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NO1 dung chinh

3 Cac moi trudng tng dung cua DLP

*Cac giao t
#*Cac giao t
*Cac giao t
% Giao thuac |

NUC |
NUC |

NaC |

udng ky tu don cong.
nudng ky ty ban song cong.

nudng ky tu song cOng.

hudng bit: HDLC

* Cac giao thirc ¢6 ho tr HDLC.
% Giao thic IEEE.802
¥ Mot sO giao thirc khéc.

THS.VO TRUONG SON
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Mbi trudng ¢ng dung: diém - diém

DTE DTE
== DLP =
DTE DTE
= DLP ==
PSTN
MODEM

THS.VO TRUONG SON
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Mbi trudng wng dung: da diém

Supervisor (Master)

DTE
A
D
DTE DTE DTE DTE L
P
I I I I v
~_ -
—
Cac tram Slave
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MOo1 truGng ing dung: WAN - PSN

DTE

THS.VO TRUONG SON

PS network
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MOo1 truGng ing dung: WAN - ISDN

DTE DTE

Co 0 ky thudt truyén s li¢u — Chuong 5
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MGoi truGng tng dung: LAN

Site-wide (backbone) LAN
T /

. = PC, Work station

- = Brige (cau)

C0 50 ky thudt truyén s6 liéu — Chuong 5 8
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Asynchronous File Transfer Protocols

Noui chung, catic giao théuc truyean file cuia maty vi tinh 166ic
sol du’ing treAn cauc keAnh fiedm — fiieAm khoéng fioang bo4,
mag niean hinh lag cauc keanh thoiai so( du’ing modem.

» XMODEM (132 bytes)

® XMODEM-CRC (CRC-8)
® XMODEM-1K (CRC+1K blocks)

» YMODEM(CRC-16)
» ZMODEM (CRC-32)

» KERMIT (CRC-24)

THS.VO TRUSNG SON Co s0 ky thudt truyén so liéu — Chuong 5




Asynchronous FTP

XMODEM FORMAT

o B

STX Packet# Message
1 byte compliment 128 bytes
1 byte
Packet #

1 byte

THS.VO TRUGNG SON Co' so ky thudt truyén so liéu — Chuong 5

Checksum
1 byte
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Asynchronous FTP

KERMIT
» Nooic phaitt triean boti fiaii hoic Columbia
» HOA troi caiic gotii colt kich thééuic khatic nhau, sét duing catic
phoéng thétic phatt hiein loai khatic nhau.
> typically 1000bytes/packet with CRC-24

> Sot du’ing ca(t hai phbéng phal‘lp phal‘lt hiein loai: stop—and—wait
ARQ vag continuous ARQ

THS.VO TRUGNG SGN Co s0 ky thudt truyén so liéu — Chuong 5
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KERMIT — CAu tric khung

Hu6ng truyén Time
< >
Head Dit liéu cia khun
cpder Siakiung
4 hYd I

l I—’ Kiéu file

S6 tudn tir ciia khung - tinh theo Modulo 64 - gi4 tri bing ma
ASCII ctia ky ty SEQ trir di 32; tir ‘SP’ (32) dén ‘_’ (95).

S6ky tir tinh iy SEQ dén hét BCC, dudc tinh bing ma ASCII
! cia ky tu LEN trir di 32. Pham vi tf ‘# (35) dén ‘~’ (126), tdc 1a v

Pau | tir 3 ky tu (data = 0 ky tu) d&€n 94 (data = 91 ky tu). Cubi
khung khung

THS.VO TRUGNG SON Co 56 ky thudt truyén so liéu — Chuong 5 12




KERMIT — CAu tric khung

> ‘S’ = thiét

TYPE

1ap phién truyén

> ‘F’ =tén file

> ‘D’ =du i
>7> =kétt
> ‘B’ = két tl
> ‘Y’ =bdo

éu cua file

uac file

hic phién truyén
phat tot (ACK)

>N’ = bdo-

phat hong (NACK)

> ‘E’ =bdo cé 16i

THS.VO TRUONG SON
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BISYNC (BSC) PROTOCOL

Poll X Select Z

-< Data- v | \

Hoat dong Poll va Select ciia BSC

THS.VO TRUGNG SON Figure 5331




BISYNC (BSC) PROTOCOL

“La mét giao thuc hudng ky ty

<*Mode truyén dan ban song cdng, déng bd
<S80 dung cho cdu hinh da diém

<Master dong vai trd diéu khién

<+»C4c slave chi dugc phat hay thu véi master khi
dugc tham do.

THS.VO TRUGNG SGN Figure 5.331°




BISYNC (BSC) PROTOCOL — c&u tric khung

Station
address Data

i-frame, data chua trong mét khung

SYN| SYN

Station
SYN SYN address | Data
SYN| SYN Data
SYN| SYN Data

i-frame, data chia trong nhiéu khung

THS.VO TRUGNG SON Figure 5.331°




BISYNC (BSC) PROTOCOL — c&u tric khung

SYN

SYN

Station
address

SYN

SYN

SYN

SYN

SYN

SYN

SYN

SYN

SYN

SYN

THS.VO TRUONG SON

Poll/Select-frame

Pap uing Poll/Select

Két thic phién truyén

B4o nhan tét I-frame

Bao hdéng I-frame

Figure 5.3317



Normal BSC Data Flow

% It shows the normal data flow with acknowledgment frame.

s The transmitter initially transmits an ENQ and waits for an
ACKO prior to sending the test frame.

TA

R

THS.VO TRUONG SON

Mormal Data Flow

ACKO

5 | Y Mgy | O
= = = — 'S
w| TEXATT | W|m W|TEXT2 | W[R | @
» iy
| L
1 U ':
<L !
= End of
i .
TEXT3 w| Transmission
|
| 1D
l.I q:]:
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Line Bid Time outs

& After polling the remote for eight times, the
sender may assume that the remote machine is
dead (usually power off) and will stop polling.

TA

ENQ
ENQ

( Retry a few times )

RX 2 SeC. ho response

THS.VO TRUGNG SGN Co s0 ky thudt truyén so liéu — Chuong 5 19




Error Control - NAK

#* A NAK (negative acknowledgment) will be sent back to the transmitter, if

the received data has detected a transmission error by checking the received

frame against the Block Check Character (BCC).

T

BCC
N
- !
= S TEXTT 2| O o TEXT2 E\:
i £ | m | ] |_u‘\ !
ANONNNY
A A
' Corrupted
2 = Data
T 3
b=y =y
_________________ Retransmit Text 2~
)y i | 2 e —| End of
n [TEXT 2|0 |82 | Transmission

.

THS.VO TRUONG SON

Megative
Acknowledge

NAK

ACKD

(Lse ACKO
Rather than ACK 1)

Co 0 ky thudt truyén s li¢u — Chuong 5
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Error Control - Lost Acknowledgment

% If the transmitter cannot receive the acknowledgment from the
receiver, it will send an ENQ instead of data frame and waits
for the positive acknowledgment from the receiver.

I s
TX g X oSO =
Z ol TET LR | @ RECEIVE|"
| TIMEOUT %
|I E — l'
FA O 5 Lost
<L =y \
e m | [O = End of I
T — = [ i o !
oo | TEXTZ W | o |m W Transmission
n
R 5 |
a ) <l
SO TRUSNG SON Cu 56 ky thudt truyén s6 liéu — Chuong 5 21




Error Control - Lost Message

3% The transmitter will send an ENQ instead. However, the
receiver will send an ACKO instead of ACK1 after receiving

the second ENQ

TA

RX

|—
——————— s
<| TEXT1 | @9 | & =
& ke @ RECEIVE| 1
NN TIMEOUT A
Incorrect ,
Data *~_| This message
% 5 lost
=
U RetransmitTedt1 T
e 6o e —| End of .
SRS S Q 2l Transmission ¢
A
|II E
|12
s

THS.VO TRUONG SON

ACKO

Co 0 ky thudt truyén s li¢u — Chuong 5
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WAIT FOR ACK - WACK

3 If the recelver 1s busy, 1t will respond an
WACK to temporarily stop the sender until the
busy condition IS removed.

(i .
T = TEXT1 [P = = x| TEXT2|E
Lo LLI LL LL 0 LLI
M M M
RX

ALK
ALK
ACKD
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Temporary Text Delay - TTD

3 In this case, the sender Is busy, it delays for 2
seconds and sends an TTD to inform the

receiver to suspend the transmission.

2 Sec. 2 Sec.
F---- F---+

0 0
F|F

TA TEXT1 TEXTZ

STX

ETBE
STX

ETB

2
| ACKO]
NACK
NACK
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Duplicated frames

s Duplicated frames occur for various reasons such as lost of
acknowledgment.

% It shows the duplication of data frame due to lost frame. and
the condition when the receiver is too late to acknowledge the
frame.

Data Frame

? -
L T

ost frame _ -
Duplicated i

Data Frame frame _.---

-F. — -
- F_--.
r -y

- retransmission

THS.VO TRUGNG SGN Co s0 ky thudt truyén so liéu — Chuong 5 25




APARNET PROTOCOL

“La mét giao thuc hudng ky ty

<*Mode truyén dan song céng, ddng bd
<S80 dung cho c&u hinh diém - diém
“*Hoat dong gita cac nut mang

<+ Tuyén két ndi la modt kénh vat ly dugc chia
thanh 8 (16) kénh logic.

<+Cac kénh logic hoat ddng theo Idle RQ, toan
kénh vat ly theo ki€u RQ lién tyc.

THS.VO TRUGNG SGN Figure 5320




APARNET PROTOCOL

‘HuGng phat

1

N(S)

LCN N(R) data

Chi s0 cla khung dang chd
nhan cua 8 kénh logic tuong Gng

Chi s kénh logic
C4u tric khung APARNET

Chi s6 clia khung dang

THS.VO TRUONG SON

dugc phat di
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LIEU IMP-IMP CUA ARPANET
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High Level Data Link Control

#HDLC
*1SO Standard
& Basls for other protocols

THS.VO TRUGNG SON Co sd ky thudt truyén s6 liéu — Chuong 5 29




HDLC Station Types

s Primary station (tram so cap)

>Diéu khién hoat déng cla
»Khung phat ra dugc goi la
s Secondary station (tram t

ién két
énh.

U cap)

»>Dudi su diéu khién clia tram so cap
»Khung phat ra dugc goi la dap ung

s Combined station (tram hon hgp)
»>C06 thé phat ra I@nh hodc dap ung Iénh

THS. VO TRUSNG SON Co s0 ky thudt truyén so liéu — Chuong 5
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HDLC Link Configurations

% Unbalanced

»One primary and one or more secondary stations
» Supports full duplex and half duplex

#* Balanced

» Two combined stations
» Supports full duplex and half duplex

THS.VO TRUGNG SGN Co s0 ky thudt truyén so liéu — Chuong 5
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HDLC configurations and transfer modes

Unbalanced Point-to-point link
NRM:
Normal

Commands —
“ Responses
Response

Unbalanced Multipoint link Mode

Commands —

Responses

THS.VO TRUGNG SON Figure 5.33°2




HDLC configurations and transfer modes

Balanced Point-to-point link between Combined Stations

Commands — «<—— Responses
Responses — <— Commands

ABM: Asynchronous Balance Mode

THS.VO TRUGNG SON Figure 5333




HDLC Transfer Modes (1)

#*Normal Response Mode (NRM)
»>Dung cho c&u hinh khéng can bang
»>P khdi tao truyén di liéu t6i S
»>S chi c6 thé truyén di liéu khi dap tng

lénh tu P
» Terminal-host communication

e Host computer la P
eTerminalsla S

>Khodng phé bién

THS.VO TRUGNG SGN Co s0 ky thudt truyén so liéu — Chuong 5 34




HDLC Transfer Modes (2)

s Asynchronous Response Mode (ARM)
>Dung cho cdu hinh khéng can bang diém -
diém
»>Cho phép S c6 thé khgi tao truyén di liéu
tGi P
» Terminal-host communication

e Host computer la P
eTerminalsla S

>Khdng phé bién

THS.VO TRUSNG SON Co s0 ky thudt truyén so liéu — Chuong 5 35




HDLC Transfer Modes (3)

s Asynchronous Balanced Mode (ABM)
»>Dung cho c4u hinh can bang
»>Cé&c tram déu c6 thé khdi tao truyén
>Pudc st dung kha réng rai

THS.VO TRUGNG SGN Co s0 ky thudt truyén so liéu — Chuong 5
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Frame Structure

% All transmissions 1n frames

% Single frame format for all data and control
exchanges

THS.VO TRUSNG SON Co s0 ky thudt truyén so liéu — Chuong 5
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Frame Structure Diagram

Flag | Address

Control

Information ‘

FCSs Flag

~i— 5 —i—a— S ———5 or |16--—variable i

hits extendable

THS.VO TRUONG SON
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Flag Fields

3 Delimit frame at both ends
#% 01111110
% Recelver hunts for flag sequence to synchronize

sk Bit stuffing used to avoid confusion with data
containing 01111110

» 0 inserted after every sequence of five 1s

> If receiver detects five 1s it checks next bit
e If 0, itis deleted
e If 1 and seventh bit is 0, accept as flag

> If sixth and seventh bits 1, sender is indicating abort

THS.VO TRUSNG SON Co s0 ky thudt truyén so liéu — Chuong 5
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Bit Stuffing Example

Original Pattern:
111111111111011111101111110

After bit-stuffing
1111101111101101111101011111010

THS.VO TRUGNG SGN Co' so ky thudt truyén so liéu — Chuong 5
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Address Field

sk ldentifies secondary station that sent or will
recelve frame

* Usually 8 bits long

3 May be extended to multiples of 7 bits with
prior agreement

» leftmost bit of each octet indicates that it i1s the last
octet (1) or not (0)

1 2 3 4 5 6 7 8 9 100111213 14 15 16 il

0 0 ees |1

(hy Extended Address Field

THS. VO TRUSNG SON Co s0 ky thudt truyén so liéu — Chuong 5 41




Frame Types

% Information - data to be transmitted to user
» Acknowledgment is piggybacked on information frames

% Supervisory — ARQ messages (RR/RNR/REJ/SREJ)
when piggyback not used

3 Unnumbered - supplementary link control functions.
For examples,

» setting the modes
» disconnect

3k Control field is different for each frame type

THS.VO TRUGNG SGN Co s0 ky thudt truyén so liéu — Chuong 5 42




Control Field Diagram

1 2 3 4 5 & 7 8
I: Information ] | MNiS) |l".|"|1"| NiR)

NiS) = Send sequence number
NIR} = Receive sequence number
5: Supervisory 1 | 0 | ol P/F NIR) % = Supervisory function bits
) M = Unnumbered function hits

_ _ IMF = Pollftinal hit
L: Unnumbered 1 | Il WY |F:"F|

M

(¢) 8-bil control held lformat

| 2 3 4 5 6 7T 8 9 10 11 12 13 14 15
Imformation | 0 | MNIS) |P'.FF| MNIR)

Supervisory | 1 | I}| S | I]l ill ﬂl II'|P.FF| NIR)

{d) 16-bit control field format

16




Control field format: S-frame

Supervisory Frame or S-frame

1 0 P/IF

Four types of S-frames:

(Receive Ready) frame used when no I-frame for

piggyback
(Reject) frame, I1.e., NAK frame
(Receive Not Ready) frame, indicate unable to receive
any more.
(Selective Reject) frame, indicate the retransmission of

specified frame

THS.VO TRUGNG SGN Figure 5364




Control field format: U-frame

Unnumbered Frame or U-frame

1 1 P/IF

U-frames for setup or release of connection:

(Set Asynchronous Balance Mode) : SABM Extended

(Set Normal Response Mode) : SNRM Extended

(Set Asynchronous Response Mode) : SARM Extended
(DI1SConnect) (Unnumbered acknowledgment) (Frame Reject)

(Disconnect Mode)

THS.VO TRUGNG SGN Figure 5.367°




Poll/Final Bit

#Pudc st dung dé yéu cau hay dap Ung
bao phat:
Command frame: P/F la P
>P set1én 1 (poll) d€ yéu cau bao phat
khung nay
#*Response frame: P/F la F

>F set1én 1 dé chi ra rang khung nay mang
théng tin bao phat cho khung c6 chi thi P=1

THS.VO TRUGNG SGN Co so ky thudt truyén so0 liéu — Chuong 5 46




Information Field

3% Chi c6 trong i-frame va mot s6 u-frame
#Phai chlda boi cua 8 bit
%£C6 do dai thay d8i

THS.VO TRUSNG SON Co s0 ky thudt truyén so liéu — Chuong 5
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Frame Check Sequence Fleld

#FCS

s Error detection

%16 bit CRC

* Optional 32 bit CRC

THS.VO TRUONG SON




HDLC Operation

3k Exchange of information, supervisory and

unnumbered frames

% Three phases
» Initialization
» Data transfer
» Disconnect

THS.VO TRUONG SON

Co 0 ky thudt truyén s li¢u — Chuong 5
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Initialization

3 Issue one of six set-mode commands
» Signals other side that initialization Is requested
» Specifies mode (NRM, ABM, ARM)
» Specifies 3- or 7-bit sequence numbers

3 If request accepted HDLC module on other
side transmits unnumbered acknowledged
(UA) frame

3 If request rejected, disconnected mode (DM)
sent

THS.VO TRUSNG SON Co s0 ky thudt truyén so liéu — Chuong 5 50




Data Transfer

s Both sides may begin to send user data in I-frames
» N(S): sequence number of outgoing I-frames
e modulo 8 or 128, (3- or 7-bit)

» N(R) acknowledgment for I-frames received
® |-frame expected next

% S-frames also used for flow and error control

» Receive ready (RR) frame acknowledges last I-frame received
@ Indicating next I-frame expected
e Used when no reverse data

» Receive not ready (RNR) acknowledges, but also asks peer to suspend
transmission of I-frames

® \When ready, send RR to restart
» REJ initiates go-back-N ARQ
® Indicates last I-frame received has been rejected
® Retransmission is requested beginning with N(R)
» Selective reject (SREJ) requests retransmission of single frame

THS. VO TRUSNG SON Co s0 ky thudt truyén so liéu — Chuong 5 51




Disconnect

% Send disconnect (DISC) frame

3% Remote entity must accept by replying with
UA

» Informs layer 3 user connection terminated

THS.VO TRUSNG SON Co s0 ky thudt truyén so liéu — Chuong 5
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Examples of Operation (1)

A B

Time-
oul

v

(a) Link setup and disconnect

T——34ABME

-%

e

%__’

r_’_,":j"!!}/

THS.VO TRUONG SON

A NS N(R)

B
-.__IQ/\*
4-'-’1:55'1’/
"*\I'\I*i\*
—-_\f_,_é_',i\_*
k’ldﬁ-”
-—%‘*
4—-’&5'&’,—‘

\1,471\>

(b)) Two-way data exchange

Co 0 ky thudt truyén s li¢u — Chuong 5
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() Busy condition
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Examples of Operation (2)

THS.VO TRUONG SON

o |

-L"\-H,[
%
RE) 4

—\‘-‘IL‘!L“\\‘
‘\w\*
\L\ﬁi—‘_’

(d) Reject recovery

A B

I, RR. 3

Time-
out

¥o—fkop |

(e} Timeout recovery

Co 0 ky thudt truyén s li¢u — Chuong 5
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Céc giao thiic c6 goc HDLC (LAPB)

3 Link Access Procedure, Balanced (LAPB)
> Part of X.25 (ITU-T)
» Subset of HDLC - ABM (Async. Balanced Mode)

»Point to point link between user and packet
switching network node

»HDLC frame format

THS.VO TRUGNG SGN Co sd ky thudt truyén s6 liéu — Chuong 5 55




Céc giao thiic c6 goc HDLC (LAPB)

DTE DTE

PS network

THS.VO TRUGNG SGN Co s0 ky thudt truyén so liéu — Chuong 5




Céc giao thic c6 goc HDLC (LAPD)

3 Link Access Procedure, D-Channel (LAPD)
»Part of ISDN (ITU-T)
»ABM
» Always 7-bit sequence numbers (no 3-bit)
»always 16-bit CRC
» 16-bit address field

THS.VO TRUGNG SGN Co s0 ky thudt truyén so liéu — Chuong 5
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Céc giao thic c6 goc HDLC (LAPD)




Other DLC Protocols (LLC)

% Logical Link Control (LLC)
> |IEEE 802
» For LANs (Local Area Networks)

» Different frame format
® Two addresses needed (sender and receiver)
® Sender and receiver SAP addresses

» No primary and secondary - all stations are peers

» Link control split between medium access control layer
(MAC) and LLC (on top of MAC)

» Error detection at MAC layer
e 32 hit CRC

MAC

control

Dest. MAC

address

Source
MAC

address

DSAP

SSAP

LLC control

Info.

FCS

variable

THS.VO TRUGNG SGON
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16*

variable
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Other DLC Protocols (LLC)

#* LLC Services

> 3 alternatives

» Connection Mode Services
@ Similar to HDLC ABM

» Unacknowledged connectionless services
@ NOo connection setup

e No flow-control, no error control, no acks (thus not reliable)
® good to be used with TCP/IP. Why?

» Acknowledged Connectionless Service
® No connection setup
@ reliable communication

THS.VO TRUGNG SGN Co s0 ky thudt truyén so liéu — Chuong 5

60



