Giao th we HDLC
]

e 3 loal tram
— Tram chinh:
e CO trach nhiém kiém soat trao doi thong tin trén lién két
e Khung gtri bang tram chinh goi la Iénh
— Tram phu
e Hoat déng dudi sy kiém soat cua tram chinh
e Khung gi bang tram phu goi la tra |0
— Tram hon hop
e 2 loai kénh truyén
~ Khéng can bang: nbi 1 tram chinh, nhiéu tram phu,
— Can bang: ndi hai tram hén hop
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Gilao th wec HDLC
-

e 3 ché dd hoat déng
— Ché d6 tra | chuan (NRM)
e dlng v&i cau hinh khdng can bang
e Tram chinh kiém soat hoan toan viéc truyén tin cda tram phu
— Ché dé tra 1& can bang khéng dong bd (ABM)
e DunNg v&i kénh can bang
e Hai tram hén hop truyén tin khdng can xin phép
— Ché dé tra 1o khéng can bang khéng dong bd ARM
e Dung v&i kénh khéng can bang
e Tram phu c6 thé truyén tin khdng can xin phép
e Tram chinh kiém soat 16i, phuc héi, thiét 1ap két nbi
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Khuon d ang khung d tr liéeu
-

Flag: phan chia khung 01111110;
Pia chi

Kiém soéat

Thoéng tin (chan byte)

FCS: 16/32 bit CRC

Flag | Address

Control ‘ Information ‘ FCSs ‘ Flag

sif— 8 —p—t— S ——a— 5 or |6G-——vyariable¢—-d—16 or 32——t—5—
hits extendable
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Chen bit trc
G

Original Pattern:

11111111717111011111101111110

After bit-stuffing
1111101111101101111101011111010

(a) Example

Flag Flag
}—uil inverted
Flag Flag Flag
(b) An inverted bit splits a [rame in two
Flag Flag Flag
f—uil inveried
Flag Flag

(c) An inverted bit merges two lrames

Transmitled Frame

Received Frame

Transmitted Frame

Received Frame



e Dinh danh cac tram phu

e 8 bits

e CO thé mé rong thanh 7n bit.

— Céc khoi 8 bit c6 bit dau tién bang 1 cho byte cudi cling
-~ Toan 1 (11111111) la dia chi quang ba

1 2 3 4 5 6 7 89

10 11 12 13 14 15 16

0

(h) Extended Address Field

9/9/2008

an
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-

Cac bit ki em soat

I: Information

5: Supervisory

L: Unnumbered

Information ]

1 2 3 4 5 0 7
i N(S) P/F N(R)
MNiS) = Send sequence number
MR} = Reveive sequence nomber
110 5 P/F MR 5 = Bupervisory function bits
M = Unnumbered function bits
F = Pollffinal hit
1 1 M P/F M
i) 8-bit control field format
1 2 3 4 5 f 7 5 9 11 12 13 14 15 16
NiS) P/F NiR)
0 5 0 []] 0 0] PrF MR}

Supervisory | 1

{d) 16-bit control field format

hién lién két dir
j|



Unnumbered (U)

Set normal response/extended
mode (SNREM/SNRME)

Set asynchronous
response/extended mode
(SARM/SARME)

Set asynchronous
balanced/extended mode
(SABM, SABME)

Set initialization mode (SIM)

Disconnect (DISC)

Unnumbered acknowledgment
(UA)

Disconnected mode (DM)

Request disconnect (RD)

Request initialization mode
(RIM)

Unnumbered information (UT)

Unnumbered poll (UP)

Reset (RSET)

Exchange identification (XI1D)

Test (TEST)

Frame reject (FRMR)

.

AR A0

CiR

IR

C/R

R
9/9/2008

Set mode; extended = 7-bit sequence
numbers

Set mode; extended = 7-bit sequence
numbers

Set mode; extended = 7-bit sequence
numbers

Initialize link control functions in
addressed station

Terminate logical link connection

Acknowledge acceptance of one of the set-
made commands

Terminate logical link connection

Request for DISC command

Initiahization needed; request for S5IM
command

Used to exchange control information

Used to solicit control information

Used for recovery; resets N(R), N(S)

Used o request/report status

Exchange identical information fields for
testing

Reports receipt of unacceptable frame .
Lnwong o: wieu knien nen ket du
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Céc bit ki ém soat
...
— 3 loai goi di¥ liéu:
— | di liéu: mat 1 bit danh dau, 1 bit p/f, con 6 bit: mot
dia chi gri, mét dia chi nhan
— S kiém soat truyén tin: 2 bit danh dau, 1 P/F
e RR, RNR, REJ, SREJ: 2 bit, con 3 bit dia chi tram gui
~ U kiém soéat lién két: (5 bit)
e SNRM, SABM, SARM, DISC, UA
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Hoat dong
c_

e Thiét lap lién két
~ B4&o cho hai dau vé yéu cau thiét 1ap lién két
— Xéc dinh ché dé truyén tin: NRM, ABM hay ARM
_ Xéc dinh sb bit cho sb th tw
— Néu hai dau chap nhan, gi»i UA, néu khong, givi DM
e Truyén di liéu
_ S dung co ché ctra sb truot, cé thé cé piggy back
~ Kiém soét truyén tin bang khung loai S: RR, RNR, REJ,
SREJ
e Giai phong lién két DISC+UA
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Hoat dona (Vi d u)

H A h{_‘:.] NiR) H A B

- f — SAHME \\".ﬂnﬂ\* k}}ll}_,_,_«
Time- ‘,J:E_]j—"’-d RNR 4
oul \\"\‘

Il L1 :

(a) Link setup and disconnect (b} T'wo-way data exchange (¢} Busy condition
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Hoat dona (Vi d u)
A B

\éi“\‘
\&Lﬁ
\%*

(d) Reject recovery

9/9/2008

{e) Timeoul recovery
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6. Cac giao th wc khac
I

| Flag | Address | Comtral | Information | FCs | Flag |
8 tn B orla Wariable 16 o7 32 ]
{a) HDLC, LAPB
I Flag l Address | Cemiral | Information I FCS [ Flag |
g 16 1o* Wariable 16 8
(b) LAPD
. Diest. Source e
ol | Mac | Mac | psap | ssar | S-C lioformation| FCS
address | address
Variable 16or48 16 or 48 8 g 16+ Variable a2
(c) LLOMAC
| Flag | Address I Control | Information | FCS [ Flag
B 16 or 32 _ Lo+ Variable 16 or 32 8
{d) LAPF (control)
| Flag | Address l Information | FCS [ Flag
& 161032 ariahle 14 #
(&) LAPF (come)
" Virtual .
General flow | Viriual path . ) Header errar ;
control identifier chamed Comtrol bits control Inivrmation
identifier
4 B 16 4 3 54
() ATM Chwong 6: Dieu khien lién ket du

* = 16-bit control ficld (7 bit sequence numbers) for I- and S-frames; B bit for 11-frames.

N e~
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LAPB, LAPD

e Link Access Procedure,

e Link Access Procedure,

Balanced (LAPB)

~ M6t phan cda chuan

X.25 (ITU-T)

— Tap con cua HDLC -

ABM

— Lién két diém diém gitra
cac nut trong mach

chuyén mach goi

9/9/2008

D

Gannel
ISDN (ITU-D)
ABM
So tht tw 7-bit
DPia chi 16 bit, 2 dia chi
con
e 1 cho thiét bj

e 1 cho NSD

Chwong 6: Diéu khién lién két dir
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Logical Link Control (LLC)
-

- IEEE 802

~ Can bang

~ Trén tang MAC

— Can hai dja chi
e Nguodn va dich

~ S(ra 16i & tang MAC
e 32 bit CRC

- DSAP, SSAP
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Frame Relay
.

Tao céc ludng trén mang chuyén mach goéi cao toc

Thay thé X.25

Dung Link Access Procedure for Frame-Mode Bearer Services

(LAPF)
2 loai giao thure
~ Kiém soat - HDLC
- Co ban - Téap con
ABM
SO TT 7-bit
16 bit CRC
2, 3 4 byte dia chi
~ SO th ty lién két (DLCI)
— Binh danh két ndi ao

9/9/2008
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Asynchronous Transfer Mode
]

e Giao thirc truyén khong dong bo toc dd cao

e D{¥ liéu truyén theo cac té bao 53 byte

e Khong dwa tréen HDLC

Chwong 6: Diéu khién lién két dir
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Bai tap-01
S

Bang ma sau dwoc sir dung trong giao thrc tang
dir lieu A: 01000111; B: 11100011; FLAG (co):
01111110; ESC: 11100000. Chi ra chubi bit truyén
di (bang 01) v&i cac phwong thire chia khung khi
truyén di¥ liéu A B ESC FLAG

dém ky tw

Ky tw dac biét+chen ky tw

Khéi dau va két thac bang cd, chén bit

Chwong 6: Diéu khién lién két dir
9/9/2008 liéu



Bai tap-02
]

e Trong dong byte truyén di v&i phwong phap
ky tw dac biét+cheén ky tw co chudi byte sau
day A B ESC ESC ESC FLAG FLAG D. Dy
liéu ban dau la gi?

Chwong 6: Diéu khién lién két dir
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Bai tap-03
c -

e Truyén chubi bit di liéu
0111101111101111110 bang phwong phéap
kh&i dau bang c& 01111110 va chén bit.
Chudi bit truyén thwce té 1a gi

Chwong 6: Diéu khién lién két dir
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Bai tap-04
S

e Checksum dung dé l1am gi. Viéc chén céc bit
vao cO anh hwéng dén checksum hay khong
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Bai t4p-05
...

e Haitram A, B két ndi truc tiép trao ddi thdng tin.
Tram A c6 10kB d@ liéu mudn truyén. Tram B coO 5kB
dir liéu mudn truyén. Tram A |a tram dé nghi thiét 1ap
lién két theo ché d6 can bang khéng ddng bd (ABM).
Trinh bay qua trinh trao dbi théng tin gika A va B,
néu nhw chiéu dai toi da cua khung di liéu la 1kB,
lién két |a tin cay, khdng co 16i, clra s6 cda A co dd
I&n la 3, cua B c6 do I&n la 4.

Chwong 6: Diéu khién lién két dir
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Bai tap-06
...

e HDLC. M6t khung dir liéu v&i N(S)=3,
N(R)=5 dwoc tram A gui di. Trong khung dir
lieu ma tram A nhan dwoc thanh cong
(khong 16i trwde d6), N(S)=?

e Xem lai cac vi du clra sb trwot
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