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g NOI DUNG CHINH

= Kiém sdat 16i (Errror Control).
= Kiém soat luéng ( Flow Control)

= Quan ly két ndi ( Connection
management).

= Nghi thtic Lép lién két du liéu
( DATA LINK PROTOCOL)
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I-frame -
P | S

ACK frame or NAK frame

F“: Primary (phia so cap) la phia gti di cac frame di
iéu.

S : Primary (phia thi cap) la phia thu cac frame di
liéu tu P.

| : frame (infromation frame): khung thong tin chua du
lieéu phia phat truyen cho phia thu.

I(N) : S6 tuan tu clia khung théng tin do

ACK frame (Acknowledge frame) : S truyén t6i P dé
bao la da nhan di liéu t6t (khdng bi 16i).

NAK frame (Negative Acknowledge frame: S truyén
tGi P dé bao la da nhan di liéu sai (bi 16i).
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g Kiém séat I0i
BK
5N (Errror Control).

= Phia nhin khi nhian dugc frame sé& ki€m tra c6 18i hay khong,
sau d6 c6 2 kha ning
= Gdi lai phia phdt bdn tin diéu khién d€ xdc nhin 1a khung
tin khong 161.
= Gé&i lai phia phdt bdn tin diéu khi€n d€ yéu ciu phdt lai
khung tin n€éu khung tin 101.

> Quad trinh ndy dién ra ty dong nén goi 1 Automatic
Repeat Request (ARQ)
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N

BK ' '
@ Kiém soat |01

= Cédc phuong phdp ki€m so4t 15i:
= Idle RQ ( Stop and Wait )
=« Implicit ( Hi€u ngdm )
= Explicit ( Twong minh )
= Continuous RQ
= Selective Repeat
Implicit ( Hi€u ngam )
Explicit ( Tuong minh )
» Goback N
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‘BK Ildle RQ ( Stop and Wait )

= Ung dung:
= S dung trong ki€u truyén s liéu dinh hudng ky tu
(character-oriented).
= Hoat dong theo ch€ dd ban song cong.
= DPinh dang cta cac frame trong Idle RQ nhu sau:
s C6 3 loal frame : I-frame, ACK-frame, NAK-frame.

= Cdacframe nay goi la PDU (Protocol Data Unit) trong Idle
RQ
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Idle RQ ( Stop and Wait )

PDUs — Protocol Data Units

NAK- frame format ACK- frame format
N(S) — Send Sequence Number

N(R) — Receive Sequence Number
SOH — Start of Header

STX - Start of Text

ETX - End of Text

BCC — Block (sum) Check Character
ACK - Acknowledge

NAK — Negative Acknowledge .
e R e R S )
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ldle RQ ( Stop and Wait )

- o N
= DPic diém:

P chicé mdtI— frame dang chd ACK tai mot thdi diém

Khinhan mo6t I — frame khong bi 161, S truyén lai P mot ACK frame,
khi P nhan dudc ACK ciia frame N, P sé& tiép tuc truyén I — frame k&
tiép (N+1).

Khi P bdt dau truyén I — frame, né sé khéi dong bd dinh thdi (Timer
start), néu qua khodng thdi gian gidi han (time expires/restarts ) ma
khong nhan dugc frame trd 15i tir S thi P sé& truyén lai frame dé.

N€&u S nhan dugc cung 1 frame 2 14an thi sé loai bd ban copy. Piéu
nay thuc hién dugc do trong mdi I-frame P déu truyén kém theo s&
tuan tu clia frame.

Khong tén nhi€u bé nh§ dém

Hiéu suit st dung dudng truyén thap
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Idle RQ ( Stop and Wait )

= Idle RQ - Implicit ( Hiéu ngim )
= Vidu: Khi 1 khung I(N) bi 16i va khi ACK (N) bi 16i

a) Timer stopped
G Timer started I Timer started Timer stopped
L e |

Primary, P LN l LNV + 1) lI(N + 2)'
-
& & =
~~ :> Time
Secondary, S l (V) I I:] l IV + 1) I EI
(ii) Timer started Timer expires/restarted Timer stopped
b
Primary, P el | T el | v+
E o
— .~ — .
= ; = e
= - |:> Time
Secondary. S - E E :. [ I(N) I I:l
= H -
(i) Timer started imer expires/restarted Timer stopped
Primary, P oo | : i |  icv+1 ]

x:> Time

b
D%
L
o ACK’M

Secondary, S l I(AN) I I ICN)

EEaae Cormptod Duplicate detected/discarded
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Idle RQ ( Stop and Wait )

Timer stopped

—
e
:: > Time

Idle RQ - Explicit ( Tuwong minh )

Timer started

= Vidu: Khi 1 khung I(N) bi 13i va khi ACK (N) bi 15i
!

)
)
Primary, P

Secondary. S

@ Time

(ii)

Primary, P
Secondary, S

(iii)

https://fb.com/tailieudientucntt

4
T2 | IV + 1)
= = = 2
= =g T S o
~ = &5
=1 O 5 1T
Timer started Timer restarted Timer stopped
4
i~ | 11 Tl | i v +~1 |
T
- = = =
= =y =5 =
= & ——> Time
o =111
—>€—» — Frame corrupted
Timer started Timer expires/restarted Timer stopped
y
Primary, P> I(2V) I . (V) I I I(/V + 1) ]
— = = =
== A = AT
- -
- -
e -~ 10
h
Duplicate detected
Khoa Pién - Dién tir - PHBK TP.HCM
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Idle RQ ( Stop and Wait )

= Hiéu suit st dung dudng truyén

Timer stopped

Timer started  Timer stopped
L

I I | 2

Timer started
|

Primary, P

Secondary, S

T b T, = Frame propagation delay (P — S)
Ti | . T, = Frame transmission time (P — §)
Ti§ T,, = Frame processing time in S

3 T, = ACK propagation delay (S — P)
T: | T,, = ACK transmission time (S — P)
T, T ¥ ACK processing time in P

3-11
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Idle RQ ( Stop and Wait )

sender receiver

Thoi diém g&i g6i 0,t=0
Thoi diém g&i xong g6i 0,t =L/ R¥

G6i 0 dén

RTT G06i 0 dén xong

ACK dén, va g&i goi tiép]
theo,t = RTT +L/R
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’%‘ ldle RQ ( Stop and Wait )

s Trudng hop truyén khong c6 101, thi thdi gian tong dé hoan
thanh viéc truyén va xtt Iy mot I — frame:
Tt= Tix+ 2Tp + Tap + Tip + Tax
= Thong thuéng T
do:

N\ ~ 2 Zy* Y
> LipVa T, ratnho sovo1 T va T, do

T,~T, +2 Tp
= Hiéu suit lién két dudc dinh nghia 13 ty sO cua thdi gian P
phdt mot frame T._ trén thdi gian tong d€ hoan thanh viéc

truyén mot frame@O.T, T, _ |
£, T, +2f, 1+2a
A
T

Véi I
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ldle RQ ( Stop and Wait )

= Trudng hop c6 161, cdc frame bi 16i phai thuc hién viéc truyén lai.

Gid st d€ truyén thanh cong 1 frame thi trung binh ¢6 N, frame
truyén lai, do d6 x4c sudt mot frame khong 16i1a 1/N_va thdi gian
truyén tdng cdng :

T =N.T_+2N.T

rtp
« Hiéusuat: 7o D _ L _ L 1
T  NT +2NT TV NQO+2
4 1 roix o Nr 1 _I_ - p] ,:»-( a)
. GoiP 13 xdc suit mot bit bi 151, khi d6 x4c ‘suit fi6¢ frame

(chiéudai N.) b1 16i 1a:
P.=1—(1-P)Ni ~ NP, néuNP <<l
= Khid6, xdc suat frame khong bi 16i 1a 1 — P; va do vay

N - 1 1 1-P

U= =
1—Pf N, (1+2a) 1+2a
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Continuous RQ

- o A
= Pic diém:

P truy€n cédc I frame t6i S mot cach lién tuc ma khong dirng lai dé
chd ACK frame truyén vé tir S.

Khi ¢6 nhi€u hon 1 I-frmae chd ACK, P gii lai bdn sao ctia cac |
frame trong by d€ém truyén lai (retransmzsswn list)hoat dOng theo
nguyen tic FIFO

S trd vé ACK frame cho mdi I frame nhan ding.

Mbi I frame chita s6 thit ty dudc trd vé trong ACK

Khi P nhan ducéc ACK thi s€ loai bo I — frame tuong 'ng ra khdi danh
sach.

Cac I frame nhan dugc khong 101 dudc S chita trong bd dém thu (link
receive list) d€ chd xt 1y .

S ludn chd cdc I frame k€ ti€p theo thit tu dé xtt 1y. Trong trudng hgp
frame nhan dugc khong ding thu tu (gid su’ trudc d6 nhan frame N k€&
dé&n nhan frame N+2 ) thi S sé giit lai tdt c3 cdc I frame trong bd dém
thu cho dé&n khi nhin lai dugc frame theo dung thit ty (frame N+1)
Ngoai trir nghi thitic Go Back N, bd dém thu bén S 1udn ludn chi giir
lai dung 1 I- frame vura nhan du’cjc.
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BK '
o N Continuous RQ

= Trong trudng hop ¢ 16i x4y ra trong qud trinh truyén dan, cé 2 cich
truyén lai dugc 4p dung nhu sau:
= S phdt hién va yéu cau P truyén lai chi nhitng frame bi
16i. Ki€u truyén lai nay dudc goi 13 truyén lai c6 Iya chon
(selective — repeat).
= S phdt hién va yéu cau P truyén lai nhitng frame chua
dudc tra 15i ACK, nghia 13 tit cd cdc frame ké tir frame
cudi cing nhin ding. Kiéu truyén lai ndy dudc goi 1a Lip
lai N (go-back-N).
> Hiéusuat st dung dudng truyén cao.
> Canbd dém 16n.
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Continuous RQ

N N+d N+2 N e 3 N+4 N+5 V(S)
$ o5 ' B | Y
N+2 N+3 N+4i Chianiie

N+1 N+ N+2 N+3 N+4 of link
N N N N+1 N+2 N+3 retransmission

¥ g = Do Y i
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Continuous RQ

s Go

back N

Gid st I(N+1) bi 16i

S nhan I(N+2) khong dung thit tu (chuwa nhan dugc frame N+1)

S gfl’iNAK (N+1) cho P d€ bdo P bit dau truyén lai tir frame N+1 va
bit ddu khdi dong timer d€ chd nhan I(N+1), néu qué mot khodng
thdi gian xac dinh ma khong nhan duge I(N+1) thi S truyén lai
NAK(N+1) ( dé phong trudng hgp NAK(N+1) b1 161).

S vao trang ,théi truyén lai (Retransmission), tam thdi khong tr 151
ACK cho bat ky frame nao nhan dugc va chd I(N+1).

Khinhén dugc frame N+1, S tra 16i ACK (N+1) va ra khoi trang thai
truyén lai.

Bén P khi g&i 1 I — frame thi cling khéi dong timer. Sau khoang thGi
gian Time Expires ma khong nhin dugc tin hi€u trd 15i cia frame nay
this€ truyén lai frame do.

Bd dém thu khong can dung lugng 16n.
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Continuous RQ

Vi du: Khi
1 khung
I(N+1) b1
161

CuuDuongThanCong.com

P enters retransmission
state
(a) N N+1 N+2 N+3 N+4 N+5 V(S)
Y Y i
fes N Contents of link
N+3 N+3 retransmission
N+2 N+2 list
N+1 N+ 1
Y \ ¥ ¥ R
Primary, P KN+2) | IN+3) | IIN+4) | IIN+1) | KN+2) I(N +4)
-
% 2 2\ %
X ¥ I X x ‘
2 2l A\ = |
' :‘.:} Time |
X
; f
Secondary, S IIN+2) | IN+3) | IIN+4) | N+1)

Contents of link

4

N N+1

ver §

N+1T

receive list

¢
N+1 T

+

N+1

Frames discarded
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Continuous RQ

Vidu: Khi
1 khung
ACK bi 16i

CuuDuongThanCong.com

(b) N N+1 N+2 N+3 N +4 N+5 - V(§)

Y e s s . Y

Contents of link
retransmission list

N
Y
Primary, P
:> Time
Secondary, S
J A
% N N+3 N+4 L |
Contents of link i
| | e li 3
+ * + * + receive list
N N+1 N+2 N+3 N+4 N+5 =-=— V(R)
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Continuous RQ

= Selecttive repeat
= Bén phatchi phét lai cac frame bi 101, con cac frame trudc d6 khong
b1101 s€ khong phatlai. C6 2 cach thuc hi€én di€unay :
= Implicit Retransmission:

Gia sit I-frame N+1 bi 16i :

S trd vé ACK frame cho nhirng [-frame dung (N, N+2, N+3,..).
Khinhan dugc ACK ciia I-frame N+2, P nhin thiy ACK
(N+1)chua nhan dugc -> b1 161 -> P xo0a I-frame N+2 ra khoibd
dém va truyén lai frame N+1.

Gia st ACK(N) bi 16i :

Khinhan dugc ACK cua frame N+1, P phdt hién ACK(N) chua
nhan dudc, c6 nghia la frame N b1 101 do d6 P truyén lai frame N.
Khinhdn frame N lan th 2, S x4c dinh dugc sy tring 13p va do
d6 bd qua, tuy nhién S van truyén trd vé ACK(N) d€ ddm bio P
x04 I-frame N ra khdi bd dém.a2n bd dém thu 16n

> B0 dém thu can dung lugng I16n.
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Continuous RQ

(a) P enters P leaves
retransmission retransmission
state —ll—state
N N+1 N+2 N+3 N+4 N+§ N+5 V(S)
v v Y Y Y Y Y s
V'l . N+4
Vidu: Khi ver) [ves ) [ [
———————————
N+1 N+1 N+2 N+2 N+4 N+1 of link
1 un N N N N+1 N+1 N+3 N+4 retransmission
kh g is
A i A A f L i

I(N +3)

I(N+1) bi
13i

IN+2) [ IV +3) [ Iv+4) [ 1v+n | 1v+5) |

2 f [N+2f [n+2f [N+
A e B —
5 il
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Continuous RQ

Vidu: Khi
1 khung
ACK bi 16i

CuuDuongThanCong.com

A ! ‘ o =N
N+1  N+2  N+3 N+4  N+4 V(S)
$ o0 e o Y :
N+3
N+2 N+2 N ok
N+1E|N+1E[N+1] [ N+3 N of link
N N N N JIN+2E|N+3 retransmission
) ] ¥ ¥ \ | ha
Primary, P I(N) IN+1) | IN+2) | KN+3) I(N)
= = ~\= ~ o~
- o i el e P e Lic)
SRR T T P\ s
Sl REls  \2 3 = = _
vONE \lg \E 7 >
< < =
Secondary. S I(N) IIN+1) | IIN+2) | IN+3) I(N)

Contents
of link
receive

list
; : e,
4 A —
N N+l N+2 N+3 N+4 N+4
—>%— Corrupted frame
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Continuous RQ

= Selective repeat
= Explicit Retransmission

Bén P khi phat motI frame s€ giit lai ban copy cua I frame d6
trong bd dém d€ chd tin hiéu tra 151.

Khinhin dugc frame khong 101, S sé trd 131 ACK.

Khi P nhin ACK (N),P sé& loai bd tit cd ciac I —frame trudc I(N)
va chinh n6 ra khoi by dém.

Khi S khong nhan dugc frame batky gid st IIN+1), S s& g&i P
NAK(N+1), va chuyen sang ché do Retransmlssmn (trong ché dj
nay S se khong tra loi ACK cho bét ky I-frame nao nhdn duoc),
dong thoi khdi dong tiner (Dé 'phong truong hop NAK 16i thi sau

thoi gian timeout sé truyen lai cho dén khi nhan duoc I(N+1).
Néukhong truyén lai thi cé6 khd nang I(N+1) sé khong bao gio

thu duoc khi NAK(N+1 ) bi 16i (hinh b)).
Khinhan dugc NAK(N+1) thi P g&ilai I(IN+1).

Khi S nhan dugc I(N+1) thi g6ilai P ACK(N+1) va thoat khoi
trang thai Retransmission.
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Continuous RQ

», . P enters P leaves

‘ l du: Khl retransmission retransmission

—_— e state -l state 1
I khung isuREE e

. RS e T i o =
I(N+1) bi T T _
16i

N+3 |
N+2
N N+1 e
/ i \ i Y \
Primary, P (N IN+1) | IN+2) | UIN+3) | IN+4) | IIN+ 1)

:D Time

Secondary. S

) L |

/(R)
A A -—
N N+1 N+1 N+1 N+1 N+1 N+5 N+6
S enters retransmission state S leaves retransmission state
" a 3-25
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Continuous

RQ

Vidu: Khi
1 khung
NAK bi 16i

CuuDuongThanCong.com

(b)

V(S)
Y
N+5
N+4 :
Ll ﬂ ¥+ 6 <—— Contents of link
N+2 N+35§ retransmission list
N+ ]J;]: N+4 f
\ i \J y
Primary. P N +5)

@ Time

Secondary. S

0

—3—>» Corrupted frame
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BK '
o N Continuous RQ

= Continuous RQ

= Trudng hop dudng truyén 16i

= Selective Repeat
K=>1+2a:

U=1-P,
K1-P
K < 1+2a U N a-F)
N.(1+2a) 1+ 2a
= Go Back N
: U = -5
K=1+2a: 1+ P (K1)
K@1-P,

U =
(1+2a)(1+ P, (K —1))

K< 1+2a
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BK Continuous RQ

Vidu:
s Mot chudi cdc khung dit liéu L=1000 bit dugc truyén theo
nghi thi‘c RQ rdnh. Biét tdc do lan truyén séng trén lién két
14 V=2.108m/s. Hay xéc dinh hiéu sudt lién két v4i cdc tuyén
lién két sau:
= Tuyén lién két c¢6 chi€u dai S=10km, ty 1& 15i bit 12
BER=10*va tdc do truyén dit liéu 12 R=9600bps
= Tuyén lién k&t c¢6 chi€u dai S=100km, ty 1€ 101 bit 14
BER=10*va tdc do truyén dit liéu 12 R=10Mbps
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g .
Q@ Continuous RQ

e Qe

Bai giai:

= S=10km, BER=10*, R=9600bps
T _S_10%10°

= Thdigian lan truy€n séng: _ _ 5%105(s)
v 2*10°
. ol o L1000
= Thdigian phat mot khung dir li€u:  Tu =7 =5s5 "> 0.1(s)

10

’ A P X . i L . 00 -
= Xdécsuat truyén ding moi khung: P =(1-BER) =(1-10") " ~0.905

Uo__ Tu*P_01%0005 ..
= Hiéusudtliénkét: — (T,+2*T,) (01+2*5*10°)
= S=100km, BER=10*, R=10Mbps
* —4 *
U ——tu b 10770905 40905 (¢ u,

C(Ta+2*T) (10 +2*50*10°)
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. KIEM SOAT LUONG
i< (FLOW CONTROL)

= Muc dich :
= Diéu khién viéc truyén dif liéu giita bén phdt va bén thu
sao cho dam bao bén thu ludn ludn c6 thé nhin dugc di
liéu vao bd dém trude khi xir 1y.
= Theo cdc co ché diéu khi€n 16i trén, ¢6 nhitng thdi di€ém
bd dém bén thu bi qu4 tdi do lugng 16n dif liéu truyén dén
nhung chua dudce xit ly. Do d6 viéc mat du liéu c6 thé x4y
ra. Vi vy phdi bdo bén phit biét d€ ngung phat va chi
phét lai khi bén thu da sidn sang nhan.
= C6 2 phuong phdp diéu khién ludng :
= X-ON/X-OFF
= Sliding Window
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' ~ ’ N
@ KIEM SOAT LUONG

= X-ON/X-OFF
= Khi bd dém bén S bi qud tdi s& gbi ky hiéu X-OFF vé P,
P s& ngung viéc truén dir liéu.
= Khi S thodt khoi trang thai qua tai thi sé gdi ky hiéu X-
ON vé P, P ti€p tuc qud trinh phdt dit liéu.
= Vidu trong RS232, chan RTS va CTS dugc dung dé diéu
khién ludng.
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’ 2 AT I 1A
N KIEM SOAT LUONG

= Sliding Window
= Coché:

= Cac I frame da phdt di va dang doi ACK dugc dit trong clra s6 goi send
Widown.

= GiGi han s6 lugng I frame dudc phdt trude khi nhan ACK 1a K (K 1a kich
thuGc Send Windown).

= MOi khi phdt mot I Frame, canh trén cira s6 UWE ting 1én 1.
= Mdi khi nhan mot ACK, canh dudi ctra s6 LWE tinglén 1.
= Bénphdt s& ngung truyén néu UWE — LWE =K

= Bénthu cling, thuc hi€n tuong tu, cac frame trong bd dém thu dugc quan
sdtbdi ctra s6 nhan goi 1a Receive Widown

= Nguyén tac chon K ddm bdo rang S s& nhan dudc tat ca cic I-frame
truyén t6i. Cac thong s6 anh hudng t6i viéc chon K 1a:
« Kich thu6c frame
= Dung luong by dém
= Thoi gian tré do lan truyén séng.
= TOc do phat
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’ 2 AT I 1A
N KIEM SOAT LUONG

lower

Windowsize = 7 window

edge upper
window
edge

tx 1 frame

max window size
can’ttransmit

max window size
can’ttransmit
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’ 2 AT I 1A
N KIEM SOAT LUONG

= Nguyén tic danh so :

= D& nhin dang cdc frame v6i nhau mdi frame dudc gdn
mot s thi tw (Sequence number), theo nguyén tic thi c6
thé gdn dén vo cung.

= Tuy nhién d€ han ché&, két hgp vdi clra so trugdt, s6 tuan tu
dugc gidi han theo nguyén tic dinh xoay vong.

= SO lugng cdc s6 nhan dang dudc han ché va quyét dinh
bdi kich thuGc ctra sO va nghi thic.
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' ~ ’ N
Q@ KIEM SOAT LUONG

= VéiIdle RQ s0 frame can danh s6 14 2
s V6i Go-Back-N, s6 frame can ddnh so 1a K+1
« VD: k=7. Pdanh s6 0,1,2,3,4,5.6,7,0.1....
= Vdi Selective Repeat, s6 frame can ddnh s6 12 2K+1

= VD: k=7. Panh s6
0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,0,1....
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KIEM SOAT LUONG

(a) Flow stopped

Frames waiting to be
Frames already acknowledged Frames waiting to
acknowledged E | : l be sent

-- N [N+1

Order of

N+7|N+8 —— R
transmission

Lower window edge Upper window edge
(LWE) (UWE)

Send window, K = 3

(b) Protocol Send window Receive window
Idle RQ ] 1
Selective repeat K K
Go-back-N K 1
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KIEM SOAT LUONG

(a)

CuuDuongThanCong.com

T(2) started
T1(1) started

T(0) started l
I

Y

T(2) expires
7(1) expires

T(0) expires
Send +
3 3 3 3

0 1 2 window 3 3 V(S)
limit
Y| e ¥ 0 ¥ F
E 12 | 153 . Contents
1 E 1 F 1 b Otﬂhn.k.
: : | retransmission
v 0 0 list
Y \ \ Y \ Y
Primary, P ) I0) | I(1) | 1I(2)
;—C ':> Time
Z

Secondary, S I(0) | I(l) | I2)

Contents of link
receive list

= V(R)

>
i it
.

—€—> = Corrupted frame

Frames discarded
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g QUAN LY KET NOI
N ( CONNECTION MANAGEMENT)

= Muc dich : Khdi dong va két thic cudc két ndi

user Source Destination Correspond
Link Layer Link Layer entuser
L_Connect —_— V(S)=0 Setup R
request frame VR3O —, L_Connect
U indication
L_Connect «— frame
Confirm
L_DataRequest — | frame
ACK g > L_Dataindication
L_Disconnect _ pISC
request
frajpe — > L_Disconnec
frame tindication

L_Disconnect <+
Confirm
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g Nghi thiic Lép lién két du liéu
- ( DATA LINK PROTOCOL)

= Chic ning 16p lién két du lidu:

= Ldp di€u khién lién két dit liéu (data link control layer)
lién quan dén viéc truyén dit liéu qua mot tuyén dit lidu
noi ti€p

= GOm cdc nghi thic truyén trong ciu hinh diém — diém,
hoic da diém vdi cdc thanh phan quan trong nhu dinh
dang khung, ki€m so4t 16i, kiém sodt ludng va quin 1y
k&t noi.

= Tuy thudc vao tng dung ma cung cap 2 loai hinh dich vu
chinh connectionless(k&t noi khong dinh huéng ) va
connection-oriented (két ndi c6 dinh huéng).
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' ,
< 5N Nghithuc Lé&p lién két du liéu

s Cackiéu lién két :

= Diém — diém:
St dung két ndi vat 1y truc ti€p gitta 2 DTE (cdp xodn,
cidp dong truc hay cdp quang) vdi khodng cdch gan. Hay
st dung thong qua mang PSTN, viba mit dit hay vé tinh
véi khoang cach xa.

= Pa di€ém:
S dung mdt dudng bus dé lién két tat cd cdc DTE. Giao
thitc lién két dit liéu phdi ddm bio viéc truyén dit liéu
gitta cdc DTE hoat dong c6 su di€u ki€n va viéc truyén
dit liéu giita cdc DTE khong xdy ra dong thoi.
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' ,
< 5N Nghithuc Lé&p lién két du liéu

DTE DTE DTE: Data Terminal Equipment
}={ DLP: Data Link Protocol
DLP DCE: Data Circuit Terminating Equipment

A
\ 4

: Communication Subsystem

DTE DCE

Modem

DLP

A
\ 4
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Nghi thiic Lép lién két du liéu

DTE Master
DTE DTE DTE DTE
= B g
Share bus IDLP

DTE DTE DTE DTE
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Nghi thiic Lép lién két du liéu

DLP: -

DLP
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' .
< 5N Nghithuc Lé&p lién két du liéu

= Dinhhuéng ky tu :Dung cic ky tu diéu khi€n d€ thuc hién cdc cic chiic
ning diéu khi€n viéc truyén dit liéu (error control, start of frame, end of
frame, data transparentcy),st dung trong cic cau hinh di€m di€m hoic da
diém.
= Truyénbat Ong bd
« XMODEM
= YMODEM
« KERMIT
= Truyén dbng bb
=« BSC (Binary Synchronous Communication).
= Dinh hténg bit: Dung cdc bit € thic hién chlrc ndng iéu khién viéc truyén
di liéu
= HDLC

Khoa Pién — Dién tir - DPHBK TP.HCM 3-44

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

BSC
® (Binary Synchronous Communication)

Binh hudng ki tw
Nghi thitc diéu khién 16i 1a Idle RQ

Thudc nghi thitc dong bd, dinh huéng két ndi (connection
Oriented).

Dit liéu dudc truyén theo ki€u ban song cong (Half-Duplex )
Ung dung trong c&u hinh diém —diém hoic da diém.

Trong ciu hinh da diém, c6 mot Master diéu khién viéc
truyén va nhan dit liéu tir nhiéu tram Slave.
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BSC

DTE
4 wires (2 pairs)

BP: Branching

Slave Point

-ﬂ - Slave

Slave

Master
(Supervisor)

FEen
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BSC

DTE

Twisted pair

Line termination

Master
(Supervisor)

DTE DTE DTE

Slave Slave

Slave
LD/R: Line Driver/Receiver
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BK
& BSC

= BSC
= Cau tric khung (Xem hinh) : c¢6 2 loai

»« Khung dir i€u (Data)
DPon khoi (Single Block Message)
Pa khoi (Multiblock Message): st dung [SOH,IBT]
€ phan biét cac khung
Da khung: khi 1 khung qud dai s& dugc cat ra thanh
nhi€u khung. Khung cudi cung két thic bing ETB
(End of Transmission Block)

= Khung di€u khi€n (supervisory)
Thiét 1p két ndi va Piéu khién 15i,ludng
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BSC

Cau triic mot

khung di¢ liéu | syN | SYN | STX
dongian

ETX| BCC

Cau triic mot
khung di¥ liéu | SYN | SYN | SOH | Header
don gian véi
Header

Cautric mét | SYN | SYN | SOH | Header

BCC

khung da khoi

o o

Data block

o Khung da
Cautric mot | SYN | SYN | SOH | Header STXI “{'9 dau
khung da Ien

khung
Khung cudi
SYN | SYN | SOH | Header STX-ETX BCC cung

SOH - Start of Header STX— Start of Text ETX—-End of Text

BCC - Block (sum) Check Character ETB— End of Tranmission Block

RN02 DICH — Dien t0 - DIIBR 1P.HCM
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BSC

Station

EOT address

Poll/select sequence

End of transmission/no messages to send
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BSC
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BSC

d '.# Bl L 3 g
{5

.. I ‘pi%-ﬂ*ﬂ""’*---- s _- ﬁ-.nﬁj -‘d-.-n---u-n.‘
"ﬂ‘-‘.&--‘ﬁﬂ--  S“momeossasssosseaee,
1

@ O sdeat¥ |} Message
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TR HCM

BSC

Vidu: Select

- NAK : Y khong sdn sang
nhan.

- ACK : Y sdnsangnhin.

- ACK(0) : X4ac nhan khung dir
liéu chdn nhan tot.

- ACK(1) : X4ac nhan khung dir
liéu 1& nhan tot.

- NAK(0) : Xac nhin khung dir
liéu chin bi 16i

- NAK(1) : Xac nhan khung dir
liéu 1€ bi 10i.

- EOT : K&t thic truyén dit liéu

CuuDuongThanCong.com

®) ; R .
Master DLP

Select sequence {

Either: Slave not ready {

Or: Slave ready

Data transfer < :5

\

End of transmission {

Fast select {

Datatra.nsferﬁ[

Khoa Dlén - Int_:u LU = UIIDIN LI JJITIvL

Select () seq uence
NAK
EOT
ACK
First data block 0)

ACK (0)

Next data block (1)
ACK (1)

Next data block (#))
NAK (0)

Next data block 2

ACK (0)

Last data'b)ock @)
ACK (0/1)

EOT

Select (%) sequence
First data block (g)

ACK (0)

Slave (¥) DLP

¢ Normal

>~ Fast select
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BSC

Vidu: Poll

- X c6 dit liéu thi g&i, n€u
khong thi trd vé EOT

- ACK(0) : X4ac nhan khung dir
liéu chdn nhan tot. Bl
- ACK(1) : X4c nhan khung dir

lie¢u 1& nhan tot. oy b 35
- NAK(0) : Xac nhin khung dir
liéu chin bi 16i

- NAK(1) : Xac nhin khung dir
liéu 1é bi 16i.

"than cong

A . N ~ 1A ACK (0/1)
- EOT : Két thuc truyén dir liéu
Endofmnsmission{ i FOT
Time
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BSC

Vidu:
Select/ Poll

3-55
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HDLC
‘%i (High Level Data Link Control)

= HDLC(High Level Data Link Control ): 1979, ISO
= LAPB,LAPD.... 1981, ITU-T
= Frame Relay, PPP : ITU-T,ANSI
= Cacloaitram trong HDLC
= Tramso cap
= Piéukhién hoat dong clia dudng két ndi
» Cac khung dudc phat di dugc goi la cac 1€nh (Command)
= Tram thi cap
= Chiju sy di€u khi€n clia tram sd cap
=« Cac khung dudc phat di dugc goi 1a dap ing (Responses)
= Tramkét hop
= C6 thé phatlénh hoic ddp ng
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HDLC

Secondary

Response

Command
[

. ——
Primary ==
R
ResponseT ] esponseT
== Secondary  Secondary

Command Response
. —_—
Primary ‘—Comman r % Secondary
" Response —
—_—
i Command/Response
Primary > C]  Secondary
/ Command/Response  /
—

Secondary Primary

Khoa Pién — Dién tir - DPHBK TP.HCM 3-57

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

.
BK
TR HCM ‘ H D LC

s Cédcché& do truyén HDLC
= Ché do ddp ing thudng
(NRM — Normal Response Mode)
= C6 cdu hinh khong cin bing
= Tram so c4Ap khdi tao qud trinh truyén t6i tram thi cap
= Tram thit cAp c6 thé chi phdt dit liéu d€ ddp tng 1énh
tlf tram sG cAp

= Dudc st dung trén dudng truyén cé nhiéu diém ré
= M4y chu 12 tram so cap

= C4c dau cubi 12 tram that cAp
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.
BK
TR HCM ‘ H D LC

= Ché& do d4p tng ba: dong bod
(ARM — Asynchronuos Response Mode)
= C6 cdu hinh khong cin bing

= Tram thit cAp c6 thé khdi tao qud trinh truyén ma
khong can su cho phép cla tram sd cAp

= Tram so c4p chiu trdch nhiém c6é dudng truyén
= It dugc st dung
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.
BK
TR HCM ‘ H D LC

= Ché& d6 cin bing bat dong bd
(ABM — Asynchronous Balanced Mode)
= C6 cdu hinh cin bing

= C4 hai tram c6 thé khdi tao qud trinh truyén ma khong
can nhan 1énh cho phép

= Pudc st dung rong rai nhat

= Khong can hoi vong
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HDLC

= CAiutric khung
= Truyén dong bod
= T4tcd truyén din dang khung

= Dang khung don cho trao ddi dir liéu va diéu khién

3-61
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BK
N HDLC

= Trudngco
= X4cdinh vi tri bit dau va két thic ctia khung
= 01111110
= C6 thé déng 1 khung v mé khung ti€p theo
= M4y thu tim chudi cd dé€ dong bd
= K§ thuit chén bit dudc stt dung d€ tranh sy nhAm 1an véi dit liéu chia
chu6i01111110

= 0 dudc chén sau mdi chudi 5 bit 1
= NE€umady thu phat hién 5 bit 1 thi ki€m tra bit ti€p theo
N&u bit ti€p theo 1a 0 thi né dugc xoa bd
Né€u bit ti€p theo 1a 1 va bit thd 7 1a 0 thi d6 1a cd
bNé’lll bit ti€p theo 1a 1 va bit thit 7 12 1,thi né ti€p tuc d€m sO
it
N€usd bit 1 < 15 : may phat chi sy két thic
N€usd bit 1 =15 : Mdy phat chi kénh rdi.
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HDLC

CuuDuongThanCong.com

Original Pattern:

After bit-stuffing

{a) Example

Flag Flag
—il inverted
w
Flag Flag Flag
(b) An inverted bit splits a frame in two
Flag Flag Flag
—1iil inverted
w
Flag Flag

{¢) An inverted bit merges two Irames

111111111111011111101111110

1111101111101101111101011111010

Transmitted Frame

Received Frame

Transmitted Frame

Received Frame
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BK
N HDLC

Trudng dia chi
= Phu thudc vao ch€ do hoat dong.

= Trong mode NRM, ciu hinh da diém ( multidrop line), mdi tram thi
cap c6 moOt dia chi. Khi tram so cap li€n lac véi tram thit cAp nao thi
trudng dia chi chita dia chi ca tram thi cip do6.

= Khong st dung trong cAu hinh ABM, (point— to - point).Thay vao dé,
dudgc st dung d€ chi huéng 1énh va ddp Gng.
= Thongthudngdai 8 bit
= C6 thé dugc md rdng ra boi sd clia 7 bit
= LSB cia moi octet chi ring day 1a octet cudi (1) hay khong (0)
= TAatca la bit 1 chi khung quang b4
I 2 3 4 5 6 7 8 9 1011121314 15 16 A

0 0 ses | 1

(h) Extended Address Field
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.
BK
TR HCM ‘ H D LC

s Trudng diéu khi€n
= Co6 céu tric khdc nhau ng v6i nhitng loai khung khdc
nhau, c6 3 loa1 khung trong HDLC
= Thong tin (I-frame) : Mang dit liéu can géi
= Gidm sat (S-frame) : diéu khi€n 161 va ludng, chita s6
th tu khung g6i va nhin
= Khong ddnh sé (U-frame) :Thi€t 14p va két thac két
noi.
= D0 daicé thé 1 hay 2 byte
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HDLC

I 23 4 567 3
[: Information | NS [Pl NR)
N(8) = Send sequence numiber
N(R) = Receive sequence number
SiSupervisory | L{o| S |PH] NR) | 5=Supervisory function bits
) M = Unnumbered function bits
P'F = Poll/final bit
Us Unnumbered | 111} M [PE} M
(¢} §-bit control field forma
[ 2 3 4 5 0 7 8 9 1010 1213 14 15 1
[nformation | 0 Ni§) PF N(R)
Supervisory [ T{ Of S OO O OfP/F NR)

(d) 16-bit control field format
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= Trudng diéu khién
= 1 hay 2 bitdiu tién cla trudng di€u khién chi ra loai khung
= N(S): S0 thit ty frame gbi
= N(R): S6 thtt tv frame nhan
s P/F:C6 2 chic ning Poll hodc Final phu thudc hoan canh st dung

= Khung 1€nh

Bit P

1 d€ yéu ciu ddp tng tir doi phuong
» Khung ddp ung

Bit F

1 chirdng day l1a trd 13i cho 1énh
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HDLC- HIGH LEVEL DATA LINK CONTROL
s Trudng diéu khién
= S gdm 2 bit x4c dinh loai khung gidm s4t. C6 4 loai khung gidm st

S Lénh
00 |RR: Receive Ready ->Dung 4 cdch
»ACK — RR: diing nhu mot x4dc nhian duong ctia 1 khung thong tin dd nhan khi bo thu khong c6 dit liéu dé truyén (titc khong
thé diing piggyback).
»P - RR : Poll ->y&u cau tram thi cdp xem c6 di liéu dé g&i khéng ?
»F - RR : dap ting cho Poll ->Tram thii c&p tra I13i cho sG cédp la khdng cé du liéu g&i (xac nhan am). Néu co thi
sé dap Uing bang I-frame
»F—RR : ddp itng cho Select -> Tram thit cdp trd 1oi cho so cdp la ¢6 khd ndng nhdn du liéu (xdc nhan duong)
01 |REJ : Reject ->1a xdc nhan Am (NAK) dudc trd vé trong hé théng Go-back —n khi bo thu khong c6 dit liéu gbi (tiic khong thé
truyén theo piggyback)
10 |RNR : Receive not Ready Dung 3 cidch
> ACK - RNR : Yéu ciu tram g&i ngung khong gdi thém nita cho dén khi 1 RR dugc phat
> P — RNR : Select -> Khi tram so cdp mudn truyén dit liéu cho tram thit cdp nao dé.
»F— RNR : ddp itng cho Select -> Khi mot thit cdp duoc chon ma khong thé nhin di¢ liéu (xdc nhdn dm).
11 |SREJ : Selective Reject ->1a xdc nhan 4m (NAK) dudc trd vé trong hé thong Selective Repeat khi bd thu khdng cé dit lieu gdi

(titc khong thé truyén theo piggyback)
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TR HCM

i

HDLC

s Trudng diéu khién
= M gom 5 bit xdc dinh cdc loai U-frame khdc nhau

M Lénh Pap ing
00001 SNRM
11011 SNRME
11000 SARM DM
11010 SARME
11100 SABM
11110 SABME
00000 Ul Ul
00110 UA
00101 DISC RD
10000 SIM RIM
00 100 UP
11001 RSET
11101 XID XID
10001 FRMR

CuuDuongThanCong.com

Unnumbered commands
Set Asynchronous Response Mode (SARM)
Set Asynchronous Response Mode Extended (SARME)
Set Normal Response Mode (SNRM)
Set Normal Response Mode Extended (SNRME)
Set Asynchronous Balanced Mode (SABM)
Set Asynchronous Balanced Mode Extended (SABME)
Reset (RSET)
SetInitilization Mode (SIM)

Disconnect (DISC)

Unnumbered Poll (UP)
Unnumnbered responses

Unnumbered Acknowledge (UA) Exchange ID (XID)

Unnumbered Information (Ul)

RequestDisconnect (RD)
Frame Reject (FRMR)

| Disconnect Mode (DM)
Requestinformation Mode (RIM) 3-69

https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

.
BK
TR HCM ‘ H D LC

= Truong thong tin
= Chi ¢6 trong khung thong tin va vai khung khong ddnh so
= Phdi c6 mdt sd nguyén lan octets
= Chiéu dai thay doi dudc
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HDLC

= Trudng ki€m tra
= Phathién sai
= 16 bit CRC
= Tuy chon 32 bit CRC
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N HDLC

= Hoat dong cua HDLC
= Diéu khi€n két ndi : Thiét 1ap va gidi phéng két ndi logical
gilta 2 bén phat va nhan
= Trao doi dit liéu : Trao doi dit liéu giita 2 bén. Trong qua trinh
nay diéu khién 16i va diéu khi€n ludng ducc tng dung.
Vidu; V€ hoat dong cia HDLC nhu sau :
o V(S) chi s6 tuan ty truyén k& ti€p N(S).
o V(R) chi s6 tuan ty cia I-frame ma phia thu dang mong dgi
nhan.

o Tai phia thu n€u N(S) = V( R) thi xem nhu thu ding vi ding
tht tv, ngudce lai n€u N(S) # V( R) thi xem nhv thu sai vi khong
dung thu tu.
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HDLC

 Prmany(4)
AR '7—_;-;-_7'»%?“_{—

3-73
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HDLC
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(d) Reject recovery
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(¢} Timeout recovery
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HDLC

-
3 L e =
-

-

; L_DATA.indication

s ol el i £ L_DATA request
L_DATA indication & .

L_DISCONNECT.request = g

L_DISCONNECT indication

-

L_DISCONNECT.confirm &=

3-78
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Qua trinh dong khung trong HDLC

Bén phat Bén thu
PACKET LSp mang 3 PACKET
A A
Y Tao Cva
C | PACKET C | PACKET
giai C x
A
v T ‘:A _
A | ¢ | PACKET a0 A vd A | ¢ | PACKET
giai A i
A
Y Tao ﬁcs a
A | C | PACKET | FCS 10 T v A | ¢ | PACKET | FCS
giai FCS T
A
\ 4 S A
A'| C' | PACKET | FCS' Nhoi bit va A'| C' | PACKET' | ECS'
tach bit =
A
Y Y
F|A' | C' | PACKET | ECS' | F Gin co F|A'|C' | PACKET | FECS' | F
A A
A
Y » Ldpvatly >
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LAPB - Link Access Procedure, Balanced

= La1phancdamang X.25(ITU-T)

» Laltip conciaHDLC- ABM

= Strdung cho dudng di€m — di€m giitahé thdng va cdc nitclia mang chuyén mach géi
LAPD — Link Access Procedure, D-Channel

= ISDN (ITU-D)

= ABM

= Luo6nlachudisd 7 bit

» Trudng diachi 16bit chira 2 dia chicon

= 1chothi€tbi va 1 chongudist dung

LLC - Logical Link Control

= [EEES802

= Dangkhungkhac

= Diéukhi€nké&tnditich biét gitta MAC (Medium Access Layer) va LLC (16p trén ciing cia MAC)

= Khongcé tramsd cap va thit cap

= can2dia chi: ngudigdi va ngudinhin

= Phéathiénsaid 16p MAC: 32 bit CRC

= Cacdi€m truy xudt ngudn va dich (DSAP, SSAP)
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Thao luan
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Chuong 3_Bai tap :
Cac Nghi Thide Lép Lién Két
Du Liéu
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= V& tién trinh trao ddi khung (cé ghi chd thong tin can thiét)
cua nghi thitc Idle- RQ loai tuGng minh giita DTE A va DTE
B thod min cdc gid st sau: bit dau truyén khung thit N va
khung dit liéu bi sai mot 1an, khung dif liéu tht N+1 truyén
ngay lan dau tién khong bi 16i nhung hai khung xdc nhin lién
ti€p bi 16i va khung x4dc nhin 1an ba 14 tot
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Em Bai2

= DTE A truyén cho DTE B 7 khung du liéu theo nghi thic
Idle- RQ loai khong tudng minh , thoa man cac gia su sau:
khung dit liéu tht 1 bi sai mot 1an, khung dif liéu th¢ 3 truyén
ngay lan dau tién bi 16i va hai khung x4c nh4n lién ti€p bi 16i
va khung x4dc nhin 1an ba 12 t6t. V& tién trinh trao doi khung
(c6 ghi chid thong tin can thiét)
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Em Bai3

s DTE A truyén DTE B 5 khung du liéu diing nghi thic di€u
khién 16i Go back N, kich thudc ctra s6 k = 3. V& ti€n trinh
trao doi khung véi cdc gid st sau:

= Khung du liéu thd 2 bi 16i 1 1an
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DTE A truyén DTE B 6 khung du liéu dung nghi thitc diéu
khién 161 Selective Repeat dang tudng minh, kich thugc ctra
s6 k = 3. V& tién trinh trao d6i khung vdi cdc gid s sau:

= Khung du liéu thd 2 bi 16i 1 1an

= Khung trd 15i cia khung tht 3 bi 16i 1 1an.

= Khung thit 5 va khung trd 15i cia khung 5 bi 16i 1 1an
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Em Bai$s

s DTE A truyén DTE B 6 khung du liéu diing nghi thitc di€u
khi€n 161 Selective Repeat dang khong tudng minh, kich
thudc ctra s6 k = 3. V& tién trinh trao doi khung vdi cdc gid
s sau:

= Khung du liéu thd 2 bi 16i 1 1an
= Khung trd 15i ctia khung thtt 3 bi 161 1 1an.
= Khung thit 5 va khung trd 15i cda khung 5 bi 16i 1 1an
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BK Bai6

s Mot chudi cdc khung dit liéu c6 chiéu dai L = 1000 bits dudc
phét trén dyong truyén c6 chi€u dai S = 4000Km, tdc do bit
1a R = 2Mbps, ti 1€ 101 bit 1a BER = 10*. Tinh hi€u suit lién
két khi st dung cdc giao thic sau (bd qua thdi gian cia goi
ACK/NAK va thdi gian xtt ly, T6c¢ do truyén séng 1a C =3 x
103 m/s):

= Stop & Wait

= Selective Repeat véi kich thudc ctta sd 13 N=7
= Go-back-N vdi kich thuéc clra sd 12 N=12

= Go-back-N vdi kich thuéc clra s6 1a N=127
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BK e
N Bai 8

Cho md hinh truyén sé liéu nhu sau

‘Who has the right to the channel?

TER
IER

Bi€t rang Slave A truyen cho Slave C 4 khung du liéu bang nghi thic
BSC, st dung nghi thitc di€u khié€n 16i Idle RQ (hdi ddp c6 nghi) dang
tudng minh. V& tié€n trinh trao ddi khung dit liéu, v6i cic gid s sau :

> KhiSlave A truyén Master thi khung du liéu thit 2 bi 16i 1 1an

> Khi Master truyén du liéu cho Slave C khung du liéu thit 3 bi 16i 1
lan.
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Em Bai9

Xéc dinh frame HDLC d€ phat di tir sd cAp vdi gid st sau:
Data : phdt chit “vo” theo ma ASCII 7 bits, kiém tra chan
So6 thit ty cua frame phdt 14 7, st dung Stop and Wait ARQ.
Dir liéu duge glri d€n moi terminal trong mang.

B0 qua FCS
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. .
P Bai 10

= V& qud trinh trao ddi cdc frames. Biét ring st dung giao thic
HDLC 6 mode NRM vdéi cac gia su sau:
= Primary g&i 3 frame dén secondary va I-frame thit 2 bi
101.
= Kich thudc ctra so6 k =2, dung giao thitc Go-Back N
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