The Data Communication Interface

APPROACH OF TRANSMISSION

L. Asynchronous Transmission
2. Synchronous Transmission

_

The Data Communication Interface

Asynchronous Transmission

- The strategy with this scheme is to avoid the timing problem by
not sending long, uninterrupted streams of bits.

- Data are transmitted one character at a time, where each
character is five to eight bits in length.

- Timing or synchronization must only be maintained within each
character; the receiver has the opportunity to resynchronize at
the beginning of each new character.
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Asynchronous Transmission (cont.)
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(a) Character Format

Unpredictable time interval
between characters
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(b) 8-bits asynchronous character stream
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Asynchronous Transmission (summary.)
- th lifimsssdona dayanmaziilu 1 (Low voltage) , fiddaanaeiu 0
(High voltage)
- danavrdiosnney Parity bit (P bit) 1ane
- 13U uaziRa 928 Clock uondiu (1aldsmedludiona)
- 1 frame Jdszana 10-11 bits ; & Data Jiszanmu 5-8 bits

- Efficiently (%) @a Data bits / Total bits

Assume : Data bits = 8
: Total bits = Start bit-1 + Data bits-8 + Stop bit-1 + Parity bit-1

$itiu Efficiently = 8/11 =73 %
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Synchronous Transmission
- A block of bits is transmitted in a steady stream without start and
stop codes.

- The block may be many bits in length.

- fhatiulumssstianauun Synchronous uiitlé 3 aila da

(1) Bit Oriented
(2) Character Oriented
(3) Block Oriented
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Synchronous Transmission

(1) Bit Oriented

Flag| Address |Control Data field FCs | Flag
fields
+——Pata—
« Frame
- Flag - ldquenaatinuazaniusaves frame

- Control : ldauanmassdona
- Address : vpsi<HwELRTIHEL

-FCS - ldnaseuanuandesuas Frame diana
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Synchronous Transmission

(2) Character Oriented
16

bit 8 8 8 8 Nx8 8§ «——
« | syn]|sYn|syN|sTX (“mz%ﬁﬁnm) stx| BdcCs
SYN = SYNchronous ETX = End of TeXt
STX = Start of TeXt BCCs = Block Check Characters
ETB = End of Transmission Black

The Data Link Control

Function :

- Framing and frame synchronization
- Flow Control

- Error detection and control

- Addressing , ESP, on multi-point line
- Control & Data on same link

- Link Management




The Data Link Control

- Framing and Frame Synchronization

- Transmission Time  : i ldlunsssdiona 1au dona 1,500bytes
AEs 1byte aiaduni

- Propagation Time ; mideNaAUNY 1w szpznaIndee]
Trapsmrissiemlims0,000 bytes

Fattu mnmazaen () e ldlumsssdons vz lddail

= Transmission Time + Propagation Time
W WU

|
| Propagation Time

Transmission Time

[ 1
I . ‘
awuned L lumsssdienaiagEy
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- Framing and Frame Synchronization (cont)

- Tunsdtagasladadonald uazi3uldsuudn d3vavaedymin
Acknowledgement ifumsfiutiums ldSudenaniieise 15nSoninwmy
masatonauaz sesudanmaauniu (Ack) fii1 Stop and Wait dam s
{2 ndido

(1) a> 1 : Propagation Time is greater than Transmission Time
(fw5u Frame 71du)

(2) a < 1: Propagation Time is less than Transmission Time
(# w30 Frame i8)
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- Framing and Frame Synchronization (cont)

—

to [T R] to [ T] R]
to+1 E}I:I @ to+ta | T \@
to+a [T —[R] tort[7] R

tot1+a E} EIE tot1+a E} EIE
-
to+1+2a Er @ to+1+2a E,_ @

(@)a>1 bya<1
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- Flow Control

2 sduuy
(1) Stop and Wait

liflunsdiadoiu buffer iRelvuulain g5ula3udenandinndes 1u s
Frame lufiaz Frame lapaznoaiazsadaauniunnanni3unnaia au
AsvauMassdona duriuszuuidsrauinetn uasmniZuluaeuniumnig
fqazdszozinanyse (Time Out) éap dutfu Overhead 3sgann

Sender Receiver
W}
diark
ek S
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- Flow Control (cont.)

(2) Sliding Window
Téwaumnansduoui 1 ssnsass ldvae frame 16 Tapdnns set Aau
sz frame dauravinls (MdSuuazdssdasfauravingu) laod
Sequence Number muua 14nn < frame 11u

Puavad frame (k) =3
Sequence Number = 0-(23-1) =0-7

= 7 (3 wu frame 7is4 1@ lunsazaing)

Taptiuawsdiu frame 1wu 0-6 frame wan (Hudu

= = s s & 1 as °
dsaziimanauiu (Ack) niiuan Tapduetfiu Protocol azrnua
Nsufludurilessezasuniivan
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The Data Link Control

- Flow Control (cont.)
(2) Sliding Window (cont.)

199NA 1) dagfins Set :uau frame Al lun135u-s i Sender
uaz Receiver

2) vueveaeay frame daawviriu (k bit)

3) devssdannmasuniu (Ack Signal) win Receiver ¢35y
slide (base on Protocol) Tasungs-5u slide Tuivinla
#uau frame slide Aazanraaniuruiaatimsiniu ue
min laSudigumaauniy (Ack) s1uau slide fazanasne
Wi uIU max autdn frudsFumnssdugmasuniu
T uufazaoansdnainiu
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(2) Sliding Window (cont.)

0/1]23]a]s|6|7[0]1]2]3] . 0/1]23]a]s|6|7]0]1]2]3]

’0‘1‘2 3‘4‘5‘6 7‘0‘1‘2‘3‘\ ’0‘1‘2 3‘4‘5‘6 7‘0‘1‘2‘3‘
aR3 [0]1]2[3]4]5]6[7]o]1]2]3]

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

[0[1]2[3]4]5]6]7]0]1]2]3] ig [0[1]2[s}e]s[6]7]0[1]2]s |
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The Data Link Control

- Error Detection

iuismansreseumasedona gndewe I Tawileatiud 2 53 e

1) Parity Check

Even - an 1 fifidos léduiuasn
Parity check diauilu 1 52uilu 6 62

Ex 10110101 (2 (faduinmg

Ao o

s bit S uudsnfainga lviasraseulasnsld XOR

Odd - a1 fifdsiosléduuadn
Parity check diaatilu 1 52udu 5 6

Ex 10011010 (7‘)/ (vRafudwnaud)

o o

g3 bit S wudshfienia liameulasmld XOR




The Data Link Control

- Error Detection
2) CRC (Cyclic Redundancy)

- denwed k bit (vueves Message)

- fimséa Modulo 2 35
1) uvan 2 e Lidewa ldhnin
2) am 2 e lsidewma

AN IAaFUIMEDIN T

1) M = k-bit message a4
2) P = pattern of n+1 bits; i lihilugims

3) T = (k+ n) bit frame to be transmitted, with n< k
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- Error Detection

2) CRC (Cyclic Redundancy)
M =1010001001, P= 110101, n=5
38M3a32a8eY parity
1) SHL 1J n bit (20 M)
fnwazadofunmaiu bit 0 1d 5 éwha M

detiu M = 1 dnuazadwfumaiin bit 0 1 5 éawho M
éttie M = 101000110100008@ 5 bit SHL

2) ih P lums M

3) e M+R =T

4) @3 T 1w 5u (Receiver) fuaw = 0 vnofisdonai ld3ugnéas
5) winW3u 1&%50 faziin T wnvnsans P 4 fueny = 1 vanwdiadenai 1630 Error
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The Data Link Control

- Error Control

Wuismamuandenafissdona lalviiiia Error Tasld495n135 3 uuu fe

1) Ack (Acknowledge) w3a Nak (Negative Acknowledge)
2) Time Out nmiifmuualumysedyanmnauiu

3) Sequence Number fviuansnuatlundas page frame

Error fisnansafiadu ¢

1) daxariawaia Lu Frame Hawaia (damaged frame)

2) dianave (Lost frame)

The Data Link Control

- Error Control (cont)

wailafildud 1o uazasameudsdawaa

1) Error Detection (Parity check / CRC) ~
2) Position Acknowledgement (ACK)

s o ) . s 4 > ifludiugu
3) 1435 Re-transmission after time out (f48na%mils)
4) Negative Acknowledgement (NAK) /
5) ARQ (Automatic Repeat Request) & 3 1Jszinn ~

5.1) ARQ - Stop and Wait >~ Flow Control

5.2) Continue - Go Back N
- Selective - Repeat (Reject) -




The Data Link Control
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Timeout
Frame lost; i
Aretransmits  —
Timeout
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ACKl
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- Stop and Wait (ARQ)
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The Data Link Control

5,6 and 7
retransmits

f

Timeout

A

B
Frame g
m’

- Go Back N

Discarded by
receiver

The Data Link Control

5 retransmits

Timeout

¢

Fl‘ame 0

A B
M

- Selective Reject ARQ




