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NGHI THUC CO SG VA NGHI THUC
LIEN KET DU LIEU

= Nghi thic 12 qui dinh duge thong nhit gitta bén
phat va bén nhin.

s Muc dich :
= Hi€u cdc thanh phin cd bdn clia mot nghi thifc bao
gom:

= Ki€m soat 18i (Errror Control).
= Kiém sodt ludng ( Flow Control).

= Qudn Iy k&t ndi ( Connection management).

= Tim hi€u cdc nghi thic 16p lién két dit liéu
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NGHI THUC CG SG VA NGHI
THUC LIEN KET DU LIEU

= Mot sO ky hiéu :

I -frame
P S

ACK frame or NAK frame

A 4

A

P : Primary (phia so cdp) 1a phia gui di cdc frame dir liéu.

S : Primary (phia thit cdp) 1a phia thu cdc frame dit liéu tix P.

L: frame (infromation frame): khung thong tin chira dir li¢u phia
phat truyén cho phia thu.

I(N) : S8 tuan ty ciia khung thong tin dé

ACK frarpe (Acknowledge frame) : S truyén téi P d€ bdo 12 di nhin
dir li€u tot (khong bi 1oi).

NAK frame (Negative Acknowledge frame: S truyén téi P d€ bdo 1a
da nhan dir liéu sai (bi [0i).
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KIEM SOAT LOI
( ERROR CONTROL)

= Phia nhan khi nhan dugc frame sé& ki€m tra c6 16i hay khong, sau d6
c6 2 kha niang
= Gdi lai phia phdt ban tin diéu khi€n d€ x4dc nhan 13 khung tin khong 15i.
= Gdi lai phia phdt ban tin di€u khi€n dé€ yéu cau phat lai khung tin n€u
khung tin 101.
> Qua trinh nay dién ra ty dong nén goi 1a Automatic Repeat Request
(ARQ) X
= Cic phuong phap ki€m soit 15i:
= Idle RQ ( Stop and Wait )
= Implicit ( Hi€u ngdm )
= Explicit ( Toong minh )
= Continuous RQ

= Selective Repeat
Implicit ( Hi€u ngim )
Explicit ( Tuong minh )
= Goback N
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KIEM SOAT LOI
( ERROR CONTROL)

Idle RQ:

- o N
= Pic diém :

P chi c6 mot I — frame dang chd ACK tai mot thdi diém

Khi nhan mot I — frame khong bi 101, S truyén lai P mot ACK frame,
khi P nhan ducc ACK cuia frame N, P sé ti€p tuc truyén I — frame ké
tiep (N+1).

Khi P bit dau truyén I — frame, n6 sé& khdi dong bd dinh thdi (Timer
start), n€u qua khoang thdi gian gidi han (time expires/restarts ) ma
khong nhan dudgc frame tra 13i tir S thi P s€ truyén lai frame do6.
Néu S nhan dugdc cing 1 frame 2 lan thi s& loai bd ban copy. Picu
nay thuc hi€n dugc do trong moi I-frame P déu truyén kem theo so
tuan tu cua frame.

Khong t6n nhiéu bd nhé dém

Hiéu suit st dung dudng truyén thap

- Ung dung:

St dung trong ki€u truyén so liéu dinh huéng ky tu (character-
oriented).
Hoat dong theo ché€ dd bdn song cong.
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KIEM SOAT LOI
( ERROR CONTROL)

= Idle RQ - Implicit ( Hiéu ngdm )
= Khi S nhian dugc mot frame bi 101, S s& bd qua va khong géi ACK.
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(@) Timer stopped
@ Timer started Timer started Timer stopped
L

Primary, P 1 I(N) I I(N + 1) IV + 2)
*\
—

— -~
= = e &>
‘lc") i ‘%_J l:> Time
Secondary, S I I(N) L I I(NV+1) r

(1) Timer started Timer expires/restarted Timer stopped
L okl
Primary, P ' (V) l i ' (V) L
B4
=
= .
Secondary, S . ~ E E
Gi1) Timer started Timer expires/restarted Timer stopped
. -
Primary, P 1 I(N) l i * I(AN) r IV + 1)
= =3 = =
= & : Sl
B =4 < |:,| > Time
Secondary, S I I(N) l l I(N)

— = — : g
Frame corraptod Duplicate detected/discarded
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KIEM SOAT LOI
( ERROR CONTROL)

= Idle RQ - Explicit ( T'ong minh )

= Khi S nhan dugc mot frame bi 101, S truyen lai P m0t NAK frame, khi
P nhan dudc NAK cta frame N, P s€ truyén lai I(N).
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(a)

limer stopped

Timer started Timer started Timer stoppad
| R
v y =
Frimmary, F I I+ 1)
= —
= . -
Z =, = =
= - >3 - Time
Secondary, S [~ s+ 1)
(b) Timer started Timer restarted Timer stopped
| ki_
Primary, P Y 11~ I~ i I+ 1)
= = = =
Z = = =
é‘q_ ~ q Time
Secondary, S é _i 1] ]
——p— = Frame corrupted
(<) Timer started Timer expires,/ restarted Timer stopped
¥ ~ =
Primary, P Y i I[N A+ 1)
= 3 = =
i J .
~F ~r # Tirme
Secondary, S [[FN) I ~J]
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KIEM SOAT LOI
( ERROR CONTROL)

= Dinh dang cia cdc frame trong Idle RQ nhu sau:
= C6 3 loal frame : I-frame, ACK-frame, NAK-frame.
= C4c frame nay goi la PDU (Protocol Data Unit) trong Idle RQ

sa'ia BCC

T el ACK-frame format
' Frame contents
. » = printable characters

NAK

g 7
ETX N(R)
BCC BCC
[-frame format NAK -frame format
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KIEM SOAT LOI
( ERROR CONTROL)

= Continuous RQ
u DéC dlém

P truyén cdc I frame t6i S mot cdch li€n tuc ma khong ding lai d€ chy
ACK frame truyén vé tir S.

Khi ¢6 nhi€u hon 1 I-frmae chd ACK, P giit lai bdn sao cla céc I
frame trong b dém truyén lai (retransmzsszon list) hoat d0ng theo
nguyen tic FIFO

S trd vé ACK frame cho mdi I frame nhin diing.

Mbi I frame : mot sd thit tu dudc trd vé trong ACK tuong Uing

Khi P nhan dudc ACK thi s€ loai bd I — frame tuong ng ra khoi danh
sach.

Cac I frame nhin dudc khong 16i dugc S chita trong bd dém thu (link
receive list) d& chd xt 1y.

S ludn chd cac I frame k€ tié€p theo thit o dé xtt Iy. Trong trudng hgp
frame nhan dugc khong ding thir tu (g id su’ trudc d6 nhan frame N k&
dén nhan frame N+2 ) thi S sé& giir lai tit cd cdc I frame trong bo dém
thu cho d&n khi nhén lai dugc frame theo ding thit ty (frame N+1).
Ngoai trir nghi thitc Go Back N, bd dém thu bén S ludn ludn chi giit lai
ding 1 I- frame vira nhan du’(jc.
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KIEM SOAT LOI
( ERROR CONTROL)

N N+1 N+2 N+3 N+4 N+5 V(S)

vy oty oy YO -

it N i, Contents
N+1 N+1 N+2 N+3 N+4 of link
N N N N+1 N+2 N+3 retransmission
Y Y Y Y N -
Primary, P I(N) IN+1D) | IN+2) | IN+3) | IN+4)
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KIEM SOAT LOI
( ERROR CONTROL)

= Trong tru’dng hop c6 10i x4y ra trong qu4 trinh truyén dan, c6 2
cach truyén lai dugc ap dung nhu sau:

= S phat hién va yeu cauP truyen lai chi nhu’ng frame bi 10i.
Kiéu truyén lai nay dudc goi 1a truyén lai cé lva chon
(selective — repeat).

= S phat hi€én va yéu cau P truyen lai nhu’ng frame chua dudc tra
161 ACK, nghla 1a ti't cd cdc frame ké& tir frame cudi cling nhan
dung Kiéu truyén lai ndy dudc goi 1a 1ip lai N (go-back-N).

> Hiéu suit st dung dudng truyén cao.
> Can bd dém 16n.
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KIEM SOAT LOI
( ERROR CONTROL)

= Go back N

Gia st I(N+1) bi 16i

S nhan I(N+2) khong diung tha tu (chua nhdn duoc frame N+1)
S glti NAK (N+1) cho P dé bio P bit dau truyén lai tir frame
N+1 va bit ddu khéi ddng timer d€ chd nhan I(N+1), n€u qué
mot ldloéing thd1 gian xac d\jnh ma khong nhan dugc I(N+1) thi
S truyén lai NAK(N+1) ( dé phong truGng hgp NAK(N+1) bi
161).

S vao trang thdi truyén lai (Retransmission), tam thdi khong
tra 16i ACK cho bat ky frame nao nhian dudc va chd I(N+1).
Khi nhén dugc frame N+1, S tra 161 ACK (N+1) va ra khoi
trang thai truyén lai.

Bén P khi g6i 1 I — frame thi cing khdi dong timer. Sau
khoang thGi gian Time Expires ma khong nhan dugc tin hi€u
trd 15i clia frame nay thi s& truyén lai frame dé.

> B0 dém thu khong can dung lugng 16n.
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KIEM SOAT LOI
( ERROR CONTROL)

P enters retransmission P leaves retransmission stat

state
(a) N N+2 N+3 N+4 N+5 V(S)
Y Y Y Y Y ik
. e Al Contents of link
N+2 N+3E|N+3 N+3 retransmission
N+1 N+1 N+2F | N+2 N+2 list
N N N+1f | N+1 N+1
Y Y Y Y Y Y [ Y
Primary, P IN+1) | (IN+2) I(N +4)
= -
2
X
7
l___‘> Time
Secondary, S I(N) IN+2) | IIN+3) | IIN+4) | IIN+1)

Contents of link
receive list

‘:;

N N+1 N+1 T N+1 T N+1 T N+1 N+2 =<=—V(R)

d

Frames discarded
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KIEM SOAT LOI
( ERROR CONTROL)

(b) N

-« V(S)

Contents of link
retransmission list

Primary, P I(N) IN+1)
N %
5 X
z l:> Time
Secondary, S I(N) I(N+1)

N N+1 N+2 N+3 N+4 R
| [ [ [ [ Contents of link

receive list o

o Wl s s AR a

N N+1 N+2 N+3 N+4 N+5 =— V(R)

—>—> Corrupted frame
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KIEM SOAT LOI
( ERROR CONTROL)

T(N+1) started T(N+1) expires/restarted T(N+1) stopped
» | |
T(N) started ‘ T(N) stopped l
I =
AI i N J 1 N i— 2 l V(S)
N
Y Y
Primary, P IN+1) E
2.
i <
% + )
> > Time
&
®
Secondary, S I(N) : I(N+1)
‘ ‘ LA B B B B & J ‘

N N+1  N+1 Nap T VR

—>¢—> Corrupted frame
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KIEM SOAT LOI
( ERROR CONTROL)

= Selecttive repeat
= Bén phit chi phat lai cdc frame bi 101, con cac frame truGe do
khong bi 161 s€ khong phatlai. Co6 2 cach thuc hién di€u nay :
»« Implicit Retransmission:
Gia st I-frame N+1 bi 16i :
S trd vé ACK frame cho nhitng [-frame dung (N, N+2, N+3,..).

Khi nhan dugc ACK ctia I-frame N+2, P nhan thdy ACK
(N+1)chua nhan dudc -> bi 161 -> P x04 I-frame N+2 ra khoi bd
dém va truyén lai frame N+1.

Gia sit ACK(N) bi 16i :

Khi nhan dugc ACK cua frame N+1, P phdt hién ACK(N) chua
nhan dudc, c6 nghia 1a frame N bi 15i do d6 P truyén lai frame N.
Khi nhin frame N lan th 2, S xdc dinh dugc sy tring 1dp va do
d6 bd qua, tuy nhién S vin truyén tré vé ACK(N) dé ddm bio P
x04 I-frame N ra khoi b0 dém.a2n bd dém thu 16n

> B0 dém thu can dung lugng 16n.
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KIEM SOAT LOI
( ERROR CONTROL)

(a) P enters P leaves
retransmission retransmission
state 1 lrstate
N N+1 N+2 N+3 N+4 N+5 N+ v(S)
v Y Y Y Y Y Y I
[~v+4
N+2 N+3 N+3 N+1 Cockiant
N+1 N+1 N+2 N+2 N+4 N+1 of link
N N N N+1 N+1 N+3 N+4 retransmission
list

Y ) Y
IN+2) | v+ 3)
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KIEM SOAT LOI
( ERROR CONTROL)

N+1 N+1 N+1 N+3 N of link
N N N N N+2 N+3 retransmission
: ] Y ¥ o
Primary. P I(N) IN+1) | IIN+2) | IN+3) | (03Y)
= = ~\ = o~ )
= i A e dillh 9 A~ L W ~
2 GEGLAELEL 5
&N \IE \E =
< & & & < Vi
. f = X
Secondary, S I(N) IIN+1) | IN+2) | (IN+3) I(N)

Contents
of link
receive

list

N N+1 N+2 N+3 N+4 N+4

—>—> Corrupted frame
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KIEM SOAT LOI
( ERROR CONTROL)

= Selective repeat

« Explicit Retransmission
Bén P khi phat mot I frame sé& gilr lai ban copy cua I frame d6
trong bo dém d€ chd tin hiéu tra 19i.
Khi nhan dugc frame khong 101, S sé tra 16i ACK.
Khi P nhan ACK (N),P sé& loai bd tit cd cidc I —frame trugc I(N)
va chinh n6 ra khoi bd dém.
Khi S khong nhin dudc frame bat ky gid sit I(N+1), S sé& gdi P
NAK(N+1), va chuyén sang ch& d6 Retransmission (trong ché do
nay S sé khong tra loi ACK cho badt ky I-frame nao nhdn dugc),
ddng thsi khdi dong tiner (Dé phong truong hop NAK 16i thi sau
thoi gian timeouf sé truyén lai cho dén khi nhdn dugc I(N+1).
Néu khong truyén lai thi cé kha ndang I(N+1) sé khong bao gio
thu dugc khi NAK(N+1) bi loi (hinh b)).
Khi nhan dugc NAK(N+1) thi P g6i lai I(N+1).
Khi S nhan dugc I(N+1) thi géi lai P ACK(N+1) va thoat khoi
trang thii Retransmission.
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KIEM SOAT LOI

( ERROR CONTROL)

P enters P leaves
retransmission retransmission
state _l state 1
N+1 N+2 N+3 N+4 N+5 N+5 N+6 V(S)
-

' Y

\ \

.

N+2}

\

N+1)

Secondary, S

CuuDuongThanCong.com

i N

V(R)

Tf AL

b

N+1 N+1

f

N+1

di T
N N+1 N+1 N+5 N+6

S enters retransmission state S leaves retransmission state
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KIEM SOAT LOI
( ERROR CONTROL)

(b)

V(S)
Y i
71 ;
i <« Contents of link
N+5§ retransmission list
N+4
Primary. P

Secondary. S

Contents of link
receive list

V(R)

—>—>» Corrupted frame
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KIEM SOAT LUONG
( FLOW CONTROL)

= Muc dich:
= Diéu khién viéc truyén dit liéu gita bén phét va bén
thu sao cho dam bao bén thu ludén luén c6 thé nhan
dugc dir li€u vao bo dém trudce khi xu ly.
= Theo cdc co ché diéu khi€n 16i trén, c6 nhitng thdi
di€m bd dém bén thu bi qua tai do lugng 16n di li€u
truyén dén nhung chua dugc xir 1y. Do d6 viéc mat du
liéu c6 thé xay ra. Vi vay phai bao bén phat bi€t dé
ngung phat va chi phat lai khi bén thu da sian sang
nhan.
= C6 2 phuong phdp di€u khi€n ludng :
= X-ON/X-OFF
« Sliding Window
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KIEM SOAT LUONG
( FLOW CONTROL)

= X-ON/X-OFF
= Khi b dém bén S bi qua tai s€ gdi ky hiéu X-OFF
vé P, P s& ngung viéc truén dit liéu.
= Khi S thoat khoi trang thai qua tai thi s€ g6i ky hi€u
X-ON vé P, P tiép tuc qua trinh phat dit liéu.
= Vidu trong RS232, chan RTS va CTS dugc dung dé
di€u khi€n ludng.


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

KIEM SOAT LUONG
( FLOW CONTROL)

= Sliding Window

= Trong ki€u truyén continuous RQ, P truyén lién ti€p cic frame
khong phai chd nhan ACK giong nhu trong idle RQ.

= NEu toc dd xtt 1y tai S chdm -> S sé& truyén chim (hodc ngitng)
truyén vé cdc ACK frame, danh sich chd truyén lai tai P ting
lién tuc. Hodc bén P gGi lién tuc cdc I-frame trong khi bén S
chua kip xu 1y s€ lam bo dém thu qua tai.

= Phuong phdp cita so truot dudc thuc hién biing cdch qua sit cic
I frame chd truyén lai tai P ( vi du K frame ). Giéi han nay
dugc xem 13 clfa s6 truyén (send window). N&u dén gidi han
nay P s& ngung truyén dgi dén khi nhan dudc tin hiéu ACK ti
bén thu.
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KIEM SOAT LUONG
( FLOW CONTROL)

=« Coché':

Céc I frame da phat di va dang doi ACK dugc dit trong clfa s6
go1 send Widown.

GiGi han s6 lugng I frame dugc phat trude khi nhan ACK 1a K (K
la kich thuéc Send Windown).
Mbi khi phdt mot I Frame, canh trén ctta s6 UWE ting 1én 1.
Mbi khi nhan modt ACK, canh dudi cira s6 LWE ting 1én 1.
Bén ph4t s& ngung truyén néu UWE — LWE = K
Bén thu cling thuc hién tuong ty, cac frame trong bd dém thu
dudc quan st bdi ctta s6 nhan goi 12 Receive Widown

= Nguyén téf: chon K ddm bdo ring S s& nhan dugc tat ca cic I-

frame truyén t6i. C4c thong s6 4nh hudng t6i viéc chon K 1a:

Kich thuGc frame
Dung lugng bd dém
Thai gian tré do lan truyén séng.
T6c do phat
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KIEM SOAT LUONG

( FLOW CONTROL)

(a) Flow stopped
Frames waiting to be
Frames already acknowledged Frames waiting to
acknowledged " >’ = be sent

-- N |N+1 N+7|N+8 —

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

Send window, K =3

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

(a)

71(2) started 7(2) expires
7(1) started 7(1) expires
71(0) started 7(0) expires
+ Send
0 1 g, window 3 V(S)
+ limit * -
s reached
Contents
: of link
retransmission
list
\ \ Y \ Y A \
Primary, P 1(0) 10) | I(1) | I(2)
2 2 \Z[\%
;:"‘ ':{> Time
-
Secondary, S 1(0)
A A
— 0 | Contents of link
- :,: receive list
A A 4 A <— V(R)
0 1 3 3
— JRn
—>¢—>» = Corrupted frame Featies discardad
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KIEM SOAT LUONG
( FLOW CONTROL)

= Nguyén tiac danh sé :
D€ nhan dang cic frame véi nhau mdi frame dugc gin
mot sO thi ty (Sequence number), theo nguyén tic thi ¢6
thé gdn dé€n vo cling.
Tuy nhién d€ han ché&, k&t hdp vdi cita sd trugt, s tudn tu
dudc gidi han theo nguyén tic ddnh xoay vong.
S6 lugng cdc s6 nhan dang dudc han ché va quyét dinh bdi
kich thudc ctra s6 va nghi thic.
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KIEM SOAT LUONG
( FLOW CONTROL)

®) Pratoodl Maximum number of frame identifiers b
Idle RQ ; 2

Selective repeat 2K a
Go-back-N , K+1 -

o

T
=
»

ipami

S

e
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QUAN LY KET NOI
( CONNECTION MANAGEMENT)

= Muc dich : Khéi ddng va két thic cudc két noi

2 ke ol Do

Source DTE Destination DTE
____________________ 3 e A e mm == — =
| | T
| | : : ]
Source LS_user .Source I I Dgstmatlon Correspondent LS_user
link layer : [ link layer
L_CONNECT.request ! l .
| T Ve =0 |SETUP : |
etc. =9 |
 frame 0 V(R):=0 ‘
I | etc. L_CONNECT.indication
A—Lﬁ/l- #3
: frame :

L_CONNECT.confirm | < |
L_DATA .request | ——,

\ ——» |._DATA.indication

L_DISCONNECT. request

| L_DISCONNECT.indication

L_DISCONNECT.confirm
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HIEU SUAT SU DUNG LINK
( LINK UTILIZATION)

= Idle RQ:

Timer stopped
Timer started Timer started  Timer stopped

Primary, P

Secondary, S

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

Ip | | ip . 5
7 T, = ACK propagation delay (S— P)
fo T,, = ACK transmission time (S — P)
T, I, = ACK processing time in P
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HIEU SUAT SU DUNG LINK
( LINK UTILIZATION)

= Trudng hdp truyén khong c6 161, thi thdi gian tdng dé
hoan thanh viéc truyén va xtr Iy mot I — frame:
T =T, + 2Tp + Tap + Tip + T
= Thong thudng T, , T, va T, ratnhé so v6i T, va T, do dé:
T ~T +2 Tp
= Hiéu suit lién két dudc dinh nghia 1a ty s6 cla thdi gian P phat

mot frame T, trén thdi gian tong d€ hoan thanh viéc truyén
mot frame do T,

Véi
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HIEU SUAT SU DUNG LINK
( LINK UTILIZATION)

= Trudng hop c6 101, cdc frame bi 16i phdi thuc hién viéc
truyén lai. Gid st dé truyén thanh cong 1 frame thi
trung binh c6 N, frame truyen lai, do do xac suat mot
frame khong 101 1a 1/N, va thdi gian truyén tong cdng :
1. =NT +2NT

Fix rtop
Sl 1
= Hiéu suat: T NT. + ZNer N1+ 22} N.(1+2a)

« Goi P la xdc suat mot bit bj 16i, khi d6 xdc suat mot frame
(chiéu dai N.) b1 161 1a:
P.=1-(1-PN = NP, néuNpP <<I
= Khi d6, xdc suit frame khong bi 16i1a 1 — P, va do vay

- 1-P . L _1-P
N, (1+2a) " 1+2a
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HIEU SUAT SU DUNG LINK
( LINK UTILIZATION)

:..Ej Eﬂ fu@j Eﬂ

ot 1 Frame @ A S I@

ACK
.r“+1+2n@:| F @ .r“+1+2n@:| @

(a)a =1 (bpa<l

Figure 7.2 Stop-and-Wait Link Utilization (transmission time = 1; propagation time = a)
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HIEU SUAT SU DUNG LINK
‘_L ( LINK UTILIZATION)

= Continuous RQ
= Trudng hop dudng truyén khong 16i
s K > 1 + 2a

U=1

s K< I+ 2a

KT, K

U — —
T,+T, 1+2a
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( LINK UTILIZATION)

= Continuous RQ

‘_L HIEU SUAT SU DUNG LINK

= Trudng hop dudng truyén 16i
= Selective Repeat
K>1+2a: U=1-P

KQA-P
K< 1+2a : U= K = ( r)
N, (1+2a) 1+ 2a
= Go Back N T
K>1+2a: U= _
1+ P, (K -1)
K(l—Pf)

K<l+2a : |- @s2a)0s P, (K 1))
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NGHI THUC LGP LIEN KET DU LIEU
( DATA LINK PROTOCOL)

s Chuc nang :

= L4p di€u khién lién két dit liéu (data link control layer)
lién quan dén viéc truyén dit liéu qua mot tuyén dir
liéu ndi ti€p

= GOm cdc nghi thic truyén trong cdu hinh di€m — di€m,
ho#ic da di€m vdi cdc thanh phan quan trong nhu dinh
dang khung, ki€m sodt 181, ki€m sodt ludng va quin 1y
k&t noi.

= Tuy thudc vao tng dung ma cung cap 2 laoi hinh dich
vu chinh connectionless(két néi khong dinh huéng )
va connection-oriented (két ndi c6 dinh huéng) .
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NGHI THUC LGP LIEN KET DU LIEU
( DATA LINK PROTOCOL)

s Cdcki€u lién két :

= Di€m - di€m:
St dung k€t ndi vat 1y truc ti€p gitta 2 DTE (cdp xodn,
c4ap dong truc hay cdp quang) v6i khodng cdch gan.
Hay st dung thong qua mang PSTN, viba mit dit hay
vé tinh véi khoang cach xa.

= Pa diém:
St dung mot dudng bus dé lién k&t tat cd cdc DTE.
Giao thtrc lién k€t dit liéu phdi ddm bdo viéc truyén dit
lieu giita cdc DTE hoat ddng c6 su di€u ki€n va viéc
truyén dit liéu gitta cic DTE khong x4y ra dong thoi.
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DTE DTE

7

YR

DTE = Data terminal equipment

==z — Communication subsystem

DTE  DCE DCE - DTE
: PSTN )
s DLP 4
(——) = Modem DCE = Data circuit-

terminating equipment
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{2 e
,u!l‘,& o ]

EXCH = Switching exchange
NTE = Network termination equi

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


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

DTE

DLP

Shared bus

DLP = Data link protocol

---------

N

LY
=13 1"
== -
==
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NGHI THUC LGP LIEN KET DU LIEU
( DATA LINK PROTOCOL)

= Cac nghi thic dinh hudng ky tu :Dung cic ky tu

di€u khi€n d€ thuc hién cdc cdc chic ning diéu
khi€n viéc truyén dit liéu (error control, start of
frame, end of frame, data transparentcy),su dung
trong cdc cAu hinh diém di€ém hoic da di€m.

= XMODEM

= YMODEM

= KERMIT

= BSC (Binary Synchronous Communication).

= ARPANET
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( DATA LINK PROTOCOL)

i NGHI THUC LGP LIEN KET DU LIEU

» KERMIT

= Nghi thic diéu khién 151 12 Idle RQ

= Thudc nghi thitc bAt dong bod

= Dit liéu dudc truyén theo ki€u don cdng
(Simplex)

= Ung dung trong viéc truyén file, hoic nhém céc
file gitta 2 may tinh.

= Cung cip cédc tip 1énh cho ngudi dung dé diéu
khi€n qda trinh truyén dit liéu.
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NGHI THUC LGP LIEN KET DU LIEU
( DATA LINK PROTOCOL)

» KERMIT

= Phuong phéap goi file:
= Moi user chay chuong trinh Kermit
= User phét thuc hién 1énh CONNECT dé thiét 14p két ndi.
= User phia nhan tin thuc hién 1€énh RECEIVE.

= User phia phat thuc hién 1€nh SEND keém theo filename. Dit
liéu cia file dugc truyén theo tirng goi

= User phét s& thyc hién phdt tuan tu tirng doan file can phit.

= Sau khi tAt cd cdc doan file dd dudc phat, 2 user sé thodt khdi
giao thitc Kermit va gidi phong k€t n6i biang 1énh EXIT

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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( DATA LINK PROTOCOL)

| NGHI THUC LGP LIEN KET DU LIEU

s KERMIT
= CAu tric khung (Xem hinh)
= Hoat dong cua nghi thdc (Xem hinh)
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SOH = Marks start of a frame
LEN = The number of characters/bytes in the frame following this character
up to and including BCC. The number is encoded in excess-32 notation
usingasinglecharacterintherangefromASCII#(decimal 35) to
ASCII ~ (decimal 126) where # indicates a length of 3 (no data) and ~
indicates the maximum length of 91
SEQ = The send sequence number of the frame. The sequence number is
incremented modulo-64 and is again encoded as a single character in the
range ASCII SP (decimal 32) for zero to ASCII _ (decimal 95) for 63
TYPE = The type of frame encoded using a single character:
S = Send initiation (parameters)
F = Filename
D = File data
Z = End of file
B = End of transaction
Y = Acknowledgment (ACK)
N = Negative acknowledgment (NAK)
E = Fatal error
Data = Frame contents
BCC = Block check character
CR = End of block marker (ASCII carriage return)
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S: Send idication
F: Tén file

D: File dit 1iéu
Z: K&t thic file.

B: K&t thiic viéc truyén dan.

Y: ACK
N: NAK.
E: Khung bdo 16i

CuuDuongThanCong.com

®)
Miy tinh ngudn Mdy tinh dich

DATA BLOCK (1] RECVD

DATA BLOCK [1] SENT

DATA BLOCK [2) RECVD

DATA BLOCK (2] SENT

DATA BLOCK (3] RECVD

ACK(3.Y]
I[4. D, og"

DATA BLOCK [3) SENT

ACKI4. Y DATA BLOCK (4] RECVD

DATA BLOCK (4] SENT
END OF FILE
END OF FILE
ExIT
END OF TRANSACTION

..................... 124}
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NGHI THUC LGP LIEN KET DU LIEU
( DATA LINK PROTOCOL)

s BSC
= Nghi thitc di€u khién 16i 12 Idle RQ
= Thudc nghi thitc dong bd, dinh huéng két ndi
(connection Oriented).

= Dir liéu dudc truyén theo ki€u ban song cong (Half-
Duplex )

= Ung dung trong cdu hinh diém —di€m hoic da di€m.
= Trong ciu hinh da di€m, c6 mot Master diéu khi€n viéc
truyén va nhan dit liéu tir nhi€u tram Slave.
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NGHI THUC LGP LIEN KET DU LIEU
( DATA LINK PROTOCOL)

s BSC

= Cau tric khung (Xem hinh) : ¢6 2 loai
= Khung dir li¢u (Data)
DPon khoi (Single Block Message)
DPa khoi (Multiblock Message)
= Khung di€u khié€n (supervisory)

Thiét 1ap k&t ndi va Piéu khién 16i,ludng
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Last block

[dentifier = Send sequence number of block
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End of transmission/no messages to send

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


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

STX (TC2)
ETX (TC3)
EOT (TC4)

ENQ (TC5)
ACK (TCS6)

DLE (TC?7)
NAK (TCS)

SYN (TC9)

ETB (TC10)

SOH (TC1)

Start of header: used to inc

icate tlnsta:rt ofthe header(lfone s
present) of an information frm (block)

Start of text: used both to terminate a header (if one is present) and to
signal the start of a text string |
End of text: used to signal the end of a text string

End of transmission: used to indicate the end of the transmission of one
or more text (information) blocks and to terminate (clear) the
connection

Enquiry: used as a request for a response from a remote station — the
response may include the identity and/or status of the station
Acknowledge: positive acknowledgment transmitted by a receiver in
response to a message from the sender

Data link escape: used to change the meaning of other selected
transmission control characters

Negative acknowledge: negative response transmitted by a receiver to a
message from the sender

Synchronous idle: used to provide the means for a receiver to achieve or
retain (idle condition) character synchronization with a synchronous
transmission control scheme

End of transmission block: used to indicate the end of a block of data
when a message is divided into a number of such blocks (frames)

CuuDuon
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NGHI THUC LGP LIEN KET DU LIEU
( DATA LINK PROTOCOL)

= BSC
» Hoat dong cua nghi thitc

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

................

E Message

Slave Y
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(b)

Select
- NAK : Y khong sin sang
nhan.
- ACK : Y sdn sang nhin.
- ACK(0) : Xac nhin khung dir
liéu chin nhan tot.
- ACK(1) : Xac nhin khung dir
liéu 1é nhan tot.
- NAK(0) : X4ac nhan khung dir
liéu chdn bi 101
- NAK(1) : X4ac nhan khung dir
liéu 1é bi 16i.
- EOT : K&t thic truyén dif liéu

CuuDuongThanCong.com

aster DL

Select sequence {

Either: Slave not ready {

Or: Slave ready

Data transfer #

"

End of transmission { ,

Fast select {

Data transfer J'
L}

Select ( Y) sequence
NAK
EOT
ACK
First data block (0)

ACK (0)

Next data block (1)

ACK (1)

Next data block 2)
Next data block 2

ACK (0)

Last data block (0.

ACK (0/1)

EOT

Select (¥) sequence
First data block (o)

ACK (0)

Slave (Y) DLP

'
1
1
1

https://fb.com/tailieudientucntt

~ Normal

f Fast select
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Poll

- X ¢6 dif liéu thi g&i, n€u Next data block (1)
khong thi tra Ye E(A)T ) ACK 1)

- ACK(0) : Xac nhin khung dir gl
liéu chdn nhan tot. | Next data block (2)

- ACK(1) : X4c nhian khung dit ~~ Data transfer <

liéu 1& nhén tot. el
- NAK(0) : X4ac nhan khung dir
li€u chan bi 161 il S

- NAK(1) : X4ac nhan khung dir ‘
liéu 1é bi 16i. ' ACK (0/1)
- EOT : K&t thiic truyén dif liéu

~

End of transmission { : EOT
v

Time
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Select / Poll

L_CONNECT.confirm i

L_DATA request
(Message block)

—_————

ek L_DATA .indication
= (Message block)
L_DISCONNECT.request e
L_DISCONNECT.confirm B S 3 Feet E L e TR L_DISCONNECT.indication

) L_CONNECT.request :
(P, Address X)

L_CONNECT.confirm L_CONNECT.indication (Poll)

L_DATA . request
(Message block)

L_DATA . indication _ - ----
(Message block)

L_DISCONNECT.request

L__DISCONNEC’I'.conﬁrm """"" L_DISCONNECT.indication
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= ARPANET

Hoat dOong
G ché do
song cOng

(Full
Duplex)
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( DATA LINK PROTOCOL)

i NGHI THUC LGP LIEN KET DU LIEU

= Cac nghi thitc dinh hudng bit: Dung céic
ludng bit d€ bdo hiéu vi tri bit dau va két
thic cua frame.

= SDLC(Synchronous data link Control): 1975,
IBM

= HDLC(High Level Data Link Control ): 1979,
ISO
« LAPB, LAPD...: 1981, ITU-T
» Frame Relay, PPP : ITU-T,ANSI
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NGHI THUC LGP LIEN KET DU LIEU
( DATA LINK PROTOCOL)

HDLC - HIGH LEVEL DATA LINK CONTROL
= Cacloai tram trong HDLC

= Tram sd cip

= Diéu khién hoat dong clia dudng két ndi

« Cac khung dugc phat di duge goi 1a cac 1€énh (Command)
= Tram th@ cap

= Chiu sy diéu khi€n clia tram sd cip

» Cac khung dudgc phat di dudc goi 1a dap ung (Responses)
= Tram két hop

= C6 thé phat 1énh hodc ddp tng

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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NGHI THUC LGP LIEN KET DU LIEU
( DATA LINK PROTOCOL)

HDLC - HIGH LEVEL DATA LINK CONTROL
= Cic ciu hinh cua dudng két néi HDLC
= Khong cin bang

= MOt tram so cAp va 1 hay nhi€u tram thd cip

= Cho phép truyén song cong hay bdn song cong
= Can bang

= Hai tram k€&t hop

= Cho phép truyén song cong hay b4dn song cong
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(© Commands Responses
Primary ot 2 —>»{  Primary
+ +
secondary pe- 1 PN o 185 secondary

Responses Commands
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NGHI THUC LGP LIEN KET DU LIEU
( DATA LINK PROTOCOL)

HDLC - HIGH LEVEL DATA LINK CONTROL
s Céc ch& do truyén HDLC
= Ché& d0 ddp dng thudng
(NRM - Normal Response Mode)

= C6 ciu hinh khong cin bing

= Tram so cAp khdi tao qud trinh truyén tdi tram thit cap

= Tram thit cAp c6 thé chi phat dif liéu d€ ddp tng 1énh tir tram
sd cap

= Pudc st dung trén dudng truyén c6 nhiéu di€m ré

= M4y chi 12 tram sd cip

= Cdc dau cudi la tram thd cap

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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NGHI THUC LGP LIEN KET DU LIEU
( DATA LINK PROTOCOL)

HDLC - HIGH LEVEL DATA LINK CONTROL
s C4c ché do truyén HDLC
= Ch€ do can bing bat dong bod
(ABM — Asynchronous Balanced Mode)

= C6 cau hinh cin bing

= C3 hai tram c6 thé khdi tao qud trinh truyén ma
khong can nhan 1énh cho phép

= Pudc st dung rong rai nhat

= Khong can hdi vong
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NGHI THUC LGP LIEN KET DU LIEU
( DATA LINK PROTOCOL)

HDLC - HIGH LEVEL DATA LINK CONTROL
s C4c ché do truyén HDLC
= Ché& do dap tng bat dong bod
(ARM — Asynchronuos Response Mode)

= C6 ciu hinh khong cin bing

= Tram thi cAp c6 thé khdi tao qud trinh truyén ma
khong can su cho phép clia tram so cap

= Tram sd cap chiu trach nhiém cé dudng truyén
= It dugc st dung
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NGHI THUC LGP LIEN KET DU LIEU

i ( DATA LINK PROTOCOL)

HDL.C - HIGH LEVEL DATA LINK CONTROL

= Cau tric khung
= Truyén dong bd
= TAtca truyén din dang khung
= Dang khung don cho trao doi dit liéu va diéu khién

DuongThanCong.com https://fb.com/tailieudientucntt
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NGHI THUC LGP LIEN KET DU LIEU
( DATA LINK PROTOCOL)

HDLC - HIGH LEVEL DATA LINK CONTROL

s Trudng co

X4c dinh vi tri bit dau va két thiic clia khung
01111110
C6 thé d6ng 1 khung va md khung ti€p theo
M4y thu tim chudi cd d€ ddng bo
K§ thuat chén bit dugc si dung d€ tranh sy nhim 1an véi dit liéu
chta chu61 01111110
= 0 dudc chén sau mdi chudi 5 bit 1
= Né&u mdy thu phdt hién 5 bit 1 thi kiém tra bit ti€p theo
Ne&u bit ti€p theo 1a 0 thi né dudc xo0d bd
N&u bit tiép theo 1a 1 va bit thi 7 12 0 thi d6 12 ¢d
Ne&u bit ti€p theo 1a 1 va bit thit 7 1a 1,thi n6 ti€p tuc dém sb bit 1
N€u s6 bit 1 < 15 : may phat chi sy két thic
N€&u s6 bit 1 > 15 : M4ay phdt chi kénh rdi.
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Original Pattern:

111111131131313110111131101111110

After bit-stuffing
1111101111101101111101011111010

(a) Example

Flag Flagz
}—Hil inverted
Flag Flagz Flagz
(b)) An inverted bit splits a rame in two
Flag Flag Flag
b—uil inverted
Flag Flag

(c) An inverted bit merges two lmames

CuuDuongThanCong.com

Transmitled Frame

Received Frame

Transmitled Frame

Received Frame
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NGHI THUC LGP LIEN KET DU LIEU
( DATA LINK PROTOCOL)

HDLC - HIGH LEVEL DATA LINK CONTROL
= Trudng dia chi
= Phu thudc vao ché dd hoat dong.

n Trong mode NRM, c4u hinh da dlem ( mult1dr0p line), moi tram thi
cap c6 mot dia chi. Khi tram so cap lién lac v&i tram thi cap nao thi
trudng dia chi chita dia chi cda tram tha cip do.

= Khong su dung trong cdu hinh ABM, (pomt — to - point).Thay vao
do, dudc su dung dé chi huéng I€énh va dap dng.

= ThOng thudng dai 8 bit
= C6 thé dugc mé rong ra bdi sd cla 7 bit

= LSB ctia mdi octet chi ring day 1a octet cudi (1) hay khong (0)
= TAtcd 1a bit 1 chi khung quing b4

1 2 3 4 5 6 7 8 9 10111213 14 15 16 lll

] 0 eas | 1

(b) Extended Address Field
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i NGHI THUC LGP LIEN KET DU LIEU

( DATA LINK PROTOCOL)

HDLC - HIGH LEVEL DATA LINK CONTROL

» Trudng diéu khién

s CO cau truc k

n4dc nhau ng vG1 nhirng loai

khung khac n
=« Thong tin (I

nau, ¢O 3 loai khung trong HDLC

-frame) : Mang dif liéu can g&i

= Gidm sat (S-frame) : diéu khi€n 16i va ludng, chira
sO thit tw khung gdi va nhin

= Khong danh so (U-frame) :Thi€t 14p va két thic

ké&t nodi.

= D0 dai c6 thé

1 hay 2 byte
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1 2 J 4 5 6 7 8
[: Information (] ‘ NS NR)

PF = Polltfinal bit

L: Unnumbered 1 | | | AY| v

{¢) B-bil control leld lormat

| | NS} = Send sequence number
MR} = Receive sequence number
5: Supervisory 1 | ] | e | FJ'Fl NIR) 5 = Supervisory function bits
) M = Unnumbered function bits

1 2 3 4 5 & T 8 9 10 11 12 13 14 15 16
Information | 0 ‘ MNiS) ‘ P.:’F‘ MR
Supervisory | 1 | 0 | S | 0 | ] | 0 | 0 | P.I’Fl NiR)

(d) 16-bit control field format
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NGHI THUC LGP LIEN KET DU LIEU
( DATA LINK PROTOCOL)

HDLC - HIGH LEVEL DATA LINK CONTROL
s Trudng diéu khién
= | hay 2 bit dau tién clia trudng di€u khién chi ra loai
khung
= N(S) : SO thtt tv frame gdi
= N(R) : SO thtt tu frame nhén
= P/F: Co6 2 chirc ndang Poll hodc Final phu thudc hoan
canh st dung
= Khung I€nh
Bit P
1 d€ yéu ciu dap tng tir d6i phuong
« Khung dap tng
BitF
1 chirdng day 1a trd 15i cho 1énh
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NGHI THUC LGP LIEN KET DU LIEU
( DATA LINK PROTOCOL)

HDLC - HIGH LEVEL DATA LINK CONTROL
= Trudng diéu khién
= S gdm 2 bit xdc dinh loai khung gidm sdt. C6 4 loai khung gidm st

S Lénh
00 |RR : Receive Ready ->Dung 4 cidch
>ACK — RR: diing nhu mdt xdc nhan duong cta 1 khung thong tin d3 nhan khi bd thu khong cé dit liéu dé
truyén (tifc khong thé duing piggyback).
>P - RR : Poll ->yéu ciu tram thi cAp xem c6 dit liéu d€ gdi khong ?
»F - RR : ddp ting cho Poll ->Tram thit cAp trd 13i cho sd cAp 1a khong ¢ du liéu gdi (x4c nhan 4m). N&u c6
thi sé ddp ¢ng bing I-frame
»F —RR : ddp ving cho Select -> Tram thit cdp trd l0i cho so cdp la c6 khd ndng nhdn du liéu (xdc nhdn duong)
01 [REJ : Reject-> Dung 3 céch
> ACK — RNR : Yéu ciu tram g&i ngung khong g&i thém nita cho d&€n khi 1 RR dugc phat
> P— REJ : Select -> Khi tram so cdp mudn truyén dit liéu cho tram thit cdp nao do.
»F — REJ : ddp itng cho Select -> Khi mdt thit cdp duoc chon ma khong thé nhdn dit liéu (xdc nhdn am).
10 [RNR : Receive not Ready -> 12 x4c nhan Am (NAK) dugc trd vé trong hé thong Go-back —n khi bd thu khdng
c6 dit liéu gdi (tifc khong thé truyén theo piggyback)
11 [SREJ] : Selective Reject -> 13 xdc nhan Am (NAK) dugc trd vé trong hé thong Selective Repeat khi bd thu

khong c6 dit liéu gdi (tifc khong thé truyén theo piggyback)
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NGHI THUC LGP LIEN KET DU LIEU
( DATA LINK PROTOCOL)

HDLC - HIGH LEVEL DATA LINK CONTROL
= Trudng diéu khién
= M gdm 5 bit x4c dinh cdc loai U-frame khdc nhau.

M Lénh | Pép tng [ Unnumbered commands
00001 |SNRM Set Asynchronous Response Mode (SARM)
11011 |SNRME Set Asynchronous Response Mode Extended (SARME)
Set Normal Response Mode (SNRM)

11 000 SARM |DM

Set Normal Response Mode Extended (SNRME)
Set Asynchronous Balanced Mode (SABM)

11010 SARME

11100 [SABM

Set Asynchronous Balanced Mode Extended (SABME)
11110 |SABME Ny Reset (RSET)
00000  fUI Ul Set Initilization Mode (SIM)
00 110 UA Disconnect (DISC)
00101 )DISC  |RD Unnumbered Poll (UP) Unnumbered Information (UI)
10000 lsm RIM Unnumbered responses Exch ID (XID
o T Unnumbered Acknowledge (UA) | Exchange ID (XID)
ool |rser Request Disconnect (RD)

Frame Reject (FRMR)
11101 [XID  |XID

| Disconnect Mode (DM)

10 001 FRMR

Request Information Mode (RIM)
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( DATA LINK PROTOCOL)

i NGHI THUC LGP LIEN KET DU LIEU

HDLC - HIGH LEVEL DATA LINK CONTROL
s Truéng thong tin

s Chi ¢6 trong khung thong tin va vai khung
khong ddnh so

= Phii c6 mot s6 nguyén lan octets

= Chiéu dai thay doi duogc
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( DATA LINK PROTOCOL)

| NGHI THUC LGP LIEN KET DU LIEU

HDLC - HIGH LEVEL DATA LINK CONTROL
» Trudng ki€m tra

= Phat hi€n sai

s 16 bit CRC

s Tuy chon 32 bit CRC
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NGHI THUC LGP LIEN KET DU LIEU
( DATA LINK PROTOCOL)

HDLC - HIGH LEVEL DATA LINK CONTROL
= Hoat dong cua HDLC
= Diéu khi€n k&t ndi : Thi€t 1ap va gidi phong két noi logical giita 2
bén phit va nhan

= Trao doi odﬁ’ liéu : Trao d(A)’i?dfr ligu gitra 2 bén. Trong qua trinh nay
di€u khi€n 101 va diéu khi€n ludng dugc ing dung.
Vi du vé hoat dong cia HDLC nhu sau :
o V(S) chi s6 tuan tu truyén k€& ti€p N(S).
o V(R) chi s6 tuan ty cia I-frame ma phia thu dang mong dgi nhan.

o Taiphia thu n€u N(S) = V( R) thi xem nhu thu ding vi ding thit tu,
ngudc lai n€u N(S) # V( R) thi xem nhu thu sai vi khong ding thi
tu.
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(a) Link setup and disconnect (b)) Two-way data exchange (¢) Busy condition
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(d) Reject recovery (e} Timeoul recovery
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L_CONNECT.indication

-
-
s
L e il
-
-
s A

L_CONNECT.confirm

L_DATA .request =

== | DATA.indication

B L I(DATA) """ L_DATA request
L_DATA.indication &&=

L_DISCONNECT.request =

T = -
o -

 L_DISCONNECT.indication

-
-
i paren o
-
-
-
-

L_DISCONNECT.confirm

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


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

LAPB, LAPD, LLC

= [LAPB - Link Access Procedure, Balanced
= La 1 phan cla mang X.25 ITU-T)
= Laltipconcia HDLC — ABM
n Sljr.dung cho dudng diém — diém giita hé thong va cdc niit cia mang chuyén mach
g6i
s LAPD - Link Access Procedure, D-Channel
= ISDN (ITU-D)
= ABM
= Ludn Ia chudi sd 7 bit
= Trudng dia chi 16bit chira 2 dia chi con
= 1 cho thi€t bi va 1 cho ngudi st dung
s LLC - Logical Link Control
= IEEE 802
= Dang khung khéc
= Diéu khi€n két ndi tich biét gitta MAC (Medium Access Layer) va LLC (16p trén
cung cia MAC)
= Khong c6 tram sd cap va thd cip
= can 2 dia chi: ngudi géi va ngudi nhan
= Phdthién sai § 16p MAC: 32 bit CRC
= Céc diém truy xudt ngudn va dich (DSAP, SSAP)
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