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= Mot so van dé khi hai thiét bj két ndi truc tiép
truyén nhan di liéu

= Pdng bd khung

= Diéu khién toc do truyén di liéu

= X ly 16i g&p phai trén dwong truyén

= Pinh vj dia chi (trong cau hinh multipoint)
= Phan biét di¥ liéu va théng tin diéu khién

= Quan ly lién két

B& mén Ky thuat may tinh
Khoa Cong nghé thong tin




= Piéu khién dong d liéu
= Piéu khién 16i
= M6t s6 nghi thire diéu khién lién két div liéu




= Pieu khién dong dir liéu
= Piéu khién 16
= M6t s6 nghi thire diéu khién lién két div liéu




= Bén nhan thuong ¢ bo dém dé nhan di liéu
= Khi di¥ lieu dén, bén nhan thwérng thwe hién
mot sO xi ly trwo’c khi givi 1é€n I&p cao hon

= Piéu khién dong: dam bao bén phat khdng gdi
di lieu qua nhanh
= Ngan ngwra viéc tran b6 dém

B& mén Ky thuat may tinh
Khoa Cong nghé thong tin




M hinh truyén khung

Source Destination

Frame 1
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Frame 3
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Error-free transmission

B mdn Ky thuat may tinh
Khoa Céng nghé théng tin
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= Tat ca frame déu dén dich
= Khdng c6 frame 101
= Cac frame dén dung th ty




Nghi thirc Idle RQ (Stop—and-Wait)

* D3c diém
= Phuwong phap don gidn nhat
= Pwoc dung chu yéu trong cac ng dung character-
oriented.(byte-oriented)
= St dung kénh truyén hoat déng trong ché dé half-
duplex
= Co ché hoat déng
= Nguon phat di¥ liéu (dwdi dang cac frame)
* Pich nhan dir liéu va tra 1o béng ACK
= Nguon phai doi ACK truwde khi phat tiép div liéu

= Dich cé thé ngwng truyén di liéu bang cach khéng goi
ACK

Bd moén Ky thuat may tinh
Khoa Cong nghé thong tin




= Khal niém
= Thoi gian truyén (trame): thoi gian can thiet dé goi
tat ca cac bit div liéu 1én dwdng truyén
= Thoi gian lan truyén (terop): thoi gian can thiet de 1
bit di tr ngudn dén dich




Idle RQ — Hiéu suat *
= Thoi gian tdng cong TD= n(2tprop + tframe)

= Hiéu suat dwdng truyén
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Stop-and-Wait Link Utilization (transmission time = 1; propagation time = a)

B mdn Ky thuat may tinh
Khoa Céng nghé théng tin
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= Hiéu qua dwdng truyén cao néu frame kich
thwdce lon
* Thye té di liéu I&n dwoc chia thanh cac
frame c6 kich thwdc nho
= Kich thuwdc bo dém co gidi han
= Frame kich thwéc nhd kho xay ra 161
= L6i dwoc phat hién som
= Khi c6 16i, chi can truyén lai frame nhé
* Ngan ngwa tinh trang 1 tram lam viec chiém
dwong truyén lau

B& mén Ky thuat may tinh
Khoa Cong nghé thong tin




= Co ché hoat dong

= Cho phép nhiéu frame c6 thé truyén dong thoi

= Bén thu co b6 dém va&i kich thwoec W (co thé nhan
W frame)

= Bén phat co thé truyén t6i da W-1 frame ma khong
can doi ACK

= PDanh sb th& tw cho cac frame

* ACK cd chtra so thtr tw ctia frame ke tiep co thé
truyén

Cmmowemew



Sliding windows - =

= S0 thi ty dwge quay vong bédi kich thwéc clra
SO (modulo 2K)  mamebte

—> Window of frames
P Frames already transmitted that may be transmitted
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Frame Window shrinks from Window expands

sequence Last frame  Last frflme trailing edge as from leading edge

number acknowledged transmitted frames are sent as ACKs are received

Sender's perspective
Window of frames
Frames already received L that may be accepted
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Window shrinks from Window expands
Last frame  Last f.rame trailing edge as from leading edge
acknowledged  received frames are received as ACKs are sent

Receiver's perspective

B mdn Ky thuat may tinh - 13
Khoa Céng nghé théng tin



Sliding windows = Vi du (tt)

Source System A

of1]2[3]4]5]6

7]ofr[2]3]4]s]6]7]

Destination System B

o[1]2]3]4]5]6

7jofr]2]3]4]s]6]7]

—
—

ofl1[2[3]4]5]e

F2
7]of1[2]3]4]s]6]7]

ol1]2]3[4]5]e

7]of1]2]3[4]s]e]7]

RR3

[of1[2]3]4]5][6][7]0]1

2[3]a]5[6]7]

[of1[2]3]4]5]6][7]0]1

2[3]4]s]e]7]

—

[of[1[2]3]4]5]6

7]0]1

F4
[of1[2]3[4]5]6][7]0]1]2]3]a]5]6]7]

Fs

F

2[3T4]5]6]7] NS e
[o]1]2]3]4[5]6[7]0]1]2]3[4][5]6]7]

[of1]2]3

4|5]6

7of1[2]3[4]5]6]7]

B mdn Ky thuat may tinh
Khoa Céng nghé théng tin




= Cai tién
= Bén thu cé thé g&i ACK ma khdng cho phép bén
phat g&i tiép dir liéu (Receive Not Ready)
= Trong trvong ho’p nay, bén thu phai goi ACK de binh
thworng hoa viéc truyén nhan div liéu khi né san sang
= Néu dwdrng truyén la full-duplex, ding co ché
“piggybacking”: tich hop ACK vao frame di liéu
= Néu khong c6 di¥ liéu dé truyén, dung ACK frame
= Néu co di liéu dé truyen nhung khong c6 ACK dé

truyén, g&i lai ACK cudi cuing, hodc cé cd ACK hop 1é
(TCP)

B& mén Ky thuat may tinh
Khoa Cong nghé thong tin
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Sliding windows = Hiéu sua

= Hiéu suat
= Full- Duplex
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B mdn Ky thuat may tinh
Khoa Céng nghé théng tin

1 N=2a+1

—>
| A e @
—> —>
a A Frame a | Frame (a-1) | o ° o Frame 2 | Frame 1 B
—> —>
a+1 A Frame (a + 1) | Frame a o o ° Frame 3 | Frame 2 . B
B
—> —>
w [ A [ _Framew [ Frame w-1)] o .A o [ Frame (W-a+2)] Frame (W—a+1) B
«—
— —>
2a+1 Eﬁl [[Fromew | o ¢ ¢ [Famc@:d]g
—
W<2a+1



= Piéu khién dong d liéu
= Pieu khien loi
= M6t s6 nghi thire diéu khién lién két div liéu




= Piéu khién 16i 1a cac ky thuat dé phat hién va
sira |16i xay ra trong qua trinh truyén céac
frame

= Bdo dam truyén nhan di liéu chinh xac




(y thuat diéu khiénloi

= Phan loai 16i d6i v&i frame
= Mat frame: frame khong dén dich hodc dén nhung
thong tin dieu khien trén frame bi hw (bén nhan
khdng thé xac dinh la frame nao)
* Frame hu: thdng tin diéu khién trén frame xac dinh
dwoc, nhwng dir liéu trong frame bi 10i
= Phat hién 161 (CRC, Parity, ...)
= Positive ACK — xac nhan cac frame nhan
duorc
= Negative ACK (NAK) — yéu cau truyén lai cho
cac frame bi hw
= Truyén lai sau mot thoi gian time-out

Bd moén Ky thuat may tinh
Khoa Cong nghé thong tin




= Dwa trén diéu khién dong
= Ky thuat ARQ (Automatic Repeat Request)

= Cho phéep cac nghi thire lién két di liéu quan ly 15i
va yéu cau truyeén lai

* Phan loai
= |dle RQ (stop-and-wait)
= Dung v&i co ché diéu khién dong stop-wait
= Continuous RQ
= DUng v&i co ché diéu khién dong sliding-window
= Selective repeat
= Go-back-N

mmegwemew e



= Co ché hoat dong
= A g&i mét I-Frame (Information
Frame) dén B
= A doi phan hoi tir B truwde khi
gdi tiép frame
= ACK-Frame — A g&i di¥ liéu mé&i
= NAK-Frame — A g&i lai dir liéu
= Khéng nhan dwoc tra 161 — A goi
lai sau thoi gian time-out

= Qu/khuyét diém
= Pon gian

» D6 hiéu qua duwong truyén thadp ™ |>
ACKO

PDU trans-
mission time

Propagation time

Time-out interval

PDU 0 lost;
A retransmits

Time-out interval

ACKO lost;

“H—r

|
|

* ACK trans-
4 mission time

Time

B discards
duplicate PDU

B& mén Ky thuat may tinh

Khoa Cong nghé thong tin
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Stop-and-Wait - =

= C4c loai 16i

= (E1) I-Frame khéng dén dwoc bén nhan

= (E2) I-Frame dén dwoc bén nhan nhwng ndi dung
I-Frame bj sai

= (E3) ACK-Frame khéng dén dwoc bén g&i hay
ACK-Frame dén dwoc bén géi nhwng ndi dung
ACK-Frame bi sai

ACK(N~+ 1)

Secondary (5) T

BO mOn ny uiuat tay i
Khoa Céng nghé théng tin ﬁ——-zz



Stop-and-Wait -«

= Stra 60 E1
= St dung timer: bén goi sau khi g&i di mét I-Frame
thi kh&i ddng moét bd dém thdi gian, sau khoang
thoi gian doi T ma chwa nhan duwoc tin hiéu ACK/
NAK béo vé thi xem nhw |-Frame chwa t&i va goi
lai frame nay.

. _ Timer expired
Timer started restarted

Primary (P}
I{N} I{N}

Timer stopped

ACK(N)

¥
f
4
+
+
1

"‘ﬁ,

Secondary (5)

B mdn Ky thuat may tinh e L
Khoa Céng nghé théng tin )



Stop—and—\Wait
= Stra I6i E2

= Truyén lai Frame

Primary (P)

Secondary (S)

B mdn Ky thuat may tinh
Khoa Céng nghé théng tin

NAK(N)

ACK(N)
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Stop-and-Wait -«
= Stra 16i E3

= Khéng nhan dwgc ACK-Frame: truyén lai

= LAi 1ap lai frame (duplicated frame): dung chi sé
tuan ty frame (sequential number) dé bén nhan cé
thé loai bd cac frame trung 1ap

Timer started Timer expired Timer stopped

restarjed
Primary (P)
I(N) 1(N)

Sequential
number

I(N})

I{N) ACK(N)
ACK(N)
I(N) B
Secondary (3)
I-Frame corrected Frame duplicated
B mdn Ky thuat may tinh — a1 OB

Khoa Céng nghé théng tin



= Co ché hoat dong
= Diéu khién
* RR = receive ready = ACK = acknowledge
= REJ = reject = NAK = negative acknowledge

= Dwa trén co ché sliding window
= A ggi lién tuc cac I-Frame dén B (trong khi co ché dieu
khién dong con cho phép)
= B chi nhan I-Frame theo ding chi so6 tuan ty

= Truyén lai tat ca cac Frame ké tir Frame sai dau tién tr&
di

mmowemew e



Go—back-N — Cac truorng hop I0i

= Céc kiéu 16i twong tw nhuw trong Idle RQ (co
thé xay ra dong thoi trén nhiéu frame)

= (E1) I-Frame khéng dén dwoc bén nhan

= (E2) I-Frame dén dwoc bén nhan, ndi dung I-

Frame sai
= (E3) ACK-Frame khéng dén dwoc bén guri

Primary (P)

I{N) I{N+1) I(N+2) I(N+3) I(N+4) I(N+5)

p— 4 F 4 Fd 4 F

I{ N) I{N+1) I(N+2) I{N+3) I{ N+4) I{(N+5)

Secondary (S)

B mdn Ky thuat may tinh Y ¢

Khoa Céng nghé théng tin



= Swra 10i E1

= Si» dung danh sach truyén lai (Retransmission list)
lwu cac I-Frame g&i nhwng chwa ¢é ACK

= Khi g&i méi I-Frame thi kh&i ddng mot bd dém
thoi gian twong wng voi I-Frame do

= Sau khoang théi gian doi T ma chwa nhan duoc
frame ACK thi xem nhuw I-Frame nay chuwa t&i va
g&i lai cac frame ké tr frame nay

= Bé&n nhan chi nhan cac frame dung trinh tw nén sé
bé nhirng frame sau frame da khéng dén

= Cai tién bang cach glri NAK twong tng (bén nhan khong
can dogi timeout nén sé nhanh hon)

B& mén Ky thuat may tinh
Khoa Cong nghé thong tin




= S(ra 10i E2
= Bé&n nhan phat hién 16i & frame |
= B&n nhan bao cho bén g&i bang NAK;va loai bé
cac frame sau i
= Bén g&i goi lai cac frame twr frame;
= Thoi gian dap wng nhanh hon so v@i dung timeout.




= S(ra 10i E3

= ACK;i bi mat

= Néu sau d6 c6 ACKi:1, ACKis2... thi truyén binh
thwong

= Néu timeout bén géi sé gdi lai I-Frame

= B&n nhan phat hién frame truyén lai nay da nhan
nén sé bao lai ACK (hoac NAK) two’ng rng

= Khi nhan ACK, bén phat khong can truyen lai tat ca

cac frame ma co thé truyén frame ttr chi sb trong
ACK

mmeowemew g
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= Co ché hoat dong
* Twong tw nhw Go-Back-N
= Chi g¢di lai cac frame bi NAK hoac time-out
= Bén nhan co thé nhan I-frame khong theo dung chi
sO tuan tw
= Bén nhan phai co buffer dé Iwu lai cac frame dén
khéng theo dung chi sb tuan tw

mmowemw g



an dé kich thuéccias6

= Tinh hudng: window kich thwéc 7
= A g&i cac frame tr 0 dén 6 qua B
= B xac nhan tat ca, nhwng tat ca ACK déu bj mat
= A doi bi timeout, nén goi lai frame 0
* B Itc nay da dich clra s6 nhan, c6 thé nhan cac
frame 7,0,1,...5. NO twong frame 7 bi mat va O la
frame m&i, nén chap nhan (trung frame)
= Pay 14 van dé trung lap gitra clra sb g&i va
clra s6 nhan
= Do d6 kich thwéc cira s toi da 13 Y2(N) (N la
chi s0 tuan tw I&n nhat)

Bd moén Ky thuat may tinh
Khoa Cong nghé thong tin



= S(ra 10i E1
= S dung danh sach truyén lai (Retransmission list)
lwu cac I-Frame g&i nhung chwa cé ACK
= Khi g&i méi I-Frame thi kh&i ddng mét bd dém thoi
gian twong wng voi I-Frame do
= Sau khoang thoi gian dgi T ma chwa nhan duoc
frame ACK thi g&i lai frame nay

mmowemew g



= S(ra 10i E2

= |-Frame truyén dén bé&n nhan nhwng bij |0i

= B&n nhan bao cho bén gdi biét théng qua NAK-
Frame

= B&n nhan van lay cac frame tiép theo vao bd dém
(nhwng chwa dwa |én |Op trén)

= B&n g&i chi truyén lai I-Frame bi 16i

= Bén nhan nhan dung cac frame theo trinh tw thi co
thé dwa dir lieu lén I&p trén

mmgwemew g



= Stra 16i E3
= S{r dung chi sb tuan ty frame (sequential number):
Khi ACK-frame bi 16i hay khédng dén dwoc bén gdi,
sau thoi gian timeout bén goi sé goi lai I-Frame
nay
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Selective Repeat vi du
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Ky thuat may tinh

6 moén
Khoa Céng nghé théng tin
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= Stop-and-wait protocol 1-P

U —_—
1+ 2a
= Go-back-N protocol 1-P N > 22+ 1
U 1+ 2aP
N{-P) N<2a+l
\(2a+1)(1—P+NP)
= Selective repeat protocol - 1-P N >2a+1
U= _
1NA=P) N 2asi
- 1+2a

mmegwemew g



= Piéu khién dong d liéu
= Diéu khién 16i
= Mot so nghi thiwec dieu khién lien ket
dir lieu
= Nghi thtrc Binary synchronous communication
(BSC)
= Nghi thirc High-level data link control (HDLC)
= M&t s6 nghi thre twa DLC khac

mmowemw g



= Piéu khién dong d liéu
= Piéu khién 16
= M6t s6 nghi thire diéu khién lién két div liéu
= Nghi thirc Binary synchronous
communication (BSC)

= Nghi thirc High-level data link control (HDLC)
= Mot s6 nghi thirc twa DLC khac

mmowemew e



= Nghi thtrc hwédng dén ki tw
= |IBM

= [SO 1745
= ANSI| X3.28

= HO tro’ truyén half-duplex

= Cau hinh point-to-point hodc multipoint
= Truyén dan dong bd hodc bat déng bd
= Diéu khién 16i “Idle RQ”

Cmmowemew



Nghi thuc BSC - =

-

-

= Co ché hoat dong Poll-Select

MASTER
T
| !
EE RN
'[1]"_.} i " (4) Message
’.-l"'-'-'.'-'-'-'-'-'-'.'.'-'-'-'-'-' i = _—_———=—————ss=== "h"-
#
: _______________ s "\ _______________ :
: i (2) (3) "': :
|
i |
u Select Y :
Poll X i Message o
{ AR,
SLAVE X | SLAVE Y

B mdn Ky thuat may tinh
Khoa Céng nghé théng tin







-

Khung giam sat (diéu khién)

a
.

FPoll'Select sequence

| =
v 2N SYH ECT Station .ﬂl.{l-[4 PS5 EH

SYH SYH HAK LAY

1
L
1
P

Fositive select response

E Y H l S H ACK

- M G . . BN B

Negative select response

L BYH E SYH HAK
1

Fe==T

nd of Transmission’ o messages to send
SYH SYH EQT

B mdn Ky thuat may tinh
Khoa Céng nghé théng tin



Pinh dang khung BSC

Single Block Message

: S’T’Hl SYN | SOH [ Id | Station Adg STX | Text | ETX | BCC

&

First Block of Multiblock message

E S’T’Hl SYN | SOH | Il | Station Adq STX | Text | ETB | BCC

&

Intermediate blockis) of Multiblock messaqe

ES’T’H l SYN | SOH [ ld STX | Text [ ETEB | BCC

| —— -

Last block of Multiblock message

S’T’Hl SYN | SOH | Id STX | Text [ ETX | BCC

Y T T T I T

B mdn Ky thuat may tinh
Khoa Céng nghé théng tin



Chuoi khung trong ché do Select

Seled sequence
Either : davenat ready

of : dave ready

Data tansfer

Enl of ransmission

Fast select

Data

transfer

Seledt v s equence

Mest data blode (1)

Mewt data blod:

Nest data block (21

MASTER

B mdn Ky thuat may tinh
Khoa Céng nghé théng tin

Nomal

Fast sedect

SLAVE

46



Chuoi khung trong ché do Poll

Pall sequence

E ither : nothing to send
of @ data to send

[rata transfer

Emdl of transmission

MASTER

B mdn Ky thuat may tinh
Khoa Céng nghé théng tin

Poll ¥ sequence

First data black (0]

Mext data blod (1

ext data blods (2

Lt data klodi (n

SLAVE




= Han ché
= Khdng danh so thiy tw (idle ARQ)
= Chi truyén half-duplex

= Phu thudéc ma diéu khién (code-dependent)

= Khéng diéu khién 16i cho cac trwérng diéu khién

= Khéng c6 kha nang mé rong

= Tinh trang déc chiém dwéng truyén clia may phat

= Thu tuc kho st dung doi v&i van ban

B& mén Ky thuat may tinh
Khoa Cong nghé thong tin




= Piéu khién dong d liéu
= Piéu khién 16i
= M6t s6 nghi thire diéu khién lién két div liéu
= Nghi thterc Binary synchronous communication
(BSC)

= Nghi thirc High-level data link control
(HDLC)
= Mdt s6 nghi thire twa DLC khac

mmowemew g



= Nghi thire lién két di liéu quan trong nhat

= Chuan hoa: ISO 3009, 1ISO 4335

= Nhiéu nghi thire lién két div liéu khac twong tw
(hoac dwa trén) nghi thire nay

B& mén Ky thuat may tinh
Khoa Cong nghé thong tin




» P3c diém
= Hoat déng & ché do full-duplex
= Lién két point-to-point hodc multipoint
= Truyén dan doéng bd
= Diéu khién 16i “Continuous RQ”
= C6 thé dung cho cac lién két véi gia tri loén va nhé

cla a

B& mén Ky thuat may tinh
Khoa Cong nghé thong tin




= Muc tiéu

= Khéng phu thuéc ma diéu khién
= Kha nang thich tng

* Hiéu qua cao

= PO tin cay cao




= Phan loai cac tram
* Tram chinh (primary station)
= Diéu khién hoat déng cula lién két
= Cac khung (frame) phat ra dwoc goi la Iénh (command)
* Tram phu (secondary station)
= Hoat dong dwéi sw diéu khién cua tram chinh
= Cac khung phat ra dwgc goi la dap ng (response)
= Tram chinh duy tri cac lién két luan ly riéng cho cac tram
phu
= Tram t6 hop (combined station)
= Két hop dac diém cua ca tram chinh va tram phu
= Co thé phat ra cac |énh va dap &ng

B& mén Ky thuat may tinh
Khoa Cong nghé thong tin




= Cau hinh lién két (link configuration)
= Khéng can bang (unbalanced)
= Bao gdm mét tram chinh va mét hoac nhiéu tram phu
= Ho tro truyén half duplex va full duplex
= Can bang (balanced)
= Bao gdm hai tram t6 hop
= Ho tror truyén half duplex va full duplex




= Ché d6 truyén (transfer mode)
= Normal Response Mode (NRM)

= Puwoc st dung trong ciu hinh khéng can bang
= Tram chinh kh&i ddng viéc trao doi di liéu
= Tram phu chi c6 thé truyén di¥ liéu dap ng v&i lénh tir tram chinh
= Pwgc dung trong dwong multidrop
= Asynchronous Balanced Mode (ABM)
= Pwoc st dung trong ciu hinh can bang
= M6t trong hai tram c6 thé kh&i ddng viéc trao dbi div liéu
= Pwoc st dung phd bién nhat
= Asynchronous Response Mode (ARM)
= Puwoc s dung trong ciu hinh khéng can bang
Tram phu ¢é thé kh&i déng qua trinh truyén di liéu
Tram chinh ~v:?m chiu trach nhiém cho duong truyén (kh&i dong,
dieu khién 16i, ngat ket ndi ... )
it dwoe st dung

B& mén Ky thuat may tinh
Khoa Cong nghé thong tin




Cau tric khung (framé structure)

= HDLC s dung truyén dan déng bd
= Truyén dan theo khung

= St dung mot cau truc khung duy nhat cho tat
cd trao doi di¥ liéu va diéu khién

Flag | Address Control Information FCS Flag

4—8—>p<4¢—8—»<4¢—S8or 16 »<€4¢———variable—>»<€4¢——16 or 32— <4—8—>
bits extendable

B mdn Ky thuat may tinh w— a1 BG
Khoa Céng nghé théng tin )



o diéu khién (flag):

= Dung dé phan cach khung (dau va cudi)
= Gia tri: 01111110

= CO the dung vira la ket thuc khung nay vira
la bat dau khung khac

= Sr dung k¥ thuat chén bit (bit stuffing) dé
tranh xuat hién co trong dir lieu
= Bit stuffing: 0 dwoc chén thém mai khi xuat hién
nam sO 1 lién tiép trong phan dir liéu
111111111111011111101111110

1111101111101101111101011111010

Bd moén Ky thuat may tinh
Khoa Cong nghé thong tin



Anh huédng néu |

~ .

Flag Flag
b—l)i[ inverted
Flag Flag Flag
(b)) An inverted bit splits a frame in two
Flag Flag Flag
f—l)i[ inverted
Flag Flag

B mdn Ky thuat may tinh
Khoa Céng nghé théng tin

{c) An inverted bit merges two lrames

A = 2. 7 = A——_
Oi xay ravoico

Transmitled Frame

Received Frame

Transmitled Frame

Received Frame

=% = o6



Truong diachi - =

= DUng dé xac dinh tram phu da géi hoac sé
nhan khung

= Khong can thiét trong ket noi diém-diém
nhwng van dwoc gitv dé nhat quéan)

= Thwong dai 8 bit

= Gia tri “11111111” la dia chi broadcast (guri dén
tat Ca)

= C6 thé mé réng thanh bdi s6 cla 7 bit
= LSB cuia méi octet bdo day la octet cudi cting (1)
hay chwa (0)

1 23 456 7 8 910111213 14 15 16 8n
0 0 o0 o0 1
Extended Address Field

B6 moén Ky thuat may tinh
Khoa Céng nghé théng tin .



Truwong dieu khien =~ B ==
= HDLC dinh nghia ba loai khung, twong trng co
ba loai trwdrng diéu khién
= Khung thong tin (I-frame) chra di¥ liéu can truyén
= Diéu khién dong va diéu khién 16i dwoc g&i kém trong
cac khung thdng tin (piggybacked)
= Khung giam sat (supevisor frame, S-frame) dung
cho ARQ khi piggybacking khong dwoc dung

= Khung khéng s6 (unnumbered frame, U-frame) bd

sung cac chuc nang diéu khlen lién két
1 2 3 S 6 7

I: Information 0 N(S) P/F N(R)

N(S) = Send sequence number
N(R) = Receive sequence number
S: Supervisory 110 S P/F N(R) S = Supervisory function bits

M = Unnumbered function bits
P/F = Poll/final bit

U: Unnumbered 1 1 M P/F M

8-bit control field format e 1 i

B6 moén Ky thuat may tinh ﬁ
Khoa Céng nghé théng tin



= Bit Poll/Final: y nghia tuy theo ngl*r canh

* Trong khung Iénh (command frame)
= Y nghia la bit P
= 1 d& moi goi (poll) khung dap trng clia cac tram ngang

hang

* Trong khung dap &rng (response frame)
= Y nghia la bit F
= 1 dé chi thi khung dap wng la két qua cu [énh moi goi

mmowemew g



Truong dieu khien (tt)
= Khung thdng tin va khung giam sat co thé
mo rdng 16 bit
= S dung chi so tuan ty 1a 7 bit

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Information | 0 N(S) P/F N(R)

Supervisory | 1 | 0 S 0] 0] O O|P/F N(R)

16-bit control field format

B mdn Ky thuat may tinh — a1 GO
Khoa Céng nghé théng tin \



= Chi c6 trong cac khung thong tin (I-frame) va
mot sO khung khong sO (U-frame)

= Phaila moét so nguyen cac octet (8 blts)
= Chiéu dai thay doi, gi¢i han tuy hé thong




= Dung dé phat hién 10i

= Puwoc tinh dwa trén cac bit con lai cua khung
= CRC 16 bit

= C6 thé dung CRC 32 bit




Tong két Frame format

Flaq Address Control Infermation FCS Flaq
' 8 bit ' 8/16 bit b 8/16 bit Oto N bit P 16/32 bit 8 bit '
F"""""""“'"""‘"""""""""“"*" B e e e L L e L e e L“E“'““'“ﬁ;;’i{““‘!’“ e e ST L e "‘-"'"!
R . : . ) i I . rame c : y
: Start of frame i Frame headel Information field sequence i Enil of frame
0 N{S) PF N{R}) Information N{S): send sequence number
i112i3i4: 5 6.7 .8;: N{R}) : receive sequence number
AR S S S SN decocdodod P/F : Poll/final number
110 5 FiF N{R) Supervisory -
Receiver ready -RR
] Receiver hot ready - RNR
11 m P/F M Unnumbered | | oo “RE ‘ S ‘
) Selectivergject - SREJ
CONTROL FIELD -8 bit
1] M{%S)} PF N{R) Information
i1j2i3/4|5(6i7i8! 9 1011]12]13{1415]16
110 s - PF N{R) Supervisory
111 M FIF M PF - Unnumbered
CONTROL FIELD - 18 bit Set Asynchronous Response Mode (SARM)
Set Normal Response Mode (SNRM) M
B mdn Ky thuat may tinh 65

Khoa Céng nghé théng tin



= Trao dbi khung théng tin, khung gidm séat va
khung khéng s
= 3 giai doan
= Khéi tao
= Trao doi di¥ liéu
= Ngat két noi




Cac lénh va dap ang:

Name Command/ Description
Response
Information (I) C/R Exchange user data
Supervisory (S)
Receive ready (RR) C/R Positive acknowledgment; ready to receive I-
frame
Receive not ready (RNR) C/R Positive acknowledgment; not ready to receive
Reject (REJ) C/R Negative acknowledgment; go back N
Selective reject (SREJ) C/R Negative acknowledgment; selective reject
Unnumbered (U)
Set normal response/extended mode C Set mode; extended = 7-bit sequence numbers
(SNRM/SNRME)
Set asynchronous response/extended C Set mode; extended = 7-bit sequence numbers

mode (SARM/SARME)

Set asynchronous balanced/extended C Set mode; extended = 7-bit sequence numbers
mode (SABM, SABME)

Set initialization mode (SIM) C Initialize link control functions in addressed
station

Disconnect (DISC) C Terminate logical link connection

Unnumbered Acknowledgment (UA) R Acknowledge acceptance of one of the set-mode
commands

Disconnected mode (DM) R Responder is in disconnected mode

Request disconnect (RD) R Request for DISC command

Request initialization mode (RIM) R Initialization needed; request for SIM command

Unnumbered information (UI) C/R Used to exchange control information

Unnumbered poll (UP) C Used to solicit control information

Reset (RSET) C Used for recovery; resets N(R), N(S)

Exchange identification (XID) C/R Used to request/report status

Test (TEST) C/R Exchange identical information fields for testing

Frame reject (FRMR) R Report receipt of unacceptable frame

HDLC Commands and Responses

B mdn Ky thuat may tinh
Khoa Céng nghé théng tin



= G U-frame kh&i tao 1 trong 6 ché dd
= SNRM / SNRME
= SARM / SARME

= SABM / SABME

= Néu dong y két ndi gii lai U-frame UA
(unnumbered acknowledged)

= Néu khéng dong y két ndi gvi lai U-frame DM
(disconnected mode)

mmowemw g



= Sau khi da két noi
= Ca hai bén déu c6 thé gwi I-frame (chi s6 tuan
tw bat dau t 0)

= Cac S-frame co the duwoc dung dé diéu khién
dong va diéu khién 16i néu
* RR: ACK
= RNR : bén nhan ban, sau dé phai phat RR dé tiép
tuc nhan di lieu
* REJ: NACK (go-back-N)
= SREJ: NACK (selective repeat)

B& mén Ky thuat may tinh
Khoa Cong nghé thong tin




= M6t trong hai bén ngat két ndi bang cach guri
U-frame DISC (disconnect)

= Bén kia phai chap nhan ngat két ndi, gt lai
U-frame UA(unnumbered acknowledgment)

= Cac khung qua dd co thé bj mat (viéc phuc hoi
phai do cac I&p trén)




Vi du qua trinh hoat dong

A

'%

Time-
out

M

B

y

%

—

A N(S) N(R) B

%5
y
%‘
%5
Ay
%‘
y
y
%

Link setup and disconnect

B mdn Ky thuat may tinh
Khoa Céng nghé théng tin

Busy condition

Two-way data exchange

Reject recovery

e

Time-

- _]

Timeout recovery
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BSC vs. HDLC

Feature BSC HDLC
Transmission technique | Async/Sync Sync
Transmission mode Half-duplex Half/Full duplex
Framing

Start SYN SYN Flag

Stop Characters Flag

Frame formats Numerous 1 (3 types)
Control information Header, control frames Header (1-2 bytes)
Addressing Contention or polling Header

Error detection LRC, CRC-16, CRC-12 CRC-CCITT

Error checking

Transmission block only

Entire frame

Error control

Stop-and-wait

Go-bapk-N or selective

Flow control WACK Silding window
Window size 1 7 or127
Transparency DLE Bit stuffing

B mdn Ky thuat may tinh
Khoa Cong nghé théng tin
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= Piéu khién dong d liéu
= Piéu khién 16}
= M6t s6 nghi thire diéu khién lién két div liéu
= Nghi thterc Binary synchronous communication
(BSC)
= Nghi thirc High-level data link control (HDLC)

= Mot s6 nghi thirc DLC khac

mmeowemew g



Link Access Procedure

= Mot phan cla chuan X.25 (ITU-T)

= Tap con ctia HDLC, chi cung cap ché do ABM

= DUng trong lién ket point-to-point gitra hé
thong cua ngudi dung va node cua mang
chuyén mach goi

Flag Address Control | Information FCS Flag
8 8 Sorl6 Variable 16or32 8
(a) HDLC, LAPB

BO mon Ky thuat may tinh .
Khoa Céng nghé théng tin .



Link Access Proceo‘um

"= Dung trong mang ISDN (ITU-D)
= Chi dung ché do truyén ABM
= Ludn dung chi sb trinh tw 7 bit (khéng dung 3
bit)
= Trwong FCS ludn 16 bit
= Trwdng dia chi 16 bit chira 2 dia chi phu
= M6t cho thiét bj va mét cho ngudi dung (I6p trén)

Flag Address Control | Information FCS Flag
8 16 16* Variable 16 §
(b) LAPD

B6 moén Ky thuat may tinh
Khoa Céng nghé théng tin .



= M6t phan cua chuan IEEE 802 (diéu khién
mang LAN)

= Pinh dang khung khac HDLC

= Tat ca cac tram ngang hang

= Piéu khién lién két tach thanh I&p MAC
(medium access layer) va |&p LLC (phia trén

I&p MAC)

B& mén Ky thuat may tinh
Khoa Cong nghé thong tin




= MAC

= Cung cap dia chi thiét bi g&i va thiét bi nhan
= Phat hién 16i (CRC - 32)
= LLC
= Cung cap diém truy cap nguodn va dich
(Destination and source access points — DSAP,
SSAP)

= Trwong diéu khién gibng HDLC

e e
Dest. Source | - | L et
MAC 1 MAC | MAC - DSAP | SSAP ck&t?ﬂl {imformation]  FCS

control
address | address

Variable 16o0r48 16 or 48 8 8 16% Variable 32
(¢) LLCMAC

B& mén Ky thuat may tinh
Khoa Cong nghé thong tin




elay - o

= Kha nang truyen dong di liéu toc do cao qua
mang chuyén mach
= Pwoc dung thay thé cho X.25
= Piéu khién lién két dir liéu dung LAPF (Link
Access Procedure for Frame-Mode Bearer
Services)
= Thwe sw gdm 2 nghi thirc
= Diéu khién (control protocol) twong tw nhw HDLC
= Nhan (core protocol) tp con ctia nghi thirc diéu
kKhién
= Chi hé tro ché dd truyén ABM

B& mén Ky thuat may tinh
Khoa Cong nghé thong tin




= Chi sb trinh tw 7 bit, CRC-16
= Trwdng dia chi dai 2, 3 hay 4 octet

= LAPF core khong co trvong diéu khién (khéng
diéu khién dong, diéu khién 16i)

Flag Address Control Information FCS Flag

8 160132 16 Variable 16 or 32 8
(d) LAPF (control)

Flag Address [nformation FCS Flag
8 16 to 32 Variable 16 8
(e) LAPF (core)

B& mén Ky thuat may tinh
Khoa Cong nghé thong tin




\synchronous Transfef Mode (ATM)

= Kha nang truyén dong dir liéu qua mang toc
do cao

= Khong dwa trén HDLC
= Dinh dang khung goi la “cell”
= Cell ¢6 kich thwde co dinh 53 octet (424 bit)

General flow | Virtual path Virtual .| Header error .
control identifier channel Control bits control Information
identifier
4 8 16 4 8 184
(f) ATM

Bd moén Ky thuat may tinh
Khoa Cong nghé thong tin




