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* Nhiém vu cua l6p (téng) lién két dir liéu (Data Link) la cung
cap cac dich vu cho 16p (ting) mang. Dich vu chinh cua tang lién
két dit liéu 1a truyén tai dit liéu nhan dugc tir ting mang cia may
giri dén tang mang cua may nhan thong qua mot lién két vat 1y.
Cho phép xac dinh & mirc vat 1y cac thiét bi trén mang thong qua
dia chi vay ly, tir d6 quy dinh viéc giri, nhan, truy xuét dir liéu
trén mang.

0,25

- Bé lam duoc dicu nay, téng lién két dir liéu lay cac goi tin
(Packet) ma n6 nhén dugc tur tang mang va goi chung vao trong
cac khung (frame) dé truyen di. M&i khung chira phan tiéu dé
(Header), thong tin can truyén di (Payload field) va thong tin theo
ddi khac (Trailer).

- Pé co thé tmyén tai dugc dir liéu nhan tir ting mang dén may
nhan, tang lién két dir liéu phai st dung cac dich vu dugc cung
cap boi tang vat ly. Tat ca nhing gi tang vat ly thuc hién 1a nhan
mot chudi cac bit tho va cb ging truyén ching dén may dich.
Tang vat Iy khong dam bao vé do tin cay cua cac bits dugc truyén
di. Sé lugng bits dén noi nhan co6 thé nhiéuy, it, hay béng sb bits
da goi di; tham chi gia tri ciia chung cling c6 thé khac voi gid tri
ma ching da dugc goi di. Chinh vi thé ma ting lién két dir liéu
phai do tim va xir 1y cac 13i trén dit liéu nhan duoc.

- Tiép can diéu khién ludng dya trén phan hoi (feedback based
flow control): Ngudi nhan goi thong tin vé cho ngudi goi cho
phép nguodi goi géi thém dir li€u cling nhu bdo véi ngudi goi
nhiing gi ma nguoi nhéan dang lam.

- Tiép can diéu khién ludng dua trén tan s6 (Rate based flow
control): Trong giao thire truyen tin cai sin co ché gidi han tan
sudt ma nguoi goi co thé truyén tin. Co6 nhiéu giao thirc diéu
khién lién két duge st dung trong mang, quan trong phai ké dén
la giao thtc HDLC (High level Data Link Control). So lugc
nguyén 1y 1am viéc nhu sau: bén giao tiép s& guri frame dir liéu
SABM va thiét 1ap bd dém thoi gian UA bén nhan dugc frame s€
tra 161 bang frame UA dé bén giao tiép x6a bo bo dém thoi gian.

- Mét giao thic khac cling hay dung trong mang la giao thirc
diém ndi diém (PPP - Pont to Point Protocol) duoc dinh nghia
trong RFC 1661 co chirc ning phat hién 13i trén dit liéu truyén,
phan phdi dia chi IP khi ndi két may tinh vao mang va kiém tra
quyén ding nhdp va cac tinh ning khic. Bao goém giao thuc
dudng truyén cho phép thiét 1ap kénh giao tiép, kiém tra thoa
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thuén kénh truyén tin va x6a kénh khi khong con nhu cau. Giao
thirc nay goi 1a LCP (Link Control Protocol). Thtr hai la phuong
phap chon lya cac giao thuc khac nhau cho ting giao thirc mang
NCP (Network Control Protocol)

Lop 2 dugce chia thanh 2 16p con 1a LLC va MAC, cac 16p phu
luon kich hoat, théng nhét, tinh mang séng con, nod tao ra kha
ning tuong thich vé mat k¥ thuat va kha nang lién lac bang may
tinh.

Nhu vay dbi v6i 16p lién két dir liéu c¢6 4 khai niém chinh ma can
phai biét:

- Lop 2 thong tin véi cac 16p trén thong qua LLC.

- Lép 2 dung dia chi MAC dé xéac dinh cac thiét bi, MAC dung
mo hinh danh dia chi phang 48 bit.

- Lép 2 dung ky thuat déng frame dé to chirc hay nhom dir liéu.

- L6p 2 dung MAC dé chon may tinh nao s& truyén cac dir liéu
nhi phan, tr mot nhom trong trudng hop tit ca cac may tinh déu
mudn truyén ciing mot lic.

0,5

1. Card mang (NIC hay Adapter)

Card mang 13 thiét bi nbi két gitra may tinh va cip mang. Ching
thuong giao tiép voi may tinh qua cac khe cam nhu: ISA, PCI
hay USB . . .Phan giao tiép véi cap mang thong thuong theo cac
chuan nhu: AUL BNC, UTP . ..

Céc chuc nang chinh cua card mang:

- Chuén bj dix liéu dua 1én mang: trudc khi dua dir liu phai dugc
chuyén tir dang byte, bit sang tin hiéu dién dé co thé truyén trén cap.
- Goi dir liéu d&n may khac.

- Kiém soat ludng dir liéu giita may tinh va hé thdng cap.

Card mang hoat dong ¢ 16p data link

2. Modem

La thiét bi dung dé ndi hai may tinh hay hai thiét bi & xa thong
qua mang dién thoai, duong thué bao , hodc PSTN . Modem
thuong c6 hai loai; intemal (1a loai dugc gan bén trong may tinh
giao tiép qua khe ¢dm ISA hodc PCI), extemal (la loai thiét bi dit
bén ngoai CPU giao tiép CPU qua cong COM theo chudn RS-
232). Ca hai loai trén déu c6 cong giao tiép RI11 dé ndi véi day
dién thoai.

Chure ning ciia modem 1a chuyén d6i tin hiéu sé (digital) thanh
tin hiéu twong tu (analog) dé truyén dir liéu trén day dién thoai.
Tai diu nhan, modem chuyén dr liéu nguoc lai tir dang tin hi¢u
tuwong tu sang tin hiéu s6 dé truyén vao may tinh. N6 gitip ndi cac
mang LAN & xa vdi nhau thanh cic mang WAN, gitp nguoi
ding c6 thé hoa vao mang ndi bd cta cong ty mot cach dé dang
du nguoi do6 ¢ not nao.

Modem hoat dong & tang vat 1y

3. Repeater

La thlet bi dung dé khuéch dai tin hiéu trén cac doan cap dai. Khi
truyén dir liéu trén cac doan cap dai tin hiéu dién sé yéu di, néu
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chung ta mudn mé rong kich thudce mang thi ching ta dung thiét
bi nay de khuech dai tin hi¢u va truyén di tlep Nhung ching ta
cht ¥ rang néu ching ta tiép tuc ding nhiéu repeater dé khuech
dai va mé rong kich thudc mang thi dir liéu s& sai léch vi moi lan
khuéch dai tin hiéu yéu s& bi sai léch. Thiét bi nay hoat dong &
16p vat 1y trong mé hinh OSI nén né chi hiéu tin hiéu dién nén
khong loc duoc dir li€u ¢ bat ky dang nao.

4. Hub

La thiét cé chirc ning twong tu repeater nhung nhiéu port hon nén
cho phép nhidu may tinh nbi tap trung vé thiét bi nay. Cac chuc
nang giong nhu repeater dung dé khuéch dai tin hiéu dién va
truyén dén tat ca cac port con lai dong thoi khong loc duoc dir
liéu. Thong thudng Hub hoat dong ¢ 16p 1 (16p vat 1y). Hub gdm
3 loai: Passive Hub, Active Hub va Intelligent Hub

Hub hoat dong ¢ 16p vat ly

5. Bridge

La thiét bj cho phép két noi hai nhanh mang, c6 chic nang
chuyén ddi co chon loc cac géi tin dén nhanh mang chira may
nhan goéi tin. bé loc duge céc goi tin va biét duoc goi._tin nao
thuoc nhanh mang nao thi bridge phai c6 bang chia dia chi
MAC, g véi timg tram bang nay cho biét nhanh mang ma may
do truc thudc; Bang dia chi co thé duoc khoi tao tu dong hodc
phai cdu hinh bang tay. Do bridge hiéu duoc dia chi MAC nén
bridge hoat dong & 16p 2 (16p Data link) trong mé hinh OSI.

6. Switch

La thiét bi gibng nhu bridge nhung nhiéu port hon cho phép ghép
nbi nhiéu doan mang voi nhau. Switch ciing dua vao bang dia chi
MAC dé quyét dinh géi tin nao di ra port ndo nham tranh tinh
trang giam bang thong khi s6 may tram trong mang ting 1én. Do
hiéu duoc dia chi MAC nén thiét bi nay cling hoat dong téng 2
trong md hinh OSI. C4 biét hién nay c6 01 sb Switch Layer 3
hoat dong & 16p Network

7. Router

La thiét bi dung ndi két cac mang logic v6i nhau, kiém soat va loc
cac goi tin.nén han ché duoc luu luong trén cac mang logic: Céac
router ding bang dinh tuyén (routing table) dé Itru trit thong tin vé
mang dung trong truong hop tim duong di t6i uu cho cac gol tin.
Bang dinh tuyén chira cac thong tin vé dudng di théng tin vé uoc
luong thoi gian khoang cach . . . . Bang ndy c6 thé cdu hinh tinh
hay tu dong. Router hiéu duoc dia chi logic IP nén théng thuong
router hoat dong & tAng mang (network) hoidc cao hon.

8. Gateway

La thiét bi trung gian dung dé néi két mang ndi bd bén trong va
mang bén ngoai. N6 c¢6 chirc ning kiém soét cac ludng dir liéu di
ra va vao mang nham ngin chin hacker tin cong. Dong thoi thiét
bi nay cling ho tro chung ta chia sé mot s6 dich vu (nhw chia sé
internet). Thong thuong, gateway la mot router.
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Gateway hoat dong ¢ 16p mang

9. Wirlesss Access Point

Wireless Access Poin 1a thiét bi két néi mang khong day duoc
thiét ké theo chuin IEEE 802.11, cho phép ndi LAN to LAN,
dung co ché CSMA/CA dé giai quyét tranh chap. N6 con hd tro
t6i do truyén khong day 1én 11 Mbps trén bang tan 2,4GHZ ISM
dung cong ngh¢ radio DSSS. Trong mang dung wireless, ludn
can co Access Point va wireless NIC.

Wirlesss Access Point hoat dong o tang Data link (lién két dir liéu)
Luu y:

- Néu duoc ding tén thiét bi mang (mdi tén 0,25) va hoat dong
dung tang (mdi cai 0,25) cua tir 08 thiét bi tro 1én duoc tdi da 1a
02 dieém.

- Mai thiét bi néu néu ding cong dung thi dugc 0,5 diém, ti da 2 diém

Tu dia chi mang 10.25.200.0/22, chia thanh 5 mang con nén
muon 3 bit phan host (vi 2" >= 5, nén n = 3)

S6 bit 1am net 14 22 + 3 = 25 (d& bai cho /22)

S6 bit 1am host 1a 32 - 25 =7

Sé host hop 18 trong mdi mang con 12 27 —2 = 126
S6 mang con can chia gom:

Mang 1: 10.25.200.0/25

Mang 2: 10.25.200.128/25

Mang 3: 10.25.201.0/25

Mang 4: 10.25.201.128/25

Mang 5:10.25.202.0/25

1,0

Mang 1: 10.25.200.0/25

Dia chi IP tha 1: 10.25.200.1/25

Pia chi IP Broadcast: 10.25.200.127/25
Day dia chi IP hop 1¢:

10.25.200.1 —10.25.200.126/25

0,25

Mang 4: 10.25.201.128/25
Dia chi IP thu 1: 10.25.201.129/25
Dia chi IP thu 2: 10.25.201.130/25

=> Dia chi IP thtr 5: 10.25.201.133/25

0,25

Tim dia chi mang
Doi IP: 192.168.25.193 va Subnetmask/26 vé dang nhi phan, sau
dé dung phép AND

192.168.25.193 11000000 | 10101000 00011001 11000001
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/26 1111111 11111111 11111111 11000000
AND 11000000 ' 10101000 | 00011001 11000000

Vay dia chi mang la 192.168.25.192/26

Tim dia chi Broadcast
Subnetmask /26 s6 bit 1am host 1432 —26 =6

Pé tim dija chi Broadcast ta ddi 6 bit 1am host cta dia chi mang ra
bit 1: 11000000.10101000.00011001.11111111

=> Dap an: 192.168.25.255/26

0,5

Dia chi mang tim dugc & trén: 192.168.25.192/26
Dia chi mang thtr 1: 192.168.25.192/26

Dia chi mang l6n nhat: 192.168.25.254/26
Dia chi Broadcast mang: 192.168.25.255/26
=> Day dia chi IP hop 1€ 1a:
192.168.25.193/26- 192.168.25.254/26

0,5

Tur dia chi mang 192.168.25.192/26, chia thanh 6 mang con nén
muon 3 bit phan host (vi 2" >= 6, nén n = 3)

S6 bit 1am net 1a 26 + 3 = 29

S6 bit lam hostla 32 -29 =3

S6 host hop 1é trong mdi mang con 142> —2 =6
S6 mang con can chia gom:

Mang 1: 192.168.25.192/29

Mang 2: 192.168.25.200/29

Mang 2: 192.168.25.208/29

Mang 3: 192.168.25.216/29

Mang 4: 192.168.25.224/29

Mang 5: 192.168.25.232/29

Mang 6: 192.168.25.240/29
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Tong diem
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