Bai giang: Truyén s6 liéu Chuong 11: Giao thic két néi dir liéu

CHUONG 11
GIAO TH(PC KET NOI DI LIEU (DATA LINK PROTOCOLS)

Giao thirc (protocol) dugce hiéu 1a tip cdc luit hay qui wée nhim thwe hién mot
nhiém vu dac thu, trong nghia hep hon giao thuc 1a tap céc luat hay dac tinh dugc dung de
thiét [ap mdt hay nhi€u 16p trong mé hinh OSI.

Giao thirc trong truyén so liéu 1a tip cac ludt hay dic tinh dwoe ding dé thiét 1ap
mot hay nhieu 16p trong mo hinh OSI.

Giao thive két noi dir lidu la tdp cdc dic tinh dwoc ding dé thiét lap 16p két noi div liéu
Giao thuc két ndi dir liéu chia ra hai nhom con:
e Giao thirc khong dong bé xtt 1y cac ky tu trong dong bit mot cach doc lap.

e Giao thirc dong by ding nguyén dong bit dé chuyén sang thanh ky tu co clng
chiéu dai.

Data link
protocols
Asynchronous Synchronous
protocols protocols
Hinh 11.1

11.1 GIAO THUC KHONG PONG BO

Asynchronous
protocols

| | | | | |
[XMODEM ] [ YMODEM J [ZMODEM | [ BLAST J[ KERMIT | [ OTHERS ||

Hinh 11.2

Céc giao thirc nay chu yéu duoc dung trong cac modem.

Phwong thirc nay c6 yéu diém 1a truyén cham (do ton tai start bit, stop bit va khoang
trong gitta cac frame) nén hién nay, da c6 cac giao thuc truyén toc do cao dung co ché dong
bo.

11.1.1 XMODEM

Truyén file dung duong truyén dién thoai giita cac PC. Giao thic nay, dwoc goi la
XMODEM:

e La giao thirc stop and wait ARQ
e Truyén ban song cong (half-duplex)

Each character contains start and stop bits
(dark portion of the box). Characters are
separated from each other by gaps. The
header consists of two bytes : sequence

number and its one’s complement

000000316

Data : 128 bytes
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v Trudng dau tién 13 mdt byte tiéu dé header (start of header: SOH).

v/ Trudng thir hai 1a header gom 2 byte: byte dau 1a mot chudi bit mang gid tri sO
frame va byte thir hai dugc dung dé kiém tra gia tri hop phap cta chudi bit.

v Trudng ¢ dinh gdm 128 byte dir liéu (binary, ASCII, Boole, text)
v Truong cudi ciing 1a CRC, chi dung kiém tra 13 trong truong dit liéu.

Bit dau truyén bang cach goi mot frame NAK tir may thu dén may phat.

- Mbi khi may phat goi di mot frame thi phai cho tin hiéu ACK trude khi goi tiép
frame ké.

Néu may phat nhan dugc NAK thi frame vira goi s& dugc goi lai.

Mot frame ciing c6 thé dugc goi lai néu may phat khong nhan duge tin hidu xac
nhéan sau moét thoi gian dinh trudec.

Ngoai tin hi¢u ACK va NAK, may thu con cé thé nhan dugc tin hiéu CAN
(cancel), y€u cau huy vi¢c truyén.

11.1.2 YMODEM
Dung giao thirc tuvong tr nhu XMODEM, ngoai mdt s6 diém khéc biét sau:
- Don vidir liu la 1024 byte. .
- Dung hai tin hiéu CAN dé huy viéc truyén tin.
- Dung phuong phap kiém tra 16i ITU-T, CRC-16.
- €06 thé truyén dong thoi nhiéu file.
11.1.3 ZMODEM

Giao thirc méi, két hop ca hai giao thie XMODEM va YMODEM.

11.1.4 BLAST
’ Blocked asynchronous transmission (BLAST)omanh hon XMODEM. Giao thl’{c dung
ché dd song cong (full-duplex) dung phuong phap kiém soat luu lwgng dang cira so trugt
(sliding window).
11.1.5 KERMIT
Hién 1a giao thirc khong dong b dwoc dung nhiéu nhét hién nay.
Giao thtc truyén file nay twong tw nhw hoat dong ciia X MODEM,
May phat chd NAK trude khi bt dau truyeén.
Kermit cho phép truyén cac ky tu kiém tra dang text theo hai budc:

Pau tién, ky tu kiém tra duoc dung dang text, dugc chuyén thanh cac ky tu in duoc
thong qua viéc thém vao mot s6 c6 dinh va ma ASCII dugce dung biéu dién.

Budc hai, thém ky tu # vao phia truée ky tu vira chuyén doi. Theo cach nay, ky tu kiém
tra dung nhu text dugc gdi di nhu hai ky tu. Khi may thu gép ky tu #, thi biét phai bo di va ky
tu ké chinh 1a ky tu kiém tra. Néu may phat mudn phat ky tu #, thi can phai géi di hai ky tu
nay.
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11.2.GIAO THUC PONG BQ

Téc d6 truyén dong bo 14 chon lya t6t hon so véi truong hop khong dong b, trong cong
nghé¢ LAN, WAN hay MAN.

Cac giao thirc dong b truyén dir lidu dugc chia thanh hai dang: giao thirc theo huéng

ky tw va giao thirc theo hwdng bit.
Synchronous
protocols |
Character-oriented Bit-oriented
protocols | protocols |

Giao thirc theo huéng ky tw (con goi 1a giao thic theo hudng byte) dién dich cac
frame hay géi can truyén thanh cac ky tu lién tiép nhau, mdi ky tw gdm mat byte (8 bit). Tat
ca cac thong tin déu ¢ dang hién hitu cua ky ty (ma ASCII)

Giao thirc theo hwéng bit dién dich dir liéu hay goi can truyén thanh cua cac bit don,
tao nghia cho chung bang cach sap xép vi tri trong frame va bang phuong thirc xép dat ching
v6i cac bit khac. Céac thong tin diéu khién trong giao thirc ndy c6 thé dung mot hay nhiéu bit,
tiy theo kiéu thong tin trong mau

Trong giao thirc theo huong ky tu, cac frame hay goi dwoc cihuyé?n thanh chué:i cdc
ky tw. Trong giao thirc theo hwong bit, cac frame hay goi dwoc dién dich thanh chudi cdac
bit.

11.2.1. CAC GIAO THUC THEO HUONG KY TU
BINARY SYNCHRONOUS COMMUNICATION (BSC)
a. gidi thicu:
e Dung cho c4u hinh diém - diém va da diém
e Co ché truyén ban song cong (half-duplex)
e Dung phuong phap kiém tra 16i va diéu khién luu luong stop and wait ARQ
(BSC khéng hd tro ché do full-duplex hay giao thirc ctra s6 trugt)
b.Csc kv tw diéu khién

e Ky tur ACK khong dugc dung trong giao thiurc nay.

e BSC dung phuong phép stop and wait ARQ va ACK phai la ACKO hay ACK1 cho
cac frame dir 1i€u lién ti€p nhau.

Trong bang biéu dién cac ky tu ding ma ASCII, cha y 1a cac ky tu diéu khién c6 thé
biéu dién bang nhiéu ky tu

Character | ASCII Code Function
ACK 0 DLE and 0 Good even frame received or ready to receive
ACK 1 DLE and 1 Good odd frame received
DLE DLE Data transparency marker
ENQ ENQ Request for a response
EOT EOT Sender terminating
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ETB ETB End of transmission block; ACK required
ETX ETX End of text in a message
ITB US End of intermediate block in a multiblock transmission
NAK NAK Bad frame received or nothing to send
NUL NULL Filler character
RVI DLE and < | Urgent message from receiver
SOH SOH Header information begins
STX STX Text begins
SYN SYN Alerts receiver to incoming frame
TTD STX and ENQ | Sender is pausing but not relinquishing the line
WACK DLE and : Good frame received but not ready to receive
c¢.Ma ASCII:

d.BSC frames:

BSC frames I

Control frames I Data frames I

Connection flow and error control Transmission of data
and disconnection

Hinh 11.3

e Control frame: chi chira cac thong tin vé di¢u khién.

e Data frame: chtra cac thong tin vé dir liéu, nhung ciing ¢6 cac thong tin diéu khién
dung trong thong tin nay.

e. Data Frame:

Block check count :
A one-byte LRC or

two-byte CRC
1 i
s | s E|B
Y|y SQ - Data T c
N|N [ | X | C
Hinh 11.4

e Chiéu miii tén la chiéu truyén.

e Frame c6 hai ky ty dong bo hay nhiéu hon. Cac ky tu nay canh bao may thu la
frame m&i dén va cung cip bit pattern cho mdy thu nham dong bo thoi gian véi
méay phat. Vi du ma ASCII cia SYN la 00010110. Bit dau (thir 8) ciia byte
thuong duwoc thém vao cac s6 0. Hai ky ty SYN cing nhau s& c6 dang
0001011000010110.

o Tiép sau 2 ky ty dong bo thi bat dau ky tu van ban (STX: 00000010 start of text).
Céc ky tu nay bado cho may thu la da hét thong tin dicu khién va byte ké tiep la
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dr liéu. Dt li¢u hay van ban co thé 1a mot s6 cac ky tu. Ky tu chim dut text (end
of text: ETX: 00000011) cho biét c6 su chuyén tiép tir vin ban sang nhiéu ky tir
diéu khién.

e Sau cung, mot hay hai ky tu dugc goi 1a khdi dém-kiém tra (block check count:
BCC) duoc thém vao dé 1iém tra 16i. Truwong BCC c6 thé c6 mot ky tw kiém tra
16i dang LRC hay hai ky tw kiém tra 16i CRC.

f. Truong tiéu dé (Header Fields)

Mot frame don nhu vira mo ta thuong it dugc dung, do phai c6 thém dia chi cta thiét bi
thu, dia chi cta thiét bi goi, va sé nhan dang frame (0 hay 1) cho truong hop stop and wait
ARQ, xem hinh bén dudi. Céac thong tin nay thuong dugc chira trong mot truong dac biét goi
1a tiéu d& (header), duoc bit dau bang ky tu start of header (SOH). Tiéu dé nay dén sau ky
tw SYN va trudc ky tw STX; moi thong tin nhan sau truong SOH nhung trude ky tu STX la
céc thong tin tiéu dé.

One or more bytes defining address and/or
other information (nonstandarddized)

s|s]s [ s [ 1 E|B |

Y|Y]|O Header T s Data e T C

N|N|H | X | | X [ c
Hinh 11.5

g. Multiblock Frame

Khi chiéu dai cua khoi (block) tang thi xac suat xuat hién 18i ciing gia tang theo. Cang
nhiéu bit trong mot frame thi kha nang bi 18i cang cao, lam cho viéc phat hién 1i cang trd nén
kho khin. Do dé, cac vin ban trong ban tin thuong duoc chia ra thanh nhiéu block. Mbi
block(trir block cudi ciing) déu bat dau véi mot ky tw STX va chim dit bang mot khoi text
trung gian (ITB: intermediate text block). Block cudi bat dau dung STX nhung tan cliing ding
ETX. Lién ké ngay sau mdi ITB hay ETX la truong BCC. Theo cach nay, thi may thu c6 thé
kiém tra 15i cho timg block riéng biét, cho phép gia ting kha ning phat hién 16i. Néu mot
block c6 15i thi ca frame phai duoc chuyén lai. Sau khi ETX dd dén va BCC cubi cung da
duoc kiém tra xong, may thu mdi goi doc mdt xac nhdn cho toan frame. Hinh v€ bén dudi
minh hoa cdu tric cua frame nhiéu block; thi du nay chi dung hai block, tiiy nhién trong thuc
té thi ¢6 thé c6 nhiéu hon hai.

Block Block
‘ s|[s]s [ s [T 1 18] S [T 1 E[B]
Y|Y]|O Header T « Da ta T [} T Data T C
N|N]|H N S O I Bl Jelx| | | | x| |c
Hinh 11.6

Truyén nhieu frame (Multiframe Transmission)

Trong thi du vira rdi, mét frame don mang toan ban tin. Sau mdi frame, ban tin dugc
chdm dut va kiém tra chuyén sang dudng thu hai (thi du trong ché d6 full-duplex). Mot sd
ban tin, thuong dai dé co thé dat vao format ctia mot frame don, nhu thé, may phat s€ chia ban
tin ra khong nhiing theo nhiéu block ma con thanh nhiéu frame. Nhiéu frame c6 thé chuyén
lién tuc mot ban tin. Pé may thu biét duoc 1a phan cudi ciia frame chua phai 13 phan cubi cua
ban tin, thi ky ty ETX trong tit ca cac frame (trir frame cudi cuing) duoc thay thé bang ky tur
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end of transmission block (ETB). May thu phéi x4c nhan mdi frame riéng biét nhung khong
thé diéu khién toan két ndi cho dén khi tim duoc ky ty ETX tai frame cudi.

s|s|s [T s [ 11 1] 8] s [T 1 E|B]|
Y|Y|[O Header T ++Datae T C T + Data T Cc
NIN|H I N S N I Bl felx] | | | B] |c¢
B | s|s
C ACK1 | Y | Y ETB for all frames
| c N N except the last one
' s[s|s [ s [ 1 1 1] 8] s 11 E|B]|
Y|Y|[O Header T Da ta T C T Data T C
NINJH I N RS N I Bl Jelx] | | | B] |c¢
B | s|s
C ACKO | Y | Y
| N [N
ETX for the last frame
\y
s|s]s [ s 1 I 1 HIEX s| 1 1 1 E|B]
Y|Y|O Header T s Data T C T *Data- T C
N|N|H I N RS N I B] Jelx] | | | [|x] [¢
B | s|s
C ACK1 | Y | Y
| ¢ N | N
Hinh 11.7

Frame diéu khién (Control Frames)

Mot frame kiém tra khong thé bi hiéu 1dm thanh mot ky tu kiém tra. Mot frame diéu
khién duoc mot thiét bi dung dé goi tin hiéu diéu khién, dé ciing co thong tin, cho thiét bi
khac. Mot frame diéu khién chira cac ky tu diéu khién nhung khong c6 data; chung chira cac
thong tin ddc biét dé tw van hanh 16p két ndi dir licu.

[ One or more characters J

f \\l/
S S Other control B |
Y Y characters c
N N | C
Hinh 11.8

Control frame c6 ba muc dich:
= Thiét 1ap két ndi
= Duy tri luu luong va kiém tra 131 trong khi truyén din

= Két thic két ndi.
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Connection establishment

S S E ~Bid S S E Pollin Poll
\% Y N Pointto- point \% Y N addresgs Primary polls
N N Q connection reques N N Q Secondary
S S E . Select S S Positive response to
Y Y N Sgldectlng Primary selects Y Y ACKO select or bid
N N Q address secondary N N Ready to receive data
S S N Negative response to S S E Negative response to
Y Y A select or bid Y Y O poll
N N K Not ready to receive data N N T Not ready to send data
Flow and error control
Positive ACK Positive ACK
S S of even frames S S of odd frames
Y Y ACKO Y Y ACK1
N N Frame number N N Frame number
0 received 1 received
vl vl A Ef frqmter]s v | v WACK ACK of previous frame
rror in the ;
not ready to receive more
N N K frame received N N Y
Reverse interrupt
S S Request for P S S Temporary delay
Y v RVI . - Y Y TTD Temporarily delayed but
interruption urgent R .
N N data to send N N does not relinquish the line
Connection termination
S S E End of transmission
Y Y o Station finished sending data
N N T
DATA TRANSPARENCY

Néu mot truong text khi truyén gdm mau 8 bit gidng nhu ky ty diéu khién ctia BSC, thi
may thu s€ bién dich thanh mot ky tu va huy y nghia cua ban tin.

Thi du: may thu nhin théy mot chudi bit 0000011 dugce doc 1a ky tw ETX, nén nhu ta da
biét, khi may thu nhan ra ky ty ETX, né s& cho rang hai byte ké tiép 1a BCC va bat dau kiém
tra 16i. Thuc ra mau 0000011 & day 1a dit liéu cht khong phai 14 théng tin diéu khién. Hiéu
1am nay dugc goi 1a thiéu thong tin minh bach (transparency).

Dé mot giao thirc 1a hitu ich thi giao thirc nay phai 1a minh bach - tirc 13 ¢6 thé mang bt
ky t6 hop bit nhu la dir liéu ma khong bi hicu 1am 1a thong tin dicu khién.

Data transparency trong théong tin sé liéu dwoc hiéu la ta cé thé truyén cdc té hop bit
dir liéu bat ky.

Tinh minh bach cia BSC c¢6 thé duoc thuc hién thong qua qua trinh bit nhoi (bit
stuffing). Bao gom hai tdc dong: dinh nghia vung van ban transparency dung ky tu data link
escape (DLE) va xtr 1y cac ky tw DLE trong vung transparency bang cac ky tu DLE extra.

Pé dinh nghia ving transparency, ta chén vao mot ky tw DLE ngay trude ky tu STX tai
lac bit dau trudng text va DLE khac ngay truéc ETX (hay ITB hay ETB) tai cudi truong
text. DLE d4u cho mdy thu biét 13 text co thé chua cac ky tu diéu khién va phai b qua chiing.
DLE cudi cho may thu biét 1 ving transparency di cham dut.
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Control characters can b
used as text in this region

AN

s| s & I p[ E|[B]
Y Y SXT Transparent text L T C
N N E | | E X | C

The DLEs start and end
the transparent text

11.2.2 CAC GIAO THUC THEO HUONG BIT

Bit-oriented
protocols

[ [ [
| SDLC | | HDLC | | LAPs | LANs

Céac bit dugc nhom thanh cac mau tao ky tu.

So sanh voi phuong phap theo hudng byte thi giao thic theo hudng bit ¢ thé dong goi
nhi€u thong tin hon trong mot frame ngan hon va tranh dugc van dé transparency (minh bach)

Céac glao thire theo hudng bit ngay nay ngay cang nhiéu va dan phat trién thanh cac
chuan. ba s6 chung dugc cac nha san xuét thiét ké nham hd trg cho cac san pham ctia minh.
Trong s& d6, chuan HDLC do ISO thiét ké va ngiy cang trod thanh co sé clia cac giao thirc
theo hudng bit hién nay.

4 am 1975, IBM da di dau trong viéc phat trién giao thirc theo hudng bit v6i giao thirc
synchronous data link control (SDLC) va yéu cau ISO chap nhan dé dwa vao lam chuan.
4 am 1979, ISO tra 10i bang cach dua ra high-level data link control (HDLC), phat trién tir
SDLC. Viéc ISO chép nhén chuan HDLC 1am giao thirc nay duoc nhiéu té chirc chip nhan va
mé rong. ITU-T 14 t6 chic ddu tién chap nhan HDLC. Tir 1981, ITU-T da phat trién mot tap
cac giao thirc dugc goi la link access protocol (LAPs, LAPB, LAPD, LAPM, LAPX, v.v...)
déu dya trén HDLC. Cac giao thuc khac (thi du Frame Relay, PPP, v.v..) dugc c4 ITU-T va
Aa SI ciing dua trén HDLC, va lam giao thirc cho mang LA4 . 4 hu thé hau hét cac giao thirc
theo hudng bit déu xuét phat tir HDLC, nén d6 chinh 1a nén tang dé tim hiéu cac giao thuc
khéc.

Tit cd cdc giao thirc theo hwéng bit déu xudt phdt tir HDLC (high-level data link
control), la dang giao thirc theo hwong bit do ISO cong bo. HDLC ho tro cda ché do song
cong va ban song cong trong cau hinh diem-diém hodc diém noi nhiéu diém.

HDLC

HDLC la giao thire két ndi dit liéu theo huéng bit duge thiét ké nhdm hd tro cho cac ché
dd ban song cong va song cong, cau hinh diém noi diém hay diém noi nhiéu diém. H¢ thong
dung HDLC c6 thé dugc dac trung hoa boi dang tram, cau hinh va che d6 dap ung.

Cac dang tram
HDLC chia thanh cac tram : so cap, thir cip va két hop

Tram so cip trong chirc ning HDLC: twong tu nhu chirc ning thiét bi so cip cia
phuong phép kiém soat luu luong. So cap la thiét bi kiém soat mang theo cac cau hinh két noi
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diém — diém hay diém nhiéu diém. So' cap chuyén tin hiéu diéu khién dén cac tram thir cap.
So cap - di€u khién, thir cap-dép ung.

Tram hon hop 1a tram co thé diéu khién va dap ung. Mot tram két hop co thé 1a mot
tap cac thiét bi dong cap két ndi dugc 1ap trinh dé€ c6 thé van hanh nhu so cap hay tha cap tuy
theo ban chat va chieu truyén dan.

Tram trong HDLC ¢6 ba dang : so cap, thir cdp va két hop. Tram so cdp goi tin hiéu
diéu khién, thu cap goi tin hiéu dap wng. Tram két hop goi ca tin hi¢u diéu khién va dap
uwng.

Ciu hinh (Configuration)

Tir cAu hinh n6i 1én quan hé cia cac thiét bi phan cimg trong két nbi. Cac tram so cip,
thtr cap va két hop c6 thé dugce cau hinh theo 3 cach: khong can bang, doi xirng va can bang.
Céc cau hinh nay déu ho trg cho phuong thirc truyén song cong va ban song cong.

Secondary Secondary

g &

<—| Response I <—| Response I

Primary

e

Unbalanced
Primary Secondary
\ Command
& e ] &
Secondary Primary

NI
Response < :

&

Two logical Two logical
stations Symmetrical stations
One physical station One physical station
Combined Combined

il

Q\ Command/response Q
N Command/response %

Balanced

Hinh 11.9

Céu hinh khong can bang (hay con goi 1 cdu hinh master/slave) trong d6 c6 mot thiét
bi 13 so cap va céac thiét bi khac 1 thi cip. Cau hinh khong cin bang con dugc goi 1a cau hinh
diém -diém néu chi co hai thiét bi, va thuong 1 diém -nhiéu diém trong d6 mot thiét bi so cip
diéu khién nhiéu thiét bi thu cap.

CAu hinh dbi xirng, trong do mdi tram vat 1y trén mang g(‘A)m hai tram luan ly, mét 1a so
cAp va mot 1a thir cAp. Cac day riéng biét ndi so cap cua mot tram vat 1y dén tha cip ctia mot
tram vat 1y khac. C4u hinh d6i xtmg hoat dong twong ty nhu ciu hinh khong can bang trir viée
diéu khién mang cé thé duoc ca hai mang thuc hién.

CAu hinh cin bing, trong d6 c6 mot tram dang hdén hop, trong sd cac tram cdu hinh
diém - diém . Cac tram duogc két n61 dung mot day va dugce di€u khién tir cac tram khac.
HDLC khong hd tro ché do can bang nhiéu diém. Diéu nay dwa ra nhu cau cho viéc
thiét 1ap cac giao thure truy cap moi truong cho mang LAA .
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Ché d¢ thong tin

Hoat dong cua HDLC duya trén quan h¢ giira hai thiét bi can trao do6i thong tin: Ché do
nay cho biét ai diéu khién mang. Trao do6i trong cau hinh khong can bang thuong duoc thuc
hién trong ché d§ dap ung binh thuong. Trao doi trong cau hinh doi xing hay can bang co6 thé
duoc thiét 1ap & cac che do dac biét dung cac frame dugc thiét ké dé mang 1énh diéu khién (sé
thdo luan trong phan U-frame). HDLC ho tro ba ché do thong tin giita cac tram:

ché dg dap vmg binh thuong (normal response mode: NRM).

ché do dap vmg khéng dong bé (asynchronous response mode: ARM).

va ché dj can bang khong dong bé (asynchronous balanced mode: ABM).

NRM: 14 chuin vé quan hé so cAp-thir cip. Trong ché d6 nay, thiét bi thir cAp phai cho
phép tur thiét bi so cap thi méi co the goi tin. Khi da c6 phép rdi thi thiét bi thur cap co co thé
khéi tao mot dap ung truyén mot hay nhicu frame dir ligu.

ARM: thiét bi thtr cap co thé khoi tao viéc truyén khong can sy cho phép cua thiét bi
so cap khi ndao kénh trong. Cac trudng hop khac thi quan hé master/slave van dugc duy tri.
Moi thong tin truyén tur thiét bi thir cap (hay tor mot thi€t bi thir cap khac trong duong truyén)
van phai dung thiét bi so cap lam relay dé di dén dich.

ABM: moi thiét bj déu dong quyén nén can c6 céac tram hon hop diém nbdi diém. Cac
tram hon hop c6 thé goi tin dén cac tram hon hop khac ma khong can cé phép.

m Normal response mode (NRM)
m Asynchronous response mode (ARM)
m Asynchronous balanced mode (ABM)

Cac ché do HDLC:
NRM ARM ABM
Station type Primary & Primary & Combined
secondary secondary
Initiator Primary Either Any
FRAMES

4 ham cung cap hd tro mém d&o cho tit ca cac truong hop vé ché do va cau hinh da noi
trén, HDLC dinh nghia 3 dang frame: frame thong tin (I-frame: information frame), frame
gidm sat (S-frame: supervisory frame) va frame khong danh sé (unnumbered frame U-frame).
Madi dang frame hoat dong nhur 16p vo dé truyén thong tin dén nhidu dang ban tin.

[-frame: dugc dung dé van chuyén dir liéu ctia ngudi dung (user) va thong tin diéu khién
lién quan dén nguoi dung.

S-frame: chi ding dé van chuyén cac thong tin diéu khién, luu luong cua 16p két ndi dix
liéu va kiém tra 1i.

U-frame: duogc ding du phong cho quan 1y hé thong. Thong tin do U-frame thuong
dugc dung cho vi¢e tu quan ly mang.
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from upper layer

A

HFlag Address | Control Information FCS | Flag

[ User data coming ]

I-frame

HFlag Address | Control | FCS | Flag

S-frame

HFlag Address | Control Information FCS | Flag

U-frame \\

Management information used
for managing the network. It
may or my not be present

Hinh 11.10

M3i frame trong HDLC c6 thé chira dén 6 trudng: truong bat dau flag, trudng dia chi,
truong diéu khién, truong thong tin, trudng kiém tra sequence cua frame (FCS: frame check
sequence) va truong cudi flag. Khi truyén nhiéu frame, flag cudi c6 thé 1a mot frame doi va
lam flag bat dau cho frame ké tiép.

Flag field

Truong flag cia HDLC la chudi 8 bit ¢6 mau 01111110 nhim nhan dang ca phén dau,
phan cudi cua frame va mau dong bo cho may thu. Hinh dudi day vé sip xép cua hai truong
flag trong mot I-frame

The flag is 8 bits of a fixed pattern. It is made
of 6 ones enclosed in 2 zeros. There is 1 flag
at the beginning and 1 in the end of the
frame. The ending flag of 1 frame can be
used as the beginning flag of the next frame
01111110

H Flag |Address | Control | Information | FCS | Flag I

Hinh 11.11

Truong flag 13 trudng gan nhat ma HDLC dén mot ky tu diéu khién d& bj may thu doc sai
nhét. a hu thé, truong flag c6 thé 1a nguyén nhan cho van dé transparency. Khi mot tram nhan
ra flag, xac dinh trudng nay duoc dinh dia chi dén minh, thi bat dau doc qua trinh truyén, va
cho flag ké tiép nham cho biét phan két thuc cia frame. Con c6 kha nang 1a chudi bit, du 1a
thong tin diéu khién hay dir liéu, déu co thé chira mau 01111110. 4 éu didu nay xuét hién
trong dit liéu thi may thu s& tim va gia sur 1a sip dat t6i phan cudi cua frame (véi két qua 1a
sai).

Pé bao dam 1a flag khong xuit hién mot cach khong bao trudc (inadvertently) trong
frame, HDLC da tru tinh mot qua trinh duoc goi 13 bit nhoi (bit stuffing). Mdi lan may phat
mudn gdi mot chudi bit c6 hon 5 bit 1 lién tiép, thi né s& chén (nhdi) thém mot bit thira 0 sau
556 1. Thi dy, chudi 011111111000 s& tré thanh 0111110111000. S6 0 thém vao bit 1 thir 6
cho biét 1a da co bit nhdi, va may thu khi nhan duoc se loai bo di
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Data send

| 0001111111001111101000 I

Frame send
A

| Flag | Address| Control | 000111110110011111001000 | FCS |FIagI

Stuffed and
unstuffed
bits
| Flag | Address| Control | 000111110110011111001000 | FCS |FIagI

Frame received

¥

| 0001111111001111101000 I

Data received
Hinh 11.12

Qua trinh nay c6 ba ngoai 1&: khi chudi bit thuc sy 1a flag, khi viéc truyén bi huy bo va
khi kénh truyén khong con dugc st dung. Luu do dudi day cic budc ma may thu ding dé
nhan dang va loai bit nhdi. Khi may thu doc céc bit thu dugc, thi bat dau dém s bit 1, Sau khi
dd tim ra 5 bit 1 tiép dén 13 bit 0, thi tiép tuc kiém tra 7 bit tiép. 4 éu bit thi bay 1a 0, may thu
xé4c nhan do6 1 bit nhoi , va reset lai bd dém. 4 éu bit thir 7 1a bit 1, thi may thu kiém tra bit thi
8. a éu bit thtr 8 tiép tuc 1a bit 1, thi may thu tiép tuc dém. Gia trj tong 1a 7 hay 14 bit 1 lién
tiép, cho chi thi loai bo. Khi tong nay 14 15, tirc 1a kénh trong.

Address field

Truong thtr hai cua frame HDLC chura dia chi cia tram thir cdp, c6 thé 13 originator hay
destination ctia frame (hay tram dong vai tro tram thtr cip trong truong hdp tram hdn hop.
4 éu tram thu cép tao ra mQt frame, thi frame nay chtra from address. Trudong dia chi co thé
dai mot byte hay nhiéu byte, tiy theo nhu cau clia mang. Mang cang 16n thi doi hoi truong dja
chi vi nhiéu byte hon

Start '

[
After 1 zero and 5
continuous ones

Unstuff zero I
It is part of the
da ta

Continue counting ones until
the next zero

Stop '

Hinh 11.13
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Hinh v& tiép theo day cho thdy quan hé ctia truong dia chi véi cac phan khac cua frame.

H Flag | Address | Control Information FCS | Flag

The address is one byte (8 bits) or a multiple of bytes

HEEEEERD

One-byte address

LI TP Jel TTTTTPIol TTTTTT I

Multibyte address

Hinh 11.14

4 éu truong dia chi chi gdm mot byte, thi bit cudi cing thuong 14 bit 1. 4 éu trudng nay
dai hon mot byte, tit ca cac byte déu co bit cudi co gia trj 0, trir byte cudi tan cing bang bit 1.
Céc byte trung gian dugc tan cling 14 bit 0, nham bao cho may thu biét 1a con nhiéu byte dia
chi khac dén.

Control field

Truong diéu khién 13 doan gdm mot hay nhiéu byte cua frame dugc dung dé quan ly.
DPau tién, khao sat truong hgp mot byte, roi s€ phat trien thanh truong hop 2 byte, dugc goi la
ché do mé rong.

Tuy theo dang frame ma trudng diéu khién c6 thé khac nhau.
= 4 éu bit dau tién cua truong diéu khién 13 0, thi d6 1a I-frame.
= 4 éu bit dau 1a 1 va bit ké 1a 0 thi d6 1a S-frame.
= 4 éu ca hai bit dau va ké déu 1a 1, thi d6 1a U-frame.

Truong diéu khién cua ca ba dang frame déu chira mot bit dwoc goi 13 poll/final (P/F)-bit
tha 5.

Mot 1- frame chtra 2 chu01 3 bit diéu khlen luu lugng va klem tra 101 dugc goi 12 4 (S)
vaa (R) nam glu:a bit (P/F) 4 (S) cho blet s6 frame mong mudn gm tra vé trong tru:(mg hop
trao d6i hai chiéu; con 4 (R) cho biét so frame ké tiép trong chudi. 4 éu frame cubi khong
duoc nhan chinh xéc, thi s6 4 (R) s& 1a s6 cac frame bi hong, cho thiy nhu cau can truyén lai.

Truong diéu khién trong S- frame ¢ chira trudong a (R) nhung khong chira truong 4 (S).
S-frame dugc ding dé goi vé 4 (R) khi may thu khong c6 dir liéu riéng dé goi di. Mat khac,
tin hiéu x4c nhan chtra trong truong diéu khién ctia mot I-frame (néi trén).

S-frame khong truyén dir liéu nén khong can trudng a (S) dé nhan dang ching. Hai bit
nam trude bit P/F trong S-frame duoc dung mang ma luu luong (code flow) va thong tin kiém
tra 161, s& duoc thao luan & phan sau
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H Flag | Address | Control Information FCS | Flag
Iframe | 0 | [ [ [ PIF PIF Poll/Final bit

N©S) N(R) N(S) Sequence number of frame sent
Sframe [ 1 ] 0 | | [ PIF] | | |
Code N(R) N(R) Sequence number of next frame expected
Uframe [ 1 [ 1 | | [ P/F] | | | Code  Code for supervisory or unnumbered frame
Code Code
Hinh 11.15

U-frame thi khong c6 cac truong 4 (S) va 4 (R), va khong dugc thiét ké dé trao d6i dir
li¢u cua nguoi dung hay tin hi¢u xac nhan. Thay vao do, U-frame c6 hai truong code, mot
gém hai bit, va mdt 1a ba bit, chen gifta bdi bit P/F. Cac ma nay dugc nhan ra dang ctua U-
frame cung cac chtrc nang (thi duy thiét 1ap cac ché do cua trao doi).

Hinh dudi ddy mo ta truong diéu khién trong ché d6 mo rong. Chu ¥ 1a trong ché d6 mo
rong, trudng didu khién ciia I-frame va S-frame c6 chidu dai hai byte cho phép dung 7 bit
dung cho truong hop phat va s6 chudi thu ( s6 nay c6 thé nam giita 0 va 127). Tuy nhién, U-
frame van la mot byte.

Hame [o | [ T [ [ T [ e’/ T T 1T T T 11
N(S)
S-frame | 1 | 0 | | | 0 | 0 | 0 | 0 |P/F| | | | | | | |
Code N(R)
Uframe [1 [1 | | [pF[ [ [ |
Code Code
Hinh 11.16

Truong P/F 1a mt bit don o hai myc dich. 4 6 chi c6 nghia khi thiét lap véi (bit=1) va
¢ thé cho biét 1a poll hay final. 4 6 13 poll khi frame duoc tram so cap o1 d1 (tch la khi
truong dia chi chtra dia chi may thu) va 1a final khi frame duogc thir cap goi vé so cap nhu
truong hop hinh bén dudi.

Primary Secondary
P N

U
i

Hinh 11.17

Information field

H Flag | Address Control Information FCS | Flag

It contains user data in an I-Frame.
It does not exist in a S-Frame
It contains management information in an U-Frame

Hinh 11.18
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Truong thong tin chtra dit 1iéu nguoi dung trong [-frame, va mang quan ly thong tin
trong U-frame. Chicu dai cuia fame thay d6i tuy thudc vao tung dang mang nhung gitr c6 dinh
trong cung mdt mang. S-frame khong c6 truong thong tin.

4 hu da thiy trong cac truong hop trén thi thudng c6 kha niang dat cac thong tin vé luu
luong, 16i va cac thong tin khac trong mot I-frame tirc 1a frame c6 chira dit lidu. Thi du, trong
phuong thirc trao ddi hai chiéu (half hay full duplex), tram 2 c6 thé xac nhan dir liéu nhan
duoc tir tram 1 trong truong diéu khién cua chinh frame dir liéu ctia minh thay vi goi cac
frame xac nhan riéng. Két hop dir liéu gai vao thong tin diéu khién theo cach nay duoc goi la
piggybacking (cong, cdi trén lung ngudi khac)

Piggybacking (cong) la phwong thirc két hop dir liéu truyén va xdc nhdn vao trong mot
frame don.

FCS Field

H Flag | Address | Control Information FCS | Flag

Frame check sequence is the error detection field. It
can be a two-byte or a four-byte CRC

Hinh 11.19

Frame Check Sequence (FCS) ndm trong trudng kiém tra 18i cia HDLC, trong d6 chta
tu 2 dén 4 byte CRC.

NOI THEM VE FRAME

Trong ba frame ctia HDLC thi I-frame 1 don gian nhét, do dugc thiét ké dé van chuyén
cac thong tin cia nguoi dung (user) va piggybacking xac nhan. Do d6, tAm bién dong cua I-
frame — cac khac biét lién quan dén dit lidu (ndi dung va CRC), nham dé nhan dang s frame
hay dé xac nhan cac frame nhan dugc.

Tréi lai, S-frame va U-frame thi chita cic truong con trong frame diéu khién. 4 hu da
thao luan ¢ phan truong diéu khién, thi cic trudng con nay chira mi nham thay d6i y nghia
ctia frame. Thi du, mi cia S-frame dung cho selective-reject (SREJ) khong thé duoc ding
thay cho ma cua S-frame dung cho receive ready (RR).

S-FRAME
H Flag| Address| Control FCS Flag
S-frame
Code N(R)
| Code Command

00 RR Receive ready

01 REJ Reject

10 RNR Receive not read

1 SREJ Selective reject

Hinh 11.20
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Frame giam sat dugc dung dé x4c nhén, diéu khién luu lugng, va kiém tra 18i khi viée
piggybacking vao I-frame la khong thé dugc hodc khong thich hop (khi tram khong c6 dir li¢u
dé gdi hay khi can goi céc tin hi¢u di€u khién, hay dap tng thay cho céc tin hi€u xac nhan).

S-frame khong c6 truong thong tin, ma nam trong cic ban tin dugc goi dén tram thu.
Céc ban tin nay tuy theo dang ctia S-frame va context cta tin truyén, dang ctia mdi S-frame
duoc xac dinh tir mot ma gdém hai bit thiét 1ap trong trudong diéu khién, ngay trudc bit P/F. Co
4 dang S-frame:

= Thu, sin sang thu (RR).
= Chua san sang thu (R4 R).
= Loai (REJ)
= Chon-loc (SREJ)
Receive Ready
S-frame chtra cac ma cho RR (00) c6 thé dugc dung trong 4 truong hop khac nhau:

» ACK: Tin hi¢u RR dugc tram thu dung goi tra vé& mot xac nhan khi nhan dugce I-
frame khi may thu khong co dit liéu riéng dé goi (khong cc') I-frame dé
plggybackmg tin hi¢u xac nhan). Trong truong hop nay, truong 4 (R) cia frame
diéu khién chira cac so ctia chudi cia frame ké can nhan. Trong trudng diéu
khién mot byte, truong 4 (R) c6 3 bit, cho phép xac nhan dén 8 frame. Trong ché
d6 mo rong, truong 4 (R) ¢6 7 bit cho phép xac nhan dén 128 frame

= Poll: Khi tram so cip truyén (hay truong hop tram hdn hop dong vai trd so cip),
v6i bit P/F duoc thiét 1ap ¢ chirc ning poll hay bit P, RR s& hoi tram thir cip c6
gi géi khong?

= Negative response to poll: Khi goi bang tram thir cip ding bit P/F duoc thiét 1ap
& final hay bit F, RR s& bao cho tram phat biét 13 tram thu khong c6 gi dé goi.
a éu tram thu cap co dir liéu can truyén, thi s& dap tng véi poll thong qua I-
frame, chir khong dung S-frame.

= Positive response to poll: Khi tram thir cap c6 kha ning thong tin truyén tir so
cap, thi n6 goi vé mdt frame RR trong do bit P/F duogc thiét 1ap ¢ 1 (bit F)

Receive not ready: Frame Ra R ¢6 thé dugc dung theo 3 cach:

= ACK: Tin hiéu Ra R tir may thu goéi vé mdy phat nham xac nhan vé tit ca cac
frame da nhan, nhung khong bao gom frame dugc chi trong truong a (R) nhung
yéu cau la khong goi thém frame nao nita cho dén khi ¢6 frame RR dugc gédi di.

= Select: Khi tram so cép mubn truyén dir liéu to mot tram thir cép dac thu, n6 canh
bao cho thir cip bang cach gdi frame Ra R véi bit P/F dugc thiét 1ap & bit P. Ma
R4 R bao cho may thir cAp dimg goi dir liéu riéng ctia minh nita, do frame da
dugc thiét 1ap & ché d6 select chtr khong phai 1a poll.

= Negative response to select. Khi tram thi cip dugc chon khong cé kha ning
nhan dir liu, thi n6 goi tra vé frame Ra R voi bit P/F dugc thict 1ap ¢ bit F.
Reject. Dang thtr 3 cua S-frame 1a reject (REJ). REJ 1a tin hi¢u khong xac nhan duoc
may thu géi tra vé trong hé thong sira 16i go-back-n ARQ, véi trudng hop may thu khong co
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dir liéu dé piggybacking d4p ung. Trong frame REJ, truong 4 (R) chira sb ciia frame bi hong
de cho biét 1a frame nay va tat ca cac frame ti€p sau déu phai duoc truyén lai.

Selective-Reject: Frame selective-reject (SREJ) 1a tin hiéu khong xac nhan trong hé
thong selective-reject ARQ. 4 6 dugc may thu goi vé may phat cho biét mdt frame nhén dugc
da bi héng (s6 nam trong truong a (R)) va yéu cau goi lai frame nay.

Primary Secondary  Primary Secondary

b. Positive response to poll
Primary Secondary Primary Secondary

c. Negative response to poll

&

;
&
ez

i
-

d. Select

Primary Secondary Primary Secondary

:
e

i
:
@
,

e. Positive response to select f. Negative response to select

Hinh 11.21

U-FRAME

Céc frame khong danh s duoc dung dé trao doi cac thong tin vé quan 1y va diéu khién
giita cac thiét bi dang két ndi. Khac véi S-frame, U-frame c6 chira trudng thong tin, nhung 1a
cac thong tin quan 1y hé thong chir khong phai 1a dit liéu cua user. Tuong ty nhu S-frame,
nhiéu thong tin do U-frame mang duoc chira trong ma dit & truong diéu khién. Ma cua U-
frame duoc chia thanh hai phén: mot prefix g@)m hai bit dat trude bit P/F va mot suffix 3 bit
sau bit P/F. Hai phan doan nay (5 bit) cting dugc dung dé tao ra 32 dang U-frame. Mot s to
hop dugc minh hoa trong hinh dudi day

Control

| | P/F
Code Code

Uframe | 1 | 1 |

Hinh 11.22
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Code Command Response
00 001 SNRM
11 011 SNRME
11 000 SARM DM
11 010 SARME
11 100 SABM
11 110 SABME
00 000 Ul ul
00 110 UA
00 010 DISC RD
10 000 SIM RIM
00 100 upP
11 001 RSET
10 101 XID XID

Cac Iénh trong U-frame dugc ghi trong bang ¢ thé chia thanh 5 pham trui chirc ning
co ban: thiet 1ap che dg, trao doi khong danh so, ngirng két noi, khdi tao, va cac chic nang
khéac(hdn hop):

- Mode setting

Céc 1énh thiét 1ap ché d6 duoc tram so cép , hay do tram hdi hop dong vai tro so cap goi
di nham diéu khién qu4 trinh trao doi, nham thiét 1ap kiém soat két ndi. Frame thiét 1ap ché
dd ciia U-frame thong bzo cho tram thu biét vé format ciia qua trinh sip truyén. Thi du,
mot tram hdn hop mudn thiét 1ap mot quan hé so cép -thr cap tam thoi v6i mot tram khéc, thi
n6 gdi di mot U-frame chira ma 00 001 (nham thiét 1ap dap ung thong thuong). Tram c6 dia
chi nhan hiéu dugc 1a minh dwgc chon dé nhan tin (tir so cdp) nén ty chinh dinh cho thich

hop.
- Unnumbered-Exchange

Cic mi vé trao doi khong danh s6 dwge dung dé truyén hay ciing c6 phin dic thu
vé thong tin két ndi dir li¢u giira hai thiét bi. M poll khong danh s6 (UP: unnumbered poll)
00 100 dugc tram so cip (hay tram hdn hop dong vai trd so cip) truyén di trén mang nham
thiét 1ap trang thai cta tram c6 dia chi trong qué trinh trao d6i khong danh sé nay. Mi thong
tin khong danh s6 (UI: unnumbered information) 00 000 dugc dung dé truyén di phan dic thu
ctia thong tin nhu time/date ding cho dong bo. Frame UI ¢ thé dugc truyén di nhu cac 1énh
(list cac tham sb cho qué trinh truyén) hay dap ing (md ta vé kha nang cua tram cé dia chi dé
nhan tin). M cta x4c nhan khong danh sé (UA: unnumbered acknowledgment) 00 110 duogc
may thu goéi tra vé nham tra 161 cho mot unnumbered poll, xadc nhén cho mdt unnumbered
request frame (thi du RD: request disconnect) hay 1a dé chap nhan 1énh thiét 1ap ché do (xem
lai bang).

Disconnection

Co6 ba mi ngirng két ndi, mot 1 1énh tir tram doéng vai tro so' cip hay tram hén
hgp, con lai 1a hai dap &ng tir tram thu. Lénh dau tién, disconnect (DISC, 00 010) duogc
tram thtr nhat goi dén tram thir hai dé thong bao ngimg két ndi. Lénh thir hai: do may thtr hai
261 yéu cau ngimg két ndi request disconnect (RD, 00 010) vé may thir nhat sau khi nhan
duoc DISC. Lénh tht ba ché do ngung két nbi (DM: disconnect mode 11 000) dugc may co
dia chi nhan goi dén mdy phat nhu mot negative response cho 1énh thiét 1ap ché do (xem
bang).
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Initialization Mode

M3 10 000, duoc dung lam 1énh (do tram thr nhat goi dén tram tha hai) nham thiét 1ap
ché d6 khoi tao (SIM: set initialization mode) nham chuin bi cho tram thu chuin bi khéi tao
cac chuic nang diéu khién két ndi dir licu. Lénh SIM va tiép theo 1a truong UI chira cac
chuong trinh hay cac tham sé duoc thiét 1ap. Cung ma nay 10 000, duoc ding 1am dap tng
(do may thir hai goi vé may tht nhét) , cho biét ché d6 yéu cau khoi tao (RIM: request
initialization mode) va ciing c6 1énh SIM do tram tht nhat goi dén. Lénh nay dugc ding dé
dap Gng 1énh thiét 1ap ché do khi tram thir hai khong thé hoat dong duoc theo 1énh without
first receiving a SIM (xem bang).

Miscellaneous

Trong ba 1énh trén thi hai 1énh dau: reset (RSET, 11 001) va trao d6i ID (XID, 11 101)
1a 1énh dugc gdi tir may phat dén may thu theo dia chi. Lénh thir ba, frame reject (FRMR, 10
001) 1a dap tng tir tram nhan goi vé tram phat:

RSET: cho tram tht hai biét 1a tram th® nhat da reset send sequence numbering va
thong bdo cho tram thur hai dé 1am cac budc tuong tu. Lénh nay thuong dugc géi di khi nhan
duoc FRMR.

XID: yéu cdu trao d6i dit liéu nhan dang tir may thir hai (Pja chi ctia ban 13 gi?)

FRMR: bao cho hé théng thtr nhat 1a U-frame do tram thir hai nhan duoc co syntax bi
sai (diéu nay khong gidng nhu frame HDLC). Thi du, tin hiéu nay dugc goi vé khi mot frame
dugc nhan dang 1a S-frame nhung lai ¢6 chtra truong thong tin.

CAC THI DU: Sau dédy 1a mét sb thi du vé phuong phap thong tin ding HDLC.
Thi du 1: Poll/Response

Trong hinh bén dudi thi tiét bi so cp (mainframe) trong hé nhiéu diém goi poll dén
thiét bi thtr cap (A) bang S-frame chira ma cua poll. Pau tién 13 trudng flag, tiép dén 1a dia chi
cta thir cap can duogc poll, trudng hop nay 1a A. Truong thir ba, diéu khién chira ma nhan
dang frame la S-frame, theo sau l1a cic ma RR (receive ready), trang thai may phat, bit P/F
duoc thiét 1ap & poll, va truong a (R) = 0 . Sau khi truong diéu khién 13 FCS error detection
code va truong ending flag.

Tram A c¢6 dit liéu can gd1, nén tra 101 bﬁng mot I-frame danh s6 0 va 1. Frame tha hai
c6 bit P/F thiét lap vé final cho biét chAm dat dit liéu. Tram so cép xac nhén vé ca hai frame
cing mot lac dung S-frame chira s6 2 trong trudng a (R) cho tram A biét 1a frame 0 va 1 da
dqqc nhan va néu A con gdi thém frame nao, thi tram so cip mong nhan duogc fram sé 2 ké
tiép
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Thi du 2: Select/Response

Station A Station B Station C
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Hinh 11.24

Thi du nay ciing dung cdu hinh nhiéu diém cho thay cach so cip chon lia tram thir cp,
tram B dé€ nhan tin hi¢u truyén.

Pau tién, so cap gdi S-frame dén tram dia chi B ¢6 chita md select. Frame select nay
tuong tu nhu frame poll, nhung trang thai RR trong trudng diéu khién di dugc thay bang
RA R, cho thtr cép biét dé san sang nhung chua goi. Tram B tra 10i dung mot S-frame khac,
dinh dia chi tir B, chra ma RR cung véi bit final, cho biét 1a may da san sang nhan va day la
frame cudi.

So cép goi I-frame c6 chira dir lidu. Frame nay dugc goi cho dia chi B, trudng a (S)
nhan dang 13 frame sb 0, bit P chua duoc htiét 14p cho thiy frame khong phai 1a poll, va
truong 4 (R) cho thiy 1a néu I-frame bi tra vé, thi cling mong duoc danh sb 14 0. Tram B tra
10i ding frame RR véi hai muyc tiéu: bit final dugc thiét 1ap cho so cap biét 1a B khong co gi
dé goi va a (R)=1 cho thdy 1a B mong nhan dugc frame 1.
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Thi du 3: Peer Devices
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Thi du nhdm minh hoa qua trinh truyén din trao d6i trong ché d6 can bang khong dong
bd (ABM) ding phuong phép xic nhan piggybacking. Hai tram la dong quyén va két nbi
diém-diém.

Tram A goi U-frame chira mi ctia SABM dé thiét 1ap két ndi & ché d6 can bang khong
ddng bo. Bit P duoc thiét lép cho biét tram A mudn diéu khién két ndi va dugc phat dau tién.
Tram B dong ¥ yéu cau bang cach gdi vé U-frame chira ma UA, thiét lap bit F. Chap nhan
truyén 0 ché do can bang khong ddi xtng, ca hai tram déu dang ¢ ché do tram hdn hop, thay
vi so cAp-thtr cdp, nén bit P/F khong con gia tri va dugc bd qua trong frame ké tiép.

Tram A bét dau trao ddi thong tin voi I-frame dénh s6 0 tiép theo 1a I-frame danh s6 1.
Tram B goi x4ac nhan piggybacking cua ca hai frame nay vao trong I-frame cﬁa minh. [-frame
dau tién cta B cling duoc danh s6 0 (trLrorng a(S)) va chu:a 2 trong trudng a (R), xac nhan di
nhan frame s6 1 va sé 0 cua A va cho biét mong mudn nhan duoc frame 2. Tram B goi tiép
fram thr hai va ba (danh s6 1 va 2) truéc khi chap nhan thém cac frame dén tir A. Céc thong
tin 4 (R), nhu thé thi chua thay d6i. Cac fram 1 va 2 ctia B cho biét 1 tram B con mong nhan
duoc frame 2 tir A.

Tram A d3 goi hét dit liéu. a hu thé, khong co thé piggybacking xac nhaan vao trong I-
frame nén phai gdi S-frame thay vao. Ma RR cho thay 1a A van con san sang nhan. So 3 trong
truong a (R) cho B biét 1a cac frame 0, 1, va 2 da dugc chap nhan va hién dang cho so 3.

Thi du 4: Peer Communication with Error

Trong thi du viia qua, hdy gia sir 1a frame 1 gdi tir B dén A 1a ¢6 18i. Tram A, cin bao
cho B dé goi lai frame 1 va 2 (h¢ thong dung giao thirc go-back-n). Tram A gd&i mdt frame
reject supervisory nham thong bao 16i & frame 1.
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Hinh 11.26

11.2 THU TUC TRUY CAP KET NOI MANG

4 hiéu giao thirc dua trén pham tru link access procedure (LAP) di duoc phat trién.
Cac giao thirc dic thu nay 1a cac tip con cua HDLC trong cac tmg dung cu thé, trong do
LAPB, LAPD va LAPM la thong dung nhat.

LAPB

Link access Procedure, Balanced (LAPB), don gian la tdp con cia HDLC va chi duoc
dung dé két noi mot tram voi mang. Chudn nay chi cung cap nhitng chirc nidng co ban can
thiét dé thong tin gitta DTE va DCE (ttrc 1a khong c6 cac ky tu poll va select)

LAPB chi duoc dung trong cac cau hinh dbi xtng giira hai thiét bi. Thong tin thuong &
ché d6 khong d6i xtng can bang. LAPB hién duoc dung trong ISD4 , kénh B

LAPD

Link access procedure for D channel (LAPD) 1a mot tap con don gian cua HDLC
dung trong ISDa va dung véi ché do khong dong bd can bang (ABM)

LAPM

Link access procedure for modems (LAPM) 12 tap con don gian cua HDLC dung cho
modem. Pugc thiét ké cho chuyén doi khong dong bo-dong bo, phat hién 16i, va chuyén lai.
Puoc phat trién cho cac ing dung cua HDLC trén modem
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