tinh theo cac phwong phap FDMA, TDMA,

CDMA, ALOHA, CSMA, CAMA/CD, Token Passing, ...

Trinh bay dwoc nhivng dac diém va nguyén tac hoat
ddng cla cac chuan thudc ho mang Ethernet

/
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Phan loai mang may tinh
Theo khoang cach dia ly

Duwong kinh mang | Vi tri cua cac may tinh Loai mang
I m Trong mdt mét vudng Mang khu vuc cd nhan
10 m Trong 1 phong Mang cuc b0, goi tat 1a mang LAN
100 m Trong 1 toa nha (Local Area Network)
1 km Trong mot khu vuc
10 km Trong mot thanh phé Mang do thi, goi tat 1a mang MAN

(Metropolitan Area Network)

100 km Trong mot quéc gia Mang dién rong, goi tat 1a mang
1000 km Trong mot chau luc WAN (Wide Area Network)

\ 10000 km C4a hanh tinh /

Pai Hoc Can Tho - Khoa CNTT&TT )
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Cac dac tinh quan trong vé mat ky thuat

Tat ca cac host trong mang LAN cung
chia sé dwdng truyén chung.

Hoat dong dwa trén kiéu quang ba
(broadcast).

Khéng yéu cau phai co hé thong trung
chuyén (routing/switching) trong mét
LAN don.

\_ /
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Cac thong so dinh dinh nghia mang LAN

™

Hinh trang (topology): Chi ra kiéu cach ma céac host trong
mang dwoc dau noi v&i nhau.

Puwdng truyen chia sé (xoan doi, déng truc, cap quang):
Chira cac kleu duo’ng truyen mang (network cables)
dwoc dung dé dau ndi cac host trong LAN lai véi nhau.

Ky thuat truy cap dwong truyen (Medium Access Control -
MAC): Chi ra cach thirc ma cac host trong mang LAN s
dung dé truy cap va chia sé dwdng truyén mang.

MAC sé quan tri viéc truy cap dén dwong truyen trong
LAN va cung cap co s& cho viéc dinh danh cac tinh chat
cda mang LAN theo chuan IEEE.

/
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LAN Topologies

.( | “\.

il N\

Backbone /

\ RING
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Kénh truyén da truy cap
(Multiple Access Links)

C6 3 loai dwdng truyén:
Point — to — point (single wire, e.g. PPP, SLIP)

Broadcast (shared wire or medium; e.g, Ethernet,

Wavelan, etc)
Blah blah, blah

<7 . = ,“f’\ JW’ \&
%_I ﬁ /7772777277777
= Fed =

shared wire shared wireless satellite cocktail party
(e.g. Ethernet) (e.g. Wavelan)

\ Switched (switched Ethernet, ATM )

[eYele]

Pai Hoc Can Tho - Khoa CNTT&TT 10
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Giao thdc diéu khién truy cadp dudng truyén

(Media Access Control Protocols)

™

Van dé da truy cap trong mang LAN:

M6t kénh giao tiép dwoc chia sé

Hai hay nhiéu nut cung truyén tin dong thoi sé
dan dén giao thoa tin hiéu => tao ra trang thai

6]

2 Chicho phép mét tram truyén tin thanh céng tai

mot thoi diém

2 Can co giao thirc chia sé duc‘mg truyén chung

gilra cac nut trong mang, goi la giao thirc diéu

khién truy cap dwong truyén (MAC Protocol)

/

Pai Hoc Can Tho - Khoa CNTT&TT
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MAC Protocol trong mo hinh OSI

™

OS| Reference

Model

Application

Presentation

Session

Transport

Network

Data Link

Physical

|[EEE 802
Reference
Model

- i

Upper
Layer
Protocols

&7
—( —( —( —
Logical Link Control

B I\Iedi;m xcce-ss 7]
Control

LLC Service
Access Point

| (s)

Scope

Physical

of
IEEE 802

Standards

.

Tang lién ket d liéu dwoc
chia thanh hai tang con:

Tang diéu khién kénh truyén
luan ly (Logical Link Control

Layer )

Tang dieu khién truy cap duong
truyén (Medium Access Control

Layer)

/

CuuDuongThanCong.com
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LLC layer

Giao tiép véi tang mang

Piéu khién 16i va diéu khién ludng

Dwa trén giao thirc HDLC

Cung cap céc loai dich vu:
Unacknowledged connectionless service

Connection mode service
Acknowledged connectionless service

\_ /
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™

MAC layer

\_

Tap hop dir lieu thénb khyng cung voi trerong
dia chi nhan/g&i, chudi kiem tra khung

Phan tach di lieu khung nhéq dwoc \fé?i
trwdng dia chi va thwc hién kieém tra 16

Piéu khién viéc truy cap dwdng truyén

Viéc dieu khién nay khong co trong tang lién két dir liéu
truyén thong

Cung mot tang LLC c6 thé cd nhiéu tuy chon
cho tang MAC /

Pai Hoc Can Tho - Khoa CNTT&TT 14
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Cac giao thi'c mang LAN trong ngit
canh chung

Application data

Application Layer

|
|
TCP !
header : TCP Layer
| | |
| | |
P ! !
header : : IP Layer
[ [
: : [ [
[LC ! : :
header : : : LLC Layer
| I I I
| | [ [
[ ! !
MAC I MAC
header : : I trailer MAC Layer
| ' !
| | |
I ! : I I
- TCP segment >
- IP datagram -
= LLC protocol data unit -
- MAC frame
Pai Hoc Can Tho - Khoa CNTT&TT 15
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Giao thdc diéu khién truy cdp dudng
truyén

~

\_

Phwong phap chia kénh (Channel Partitioning)

Phan chia kénh truyén thanh nhiéu phan nhd (time slots,
frequency, code)

Céap phat nhirng phan nhd nay cho cac nat st dung mét
cach loai trir nhau

Phwong phap truy cap ngau nhién (Random Access)
Cho phép dung doé
Phuc héi lai tr dung do

Phuwong phap phan lwot (Taking turns)

Hop tac chat ché trong viéc truy cap kénh truyén dwoc chia
sé dé tranh dung do

/
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Phucng phap chia kénh

™

\_

Puwdng truyén sé dwoc chia thanh nhieu

kénh truyén

M6i kénh truyén sé& dwoc cap phat riéng

cho moét tram.

Co ba phuwong phap chia kénh chinh:
FDMA (Frequency Division Multiple Access )

TDMA (Time Division Multiple Access )
CDMA (Code Division Multiple Access )

/
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Phucng phap chia tan so FDMA

Pho cua kénh truyén dwoc chia thanh
nhiéu bang tan (frequency bands) khac
nhau.

Méi tram dwoc gan cho mot bang tan cd
dinh.
Nhirng tram nao dwoc Cap bang tan ma

Khong co dir lieu de truyén thi & trong
trang thai nhan roi (idle).

\_ /

Pai Hoc Can Tho - Khoa CNTT&TT 18
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Phucng phap chia tan so FDMA

Vi du:
Mot mang LAN c6 sau tram,
Céactram 1, 3,4 c6 di¥ liéu can truyén,
Cac tram 2, 5, 6 nhan rdi.

Thei gian

Pai Hoc Can Tho - Khoa CNTT&TT
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Phucng phap chia tan so FDMA

™

Uu diém:
Khéng c6 sw dung dé xay ra.

Hiéu qua trong hé thdng cé sb lwong nguwdi ding nho

va 6n dinh, mdi ngwoi dung can giao tiép

Nhuwoc diém:

Lang phi néu it ngwdi st dung hon s6 phan da chia
Nguwdi dung bi tir chdi néu so lwgng vwot qué so phan

da chia

Khéng tan dung dwoc kénh truyén mot cach toi da

/

Pai Hoc Can Tho - Khoa CNTT&TT
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Phuang phap chia théi gian (TDMA)

™

Cac tram sé xoay vong (round) dé truy cap

dwong truyén.
Qui tac xoay vong:

Mot vong thoi gian sé dwogc chia déu thanh cac khe

(slot) thoi gian bang nhau

M0| tram sé dwoc cap mét khe thoi gian — di dé no cé

thé truyén hét mot gai tin.

thng tram nao t&i lwot dwoc cap cho khe thoi gian
cua minh ma khong c6 dir liéu dé truyen thi van chiém
lay khe thoi gian do, va khoang thoi gian bj chiém nay

dwoc goi la thoi gian nhan réi (idle time).

/

Pai Hoc Can Tho - Khoa CNTT&TT
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Phuang phap chia théi gian (TDMA)

~

\_

Vi du:
Céc tram 1, 3, 4 co di¥ liéu can truyén.
Cac tram 2, 5, 6 nhan rdi.

Néu nguoi dung khéng s dung khe thdi gian
dwoc cap dé truyén dir lieu thi thoi gian sé bi

lang phi

e {TRTIE -

R o N . il ey e

/

Pai Hoc Can Tho - Khoa CNTT&TT
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4 h

Phan chia ma (CDMA)

CDMA cho phép moi fram co quyén phat div
liéu 1&n toan bd phd tan cta dwong truyén
I&n tai moi thdi diém.

Cac cugc truy cap duwong truyén xay ra dong
thdi sé dwoc tach biét v&i nhau béiky thuat
ma hoa. ‘ ‘ ‘

CDMA chi ra rang nhiéu tin hiéu déng thoi sé
dwoc cong lai mot cach tuyén tinh!

Ky thuat CDMA thwdng duoc str dung trong
cac kénh truyén quang ba khdng day (mang

k dién thoai di dong, vé tinh ...). /

Pai Hoc Can Tho - Khoa CNTT&TT 23



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

4 h

Phan chia ma (CDMA)

Thoi gian gé&i mét bit (bit time) lai dwoc chia
thanh m khoang nho hon, goi la chip. Théng
thwong, co 64 hay 128 chip trén mot bit
Nhiéu ngwdi dung déu chia sé chung mot
bang tan,
Mb&i ngudi diing dwoc cap cho mot ma duy
nhat dai m bit goi la Day chip (chip
sequence).
Day chip nay sé dwoc dung dé ma hoéa va
giai ma di liéu cua rieng ngudi dung nay
k trong mo6t kénh truyén chung da ngwoi dung.

Pai Hoc Can Tho - Khoa CNTT&TT 24
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Phan chia ma (CDMA)

Vi du:
Cho day chip: (11110011).
* Pé gdi bit 1, ngwdi dung sé g&i di day chip cla
minh: 11110011
* Pé gdi di bit 0, ngwdi dung sé g&i di phan bu cla
day chip cua minh: 00001100

\_ /
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4 D
Phan chia ma (CDMA)

St dung ky hiéu luvdng cuwec :
bit 0 dworc ky hiéu la -1,
bit 1 dwoc ky hiéu la +1.
Tich trong (inner product) cua haima Sva T,

Ky hiéu la SeT, dwoc tinh bang trung binh tong
cUa tich cac bit n0| tai twong rng cua hai ma

nay SOTz—ZSiTZ.
m “—=

Vidu: S=+1+1+1-1-1+1+1-1
T'=+1+1+14+1-1-1+1-1

K S.T:+1+1+1+(—1)8+1+(—1)+1+1:% /
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7

Phan chia ma (CDMA)

™

Hai ma S va T c6 cung chiéu dai m bits duwoc
goi la trwc giao khi: SeT = 0.
Vidu: s—q1+1-1-1-1-1-1+1
T = -S4 190908 Than 1 gepg-
o7 — (—1)+(—1)+(—1);1+1+1+(—1)+1 0

Néu cac nguwoi dung trong hé thong cO cac ma
tric_giao v&i nhau thi ho cé thé cung ton tai va
truyen dir liéu mot cach doéng thdi voi kha

nang bi giao thoa di liéu 1a it nhat

/
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Phan chia ma (CDMA)

Ma hda va giai ma tin hiéu:
Goi Di: 1a bit di¥ liéu ma ngwdi dung i mudn ma hoa dé
truyén trén mang.
Ci la chudi chip (ma sb) clia ngudi dung i
Tin hiéu dwoc méa cua nguwoi dung i:
® Zi =DixCi
Tin hidu té’ng hop duwoc géi trén dudng truyén:

Z=> 7,
i=1

®° nlatbéng sb6 ngwdi dung g&i tin hiéu Ién dwéng truyén tai clng

thdi diém
Giai ma:
® D{ liéu ma ngwdi dung i lay vé tir tin hiéu tdng hop chung:
D, =ZeC,
\ * Néu Di > “nguwéng’, coi nd la 1, ngwoec lai coi nd 1a -1

/
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Phan chia ma (CDMA)

sender channel output Z, _

=d.-c

: : - im i mg :
data | —— 2 ()= [ ...
bits : / [4]4] [ I REEE
:111 |1_ 111141 11 slot 1 slot O
codei j A[4] EEEE channel  channel

output output
slot 1 ‘e—slot O—»

.?
-------------------------------------------------------------------------------------------------------------------------------
0

1] 1|1|1-1|11 [1]

' .-1|-1|-1 1 4 [ —> — : do = 1

¢ slotl slot O
: received | received
:input  § input

oave T 1 1 2 N 1 1 Y
EREEE EREEE

receiver
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e

Phan chia ma (CDMA)

\_

senders:

data 4 =1 Z.ll =d

bits [_al="1 pall )
code L] [ 1 I Charmel’zi,m

ﬂ -1[-1|-1: j -1-1-1: H ololo HH
datal _di=1 21 i 2 i

bits ><>/
Code1_1|1|1_111-1|1|1 1]1 .

.....
...........................................................................................................................

o || M
I -Otef™=
dl=-

slot 1 slot O :

received i received

i t input :

ey g receiver 1

code T[] FRL [

ﬂ 1ff4 j DEE

Pai Hoc Can Tho - Khoa CNTT&TT
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Phan chia ma (CDMA)

~

Hé thdng c6 4 ngwdi dung A, B, C, D. Cac

ma sO twong &ng clia ho nhw sau:
A:O0DO0T101 1
E: 00101110
Co01011100
;01000010

Néu ky hiéu theo kiéu lwéng cuc thi:

=1 =1+1+1-1+1 +1)
=1 +1T =1 +1+1 +1 1)
1 =1+1+1+1-1-1)
1 -1-1-1-1+1-1)

Dé y cac ma sd A, B, C, D la tryc giao!
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4 A

Phan chia ma (CDMA)

Chi co nguwoidung C géibit1: 1y __1- ¢ 7= 411+ +1 +1 -1 1)
B g&i bit 1, C g&i bit 1 2l -11- B+C £=(-2 00 0+2+2 0-2)
A g&i bit 1, B g&i bit 0 3 10-- A+B 7={00-2+2 0-2 0+2)
A, C déu g&ibit1,Bgdibit0 4 101- A+B+C 7=(=1+1-3+43+1 1-1+1)
A, B, C, D déu gdi bit 1 51111 A+B+C+D  7Z=(-4 0-2 0+2 0+2-2)
A, B,Dgdibit1,Cgdibit0 8 1101 A+B+C+D Z=(-2-2 0-2 0-2+4 0]

ta tinh dwoc di¥ liéu nguyén thay cua ngwdi dung ¢ tram C, sau khi da rut
trich ra tr ma tdng hop nhw sau :

1 ZeC={1+1+1+1+1 +1 +1 +1)/8 = 1

2 LG =240 40 +0 +2 +2+0+2VE = 1

A L e L= (0D 42 42 40 _2+0 22 =10

4] ZwT=(1+1+3 43 +1-1+1 18 =1

Bl Lelo =104 4042 +0+2 +0 2 +29/8 =1
\ B £w = (22 +0 -2 +0 -2 -4 +)i8 = -1 /
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™

/Phgdng phap truy cap dudng truyén
ngau nhién (Random Access)

Néu mét tram can g&i mot khung,
N6 sé& g&i khung do trén toan bd day théng clia kénh truyén.
Khéng co6 sy phdi hop trinh tw gitra cac tram.
Néu cé hon hai tram phat cung mét luc, “dung do”
(collision) sé xay ra, cac khung bi dung dé sé bi hw hai.
Giao thire truy cap dwdng truyén ngau nhién xac dinh:
Céch dé phat hién dung db.
Céach dé phuc héi sau dung do.
Vi du vé cac giao thirc truy cap ngau nhién:
Slotted ALOHA
Pure ALOHA,
CSMA va CSMA/CD

\_ /
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7

Slotted Aloha

™

Théi gian dwoc chia thanh nhiéu khe (slot) bang
nhau ( bang thoi gian truyen mot khung)

Mot nut co khung can truyén sé truyén khung vao
lic bat dau clia khe ké tiép

Néu dung do: truyen lai khung & cac khe thoi gian

tiép theo v&i xac suat l1a p cho dén khi thanh cong.

node 1 1 1 1 1

node2 | 2 pi | e

o =] =]
| | | | | | | | | |
| | | | | | | | | —* alots
C E C 5 E i E g g

Success (S), Collision (C), Empty (E) slots

/
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Hi€u suat cua giai thuat Slotted Aloha

™

\_

Cau hoi: Ty lé cac khe thoi gian truyén

thanh cong cwc dai la bao nhiéu?
Tra |&i: Gia str ¢d N tram c6 khung can gdi

M(x),i tram trong khe th&i gian cua minh véi xac
suat p
Kha nang truyén thanh cong cia mét tram 13
S:
S=Np (1-p)™-)
Khi p=Y , S(p)dat gia tri cwc dai : (1— ¥,)""

/
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4 h

Pure (unslotted) ALOHA

Pon gian, khéng dong bd hoa
Khi muon truyén khung:

G&i ngay khéng chd dén dau cua khe thdi gian
Ty |é€ dung db tang Ién

Khung géi & thoi diém t, sé dung dd véi cac khung goi
trong khoan [t,-1, t,+1]

bi dung dod bi dung do
o dau khung a cudi khung
— — —

khung cia nut i

\ tsl t, tl /
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™

Pure (unslotted) ALOHA

Goi P la xac suat cua mét s kién nao

do, ta co nhirng phan tich sau:
P(nat i truyén thanh cong) = P(dé nat i truyén)
* P(khdng c6 nut ndo khac truyén trong
khoang [t0-1,t0]) * P(khdng c6 nuat nao khac
truyén trong khoang [t0, t0+1]) = p(-p"*"a-p*
S(p) = P(mét nat bat ky trong N nat truyén
thanh cong) = Np(1-p)" ' (1-p)*"

/
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™

CSMA: Carrier Sense Multiple Access)

Lang nghe kénh truyén:
Néu thay kénh truyén roi thi bat dau truyén khung
Néu thay dwdng truyén ban thi tri hoan lai viéc goii
Khung.

* Non-persistent CSMA: Néu dudng. truyen ban, dgi trong
mot khoang thdi gian ngau nhién roi tiép tuc nghe lai
dwdng truyén. ,

® Persistent CSMA: Neu dwng truyen ban, tiép tuc nghe
dén khi dwérng truyén rdi roi thi truyén goi tin véi xac
suat bang 1.

* P_persistent CSMA: Néu duwong, truyen ban, tlep tuc

nghe dén khi dwong truyén roi roi thi truyen goi tin VO
xac suat bang p

/
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CSMA collisions

™

Dung do van cé thé
xay ra do sy tri hoan
trong lan truyén tin
hiéu: hai ndt khong
nghe thay su truyén
tai cua nhau

Khi dung do:

Toan b khung bi bo di
Luu y:

Vai tro cua khoang cdch va
\su: tri hodn trong lan truyén

sé xdc dinh ty l¢ dung d6

spatial layout of nodes along Ethernet

+—— space —

.‘
e

| |
| Il EEEEENN H_H
- | I.I.I.I.I.l.l.l.l | I.l ||
ol EEEEN
- H
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7

CSMA/CD (Collision Detection)

~

Giong nhw CSMA: Lang nghe truéc khi

truyén.

C6 hai cai tién quan trong la:
Phat hién dung do
Lam lai sau dung 4do0.

/
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4 h

Phat hién dung do

Tram vira truyén vira tiép tuc do xét dwong
truyén.
Ngay sau khi dung do dwgc phat hién thi

tram ngwng truyén, phat thém mot day nhoi
va bat dau lam lai sau dung do.

£, Cac slot
tranh chap

1
Khung I:I |:| I:I Khung Iﬁh Khung |:| Khung

o w 'l.\_'q._,l'
Giai doan Giai doan Giai doan

truyén tranh chap ranh
k Thoi gian —» /
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Thai gian truyén khung

™

bat Tprop la thoi gian lan
truyén tin hiéu gjtra hai dau
mut xa nhau nhat trén
dwdng truyén tai.

Tai thoi diém t, A bat dau
phat di khung di¥ liéu cua
no.

Tai t+Tprop-¢, B phat hién
kénh truyén ranh va phat di
khung di liéu cua no.

Tai t+ Tprop, B phat hién sw
dung doé.

Tai t+2Tprop-¢, A phat hién
sw dung do.

[

;'r::;-f'r:p '{

Thai gian

B

} : > Torop— €

Pai Hoc Can Tho - Khoa CNTT&TT
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Thai gian truyén khung

Tw = 2Tprop

Khoang cach giira A vaB

i)

A bat dau goi khung

B bat dau gai khung

1

]
|
I
;urr:;u |
|
1
|
1

B phat hién ra khung cua nd dyng dd vadi khung cia tram khac

prop— € ]

A phat hién ra khung cha né dung dd vdi khung caa tram khac

uelb 1oy

CuuDuongThanCong.com
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Thai diém hay bo khung khi dung dd

A Khing gian —

=

+—— Thdi gian

thoi gian phat
hién dung db
va hiy truyén

thay vi lang phi thai gian dé truyén
\ hé&t khung bi dung do, hay bo vigc

truyén ngay sau khi dung do xay ra

Pai Hoc Can Tho - Khoa CNTT&TT
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4 h

Lam lai sau khi dung do

Sau khi bi dung do, tram sé chay thuat toan back-off:
tinh toan lai lwong thdi gian né phai cho trwde khi goi lai
Khung.

Lwong thdi gian nay phai la ngau nhién dé cac tram sau khi
quay lai khéng bi dung d6 v&i nhau nira.

Thuat toan back-off hoat dong nhuw sau:
Rut ngau nhién ra mét con s6 nguyén M thod: o< <2*
* J =min(n,10)
® nlaténg sb lan dung d6 ma tram da ganh chiu.
Ky han ma tram phai chd trwde khi thr lai mét 1an truyén
moi ;. M*Tw.
Khi ma n dat dén gia tri 16 thi hay bé viéc truyén khung.

\_ /
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/Gic')’i thiéu phucng phap phan luct truy \
cap duong truyén

Cac giao thirc dang chia kénh:
Kénh truyén dwoc phan chia mot cach hiéu qua va céng
bang khi tai trong dwdng truyén la I&n. ‘
Khéng hiéu qua khi tai trong cua dwdng truyén la nho
Cac giao thirc dang truy cap ngau nhién:
Hoat dong hiéu qua khi tai trong cla dwong truyén thap
Khi tai trong dwd'ng truyén cao thi phai ton nhiéu chi phi cho
viéc xt&r ly dung do.
Cac giao thirc dang “phan lwot”:
Pé y dén viéc tan dung nhirng mat manh cla hai dang néi
trén.
Y twdng chinh la khéng dé cho dung dé xay ra bang cach
cho cac tram truy cap dwong truyén mot cach tuan tw.

\_ /
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/Gic')’i thiéu phucng phap phan luct truy \
cap duong truyén

\_

Tham do (polling):

Chuyén thé bai (token passing):

Tram chu (master) s& mdi cac tram té& (slave) truyén khi
dén lwo't. Tram chu danh phan cho tram t& hodc tram t&
yéu cau va duwoc tram chd dap &ng.

Van dé can quan tam: chi phi cho viéc tham do, do tré do
phai ché dwgc phan lwot truyén, hé thong roi Ioan Khi tram
chi gap sw co.

Thé bai diéu khién sé dwoc chuyén lan lwot tir tram nay
qua tram kia. Tram nao co trong tay theé bai sé dwoc quyen
truyén, truyen xong phai chuyén thé bai qua tram ké tiép.

Van dé can phai quan tam: chi phi quan ly thé bai, do tré khi
phai chd thé bai, kho khan khi thé bai bi mat. /
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/VI' du vé phucng phap phan lugt duong \
truyén
Tham do phan tan (Distributed Polling)

i ol o looololoprzd

Cac khe Truyén
""as_.t chs » % khung

—
Token Ring
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Token Ring

Cach thuc hoat dong:

Ton tai mét thé bai duy nhat trong mang: 1a mét day
bit.

Thé bai sé chay vong quanh vong

M6i nat s& nhan thé bai réi lai chuyén tiép thé bai nay
di.

Khi mdt tram cd khung can truyén va dung ltc no thay
co thé bai tdi, no6 lien lay thé bai nay ra khoi vong va
sé truyén khung dir liéu cua minh di.

Khi khung di¥ liéu di mét vong va quay lai, tram phat
sé rut khung cua minh ra va chén lai thé bai vao vong.

/
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Token Ring

\_

Card mang gom: mdt bd nhan, mét bd phat va mét bo
dém dung chua dir liéu.

Khi khong co tram nao trong vong co di lidu dé truyen
thé bai sé lwu Chuyen vong quanh Neu mot tram co div
liéu can truyen va co thé bai, n6 cé quyen truyen mot

hodc nhiéu khung dir liéu tuy theo qui dinh cta hé thong.

Khung thong tin chay qua méi tram trong vong, tram nay
s& nhin vao dia chi dich trong khung dé biét xem c6 phai
né |a dich dén ctia khung khong.

Néu phai, tram s& chép néi dung clia khung vao trong bd
dém cua no6 - khéng dwoc xéa khung ra khoi vong.

/
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Token Ring

Thoi gian gilr thé bai (Token Holding Time

Thoi gian xoay vong cua thé bai(Token
rotation time)
TRT < S0 nut hoat ddng x THT

+ P04 tré cua vong

Do tré clha vong: 1a tbng thoi glan dé thé bai di het mot
vong khi trong vong khéng c6 tram nao can truyén di

liéu,

S6 nut hoat dong: am chi sd tram c6 di liéu can
truyén.

/

Pai Hoc Can Tho - Khoa CNTT&TT

52


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

/

Token Ring

Khi nao thi tram sé nha thé baira ?

Token 5 E Khum
Khu%_ TDkEﬂ-%g

= = & =

=} =}
a) b)

a) Nha thé bai ra ngay sau khi tram vira truyén khung xong (RAT).
b) Nha thé bai ra ngay sau khi tram nhan lai khung vira phat ra (RAR).

\_

/
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Token Ring

\_

Quan ly hoat déng cua mang:

Pé ctr ra mot tram 1am nhiém vu quén ly mang token ring
goi la monitor.

Monitor dam bao hoat déng cho toan b6 vong.
Bat ky tram nao cling c6é thé tré thanh monitor.

Tha tuc bau chon monitor dién ra khi vong vira dwoc tao ra
hoac khi monitor ciia vong bi sw co.

Mot monitor sé dinh ky thong bao sw hién dién cua né cho
toan vong biét bang mét thong diép dac biét.

Néu mét tram khéng nhan duwoc thong bao hién dién cua
monitor trong maot khoang thoi gian nao do, nd sé coi nhw
monitor bi hdng va sé co tré thanh monitor méi

/
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Token Ring

Quan ly hoat ddng cua mang:
Khi mot tram quyét dinh rang can phai cé mét monitor
ma&i, n6 sé goi mot thong diép thinh cau, thdng bao y
dinh tré& thanh monitor cia minh.

Néu thong diép nay chay mdt vong va vé lai duwgc
tram, tram sé& cho rang moi ngw¢i dong y vi tri monitor
cua no.

Néu dong thoi c6 nhiéu tram cung g&i théng diép
thinh cau, chdng sé phai ap dung mot luat lwa chon
nao do, chang han nhw “ai cé dia chi cao nhat sé
thang c”.

\_ /
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Token Ring

Nhiém vu cda monitor:
Phai dam bdo rang ludn ludn co su hién dién
cua thé bai & dau do trén vong,

Khi thé bai chay ngang qua monitor, no sé
bat mét bo dém thoi gian dé tinh gio. Bo dem
nay co gia tri toi da la:

SO lwong tram x THT + D6 tré cua vong
Monitor cling phai kiém tra xem c6 khung nao
bi hong hoac vé thira nhan hay khéng.

/
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Token Ring

yz
AN

S dung relay dé chong dut vong:

Tram Tram
] ]
| | | |
TUr fram trudc Bén tram sau T fram rudc Bién tram sau
» 4' \ » » d - b
Felay Relay
(a) Relay md (b) Relay dang

\_ /
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Chuén héa mang cuc bd

™

k ¥ hinh tham khao 0SI M hinh tham khao cho mang LAN

Application

Presentation

Session

Transport

N etwork

D atalink

Physical

MAC quan ly viéc truy cap dwdng

truyén

LLC dam bao tl'nh’ déc lap cua viéc
quan ly cac lién ket di¥ liéu voi duwong
truyén vat ly va phwong phap truy

cap dwdng truyén MAC.

Physical

/
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Chuén héa mang cuc bd

™

IEEE (Institute of Electrical and Electronic Engineers)
T6 chirc di tién phong trong linh vwc chuan hoéa mang cuc bd
Dw an IEEE 802 dinh nghia hang loat chuan thuéc ho IEEE

802.x

Application

Presentation

Session

Transport

M etwork

Datalink 802 2

802.1

Physical 8023 |802.4 |B025 |B80286

BO2.9

302.11 IBI‘.JEJ 2

802.10
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Chuén hda mang cuc bd IEEE 802.x

IEEE 802.1 : High Level Interface

IEEE 802.2 : Logical Link Control (LLC)

IEEE 802.3: CSMA/CD

IEEE 802.4: Token bus

IEEE 802.5: Token ring

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
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™

Chuan mang Ethernet (802.3)

\_

STRT Wk

TEANSTEWE B
o
el ;
- AMTERFALE CARLE

INTEEFACE
CONTECLL ST

LT

TWE ETneER T

i3l =4
‘1_\*

B

)

Jranscerer
o

~Adaptor Ethernet cable

Tram lam wigc

Blrc phac hoa Ethernet cua
Bob Metcalfe, ngwdi sang
lap ra Ethernet
(Xerox PARC - 1972)

/
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/

Chuan mang Ethernet (802.3)

8 6 6 2  46-1500 (including padding) 4

Diest. SoUrce
PTIEwole Address | Address ! = -
T

ype

Preamble: dai 7 bytes voi mau 10101010 theo sau b&i 1 byte voi mau
10101011, dwoc s&r dung dé ddng bd hda tdc dd déng hd gitra bén géi va bén
nhan.

Source and dest. addresses: Dia chi nguon va dich, gdm 6 bytes. Khung dugc
nhan b&i tat ca cac tram trong LAN. Khung bi x6a néu dest. address khéng
trang v&i dia chi MAC cuda bat ky tram nao hoac khéng phai thuéc dang
multicast.

8:0:2b:e4:b1:2

00001000 00000000 00101011 11100100 10110001 00000010
Type: chira giao thirc dwgg stv dung & tang cao hon, thwong 1a IP, nhwng cac
giao thirc khac van duoc hé tro - vi du: Novell IPX va AppleTalk.

CRC: Phan kiém tra 16i. L6i dwoc kiém tra tai tram dich. Néu khung c6 16i, né
sé bi x6a.

/
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4 A

Chuan mang Ethernet (802.3)

St dung phwong phap ma hoa dwong
truyén Manchester

Chudi bit T o ool o 1o 111111

Ma héa nhi phan

Ma hoa Manchester

\_ /
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4 A

Chuan mang Ethernet (802.3)

MAC Protocol: CSMA/CD+Exponential backoff
Nhan mdt goi tin tr tang cao hon;
K := 0; n :=0; // K: th&i gian ch® doi ngiu nhién; n: sé vu dung do da gap phai
repeat:
ch& trong khoang thoi gian K*512 bit-time;
while (dwéng truyén ban) wait;
chd tiép 96 bit-time sau khi nhan thdy khéng co tin hiéu trén dwdng truyén;
truyén khung va cha y phat hién dung do;
if (c6 dung do)
{ ngwng truyén va phat tiép mét day nhéi 48-bit;
n ++;
m:= min(n, 10);
chon K ngau nhién ti tap hop {0, 1, 2, ..., 2m-1}.
if (n < 16) goto repeat;
else bd viéc truyén;

\_ /
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4 A

Chuan mang Ethernet (802.3)

cac khung théng tin duge phat tee .
ra ca hai huéng connector terminatar
[} ‘* [ ]
adapter
10 Base-2
backbone
hub
10 Base-T
10BaseT 10BaseT 10BaseT
100 Base-T
\ host j
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Trinh bay: Ng6 Ba Hung
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4 h

Muc dich

Chwong nay nham gidi thiéu cho nguwdi doc
nhirng NnOI dung sau:
Vai tro cua router trong viéc xay dyng cac lién

mang co pham vi rong va khéng ddng_ nhat vé
chuan cua cac mang cuc bo thanh phan

Céc dich vu ma tang mang phai cung cap cho
tang van chuyén

Co ché hoat déng cua router

Cac van dé lién quan dén giai thuat chon dwérng
cho cac router

Gidi thiéu vé bo giao thirc lién mang IP

\_ /
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4 h

Yéu cau

Sau khi hoc xong chwong nay, nguw®i hoc phai cé duwoc
nhirng kha nang sau:
M6 ta dwoc so dd tbng quat ciia mét lién mang & tang 3 va
vai trd cua router trong lién mang nay
Trinh bay dwoc cac dich vu ma tang mang phai cung cap
cho tang van chuyén
Giai thich co ché truyén tai thong tin theo ky thuat truyén tai
lru va chuyén tiép cua cac router
Giai thich dwoc y nghia cua bang chon dwdng trong router
Phan biét dwoc cac loai giai thuat chon dwd'ng khac nhau

Cai dat dwoc cac giai thuat chon dwdng Dijkstra, Ford-
Fulkerson, Distance Vector, Link state

\_ /
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Yéu cau

™

Sau khi hoc xong chuwong nay, ngwdi doc phai
c6 duwoc nhirtng kha nang sau:
Néu Ién duwoc cac phwong phap dé chdng tac nghén
trén mang dién rong
Biét cach thiét lap so’ dd danh dia chi IP cho mang

Thwc hién dwoc viec phan mang con theo nhirng yéu
cau khac nhau theo ca hai phwong phap : Phan lop
hoan toan va Vach dwong lién mién khong phan [&p

Xay dwng dwoc bang chon dwdng thu céng cho cac
router trong mang IP

Néu Ién dwoc y nghia cua cac giao thirc ARP, RARP
va ICMP trong bg giao thuc IP

/
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MOt sO han ché cua tang lién két dir lieu

Chi da@m bao truyén tai thdong tin gitra cac
may tinh cé dwdng truyén truc tiép

Bi gi®i han vé sb lwong may tinh va kich

thwdc mang

Khé khan trong viéc ndi két cac mang s
dung k¥ thuat chia sé dworng truyén khac
nhau — mang khdng déng nhat

Pai Hoc Can Tho - Khoa CNTT
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/

Vai tro cua tang mang

Cung cap cho nguwdi dung mét dich vu
ndi két host-host trén mot hé thong
mang dién rong, khdng ddng nhat mot
cach dé dang

bPuwa cac gai tin t may go’l qua cac chan
dwdng dé dén dwoc may nhan

Chon dwong di cho goi tin dé tranh dwoc
tinh trang tac nghén
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4 A

Cac van de lién quan dén viéec thiet ke
tang mang

Ky thuat hoan chuyén lwu va chuyén
tiep (Store-and-Forward Switching)

Router Thiét bi cla nha cung cap dubing truyén

L Tién trinh P2

\_ /
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Cac van de lién quan dén viéec thiet ke
tang mang

™

\_

Céc dich vu cung cap cho tang van chuyén
Muc tiéu thiét ké: Cac dich vu can doc 1ap véi ky
thuat cua cac router.

® Tang van chuyén can dwoc doc 1ap voi sb luvong, kiéu
va hinh trang cua cac router hién hanh.

® Bia chi mang cung cap cho tang véan chuyén phai cé so
d6 danh s6 nhat quan cho du chung la LAN hay WAN

Hai dich vu co ban:
* Dich vu khéng ndi két (Connectionless Service)

® Dich vu dinh hwéng ndi két (Connection —
Oriented Service)

/
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Cac goi tin dwoc dwa vao subnet mot
cach rieng lé va dwoc vach dwong mot
cach doc lap nhau.

Khéng can thiét phai thiét 1ap noi két
trwwdc khi truyén tin.

Cac goi tin dwoc goi la thu tin
(Datagram) va subnet dwoc goi la
Datagram Subnet.

/
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7

Cai dat dich vu khong noi két

(Implementation of Connectionless Service)

~

\_

Goi tin

Tién trinh P1

Thiét bi cta nha cung
Router cap dudng truyén

Bang vach dudng caa nat A

liic dau lic sau N'—"F C Nﬂ.t E
Al-|[Ai=]| [AIAl JA'C
B:Bl|B:B| [B:A|l |B:D
cic||ocic Ci- Ci C
D:B||D:B DiD DD
E‘c|[E B EIE El—
FiC||F:B FIE FIF

,D..-wTiEn trinh P2

Giai thuat chiu trach nhiém
quan ly théng tin trong bang
chon dwdng cling nhuw thuce
hién cac quyét dinh vé chon
dwdong duwoc goi la

(Routing
algorithm). /

CuuDuongThanCong.com

Pai Hoc Can Tho - Khoa CNTT

https://fb.com/tailieudientucntt


../../../../My Videos/Networking/RoutingTable.mov
../../../../My Videos/Networking/RoutingTable.mov
../../../../My Videos/Networking/RoutingTable.mov
../../../../My Videos/Networking/RoutingTable.mov
../../../../My Videos/Networking/RoutingTable.mov
../../../../My Videos/Networking/RoutingTable.mov
../../../../My Videos/Networking/RoutingTable.mov
../../../../My Videos/Networking/RoutingTable.mov
http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

™

\_

Mot duwdng ndi két gitra bén g&i va bén
nhan phai dworc thiét 1ap trwdc khi cac
goi tin co thé duwoc gdi di.

NoOi két nay dwoc goi ld mach ao (Virtual
Circuit) twong tw nhw mach vat ly duoc
ndi két trong hé thong dién thoai va
subnet trong trwong hop nay duoc goi la
virtual circuit subnet.

/
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Cai dat dich vu cO ndi két

(Implementation of Connection Service)

~

\_

Tién trinh P3

Thiét bi ciia nha cung

Router cdp dudng truyén

oRILNG

Tién trinh P1
Bangwvach Bangwvach Bang vach
dudhgcia A dudngciaaC dudngclakE
Hit1||ci1| [AT1][EI1]| |Ci1]|Fin
Hai1|[ciz| [Aiz|[Ei2z| [cia]|[Fiz
Vao Ra

[%-Tién trinh P2

LAN

M&i géi tin cé mang mot
sO dinh dang dé xac
dinh mach ao ma né

thudc vé /
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So sanh gitra Datagram subnet va

Virtual-Ci

rcuit subnet

Van dé Datagram Subnet Circuit Subnet
Thiét 1ap ndi két Khéng can Can thiét
Banh dia chi Mbi goi tin chira day da dia chi g&i va M®i gai tin chi chira sd nhan dang

nhan

ndi két co kich thwdc nhd.

Thoéng tin trang thai

Router khong can phai lvu gitr thong tin
trang thai ctia cac noi ket

Mbi ndi két phai dworc lwu lai trong
bang chon dwdng cua router.

Chon dudng

Méi géi tin c6 dwérng di khac nhau

BPuwdng di dwoc chon khi mach ao
dwoc thiét 1ap, sau do tat ca cac
goi tin déu di trén dwdng nay.

Anh huwéng khi router
bi héng

Khdéng bi anh huwédng, ngoai trtr goi tin
dang trén dwong truyén bi hdng

T4t ca& cac mach &o di qua router bj
héng déu bi két thac

Chét lwong dich vu

Kho dam bao

C6 thé thyc hién dé dang néu co du
tai nguyén gan trwéc cho tirng
noi két

Diéu khién téc nghén

Kho diéu khién

C6 thé thyc hién dé dang néu co du
tai nguyén gan trwéc cho tirng
noi két

Pai Hoc Can Tho - Khoa CNTT
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Muc tiéu: la xac dinh mot
duong di tot (chu0| cac router)
xuyén trén mang tr may goi
den may nhan thong tin

Can do thi hoa hé thdng mang
cho cac giai thuat chon dwdng:

Nut la cac host, switch, router

hoac la cac mang con. «Chon dwérng 1a tim ra dwdng di
Canh cla d0 thj twong (’ng v&i  c6 chi phi thap nhét gitka hai nat
cac dwong ndi két mang. bat ky

Mbi canh c6 mot chi phi dinh «Chi phi ctia dwdng di 1a tbng chi

kém, 1a théng so chira caigid  phi khi di qua tAt ca cac canh lam
phai 'tra khi It thdéng trén ndi thanh dworng di do.

ket mang do ‘Néu khdng cé mét dwdng di
gilra hai nut; chi phi la v6 cuny

Pai Hoc Can Tho - Khoa CNTT
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Muc ti€éu cua giai thuat chon duGng

Xac dinh hwéong di nhanh chong, chinh xac.

Kha nang thich nghi dwoc voi nhirng thay
doi vé hinh trang mang.

Kha nang thich nghi dwoc voi nhirng thay
doi vé tai dworng truyén.

Kha nang tranh dwoc cac ndi két bi tat nghén
tam thoi

Chi phi tinh toan dé tim ra dwoc dwong di
phai thap

/
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Phan loai giai thuat chon dudng

™

Chon duwdng tap trung (Centralized routing): Trong mang c6
mot Trung tam diéu khién mang (Network Control Center) chiy
trach nhiém tinh toan va cap nhat thong tin vé dwong di dén tat
ca cac diém khac nhau trén toan mang cho tat ca cac router.

Chon dwong phan tan (Distributed routing): MGéi router phaj tw
tinh toan tim kiém théng tin vé cac dwdng di dén nhirng diém
khac nhau trén mang. Pé lam dwoc diéu nay, cac router can
phai trao dbi thédng tin quan lai v&i nhau.

Chon dwdng tinh (Static routing): Cac router khéng thé tw cap

nhat théng tin vé dwong di khi hinh trang mang thay doi. Thong

thwdng nha quan tri mang sé la ngudi cap nhat thong tin vé

dwdng di cho router.

Chon duwong dong (Dynamic routing): Cac router sé tw dong

géx_p nhat lai thong tin vé dwong di khi hinh trang mang bi thay
Ol.

/
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/Giéi thuat tim dudng di ngan nhat
Dijkstra

Muc dich la dé tim dwo’ng di ngan nhat tr mét nut cho
trwée trén do thi dén cac nuat con lai trén mang

Thudc loai gidi thuat tim dwéng di toi wu tap trung
Goi
S: 1a nat ngudn cho trwdc

N: la tap hop tat cd cac nut da xac dinh dwoc dwdng di
ngan nhat tor S.

Di: 1a d6 dai dwdng di ngan nhat tlr nat ngudn S dén nut i.

lij: 1a gia cua canh noi truee tlep nat i véinatj, sé 1a o néu
khéng c6 canh ndi tryc tiép githa i va j.

Pj 1a nut cha cua cua nut j.
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/Giéi thuat tim dudng di ngan nhat \
Dijkstra

Buwdc 1: Khoi tao
N={S}; D.=0;
Vi VizS: D=l , P=S
Buwoc 2: Tim nut gan nhat ké tiép
Tim nati ¢ N thoa D= min (D;) voij ¢ N
Thém nuati vao N.
Néu N chira tat cad cac nut cta do thi thi divng. Nguwoc
lai sang Buwdc 3
Bwdce 3: Tinh lai gid dwdng di nhd nhat
¢ \F{(’yi_ moi nut j ¢ N: Tinh lai D= min{ D;, D;+ I} ;
i~

\ ®* Tr& lai Bwoc 2 /
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/Glal thuat tim dudng di ngan nhat
Dijkstra — vi

Linlip | D, |Ds |Dy |Ds |Ds |Py |[Ps |Py |Ps |Fs
Khéitao | {1} 32| 5 |w|w| 1|1 ]| 1] 1]1
1 {1,3} 324 |w| 3| 1|13 [1]3
2 {1,3,2} 3 41713 |1 30 2|3
3 {1,3,2,6} 4 15| 3 30 6|3
4 {1,3,2,64} 4 | 5 3006
5 {1,3,2,645} s 6
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/Giéi thuat chon duong toi uu Ford- \
Fulkerson

Muc dich cua giai thuat nay la dé tim dwdng
di ngan nhat ti tat ca cac nut dén mot nut
dich cho trwwdc trén mang

Thudc loai giai thuat tim dwdng di toi wu —
phan tan

Goi

d la nut dich cho trwdc
D, 1a chiéu dai dwéng di ngan nhat tlr nat i dén nat d.

\ C. la nut con cua nut | /
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/Giéi thuat chon duong toi uu Ford-

Fulkerson

\_

Buwdc 1: Khoi tao:
Gan D, = 0;
V@i Vizd: gan D= oo; C= -1,
Budc 2: Cap nhat gia dworng di ngan
nhat tir nut i dén nat d
D;= min{ I+ D} v&i Vj#i => C, = ;
Lé}p lai cho dén khi khong con D, nao bi thay
dbi gia tri

Pai Hoc Can Tho - Khoa CNTT
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/Giéi thuat chon duong toi uu Ford-
Fulkerson — vi du

Lanlip |Dp |Dg |Ds | Dy |Ds |Cp |Cy | Qs | Qg | Cs
Ehdn tan o) o) o) o) Ve -1 -1 -1 -1 -1
1 w | o | 1| 3|2 1|-1| 6| 3] 6
2 3| 4| 1| 3|2 |3]|4]| 6] 3|6
3 34| 1| 3] 2|34 6] 3|6
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/Giéi phap vach dudng Vector Khoang
cach ( )

M6i nut thiét 1ap mot mang mot chiéu (vector)
chtra khodng cach (chi phi) tir nd dén tat ca
cac nut con lai va sau dé phat vector nay dén
tat ca cac nut lang giéng cua no.
Gia thiét
M&i nat phai biet dwoc chi phi cla cac dwdng noi tir
né dén tat ca cac nut lang giéng
M6t ndi két bj dirt (down) sé& dworc gan cho chi phi ¢é
gia tri vO cung.

\_ /
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™

Giai phap vach dudng Vector Khoang
cach (Distance Vector)

Khé&i dau, moéi nat dat gia tri 1 cho
dwong noi ket dén cac nat lang

() gleng ké né, © cho cac dwdng noi
dén tat ca cac nat con lai

Thong tin Khoang cach dén nat

dugc luu

tai cac

nut A B C D E F G
A 0 1 1 0 1 ©
B 1 0 1 0 o © 0
G 1 1 0 1 0 © ©
D o © 1 0 o © 1
E 1 0 0 0 0 0 0
F 1 0 0 0 0 0 1
G o © o0 1 00 1 0
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Giai phap vach dudng Vector Khoang

cach (Distance Vector)

™

Bang vach dwéong khéi dau tai nat A

Pich Chi phi Nt ké tiép
(Destination) (Cost) (Next Hop)
B 1 B
C 1 C

D 0
E 1 E
F 1 F
G o0

Pai Hoc Can Tho - Khoa CNTT


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Giai phap vach dudng Vector Khoang
cach (Distance Vector)

Thong tin dwgc luu Khoing cich dén nit X: s ~ 3. ~
tai cde nit Moi nut sé goi mot
* A B C D E F G ~ ‘n e P
thong diép dén cac
A 0 1 1 o 1 1 0 , DY DY A ’
lang giéng lién ké no,
B 1 0 1 0 0 0 0 , , ’
chira danh sach cac
C 1 1 0 1 © © o > , N ’
- , - 1 khoang cach ma ca
(o 0] (o 0] e 0] o0 ~ V4 V'
nhan nut tinh dwoc
E 1 o) 0 0 0 0
F 1 © © o © 0 1
G 0 0 0 1 0 1 0
Dich Chi phi Nut ké tiép Pich Chi phi Nut ké tiép
B 1 B B 1 B
C 1 C C 1 C
D © D 2 C
E 1 E E 1 E
F 1 F F 1 F
G o) - G 2 F

Bang vach dworng tai nat A
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cach (Distance Vector)

Giai phap vach dudng Vector Khoang

™

Cac khoang cach cudi cung dwoc

Iwu tai moi nat

Thong tin dwgc

Khoang cich dén nit

luu tai cac nut

A
0
1
1
2
1
1
2

Qlm|lm|g|lal =] »

C
1
1
0
1
2
2
2

— N | w o]~ ]lo | T

E
1
2
2
3
0
2
3

e =2 RS2 N 'S I NS T I ST B |
o |l—|lw ]~ |lw ||

B
1
0
1
2
2
2
3
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Giai phap vach dudng Vector Khoang
cach (Distance Vector)

~

\_

Mot s6 van dé:
Thoi diém g&i théng tin vach dwéng clia minh cho cac nat
lang giéng:
® Cap nhat theo chu ky
® Cap nhat do bi kich hoat khi co sy thay doéi thdng tin trong
bang vach dwdng cua nuat
Kiém tra sw hién dién cla lang giéng
® Ga&i théng diép hoi tham sirc khde dinh ky
® Khong thay bang chon dwdng cla lang giéng g&i sang
Khi phéat hién dwdng truyén bi sy co:
* Router sé cap nhat dwong di twong trng voi gia trl vO cung va
go’l bang Chon dwérng méi sang lang giéng

Van dé vong quan

/
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Giai phap chon dudng “Trang thai noi
két” ( )

Moi nat dwoc gia dinh co kha nang tim ra
trang thai cua dwdng ndi nd dén cac nut lang
gieng va chi phi trén moi dwong noi do

Moi nut déu biét dwong d dén cac nut lang
gieng, k& bén chung va néu chung ta dam
bao rang tong cac kién thirc nay dwoc phan
phoi cho moi nat thi méi nat sé ¢é du hiéu
biét vé mang dé dwng I1én mot ban dé hoan
chinh cua mang

Moi nat sé chay cac giai thuat tim dwong di
k trén hinh trang cda toan mang dé tim dwong /

di

Pai Hoc Can Tho - Khoa CNTT
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Giai phap chon dudng “Trang thai noi \
két” (Link State)

Lam ngap moét cach tin cay (Reliable Flooding)

Pam bao tat ca cac nat tham gia vao giao thirc vach dwong déu nhan
duwoc théng tin vé trang thal noi két tu= tAt ca cac nut khac

M6t nat phat théng tin vé trang thai ndi két ctia nd v&i moi nat lang
giéng lién k&, dén lwot mdi nat nhan dwoc thong tin trén lai chuyéen
phat théng tin do ra cac nut lang giéng cla no. Tién trinh nay c tiép
dién cho dén khi thdng tin dén dwo'c moi nat trong mang

M@&i nut tao ra gai tin cap nhat, con dwoc goi 1a goi tin trang thai ndi
két (link-state packet — LSP), chiva :

® |ID clta nut da taora LSP

® Mot danh sach cac nut lang gleng c6 dworng ndi trwee tiép téi nut dé, cung
v6i chi phi cua duwdng noi den mbi nut.

* Mot sb thiy t’uJ
® Thd&i gian song (time to live) cua gaéi tin nay

\_ /
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™

Giai phap chon dudng “Trang thai noi
két” (Link State)

Lam ngap mot cach tin cay (Reliable Flooding)

— =
C——B—D) lc B—0D
@ ®)
X—@® X
caé ® O—®-=0
(e
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Vach dudng phan cap
(Hierarchical Routing)

Khi mang tang kich thuoec:
Tang kich thuwdc bang vach dwdng cua cac router
Tang kich thwéc bd nhé
Tang thdi gian tim kiém dwdng di
Can thwc hién vach dwéng phan cap
Trong vach dwdng phan cap:
Cac router dwoc chia thanh nhirng vung (domain).

Router biét cach vach dwong bén trong vung, nhwng
khdng biét gi vé cau tric bén trong cda cac ving
khac.

\_ /
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Vach dudng phan cap
(Hierarchical Routing)

Inter-AS
routing
between

Intra-AS routing
within AS A

Pai Hoc Can Tho - Khoa CNTT


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Vach dudng phan cap
(Hierarchical Routing)

Bang vach dudng
day di cha nat 1A

Bich Ldira Chi phi

Viung 1 Ving 2 T -
SR 28 287, 18| 1B 1
51#‘4& ". ! I:I E 16| 1C 1
" 16 “.ac |en' ot 15 2

S R 2B| 1B 3

2¢| 1B 3

e I 20| 1B 4
1) ™, ’EB %‘c aa| 1 3
._._Hﬁ : * 36| 1C 2
N ‘fc“ N e f*D aa| 1c 3
1*."ung 3 1*."ung 4 1*."ung 5 48| 1C 4
4C| 1C 4

sA| 1C 4

B 12 5

5C| 1B 5

50| 10 6

5E| 1C 5

(a) {b}

Bang vach dudng
phan cip cla host 1A

Bich L&ira Chi phi

1A - -
1B| 1B 1
iG| 1C 1
21 1B 2
3| 1C 2
4| 1C 3
5 1C 4

()
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Lién mang (Internetwork)

Lién mang: Mang
dwoc hinh thanh twr,
viéc lién ndi két nhiéu
mang lai v&i nhau

Router
May tinh

@ "QP THEY ] [ [ teebook

Internet Ethernst 802.11

Cac mang thanh phan [a khong ddng nhat (homogeneous): khac nhau
vé phan clrng, phan mém, giao thurc

Muc tiéu cua viéc xay dwng lién mang la cho phép nguwdi dung trén
mot mang con co thé lién lac dwoc véi ngudi dung trén cac mang con /

khac

Pai Hoc Can Tho - Khoa CNTT
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Cac hinh thic xay dung lién mang

\_

O tang vat ly: Cac mang c6 thé dwoc ndi két bang cac repeater hoac hub,
nhirng thiét bi chi don thuan lam nhiém vu di chuyén cac bit ttr mang nay sang
mang kia.

O tAng LKDL: Nguoi ta dung cac cau néi (bridges) hoac switches. Chung c6
thé nhan cac khung, phan tich dia chi MAC va cudi cung chuyen khung sang
mang khac trong khi song song do, ching vira lam nhiém vu giam sat qua trinh
chuyen dbi giao thire, vi du nhw tr Ethernet sang FDDI ho&c 802.11.

O tang mang: Nguwoi ta dung cac router dé ndi két cac mang véi nhau. Néu hai
mang co tang mang khac nhau, router co6 thé chuyén déi khuén dang gai tin,
quan ly nhiéu giao thirc khac nhau trén cac mang khac nhau.

O tang van chuyén: Nguoi ta dung cac gateway van chuyén, thiét bi co thé l1am
giao dién gitra hai dau noi két mirc van chuyén. Vi du gateway c6 thé lam giao
dién trao ddi gitra hai nbi két TCP va NSA.

O tang _rng dung: Cac gateway tng dung s€ lam nhiém vy chuyén déi ngir
canh cla cac théng diép. Vi du nhw gateway gitra hé théng email Internet va
X.400 sé lam nhiém vu chuyén déi nhiéu truéng trong header ctia email

/
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Li€n mang G tang mang

Router Chu thich
o Header
T T | = e
T — — n Trailer
LAN 1 LAN 2

Hai router dwore ndi véi nhau bang dwéng ndi diém-diém,
May S mudn g&i cho may D mét goi tin,

S dong goi goi tin nay thanh mét khung va goi Ién dwdng
truyén.

Khung dén duwoc router clia LAN1,

Pai Hoc Can Tho - Khoa CNTT
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4 h

BO giao thi'c lien mang
(IPs - Internet Protocols)

Bg giao thirc lien mang lan dau tién dwoc phat
trién vao gitba nhirng nam cua thap nién 70 boi
mot dw an cua Van phong cac duw an nghién
cu chuyén sau cla bd quc phong My
(DARPA-Defense Advanced Research
Projects Agency )

Muc dich: xay dwng mot mang chuyén mach
goi (packet-switched network) cho phep viéc
trao doi thong tin giba cac he thong may tinh
khac nhau cua cac vién nghién ctu trd nén dé
dang hon.
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BO giao thi'c lien mang
(IPs - Internet Protocols)

™

\_

La bo giao thirc lién mang cho cac hé thong mé ndi tiéng
nhat trén thé gioi
Puoc str dung dé giao tiép qua bat ky cac lién mang nao
cting nhw thich hgp cho cac giao tiép trong mang LAN va
mang WAN.
Bao gdm mot bd céc giao thire truyén théng:
Tang 4 :
® TCP (Transmission Control Protocol)
® UDP (User Datagram Protocol)
Tang 3: IP (Internet Protocol)
TAng &ng dung: SMTP, FTP, TELNET,HTTP, ...
Va cac giao thirc khac: ARP, RARP, ICMP, ...

/
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BO giao thi'c lien mang
(IPs - Internet Protocols)

™

05k
Arterance Maodal Interpat Protocal Sulle
A a MF5
. F 115 lelner
Frossr Latian : CEATH Sfl“l".l'l-" xOFE
ROTHHUY qp
Tramizpel TrRE LTE
Mulwoik . Froating Prodoes & 1 ICYWF
ARPRAAP
e Speecal ez
Frpe )
=

TCP/IP duwoc tich
hop vao hé diéu
hanh UNIX phién
ban BSD (Berkeley
Software
Distribution)

Tr& thanh nén tang
cho mang Internet
va dich vu WWW
(World Wide Web)

/
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/Giao thuc IP \

(Internet protocol)

Hoat ddng & tang 3 ctia mé hinh OS|
Qui dinh cach thire dinh dia chi cac may tinh va cach
thirc chuyén tai cac goi tin qua mét lién mang.

Puoc dac ta trong RFC 791
Cung v&i giao thire TCP, IP tré thanh trai tim cua B6 giao
thire Internet.
Hai chirc nang chinh
Cung cap dich vu truyén tai dang khéng ndi két dé chuyén
tai cac goi tin qua mét lién mang
Phan manh clng nhw tap hop lai cac gai tin de ho tro cho
tang lién két div liéu vai kich thwde don vi truyén di liéu 1a

k khac nhau. /
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Cau truc goi tin cua giao thuc IP — V4
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Cau truc dia chi IP

Helak

2B =
[ ‘
3i FLTH

Dialted
Dacrmal

Matation
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Claxx addrasses
10000
A (0]  Hework Haost 197 KK IRX TAE
B |10 Netwark Host 13?‘35'5"5% 255
e | 110 Network Host Ei:&'ﬂ?ﬁ.zss
224.0.0.0t0
C 1110 Mullkastaddress 238,204 208 255
240.0.0.0ta
E 11114 Reg srvedfarflureuse 247 ALE ARE AR
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Tong s6 may
tinh trong mot

Lop Dang Muc dich Cac bits cao Khoan dia chi S6 bit phﬁn
nhat nhin dang
mang / So bit mang
phan nhan
dang may
tinh
A N.HHH | Cho mét s6 | 0 1.0.0.0 dén | 7/24 16.777.214
it cac tb 126.0.0.0 (224-2)
chirc 16n
B N.N.HH | Cho cac t6 | 10 128.1.0.0 d&én 14/16 65. 543
chirc co 191.254.0.0 (216-2)
kich thudc
trung binh
C N.N.N.H | Cho céac t6 | 110 192.0.1.0 d&én 21/8 254
chirc co 223.255.254.0 (28-2)
kich thudc
nho
D Truyén 1110 224.0.0.0 dén
nhom 239.255.255.255
E Danh  cho | 1111 240.0.0.0 dén
thi nghiém 254.255.255.255

Chi tiét vé cac I&p cua dia chi IP

CuuDuongThanCong.com
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MOt sO dia chi IP dac biét

™

\_

Dia chi mang (Network Address). |a dia chi IP ma gia tri cya tat ca cac

bits & phan nhan dang may tinh déu Ia 0, dwoc st dung dé xac dinh
mot mang.
Viduy:10.0.0.0; 172.18.0.0 ; 192.1.1.0

Dia chi quang ba (Broadcast Address) : La dia chi IP ma gia tri cua tat
ca cac bits ¢ phan nhan dang may tinh déu la 1, dwoc st dung dé chi
tat ca cac may tinh trong mang.

Vidu: 10.255.255.255, 172.18.255.255, 192.1.1.255

Khéng duwoc dung dé dat dia chi cho cac may tinh

Mat na mang chuan (Netmask) : La dia chi IP ma gia tri cua cac bits &
phan nhan dang mang deu la 1, cac bits & phan nhan dang may tinh
déu la 0. Nhw vay ta c6 3 mat na mang twong wrng cho 3 I6p mang A,
BvacCla:

Mat na mang I&p A : 255.0.0.0

Mat na mang I&p B : 255.255.0.0

Mat na mang I&p C : 255.255.255.0

Ta goi chung la cac mat na mang mac dinh (Default Netmask)

/
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MOt sO dia chi IP dac biét

Pia chi mang 127.0.0.0 Ia dia chi dwoc danh riéng dé dat
cho ttrng may tinh. N6 chi c6 gia tri cuc b6 ( trong pham
vi mot may tl’nh) Thc“)ng thwong khi cai dat giao thie IP
thi may tinh s& dwoc gian dia chi 127.0.0.1. Dia chi nay
thong thworng dé kiém tra xem giao thire IP trén may hién
tai co hoat déng khong.

Pia chi danh riéng cho mang cuc b6 khong noi két truc
tiép Internet :

Lop A:10.0.0.0

Lép B : 172.16.0.0 dén 172.32.0.0

Lop C:192.168.0.0

\_ /
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Y nghia ctia Netmask

Network Address = IP Address & Netmask

Biéu dién thap phan Biéu dién nhj phan
IP Address 198.53.147.45 11000110 00110101 10010011 00101101
Netmask 255.255.255.0 11111111 11111111 11111111 00000000
Network Address | 198.53.147.0 11000110 00110101 10010011 00000000

\_ /
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Phan mang con
(Subnetting)
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Phan mang con la gi ?

Phan mang con la mét ky thuat cho phép nha quan tri mang
chia mét mang thanh nhirng mang con nho, nh& dé cé duoc
cac tién loi sau :

Don gian hoéa viéc quan tri : V@i sy trg giup cua cac router, cac mang

co thé duoc chia ra thanh nhiéu mang con (subnet) ma chung co thé
duoc quan ly nhu nhirng mang doéc lap va hiéu qua hon.

C6 thé thay dbi cu truc bén trong cua mang ma khong lam anh
hwong dén cac mang bén ngoai. Mot to chire co thé tiep tuc st dung
cac dia chi IP da dwoc cap ma khéng can phai lay thém khéi dia chi
maoi.

T&ang cwong tinh bdo mat cta hé thdng : Phan mang con sé cho phép
mot to chirc phan tach mang L bén trong cla ho thanh mét lién mang
nhwng cac mang bén ngoai van thay dé |a mot mang duy nhat.

C6 lap céac ludng giao théng trén mang : Voi sy tro gilp cua cac
router, giao théng trén mang co6 thé dwoc gilr @ murc thap nhat co thé.

\_ /
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Phan mang con la gi ?

\_

Subnetted IP Appearance on the Internetwork

Intemet
IP Address Motid I-Inlltd
Subnet Number HostNumber
Internetwark
Ftnuter
i
i Subnet |
b
"M_.-"-«._
=
1. AN

e -:
Router | Subnet r"“"ﬂwm
"M_.-*
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Phuong phap phan mang con

™

Nguyén tac chung:
Phan nhan dang mang (Network Id) cua dia
chi mang ban dau dwoc gilr nguyén.
Phan nhan dang may tinh cta dia chi mang
ban dau dwoc chia thanh 2 phan
® Phan nhan dang mang con (Subnet Id)
® Phan nhan dang may tinh trong mang con (Host

Id) Network Id Host Id
< > —
<«
Subnet Id

/
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Phuong phap phan mang con

™

\_

Pé phan mang con, hgwdi ta phai xac dinh mat na mang
con (subnetmask).

Mat na mang con la mét dia chi IP ma gia tri cac bit &
phan nhan dang mang (Network Id) va Phan nhan dang
mang con (Subnet Id) déu l1a 1 trong khi gia tri cua cac
bits & Phan nhan dang may tinh (Host Id) déu 1a 0.

Subnetwork Address = IP & Subnetmask

Network Id Host Id

—>

11111111 11111111 11111111 - 00000

Subnet Id
Mat na mang con khi phan mang con lop C

Pai Hoc Can Tho - Khoa CNTT


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

™

Phuong phap phan mang con

C6 hai chuan dé thwc hién phan mang con
la :
Chuéan phan I&p hoan toan (Classfull standard)
Chuéan Vach dwdng lién mién khéng phan 1ép CIDR
(Classless Inter-Domain Routing ).
CIDR chi mé&i dwoc da s6 cac nha san xuat
thiét bi va hé diéu hanh mang hé tro nhwng
van chwa hoan toan chuan hoa.

/
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/

Phucng phap phan I6p hoan toan
(Classfull Standard)

™

\_

Pia chi IP khi phan mang con s& gom 3 phan :

Phan nhan dang mang cua dia chi ban dau (Network
Id):
Phan nhan dang mang con (Subnet Id) : Bwoc hinh

thanh t& mot s bits co trong so cao trong, phan nhan
dang may tinh (Host Id) cta dia chi ban dau

Phan nhan dang may tinh trong mang con (Host Id) bao

gbm cac bit con lai

Original Network Id Original Host Id
IP binh thuong
Original Network Id Host Id
< > —
7 cophen mang I
con
«—>

Subnet Id

/
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7

Phucng phap phan I6p hoan toan
(Classfull Standard)

™

SO Iwong bits thudc phan nhan dang
mang con xac dinh s6 lwgng mang con.
4 bits, ta c6 24=16 mang con.

Phan nhan dang mang con gom toan bit 0
hoac bit 1 khong dwoc dung dé danh dia chi
cho mang con vi no trung véi dia chi mang va
dia chi quang ba ctia mang ban dau.

Pai Hoc Can Tho - Khoa CNTT
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s

Phucng phap phan I6p hoan toan
(Classfull Standard)

~

Vidu:

Cho dia chimang Iop C : 192.168.1.0 / 255.255.255.0.

S dung 2 bits d& lam phan nhan dang mang con.
Mat na mang con trong triedng hop nay la 255.255.255.192.

Khi do6 ta c6 cac dia chi mang con nhw sau :

Dia chi IP Biéu dién dang thap phan | Biéu dién dang nhi phan

Mang ban dau 192.168.1.0 1100 0000 1010 1000 0000 0001 0000 0000

Subnetmask 255.255.255.192 1111 1111 1111 1111 1111 1111 1100 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
vang con 4 192.168.1.192 1100 0000 1010 1000 0000 0001 1100 0000

Pai Hoc Can Tho - Khoa CNTT
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/

Phucng phap phan I6p hoan toan
(Classfull Standard)

™

Qui trinh phan mang con c6 thé dwoc tom tat nhw sau :
Xéc dinh sb lwong mang con can phan, gia st 1a N.
Biéu dién (N+1) thanh s6 nhi phan. SO lwong bit can thiét
dé biéu dién (N+1) chinh Ia s6 lwong bits can danh cho
phan nhan dang mang con. Vi du N=6, khi do biéu dién cla

(6+1) dwéi dang nhi phan la 111. Nhw vay can dung 3 bits
dé 1am phan nhan dang mang con

Tao mat na mang con

Liét ké tat ca cac dia chi mang con c6 thé, trir hai dia chi ma
& dé phan nhan dang mang con toan cac bits 0 va cac bit 1.

Chon ra N dia chi mang con tr danh sach cac mang con da
liet ké

/
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/ Phugng phap Vach dudng lién mién khong \
phan IGp CIDR
(Classless Inter-Domain Routing )

CIDR la mét so dd danh dia chi méi cho mang Internet higéu
Xu%ho’ncnhleu so v&i so dd danh dia chi cl theo kiéu phan IOp
va

CIDR ra do&i dé giai quyét hai van dé bre xac doi véi mang
Internet la :
Thiéu dia chi IP
Vuwot qua kha nang chira dwng cua cac bang chon duwdng.
Céau trdc dia chi CIDR:
Khéng st dung co’ ché phan Iép A,B,C,E,D
Phan nhan dang mang: tir 13 dén 27 bits
Mot dia chi theo cau tric CIDR:
* Bao gom 32 bits cua dia chi IP chuan cung voi mot thong tin
® B0 sung vé sO lvgng cac bit dwoc st dung cho phan nhan dang mang
Vidu: 206.13.01.48/25

Pai Hoc Can Tho - Khoa CNTT
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Phwong phap Vach dwéng lién mién khong phan 1&p CIDR
(Classless Inter-Domain Routing )

S6 lwong may tinh

S6 bits nhan dang mang Lop twong ung trong mang
trong dia chi CIDR trong chuan phan 16p hoan toan

127 1/8 16p C 32
126 Yalop C 64
/25 1/216p C 128
124 116p C 256
/23 21lop C 512
/22 416p C 1.024
/21 816p C 2.048
/120 16 16p C 4.096
/19 3216p C 8.192
/18 64 16p C 16.384
/17 128 16p C 32.768
/16 256 16p C (=1 lop B) 65.536
/15 512 16p C 131.072
/14 1,024 16p C 262.144
/13 2,048 16p C 524.288
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/ K&t hgp viéc chon du'dng cé cdu tric dé

AN’m

giam toi da so lugng cac muc tu trong
bang chon duong

\_

CIDR cho phép két hop cac dwdng di
Muc ttr trong bang chon dwong & mirc cao co thé dai dién cho

nhiéu router & mirc thap ho’n trong cac bang chon dwong tong thé.

Twong tw kién tric phan cap clia mang dién thoai
M6t router & mirc cao (qudc gia), chi quan tdm dén ma qudc gia
trong s6 dién thoai, sau do no sé vach dwdng cho cudc goi dén
router dwong truc phu trach mang quoc gia twong trng voi ma
quodc gia do.
Router nhan dwoc cudc goi nhin vao phan dau cda sb dién thoai,

ma tinh, d& vach dudng cho cudc goi dén mot mang con twong
(hng v&i ma tinh do, va clr nhw thé.

Trong $o do nay, cac router dwong truc chi lwu gite thong tin ve
ma quoc gia cho moi muc tlr trong bang chon dwdng cua minh,
moi muc tr nhw thé dai dién cho mét sd khdng 16 cac sé dién thoal
riéng 1& ch khdng phai 1a mét sb dién thoai cu thé.

/
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/ Két hop viéc chon dudng co ciu tric dé \

giam toi da soO lugng cac muc tu trong
bang chon ducng

Thong thwdng, cac khoi dia chi Ién dwoc cap cho cac nha cung
cap dich vu Internet (IP- Internet Service Providers) I&n, sau do
ho lai cap lai cac phan trong khoi dia chi cua ho cho cac khach
hang cua minh.
Hién tai, mang Internet st dung ca hai so d6 cap phat dia chi
Classfull standard va CIDR. Hau hét cac router méi déu ho tro
CIDR va nhirng nha quan ly Internet thi khuyén khich ngu&i
dung cai dat so do danh dia chi CIDR.
Tham khao thém vé CIDR ¢ dia chi
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

\_ /
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Vach duong trong giao thuc IP

Metl: 19216210 2552552550

- —_————_——

-

-
"
-
L

Het2: 19216220 F2552552550

_ [192.16833-Routingtable]

| R1-Routing table
Metwork Metrnask MextHop | Interface
192,168, 1,0/295,255.255.0 local local
192,168.2.0/295.295.255.0(|192.1658.4.2192.163.4. 1
192,165,3.0/2595,255 255.0|192.1658.4,3192.162.4.1
192,168.4,.0/2595,255.255.0 local local
| R2-Routing table
Metwork Metrnask MextHop | Interface
192,168,1.0/295,255 255.0|192.1658.4, 1|192.162.4.2
192,168.2.0/295,255.255.0 local local
192,165,3.0/2595,255 . 255.0|192.1658.4, 3192, 162,42
192,168.4.0/295,255.255.0 local local
|  R3-Routing table
Metwork Metrask MextHop | Interface

192.168.1.0f255.255.255.0

102.168.4,1192.168.4.3

192.168.2.0f295.255.255.0

1921684, 2192.163.4.5

192.168.3.0f255.255.255.0

local

local

192.168.4.0f295.255.255.0

local

local

Metwork Metrmask MextHop | Interface
192,168,3.0/255,255.255.0 local local
default 192,162.3.1  local
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Giao thic phan giai dia chi

(

- Address Resolution Protocol)

™

Address Resolution Protocol (ARP)

I heard that broadca=t,
that isme. Hereis my
Ethemet address.

| need the
Ethemet address

gf 2 AEEN 1?2.15.3.1’ 1?2.15.3.2'

i
W

L

IP: 172.16.3.2 =777 |

IP: 172.16.3.2 = 9
Ethernet: 0800.0020.1111

~ Hetwork |
| DatalLink _ » MAP IP —— Ethernet
| Physical @ Local ARP
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Giao thic phan giai dia chi
(ARP - Address Resolution Protocol)

Tong quat Cac truong Kich thirc Cac gia tri
(byte)
Ethernet Ethernet Destination 6 Dia chi may nhan, trong trudng hop nay la mdt dia chi
Header Address quang ba
Ethernet Source Address 6 Dia chi cua may gdi thong diép
Frame Type " Kiéu khung, c6 gia tri 1a 0x0806 khi ARP yéu cau va
0x8035 khi ARP tra 101
ARP request/  [Hardware Type 2 Gia tri 1a 1 cho mang Ethernet
reply Protocol Type 2 IC6 gia tri 1a 0x0800 cho dia chi IP
Hardware Address Size |1 Chiéu dai cua dia chi vat 1y, c6 gia tri 1a 6 cho mang
in bytes Ethernet
Protocol Address Size in |l Chiéu dai dia chi cua giao thure, co6 gia tri la 4 cho giao
bytes thirc 1P
Operation 2 La 1 néu la khung yéu cau, 1a 2 néu 1a khung tra 161
Sender Ethernet Address 6 -
Sender 1P Address 4 -
Destination Ethernet 6 Khong st dung dén trong yéu cau cia ARP
Address
Destination IP Address ¢ -

CuuDuongThanCong.com
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Giao thuc phan giai dia chi ngudc RARP
(RARP - Reverse Address Resolution Protocol)

™

Giao thire RARP dwgc dung dé anh xa dia chi mét dia chi
MAC vé m6ét dia chi IP

Dung tron cac hé thong tram lam viéc khdng dia cing
(Diskless workstation)

Céac may tram can cé moét dia chi IP dé giao tiéo voi
server.

Trén server duy tri mét bang mé ta mdi twong quan gidra
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 twong (rng cho may tram da goi
yéu cau

/
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/ . 7 N . A A - N2 \

Giao thuc thong diep dieu khien Internet
( )

Cac thong diép cua giao thirc dwoc goi di trong cac goi
tin IP va dwoc dung dé goi di cac bao 16i hay cac théng
tin diéu khién
ICMP tao ra nhiéu loai thdng diép hiru ich nhuw :

Dich dén khéng t&i dwoc (Destination Unreachable),

Tham hai va tra 1&i (Echo Request and Reply),

Chuyén huéng (Redirect),

Vuwot qua thoi gian (Time Exceeded),

Quang ba bd chon duwd'ng (Router Advertisement)

Co lap bd chon dwdng (Router Solicitation)

Pai Hoc Can Tho - Khoa CNTT
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TANG VAN CHUYEN
(Computer Network)

Trinh bay: Ng6 Ba Hung
Khoa CNTT&TT
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4 N
Muc dich

Chuwong nay nham gidi thiéu véi nguoi
doc nhirng nQI dung sau:
Vai tro cua tang van Chuyen va cac churc

nang ma tang van chuyén cung cap cho tang
trng dung

Y nghia va co ché thiét Iap noi két va giai
phéng ndi két cho cac ndi két diém — diém

Chi tiét vé hay giao thiee TCP va UDP thuoc
tang van chuyén

\_ /
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/

Yéu cau

™

Sau khi hoc xong chwong nay, nguwoi
hoc phai cé duwoc nhi]Jng kha nang sau:
Bien luan dwoc su can thiét cua tang van

chuyén trong mot lién mang

Giai thich dwoc co ché thiét Iap va xoa noi két
cac cudc giao tiép diém-diém cla tang van
chuyén

Trinh bay dwoc nguyén tac hoat déng cua hai
giao thirc TCP va UDP cua mang Internet

/
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4 h

Nhiém vu cla tdng van chuyén

Tang mang dam bao truyén tai kiéu
Host -to- Host

Tang van chuyen dam bao truyén tai
Kieu End point —to- End point

End point la cac chwong trinh tvng dung
Cap dich vy van chuyén gdi tin hiéu qua,
tin cay va tiét kiem chi phi cho nguoi
dung

Pai Hoc Can Tho - Khoa CNTT
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Vi tri cGia tang van chuyén

\_

Host 1

Téng (rng dung

Bia chi

el chuyén|

Giao dién vin chuyén
firng dung

Host 2

Téng irhg dung

—5—9

. |Thuec thé

: TPDU
Thire thé M |
1‘.r'_'C

Giao thirc van chuyrén

_

Bia chi mang

Téng mang

ha N
Giao dign mang /
van chuyén

VC

l

Téng mang

CuuDuongThanCong.com
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~

Dich vu cung cdp bdi tang van chuyén

Hai kiéu dich vu
Co noi két :
® Thiét lap nbi két,
® Truyén di¥ liéu
* Hiy nbi két
Khéng ndi két
Cac ham dich vu co s¢ dé triéu goi cac dich vu
van chuyen va cac ham nay la don glan duy
nhat va ddc 1ap v&i cac ham co sé & tang
mang

/
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N a

Cac ham dich vu cd sG - Co noi két

Ham Géi tin goi di Y nghia

LISTEN Khong c6 Nghén cho dén khi tién trinh nao d6 ndi két téi

CONNECT Yéu cau ket noi Chit dong yéu cAu thiét 1ap néi két dén tién trinh khac
(Connection Request) e Y 4P

SEND Dt liéu (Data) Go1 thong tin di

RECEIVE Khong co Nghén cho dén khi mot géi tin dén va nhan nd

DISCONNECT Yéu cau huy ket noi Mubn hity két ndi véi bén déi tac

(Disconnection Request)
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™

Cac ham dich vu cd s - Khong noi ket

Ham Goi tin goi di Y nghia
SEND Dt li¢u (Data) Goi thong tin di
RECEIVE Khong co Nghén cho dén khi mot goi tin dén va nhan né

/
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Cac yéu to cau thanh
giao thuc van chuyén

™

\_

E)leu khlen 16i, danh so thi tw goi tin va diéu
khién luéng di liéu.

M@i trwdrng giao tiép qua mét tdp cac mang
trung gian

Nhirng van dé can quan tam:
Pinh dia chi cac tién trinh trén cac host

X ly nhung truo’ng ho’p mat géi tin, goi tin di cham
dan dén man ky va géi thém mét gai tin bi trung lap,

Pong bd héa hai tién trinh dang trao dbi di liéu khi ma

chung dang & rat xa nhau

/

Pai Hoc Can Tho - Khoa CNTT


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

4 h

Pinh dia chi

Pia chitiéntrinhla —— Bl e
ien trin TSAP 1208 | Ting
TSAP (Transport O 7
SerVice ACCGSS E""Nﬁi kit Tang vdn 1|F1"1L
. | wan chuyén | Chuyén [TSAP 1522 TSAP1836
Point). e | -
Mang Internet a diing T (e | Noap
sO hiéu cong (port), i 5 |
! ang :
Mang ATM la AAL- ; LKDL ;
SAP. i ‘ -
) - ! v a
Tang mang dwoc goi i ;

la NSAP

\_ /
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7

Thiét lap noi ket

~

\_

Host 1 Host 2

-—— uelb oy
2
]
W
=
P
%
W
*

(a)
Three-way hand-shake
Hoat dong binh thwong.

Host 1 Host 2
Ban trung 13p cii

(b)

Ban CR bi trung lap /

Pai Hoc Can Tho - Khoa CNTT

CuuDuongThanCong.com

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

7

Thiét lap ndi ket
Host 1 Host 2

CR

' (s
sy
Ban tring lap cu

Ban trung lap ci

REug
CTa
Ck ..
= J’)

(c)

Ca CR va ACK deéu bi trung lap

/
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4 h

Giai phong noi két

Hai kiéu gidi phdng noi két:
Kiéu di bd hoat ddng nhw sau: khi mot bén
cat noi két, két ndi sé bi huy bd (giong nhw
trong hé thong dién thoai).
Kiéu dong bd lam viéc theo phuwong thirc
ngwoc lai: khi c& hai ddng y hay bd ndi két,
ndi két méi thwe sw dwoc hay
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Giai phong noi két di bo

uelB 1oyL

Host 1

—

Host 2

XS

Khéng con viéc phan
phoi dir ligu khi ma két
néi da bi cat
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Giai phong noi két dong bo

™

M6t nut phai tiép tuc nhan di liéu sau
khi da gd&i di yéu cau gidi phong noi két
(DISCONNECT REQUEST - CR), cho
dén khi nhan dwoc chap thuan hay bé
ndi két ciia bén dodi tac do

St dung phwong phap hiy ndi két ba
chiéu cung véi bd dinh thoi

Pai Hoc Can Tho - Khoa CNTT
https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Giai phong noi

N u

két dong bo

Host 1 Host 2
G&iDR +
Khéi dting bi dinh thei
GoiDR +

Gidi phong ndi két

Géi ACK

\J

ACK

Khdi ddng b dinh thoi

Gidi phng ndi két

Host 1 Host 2
G&i0OR + OR
Khdi dfing b dinh thei
G&i0OR +

Gidi phang nfi ket

G ACK.

T,
‘y

\m

Binh thwdng

Khdi ddng bd dinh thi

Man ky o
Tur gizi phang noi ket

Khung ACK cudi cung bj mét

CuuDuongThanCong.com
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Giai phong noi

N u

két dong bo

Host 1

G&i DR +
Khéi déing bé dinh tho
0

Man ky
G4 DR +
Khéi déng b dinh thei

Giai phang néi két

Gi ACK

Host 2

OR

T
e

*
y
%’

G&iDR +
Khéi ding ho dinh thi

G&iDR +
Khén dding b dinh tho

Giai phang néi két

Host 1

G&i DR +
Khdidng bd dinh théi

Man ky
G3i DR +
Kindi dng ud dinh tho

Mar ky N an
Tu hilly ndi ket

Host 2

*’
e

DR

s

Tra 1o bi mat

Goi DR +
Khdi déng bd dinh théi
)

Ménky
Tu hly ndi ket

Tré I6i mat va cdc géi tin
DR theo sau ciing bi mat
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4 h

Piéu khién thong lugng

S dung giao thirc clra sb trwot voi kich thudc
ctra sO cua bén go’l va ben nhan la khac nhau

Can phai co so do cung cap buffer dong:

Truwdc tién, bén goi phai goi dén bén nhan mét yéu
cau danh rieng so lwong buffer dé chira cac goi bén
gdi g&i dén.

Bén nhan ciing phai tra 11 cho bén goi so lwong
buffer t6i da ma no cé thé cung cap.

Méi khi bao nhan ACK cho moét goi tin co sO thir tw
SEQ_NUM, ben nhan cling phai g&i kém theo théng
bao cho, bén goi biét 12 lwong buffer con lai 1a bao
nhiéu dé bén g&i khéng lam ngap bé&n nhan
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Piéu khién thong lugng

A Théng diép B Giai thich
1 = | <yéucau S buffers> — A mudn B cung cap 8 huffers
i — Sp— -
2 <gck =0, buf =4> E chi cap cho A 4 buffers thdi
— —-
3 — | 5o = 0, data = moO= — A con lal 3 buffers
4 <seq =1, data=m1> Aocon lal 2 buffers
— Af— .
Théng digp bi mat, nhung A nghi né con 1
5 =  <seq=2 data=m2> — e | buffer
— —- ]
E bao nhan cho thdéng digp 0 wa 1, con 3
B m— | <gck =1, buf = 3> e— buffers
A — A —
7 <ged = 3, data = m3> A con lal 1 buffer
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Piéu khién thong lugng

g <seq =4, data = md= A khéng con buffer nao va phai dirng

Thr:“:urjg diép thir 2 cla A man ky va ducc
g <gseq = 2, data=m2= truyén lai

Mol thir da duoc bao nhan, nheng A VA

10 <ack =4, buf = 0= nghén

11 ' <ack =4, buf=1= y A cdthé gdi 1 gdi tin thor 5
i — —

12 <aclk =4, buf = 2> B cothém 1 buffer nira
— —

13 —_— <520 = 0, data = mo= —_— A con lal 1 buffer

14 <gseq = 6, data = mE= A nghén maot lan nita

o —
15 <ack = 6, buf = 0= A van con nghén
16 oo | <ack =6, buf=4= Kha nang dan dén deadlock
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4 h

Tang van chuyén trong mang Internet

Nhiém vu
Pam bao viéc phan phdi thdng diép qua mang.
Phan phoi cac thong diép theo thr tw ma chiing dwoc
goi.
Khéng lam trung lap thdng diép.
H6 tro nhirng théng diép co kich thwdce 1én.
Hb tro co ché ddng bd hoa.
Hb tro viéc lién lac clia nhiéu tién trinh trén mdi host
HO tro hai phwong thire hoat dong
Khéng ndi két (UDP)
Cé6 ndi két (TCP)

\_ /
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/Giao thu'c UDP \

(User Datagram Protocol)

UDP la dich vy truyén di liéu dang khéng noi
két.

Khéng c6 thiét 1ap ndi két gitra hai bén truyén
nhan,

Géi tin UDP (segment) co thé xuat hién tai nit
dich bat ky luc nao.

Cac segment UDP tw than chira moi théng tin
can thiét dé co thé tw di dén dich.

\_ /
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/Giao thic UDP
(User Datagram Protocol)

~

0

16

31

SrcPort

DstPort

Checksum:La phan kiém

Length

Checksum

tra 16i tdng hop trén

Data

WNW\/\/\/\/\/\/\/\/\I

phan header, phan dir
liéu va ca phan header

ao.

Phan header do chira 3
trwong trong IP header:
dia chi IP nguon, dia chi
IP dich, va trwérng chiéu
dai cua UDP.

/
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/Giao thic UDP
(User Datagram Protocol)

Phwong phap kiém tra 16i
u_short
cksum(u_short *buf, int count)
{
register u_long sum = 0;
while (count--)
{
sum += *buf++;
if (sum & OxFFFFO0000)
{
/* bit carry xuat hién, vi thé gap va céng dén né lai */
sum &= OxFFFF;
sum++;

}

}
return ~(sum & OxFFFF);

L

/
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/Giao thac TCP
(Transmission Control Protocol)

™

TCP |a giao thirc cung cap dich vu van
chuyén tin cay, huwdng noi két theo kiéu
truyén théng tin bang cach phan luéng

cac bytes.

TCP |a giao thirc truyén song cdng, hé

tro co’ ché da hop

TCP la giao thirc hwong bytes

/
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/Giao thdc TCP

™

(Transmission Control Protocol)

\_

Tién trinh g&i

[ ]

Buffer g&i

[ 1 Ghi cac bytes

Segment

Segment

Tién trinh nhan

A

]
[ Poc cac bytes

[ ]

TCP

Buffer nhan

A

Segment

Truyén cac segments

/
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/Giao thac TCP
(Transmission Control Protocol)

™

Bé&n chu déng
(client)

Bé&n bi déng
(server)

Bat tay trong TCP

Client Server

dang déng

\

CY

2 dang déng
/
N‘

da dong

P QU LBl 1oy}

10

éé'dc')ng

Huay bat tay trong TCP

/
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7

Piéu khién théng Iugng trong TCP

™

\_

La giao thire truyén huwéng bytes
MGi [an truyén di mot Segment
56 thir ty khéi dau

SequenceNum

*¥Y ¥y L 4
Dk ligu Hdr

Dir ligu Hdr

T

Acknowledgement
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7

[RY4N

Dieu

khién théng lugng trong TCP

™

\_

S& dung giao thirc
clra sO truot

Bén goi
GoiZKB—=

Eﬁ

. [ACK=2048WIN= 2048 |—

Bén nhén Buffer

[=]
B

K
réng

il

2KB

G&itiép
2KB -

(2R T sEq=7ois)
Bén g&i bi )

thé géi téi —=
da 2KB

wgew“-.[ =0

nghén oK. =
2048
<ok o A0peWIN=
Bénggicoé *

m

" xir Iy 2KB

day
Bén nhan da

2KB

GHEE

N\
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/Giao thuc TCP \

(Transmission Control Protocol)

0 4 10 16 31
SrcPort DstPort

SequenceMNum

Acknowledgment

HdrlLen 0 Flags AdvertisedWindow

Checksum UrgPtr

Options (variable)

Data

— T

\ Flags = [ SYN, FIN, RESET, PUSH, URG, ACK] /
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