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Bai giang Truyén so liéu
Chuwong 5: Cac nghi thirc co cor
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Kiém soat 10i

- Khi truyén dir liéu tv phia phéat t&i phia thu thi théng
thwdng phia thu sé kiém tra cac khung nhan dwoc va tra
vé phia phat mét thong diép dé xac nhan la da nhan
dung hodc 1a yéu cau g&¥i mot ban sao khac

. Loai kiém soat 16i nhw vay goi la ARQ (Automatic
Repeat Request)

= ARQ c0 hai loai
= ldle RQ
= Continuous RQ (RQ lién tuc)
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Idle RQ

Phia gri (ngudn) : Primary hay Sender
Phia nhan (dich): Secondary hay Receiver
Khung di liéu: I-frame
Khung giam sat: ACK, NACK frame
Co0 2 cach thywe hién nguyén ly nay:

- Stop and wait ARQ hiéu ngam

= Stop and wait ARQ twong minh



Stop and Wait ARQ)

. Viéc truyén lai dwoc hiéu ngam: phia thu
chi x4c nhan khung truyén nao nhan dung
va néu phia thu khong xac nhan thi phia
phat phai tw hiéu ngam la c6 mdt khung
truyén sai hay mat

= Phia phat (Primary- P) phat mét frame tai
mot thoi diém

- Néu phia thu (Secondary - S) nhan ding
thi tra vé mét ACK- frame



Stop and Wait ARQ)

- Néu P nhan dung mét ACK- frame thi sé&
phat mot khung ké tiép

« Khi P truyén mét frame né sé bat dau dém
thoi gian va cho

- Néu bd dém thdi gian két thuc trwdce khi P
nhan duwoc ACK- frame thi P sé phat lai
khung ci

- Néu mét khung ACK bi 16i hay mat thi S sé
nhan moét ban sao khac va S tw déng loai
bo



Stop and Wait ARQ)

« Cac trwdng hop co thé xay ra
= Hoat déng binh thwong
« Mat khung di liéu (I-frame)
- Mat khung ACK (ACK- frame)
- Khung ACK toi tré



Treong hop binh thwdng

Sender s€ khong gu’l
khung tlep theo néu
khong chic chin

Sender Receiver

) khung truGc d6 nhan
PR i dwoc ding.
S=1 W R=1
| ACKO .. S6 tudn tu can thiét dé
S=o : ki€m tra khung nhan
Y Y dudc la mGi1 hay cu.
Time Time

ACK — khi khung
ding va NACK - khi
khung hong.
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Mat khung di liéu hay khung di liéu hong

Sender Receiver

ACK11 ____----77
N . ® S=1 “Ffamel R=1
Tré khit hdi \
X 1y tai dau thu
YK Lost
Time-out @ S=1 %.A R=1
ACKO ___.-----71
—0 |« T
S=0 P
Y Y
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Mat ACK-frame

Sender

@

Time-out @

Recelver

Tam quan
trong cua viéc
_ W}_ Re 0 danh so
ACKO -~ | Expecting frame 0,
G- frame 1 discarded
Y Y
Time Time
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ACK-frame toi tré

Sender Receiver

R=1
\\ Expecting frame 1,
- frame O discarded

Tam quan

trong cua viéc
ddanh s0 ACK

Time-out 5=0

S5=1

| Discarded I

S5=1

Time-out
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Stop and Wait ARQ hiéu ngam va twong

minh

Timeout
expired

Stop and wait hiéu ngam (khdng co

—

‘ ‘Ff———___________*

ACK1

ACKO

ACK1

NACK
L6i khung (Data bi sai)

S dung NACK dé c4i tién hiéu sudt. NACK dudgc thu trudc

khi hét timeout.

jﬁ*~_—‘-—““~——»

ACK1

u

‘ﬁ%——___________“*

ACK1

ACKO

Stop and wait twdng minh (c6 NACK)



Duplex Stop-and-Wait

K&t hop
Két hgp data véi ACK (gidm overhead & ti€tkiém BW)
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4u tric cac loai khun
I 1 Khung

ACK - Frame

I - Frame

NACK - Frame
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Han ché cta Stop-and-Wait ARQ

Sau moi mot khung guii di, Host phdi chd 1 ACK
Khong hiéu qua st dung bandwidth

Pé€ cdi thién hiéu qud, ACK nén dudc glii sau mot so
khung, goi 1a Continuous ARQ.

17
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continous ARQ

P g lién tuc céc I-frame khéng can chd» ACK-frame

P duy tri mot ban sao cag I-frame trong mét danh muc truyén lai
hoat'ddng theo nguyén tac FIFO

g,tré vé moét ACK-frame méi khi nhan dwoc mét khung
ing

M®&i |-frame chira mét dinh danh duy nhat sé dwoc tré vé trong cac
ACK twong rng

S,duy tri mét danh,muc theo thu tw tee danh sach thu
gobm n khung thu t6t sau cung

P sé loai bo cac I-frame sau khi nhéan dwgc cac ACK-frame twong
rng
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continous ARQ

2 loai Continuous ARQ (Sliding Window protocols):
Go-back-N ARQ
Selective Repeat ARQ

Loai Go-back- N, S phat hién viéc nhan khong_
dung the tw cla = va yeu cau P truyén lai tat ca cac
khung ttr khung cuéi cung thu tét cho dén khi khoi
phuc lai dwoc khung truyén dung the tw bj mat

Loai Selective Repeat ARQ, S phat hién va yeu cau truyén lai
chi nhirng khung nao bi sai

20



Sliding Window Protocols

S6 tuan tu
Cé&c khung phéat dwoc danh sé tuan tw

S6 tuan ty ctia khung dwoc lwu & header cua khung
Néu so bit trong header la m thi s6 tuan tw dém tir 0 dén 28squence

1 nuymber,
fram/i_\ - Window size = 7 N /
eee 5

6l7(0of1]2]3]4]5[6[7][0]--

a. Before sliding

Ctlra sb trwot

Pé gilr cac khung chua

Window size =7

I_‘ ‘-_I
= -

bao phat
‘ e sz . cwcl5l6|7]o]1[2]3]4]5][6]7]0]
Kich thwéc ctra sO nhan g

acknowledged b. After sliding two frames
ludbn la 1 frames

21



Go-back-N

S- chi s0 tuan tu clia khung dang dudgc phat

SF-chi s tuan tu clia khung dau tién trong clia sb

S.—chi s8 tuan tu clia khung cudi cling trong clia s6

R — chi s6 tuan tu clila khung dang chd thu

3

0

1

a. Sender window

to be sent

310([1]2
| |
Frames Frames waiting
acknowledged

cee | 3

0

1

2

Frames received

and acknowledged

Frames that cannot

be accepted

b. Receiver window

22



Tai sao co tén Go-back-N?

Phat lai khung

Khi mot khung bi hong, dau phat sé quay lai
va phat lai mot tap hgp cac khung tinh tu
khung khéng c6 bao phat (ACK)

S0 lugng khung dugc phat lai la N

Vi du:
Kich thudc cia la 4.

Dau phat via phat khung 6 va hét thdi
gian dém khung 3 (khung 3 khong co

ACK). Bau phat sé phat lai cac khung 3, 4,
5, 6.




Go-back-N — truong hgp binh thuong-

S d R i V4 = A
in er eﬁelver CO bao r,-]l,-“el?u
kKhung co6 thé

phat ma

khéng chd

|2 ACK?
011|2|3|0(1(2
}23012 ACK2Z __ - .

B
: CK3 ___---- "
3 4,,~—~f"' ® ACK1 — khong
rame 3 A . A A
1 3012\*012 o[1]2 can thiét néu

2 3
13 A ACK?2 dudgc
Tirne T:ne \ phé’t di.

expected sequence
number
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'}o—back—N - mat khung hoic 16i khung-

Sender

Receiver

Céac khung hong bi
[2]3]o[1]2] loai bo!
Frame B Tgl sao cac khl,Jng
o[1]2[3[o[1]2] \2* [o[1]2]3]o]1]2] van duogc thu dung
1 K - s n
S fﬁ_#_ﬁf\,cf_ff R thu tu tuy khéng
rame 2 7 n n
®  onlzBEoh \ _ co by dém?
; To | EEEERAE Nhugc diém ciia
F ’ N
[o]1]2[3]o][1]2] W’. S phucong phap nay
: ‘ Frame 3 discarded, . 10
S Discarded | | 16t in the window la gl
Fra —
Time-out OL2RIOJ1[2] [ Rese 2| [o[if2]3[o[[2]
i ACK3 ___ == =
s A R
- Frame 3 B
ORE :.)’|0|1 2] M |0|1|2_?_0|1|2|
:S* R
Y Y
Time Time
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Go-back-N — kich thuédc cira so giri-

Sender Receiver

0
_|_
R

%=

AT =

o
—
-+ oo
w
%‘
o
=
N |
Do
Rl

£
o rg
Time-out [0]1]2]3

Time-out

Correctly
discarded

seguence
number

a. Window size < 2™

Sender

0[1[2[3[0]| <0
s < |
Ff‘a
Oiz[s[o)| s
: <
Fr,
0[1]2[3 %.
> < |
E
o[1]2[3 lame 5
SO
Fy.
0[112]3 e g
13
Y Y

F[‘ame

b. Window size = 2™

Receiver

=2l

30]

el

011(2(3]0
R

Erroneously
accepted
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Nhwoc diém ctia Go-back-N

Khong hi€u qua
T4t ca ciac khung khong ding thdt ty déu phai phét lai

Néu lién két c6 tap Am s& giy ra van dé:
Nhi€u khung phai phét lai -> t6n bandwidth

Giai phap
Chi phat lai nhitng khung hdng

Selective Repeat ARQ
Chong lai viéc phat lai khong can thiét

27



Selective Repeat ARQ)
XU ly tai dau thu phtc tap hon

Kich thudc clia s6 gidm xudéng <= 2m-1

E)au phat va dau thu co kich thudc cla
s& nhu nhau

Pau thu chd thu mot tap hdp Khung
trong moét pham vi clia s6 tuan tu

=e+[3]0[1]2][3[0[1]e-- e+[3]0[1]2[3]0]1 ]
| | | ‘
I'rame I'rames waiting ['rames received rames that cannot
acknowledged to be sent and acknowledged be accepted

S-SS; Ry R,

a. Sender window b. Receiver window o
2



Selective Repeat ARQQ — mat khung-

Sender Receiver
- I~

0[{1]2]3|o[1]2 \ 0[{1]2]3]o[1]2
S
Fr.
o[1[2[3[0[1]2 W ol1|z[3[0[1]2
S ACK?2 __———=7
< — """ Frame »
o[1]2]3|o[1]2 \
_";' Lost
Frame 3
] NAK#ZH#f,#fH#
S ———-—-_________._
—~ Frameg
o{1]2[3]o[1]2 M,, o{1]2{3]o[1]2
S
Y Y

Time Time



Selective Repeat ARQ-kich thwdc ctra s6 givi-

Sender Receiver

| T —
P [ | s
i
’ <
5

Ia m

N

o
—_ —
oo
w
/
ey
o
[
0o
w

I3
Time.ou 23] [0 | GTif5Ts
|
5 Correctly
Y Y Discarded
Time Time

a. Window size = 27!



