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#7 (line discipline)

N|°1 (flow control)

N|°1 (error control)

Application

Presentation

Session

Transport

Network

1. Line discipline

Data link

Physical

2. Flow control

3. Error control
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8| AR

= ENQ/ACK(Enquiry/acknowledgement)

. 7(-||:|.|7(-| __II_I\-I 7(-|_8_JJA-I

L ST R0 e AERC OIRE Iy
. B YR F ol RO SBHAME BN Al i

Who should start?
How can one station be sure that
the other is ready?

Station A

Station B
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3| YA

« ENQ/ACK T&

Station A Station B

Establishment

— —— oI EH(ACK)

Ak - 78S H(NAK)

Data transfer |d— LA

— LA~ I
Terminas —[Er}- ,
ermination

Time Time
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8| AR

= Poll/Select &

- FE=(primary station)il F=(secondary station)

- BIFE TMFGCUNM == 750 22

T O E R AR EE

Aot 85 = FAS N,

Secondary Secondary Secondary

LI Yl 3 B R4 2! Polling
B HIOIE @2 FHISIHYAL! Selecting
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S| YA,

= Select %

Primary
(] (S
L] L]
<
Data
1 ACK
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ol AA...

= Poll =
Primary°|M HI°[H S &2 Polling: |2 E°|E = 5%
ZH[7} 5™ Polling2 £8otH
Secondary Secondary Secondary
Primary A B C
] [
L] (T
| I —
Tl N 101 115 32
Data |_0 OE ]IEIIOI
< YR ES:
ACK —p
—[a}- )
— [ak |
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55 N}

s RLTYRA HIOEIE MBI 4 U= TEO 2|
HOISHE MEIZ 4 U AS: MEI
CIOIEE MY & s HIT2|: HT(buffer)
Nalg <M3E | HmANy | 3=

SHoiE L4717 EYSES TIFEIT MY =2

& QU= HIO[E2] P MErOls mAL
> T8 R|-EliI(stop—and-wait) 524
. BrEto) SpLpo] OEUL Mg

Iz |

> %EI°I'=' 1= 2 (sliding window) 524
preo) of2] DL HOIFENS BT Mo Mg

O HdtF
B e b L0 dH= —
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SE M.

A — HIAI
u OKI I:“_II o CtA - 310| 2 LHO| =0} _% | TA| 1|52l = ALl I5H:||

32| O] & &(utilization) M5t

Sender Receiver a1 QI OI Q
o — (o]
E E 291 332
xR
FA2MQ?
Data

Wait /

m;<<' —

. Data

Wait

time >>
/ an

* Data

Wait /
L/

v v

Time Time
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C—= O HIAI
—T o™
(ACK)& L3011 Mo o042 OIS Me
LIOIGEr A0 HEE £ Q= O] £2] Ao
S0 £ &o S K|
T: O ~ n-1~x|°] £, modulo—nhC &2 BT =04
o] 3T
E H

Hs=-89
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» EF0IR) RIS N2 FH(EELT ME=S)
IT

- ACK 8R°| E= n-1 2 T3S
- OBZE L4012 X THI OIF00 =L =EA

Sender window

0121314567101 |2]|3]4]|5]6

/—P Direction —Qrection
This wall moves to the right This wall moves to the right
when a frame is sent. when an ACK is received.
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« SE[O|Y BT Q A0 FRHA/AT #IT L)
> ACKE YL ™ 212 4 Q= O3 4
NN IS RILTE =R L (Rl
- DFIZ SAIOIE HIZ YH I 0TI RIEQ =4

- ACKE #LI°[2 2EX

BH OIFCIC] RIES &Y

Receiver window

0121314567101 |2]3]4]5]6
/ » Direction Qteetion
This wall moves to the right This wall moves to the right

when a frame is received.

when an ACK is sent.

Mokwon University 13
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Receiver

olt]2]3]4]s]e]|7]of1|2]3]4] ol1]2]3]4]5]e]|7]o]1|2]3]4]
—I Data 0 |—>

fofi]2]3]4]5]6]7]o]1]2]3]4]- [ofi]2]3]4]5]6]7]0]1]2]3]4]
—I Data 1 |—>

[ofi]2]3]4]5]6]7]o]1]2]3]4]- [ofi]2]3]4]5]6]7]0]1]2]3]4]
«— ACK2 |—

fofi]2]3]4]5]6]7]o]1]2]3]4]- [ofif2]3]4]5]6]7]0]1]2]3]4]-
—I Data 2 I—D

fo]1]2]3]4]5]e]7]o]1]2]3]4]- fol1]2]3]4]s]e]7]o]1]2]3]4]
«— ACK3 |—

fo]1]2]3]4]5]e]7]o]1]2]3]4]- fo]1]2]3]4]s]e]7]o]1]2]3]4]
—I Data 3 I—D

[o]1]2]3]4]s5]e]7]o]1]2]3]4]- fo]1]2]3]4]5]e]7]o]1]2]3]4]-
—I Data 4 I—D

[o]1]2]3]4]s5]e]7]o]1]2]3]4]- fo]1]2]3]4]5]e]7]o]1]2]3]4]-
—I Data 5 |—>

[of1]2]3]4]5]e]7]o]1|2]3]4]- [of1]2]3]4]5]e]7]0]1]2]3]4]
«—| ACK6 |—

fol1]2]3]4]5]e]7]o]1]2]3]4]- [o]1]2]3]4]5]e]7]of1]2]3]4]
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2F Moo= 2R/RIEN MUSE ZZ

= ARQ(Automatic Repeat Request): A IFEI'S 27
> QR4E o> BTE-SEINAK) » T8Iy MMe

« TENO2 B HICERI HT FAIS
> Stop—and-wait ARQ
> Sliding window ARQ

Error control

Stop-and-wait Sliding window
ARQ ARQ
| Go-back-n I | Selective-reject I
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Stop-and-wait ARQ

= Stop—and-wait TEN[C19] £& X2 & I8

010 RH7 Atr L QI sr_|-7u-

M e ™ =

« 2 TENMIO TR FTME ALY

. MPE DO =ALE 87

. O AL QP JEHE O 1E'Y ALg: ™eIBE &

SEE

. O30l QF &1 A9 NAK Al BT 2| gio] afx|
8 T AT
EfO|D0] Alg: LPIGEIO| LISl AT
Aa= DOl A

AU L o= =

3 I
o
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Stop-and-wait ARQ...

= Stop—and-wait ARQ, &= 3|

Sender Receiver

—i aal F
Dat 0 Y

[ AcK1 |

iDatallI— —p]

«— [ ACKO |—

iDatalOI— — )

—] NAK

—iData|O!— Y

ACK 1

Error in Frame O

Resend Frame 0

v v

Time Time
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Stop-and-wait ARQ...

» Stop—and-wait ARQ, £&& I3y

Sender Receiver

Data | O —p Tost

Time out
Data | O
—»
ACK 1
-
\ 4 \ 4
Time Time
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Stop-and-wait ARQ...

= Stop—and-wait ARQ, £&F! X0 I-§E

Sender

Data | O
Time out >
Lost ¢4—1ACKI1
A\ 4
Data | 0 —Jp| Second copy
discarded
ACK 1
«
A 4 \ 4
Time Time
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Sliding Window ARQ

« Sliding window TEN[O{0]| 24! ¥ ANMEI I

L

2|l A7 Avr L QIS It

>

>

12 TENMIO TR0 FT1E A%

M ol =™ (o)

(o]

MagE O8I0 S|AE &K

OZ°] OF %’E A9 NAK A§: NAK BiT = &=
20| MY nr

Efo|0f Alg: LIPIGEIO| LTE! AT
A%E ﬂtnb[—l 7(|-| -l

ZZOR O3

a K4 BIEHO| K2}
- Go-Back-n ARQ (n ¥ FEI ARQ)

= Of-2] T30 £2aF|E =P IEL O|F

L©

D= O A
A% AN

iy o

» Selective-reject ARQ (MEHTE ME ARQ)

. ST A OHUD RS

Mokwon University
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Sliding Window ARQ...

» Go-Back-n ARQ, £7%E HIOIE &

Sender Receiver

Error, Discarded

Discarded
/ —| Discarded
| | Data | —» ANE| T O|T
Resent L OL- N\ T
Resent ' SLE A2 T
>
v v
Time Time
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Sliding Window ARQ...
= Go-Back—-n ARQ,

Sender

AANIE]
(o—— —

ofjo|&| |

Receiver

Lost

Data | O
Data | 1
Data | 2
Data | 3
NAK 2
Data | 4
\
Data | 2
T Data | 3
\ Data | 4
v .
Time

Discarded

Discarded

v

Time

Mokwon University
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Sliding Window ARQ...
= Go-Back—-n ARQ, &&=

573 HolH 3

Sender

20 1 8- EH(ACK.NAK)

Receiver

Time out
—
2
2|2
e &
[9'%]

(\®]

A 4
OFA| 3 ACKO| S Dot 0 >
K1A6HE| EE EE" Data | 1 —>
% " Data | 2 —»
\ 4 v
Time Time

Mokwon University

23

AEHUES /0B AN



Sliding Window ARQ...

= Selective-reject ARQ,

Sender

S0 HI°IE O3

h

Receiver

ﬁIData|O!¥

—iDatall!_

Resent

Time

__|| Data I 2 !

Error in Frame 2

NECPEETTE
Ij309| SHPt A7
THA| BE T3l 97|

D25 CHA B2
Y | ¥UACK5 3H

Time

Mokwon University
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Slid

= Selective-reject ARQ,

>

>

>

= Selective-reject ARQ, &

>

>

ing Window ARQ...

AANIE]
(a—— —

CAIPH TEI0] &M AL

=101 NAK

=76 EI°IME IF

Efo|oip F=EIE
A% AN

-

AAIT]

T ol

= M2Ss= 218
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Go-Back-n ARQ vs. Selective-reject ARQ

O3 MB0| WRMQ! o=

- Selective-reject ARQ7I &2

. SLTNQY LTI T BB

- MM 270 MEE X MY LU SREE
- FLTM 201 E7 OB MEME 2T =T EN

- Selective-reject ARQ1f ==
» 722 EFE8 TE9 Go-Back-n ARQ A0 MY
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115

= HICIEIR3 HT TIT
> 2 #IA TE Mo, 2F Mo
PN RIEI2 ST THR[O] JEHE =70
- ENQ/ACK: =tHE =7
- Poll/Select: Primary2l Ef$2] Secondary '] {15
TENOj= HIO|E M40 TE T|n
- Stop-and-wait TEM|°1 2,
- Sliding window T EN|0{ B2,
2= Moo= SR/RA=1 MMeS EE:ARQ
- QREE > BESEINAK) 2> 23X MMS
» Stop—and-wait ARQ

» Sliding window ARQ
= Go-back-n ARQ, Selective-reject ARQ

Mokwon University 27 ZHREHUERI/MHO0IHE IAMA



