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BLM3051
Data

Data Link Protocols Communication
Week 7

* Protocol is a set of rules used to perform the necessary operations during
data flow.
» Synchronous
« Asynchronous

Data Link Protocols

/

Asynchronous Synchronous

“ ~

Bit Oriented Byte Oriented
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Lecture Information Form - Weekly Subjects | Communication
Week 7

Week [ bate | swmeas

1 04.10.2021 Introduction to Data Communication Standards Used on Data Communication, Architectural models

2
3
4
5
6
7
8
9

11.10.2021
18.10.2021
25.10.2021
01.11.2021
08.11.2021
15.11.2021
22.11.2021
29.11.2021
06.12.2021
13.12.2021
20.12.2021
27.12.2021
03.01.2022

OSI Reference Model , Layers and Their Functions

Signaling and Signal Encoding

Parallel and Serial Transmission, Communication Media and Their Technical Specs., Multiplexing (TDM, FDM)

Error Detection and Error Correction Techniques

Data Link Control Techniques, Flow Control

Asynchronous and Synchronous Data Link Protocols (BSC, HDLC)
Ara Sinav

Synchronous and Asynchronous Data Link Protocols

LAN Technologies Continued, IEEE 802.4, 802.5, 802.11
Connectionless and Connection Oriented Services, Switching
Wide Area Networking Technologies (X.25, ISDN, FR, ATM, xDSL.)
Communications Equipment’s, TCP/IP Model, Security Issues

Research Presentation 1
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Asynchronous Protocols



Synchronous Protocols
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BLM3051
Data

Synchronous Protocols - Byte Oriented Communication

Week 7

, Explanation
» *Character Oriented
Synchronous idle (makes the channel active)

e ASCII or EBCDIC Coding Frame PAD (used for completion)

Data Link Escape (Escape char for control chars)
Enquiry (Request)

/ 2 types Of frames Start of Heading

e Control frames Start of Text
£ End of Intermediate Block
» Data frames End of Transmission Block

End of Text
End of Transmission
Block Check Count (LRC -> 1 byte, CRC -> 2 bytes)

E Acknowledge Even Numbered Blocks
Data s BCC Acknowledge Odd Numbered Blocks
X Wait Before Transmitting

Temporary Text Delay (While filling buffer in sender side)
Reverse Interrupt (Request for urgent response)
(Filling spaces)
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BLM3051
Synchronous Protocols - Byte Oriented - Data

Communication
Data Frames
Week 7

A control char in the data sent by
the snder : :
Data Transparency ? (in voice and image data)
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BLM3051
Synchronous Protocols - Byte Oriented - Data

Data Frames Communication
Week 7

Transparent Data

\)ELE characteris used to separate contr}{/

characters from data contents

DLE before STX, ETX, ETB, ITB, SOH control chars

S S D S D | E E
Y |Y Header L T L T T BCC
N | N E | X E | X X

If data includes DLE char?
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BLM3051
Synchronous Protocols - Byte Oriented - Data

Communication
Data Frames
Week 7

D
Header L
E

.

=

Transparent Data

D/ pD | E D
LA ¥ T L
E|E [X E

DLE character that will not be evaluated by the reciver
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Synchronous Protocols - Byte Oriented - “oata

. c .
Multi Block Frames ommunication
Week 7

Block1
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Synchronous Protocols - Byte Oriented - “ata

Mu lti-Frame Communication
Week 7

S S
ACKO Y |Y [—
N | N
S I S E
Header | T Data T BCC T Data T BCC
X B X X
—
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Synchronous Protocols - Byte Oriented - Data

Communication
Control Frames
Week 7

Other Control Infos
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Synchronous Protocols - Byte Oriented -

BSC (Binary S ynchranous Communication)
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Synchronous Protocols - Bit Oriented
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BLM3051
Data

Synchronous Protocols - Bit Oriented Communication
Week 7

Bit Oriented Protocols

// -

SDLC HDLC LAPB (Link Access Procedure Balanced)
(Synchronous Data (High-Level Data LAPD (Link Access Procedure on D Channel)
Link Control) Link Control) LAPM (Link Access Procedure for Modem)
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BLM3051
Synchronous Protocols - Bit Oriented - Data

HDLC (High Level Data Link Control) R

Week 7

» Concepts used in HDLC

 Station types
e Primary
« Secondary

« Unbalanced
« Balanced (not defined in HDLC)

* Modes of communication
« NRM (Normal Response Mode): Unbalanced. The usual primary/secondary relationship

« ARM (Asynch. Response Mode): Unbalanced. Secondary station transmit data without primary
station’s permission if line is available.

« ABM (Asynch. Balanced Mode): Balanced
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Synchronous Protocols - Bit Oriented - Data

C Tet=14]
HDLC Frame Structure °mmun;ca =
Week 7

-Frame It is used to carry user data and related control information.

|
S-Frame | Supervisory It is the type of frame used at the data link layer to perform functions such as
error and flow control.

U-Frame It is a special purpose management frame used to provide system

management.

I-Frame

S-Frame

U-Frame
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Synchronous Protocols - Bit Oriented -

HDLC Frame Structure - FLAG Field
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BLM3051
Synchronous Protocols - Bit Oriented - Data

HDLC Frame Structure - FLAG Field - Bit Stuffing £

Week 7

1

Keep counting 0's until
you see thenext 1
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Synchronous Protocols - Bit Oriented - “Data.

HDLC Frame Structure - ADDRESS Field -

Week 7

 Contains the address of the secondaries.

» Address data is in Network Layer (Third Layer)

» Used to determine whether;
* |s it command? or Is it answer?

7 bit adres alani

Single byte addressing

7 bit adres alani n 7 bit adres alan1

Multi byte addressing
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BLM3051
Synchronous Protocols - Bit Oriented - Data

HDLC Frame Structure - CONTROL Field -

Week 7

* 1 or 2 byte length
 If w=7 in sliding window technique, length is 1

 If w=127 in sliding window technique, length is 2
* In applications with high line delays such as WAN

I-Frame

S-Frame

U-Frame
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Synchronous Protocols - Bit Oriented
HDLC Frame Structure - I-Frame

o |If w=7;
« Each I-Frame contains 2 three-bit fields for flow an error control.

* N(S): Sequence number of the sending window
» Like ACK

* N(R): Sequence number of the receiving window
» |f last frame is error-free, N(R) contains next frame's number
» |f last frame has errors, N(R) contains number of faulty frame

 If w=127

« Each I-Frame contains 2 seven-bit fields for flow an error control.

e [ e
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BLM3051
Synchronous Protocols - Bit Oriented - Data

. Da
HDLC Frame Structure - S-Frame °mm”":a =
Week 7

 S-Frame means that neither sides has data to send to the other.

[ o] o]

mIE_
10 [RNR | ReceiveNotReady
| 11 [SRE]

Selective Reject - (selective reject
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Synchronous Protocols - Bit Oriented - Data

HDLC Frame Structure - S-Frame - RR Cm:””:m”

. ~ e
* |t has four basic uses: RR,P1T — &2
« ACK (=ANS (=2 NS

« POLL Primary POLL Secondary
. P=1

- REJECT POLL Raig =y
e F=1 (= Data F=1

« ACCEPT SELECT =22
e F=1 Primary Secondary

ACCEPT POLL

— —

» >
Q <4+— RR,F=1 Q
[==2 A3 =80

[ [ o ] w

Primary Secondary
Furkan Cakmak REJECT POLL




BLM3051
Synchronous Protocols - Bit Oriented - Data

HDLC Frame Structure - S-Frame - RNR C°m$””:”°”

N
e |t has three basic uses: St _’
« ACK 120

o SELECT Primary Secondary

SELECT
. P=1

» |If primary sends RR and P=1, it means POLL.
« REJECT SELECT 4— RR,F=1 —
e F=1 =23 = NS

Primary Secondary
ACCEPT SELECT

1 Code | P/F N(R r r
[P o] cow Jrr] ] o
=%V ==%¥0
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Synchronous Protocols - Bit Oriented - “oata

C Tet=14]
HDLC Frame Structure - U-Frame e
Week 7

+ Used to provide session control

» The data area is used to carry information required for system management functions
1%t code field consist of 2 bits

» 2" code field consist of 3 bits
e 2° = 32 different state

» These states (commands and answers) can be collected in 5 different categories:
» Mode setting

* Unnumbered exchange
» Disconnection

* |nitialization

* Miscellaneous
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Synchronous Protocols - Bit Oriented -
HDLC Frame Structure - U-Frame - Mode Setting
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Synchronous Protocols - Bit Oriented -
HDLC Frame Structure - U-Frame - Unnumbered Exchange
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Synchronous Protocols - Bit Oriented -
HDLC Frame Structure - U-Frame - Disconnection




Synchronous Protocols - Bit Oriented -
HDLC Frame Structure - U-Frame - Initialization
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Synchronous Protocols - Bit Oriented -
HDLC Frame Structure - U-Frame - Miscellaneous
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BLM3051
Synchronous Protocols - Bit Oriented - Data

HDLC Frame Structure - S-Frame - P/F (Poll/ Final) £

Week 7

* P/F bit is always 1

B AN

+
E_ca .

Birincil
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Synchronous Protocols - Bit Oriented -
HDLC Mechanism
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i [-Frame & 4
A | | | Data S A
G n Nnt1 P/F nnnN G
4 I-Frame ¢ 4
A Data S A
G 01 011 P/F 000 G
. I-Frame p .
A Data S A
G 01 101 P/F 000 G
y S-Frame (REJ) A
A S A
G 10 01 P/F 100 G
i I-Frame = i
A Data S A
G 0| 100 P/F 000 G
0 I-Frame p L
A Data S A
G 01| 101 P/F 000 G
L I-Frame B 3
A Data S A
G 0O 100 P/F 000 G




BLM3051
Synchronous Protocols - Bit Oriented Data

HDLC Mechanism - Multi-Point C°m;‘””;°:”°“

S-Frame (RNR) Primary selects station B by sending S-Frame to
send data.

Qp m

01 10 | P=1 [ 000

S-Frame (RR) Station B informs the primary that it is ready to
receive data (F =1).

Qp ™

00 [ F=1 [ 000

Primary starts sending data to
B station. P/ F bit is 0 (not
000 PE 1000 used).

[-Frame

Q»

S-Frame (RR) Station B has received the frame from the primary

_p and is waiting for frame 1. F = 1, because it has no
al 0oL data to send by itself.

Qp - m
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Synchronous Protocols

- Bit Oriented

HDLC Mechanism - Combined

o

[k al]

F
L
A
G

QP

[o o]

U-Frame (SABM)

F Lo [ o |

A i o [ oo |

* nm

S -Frame (RR)

o Too [ on |

A connection request is sent from A to B. In this
case, A will take control of the connection. P = 1.

B accepted A's connection request (F = 1). Both
stations are of the combined type, after which the
P/F bits have become obsolete.

A sends frame 0.

A sends frame 0.

B informs A that it is waiting for
frame 2 with the data it will send
(Piggy backing).

B sends its frame 1. It is waiting

for frame 2 from A.

B sends its own frame 2. It is
waiting for frame 2 from A.

Since A has no datato send to B, it sends a separate S-
Frame to B. It awaits other frames to come.
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Thank you for your listening.
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