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TO CHUC CUA TUYEN DU LIEU

NGUYEN LY CUA CAC THU TUC PIEU
KHIEN TUYEN

CAC THU -

"UC HUONG-KY TU

CAC THU -
CAC DICH

"UC HUONG BIT PONG BO
VU CUA DATA LINKS LAYER


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt
http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

4.1.CAC CHUC NANG CUA
DATA LINKS

Lép vat Iy cung cap cac kénh logic cho cac 16p trén,
bao dam tinh twong thich cho cac thu tuc diéu khién hé
thong teleprocessing trén duong truyén vat 1y.

Lép Data link nam ngay trén 16p vat 1y, st dung tat ca
cac dich vu duoc 16p vat 1y cung cap dé thi hanh cac
dich vu :

+ Piéu khién tuyén logic
+ Chuyén doi dir liéu song song thanh noi tiép

+ Bao v€é hé théng chéng lai cac 16i truyén dan
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Giao thure diéu khién data link
gOm 5 pha

Pha thiét 1ap mach (thudc physical layer)
Pha thiét 14p tuyén
Pha truyén thong tin

Pha dong tuyén

Pha gia1 phong mach (thudc physical layer)
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4.2.TO CHUC CUA TUYEN
DU LIEU
G161 thi¢u
Topology va tuyén vat 1y
Cac mode van hanh
Diéu khién mot tuyén Point-to-Point
Piéu khién mot tuyén Multipoint
Phan tich cac tuyén Multipoint
Tinh toan thoi gian truyén trén mot tuyén Multipoint
Thi du phan tich cac tuyén Multipoint duong dai

Tinh nang cua tuyén Multipoint cuc bd
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4.2.1.G161 thigu

* Data link quan ly viéc trao doi thong tin glufa
cac tram dugc ket ndi vdi cung mot kénh cua
mot topology c6 dinh

o Thu tuc diéu khién tuyer; an dinh céc mode
van hanh va quan ly tuy€n, cung v1 mot s6
nguyén tac ma hoa thong tin, bao dam trinh tu
trao do1 cac ban tin gitra cac tram

» Trong phan nay sé tap trung cho van hanh va
quan ly cac mode cua data link trong mang
teleprocessing
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4.2.2.Topology va tuyén vat 1y

ey [
« Ban song cong , _

n Hinh 4.1 Tuyén point-to-point
e Song cong

e

Hinh 4.2 Tuyén Multipoint
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Ring topology

« Khi toc do tuyén du
cao, co thé chia xé cho
nhiéu tram st dung
Multipoint topology

 Ring topology cho
phép trao doi dit liéu
giita cac tram ké nhau
rat thuan tién

Stauvon

Station

Station

Station

Figure 4.3 Ring
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4.2.3.Cac mode van hanh

Data link to chirc
trao doi trén
mach dir liéu theo
mode van hanh
logic

Khong can nhén
dang mode vat ly
C6 thé hd trg cho
cac duong truyén
mot huwong, hai
hwéng khong
dong thoi hoac
hai hwong dong
thoi.

CuuDuongThanCong.com

Commands

Primary Secondary
Responses

Figure 4.4 Data link \n command mode

Primary *4 Secondary
slave - : master
Text

Figure 4.5 Temporary states during text transfer
Primary khoi xudng cudc truyén
Secondary chap nhan cudc truyén
Master may chu van hanh & giam sat

Slaver may tram chiu giam sat

https://fb.com/tailieudientucntt
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4.2.4 Biéu khién mot tuyén
Point-to-Point

Source nguén tin

Sink nhan tin phai phtc
dap moi1 khi nhan dugc
mot ban tin tr nguodn

Source

Information

s

Sink

Acknowledgement

Figure 4.6 Information source and sink

* C6 nhiéu mode van hanh khéac nhau cho duong
truyén point-to-point:

— Polling
— Select

CuuDuongThanCong.com
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Thu tuc lua chon

Nguon tin kho1 xudng cudc truyén trong thu tuc di€u
khién selection

Seiecuon Text
Primary +1 Secondary
source |- sink

Acknowledgement

Primarv Secondary
Ready to receive” (command
..;4’

Yes No (response:

Text

-
Correct or not (acknowledgement)
-

Figure 4.7 Control of & point-te-point link by selection
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Thu tuc tuyén ctr

Nhan tin khoi xudng cudc truyén trong thu tuc diéu
khién polling

) Poliing/acknowledgement .
Primary : —»=1 Secondary
sink — source

L Ext
Primary Secondary

Ready for sending? (command)

g

YesiNo (response)

Text
T

Correct or not (acknowiledgement)
+

£

Figure 4.8 Conira! of &2 poini-io-point link by potliing
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Tuyén khong can bang khong doi xing

°
A . : ‘ Selection/Text
TO hO’p hal P.nmar) . — Secgndar)
d . source J Polling/acknowledgement sink
uon ' .
g Priman Acknowledgement

Secondary

tI'U.Yén don 5{ sink f Tt source
hudng

Figure 4.8 Unbalanced poini-to-point link

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt
http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Tuyén khong can bang doi xtng

Dl‘mg thu Primary Selection/Text | Secondary
source Acknowledgement sink
tuc lua chon |
- Secondarv Acknowledgement Primary
cho hai i )
] sink Selection/Text source
hudng

Figure 4.10 Unbalanced symmetrical point-to-point link
ngugc nhau g ! P '
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Tuyén can bang

Primary — Secondary
Source Sink Source Sink
' ‘ ' T
Secondary - Primary

Figure 4.11 Balanced point-to-point link

Thuén loi cho moi thao tac diéu khién & g1am sat

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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4.2.5.Piéu khién mot tuyén Multipoint

Thu tyc diém

danh roll-call- ; ; "
polling cho phép - - .
may chu quan 1y - — 1
dugc trang thai o ok B 3
cua tung may Figure 4.12 Conventiona! multipoini fine
tram

Y

» S6 lugng cac ban tin diéu khién qua lén
» Hiéu qua khai thac duong truyén thap
* Chi phu hgp vd1 cac itng dung nho
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Thu tuc tuyén cu truc
Thu tuc hub-

polling cho phep B s : ;
cac may tram chu B

dong hon va co thé
tham gia vao qua
trinh van hanh & Figure 4.13 ‘ultipoint line wiin hub-polling orocedure
g1am sat mang

e (Cac may tram s¢ phtrc tap hon

Gia thanh hé thong cao hon nhiéu

Hi¢u qua khai thac mang cao

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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4.2.6.Phan tich cac tuyén Multipoint

Thot gian quét va thot nry f
gian di tang nhanh theo E ;
luu luong. |

|
|
|
|
1
1
|
|
|
|

ON | T T T T T
0.1 0.2 03 04 05 06 07 08 09 1
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Co s& phan tich

e Phan tich mot tuyén multipoint vé viéc truyén cac khung
tir tram so cap dén mot tram tht cip nao d6 bang thu tuc
roll-call-polling chang han, thi khong kho gi. Trong thuc
té, dé nhan duoc mot khung tir mot tram dau cubi thi cép,
tram so cap phai diéu khién lai tuyén dé cho phép truyén
ngay cac khung dang doi dén cac tram thir cap nao do.
Thém nita cac may thu & cac tram thir cap duogc két ndi
v6i dau ra cta tram so cap, chi co thé nhan cac khung tur
tram so cap nay. Trong truong hop truyén dong bo, cac
may thu c6 thé duy tri dong bo dé tranh duogc cac khoang
thoi gian tré do thiét 1ap dong bo.
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e Su rang budc thoi glan khong chi nham vao viéc truyén cac
khung tir tram so cap dén tram th cap duoc tap trung. Dbi
vO1 hudng nguoc lai, khi du:ong truyen vat 1y duoc tap
trung, b0 thu ¢ tram so céap co thé nhan cac khung tur tram
thir cap, vi vay no phai tu dong bo lai cho moé1 khung maoi
va phai mat di mot khoang thoi gian chét tur 10ms dén
500ms trudc khi nhén khung. Vi tién ich ctua tuyén, tinh
nang cua tuyen bi han ché do thu tuc polhng do1 hoi moi
tram so cap phal cho tir khi két thiic mot cudce truyén cho
dén khi tat ca cac may tram khac trong hang do1 phic dap
cho tram so cap, vi vay thoi gian truyén bi chia tach boi
thot gian quét Tg gitra hai consecutive scan cua cung mot
tram.
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« Pé phan tich hoat dong ciia mot tuyén multipoint voi
polling, nguoi ta dua ra khai ni¢ém thoi gian bude Ty, la
khoang thoi gian quét toi thiéu ctia tuyén. Thoi gian budc
bao gom thoi gian truyén lan va thoi gian danh cho cac
nhiém vu hd tro bat budc nhur déng bd modem va truyén
cac 1énh polling. Thoi gian budc bang thoi gian quét khi
khong co tram thtr cap nao phat di text. Trong mdt mang
duoc thiét ké tot, thoi gian dé thuc hién cac nhiém vu hd
tro rat bé so voi thoi gian truyén text va nhu vay thoi gian
budc trung binh T\, phai bé hon nhiéu so véi thoi gian quét
T trung binh. Tuy nhién nguoi ta da chirmg minh vai trd
quan trong cua T,y trong hé thong do T ty 18 v&i T, .
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. Pé xac dinh quan hé glu:a TS va TW, ta gia thiét rang tuyén
da diém co N tram thir cap va moi1 tram phat di trung binh
A khung trong mot giay. Pong thoi gia thiét rang kénh co
dung luong truyen trung binh p khung trong mot giay va
s0 trung binh cua cac khung dang doi dé dugc truyen O
mot tram vao lac de ngh1 phat dua dén 1a m. Thot gian
quét bang tong thoi gian budc va thot gian truyén m
khung ¢ méi tram trong N tram, bang Nm/p. Do d6 T =
T+ (Nm)/ M. Do moi tram phat ra trung binh A khung
trong mot gidy, nén so trung binh cac khung doi duoc cho
trong trang thai xac 1ap 1a m = AT .

 Nhu vay quan hé s& 1a Tg = Ty, + (NAT )/u Ty /(1- Np)
trong do p = A/u la cuong do 1u'u lugng 6 moi tram va Np
1a cuwong do luu lwgng tong trén tuyén multipoint.
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e (o thé thay ngay rang thoi gian quét T ty 1€ voi T, va
giam thanh T\, khi luu lugng sir dung bang khong, nghia
la p = 0. Mat khac kénh chi c6 thé ho trg W khung trong
mot glay, lvu luong tong NA sinh ra boi cac tram phai bé
hon p vaNp < 1. Khi Np tién dén 1, luu luong trén kénh
gan dén cuc dai va hé thong s€ qua tal do tho1 gian quet
16n. Trong thyc té thoi gian quét tang rat nhanh khi luu
lwong Np tang qua 0,6.

e Co thé noi rang thoi gian bude o vai tro ti€u chuan trong
tinh nang cta tuyén multipoint. Poi vO1 mot topology da
cho tho1 gian budce phu thuoc vao diéu khién tuyén. Sau
day s& so sanh thoi gian bude d6i voi hai tha tuc hub
polling va roll-call polling.
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» Vi thu tuc hub polling, vige quét duge bat dau khi tram so
cap gu:1 mot 1énh poll ¢6 dia chi den tram tha cap & cudi
tuyen tuong irng vo1 th0’1 gian truyén T;. Khi két thiic viéc
truyén text, tram thtr cap sé giri mot khung dé chuyén dicu
khién cho tram thir cap tiép theo. Qua trinh dugc tiép tuc
cho dén khi tram thtr cap cudi cung tra khung diéu khién
vé tram so cap. Thoi gian budc twong tng truong hop cac
tram thtr cap gul text bang tong thol gian truyén lan vong
quanh T, cua tin hi€u trén du:ong truyen va thol gian NT,,
trong do T, 1a thol gian yéu cau dé truyén khung tral qua

diéu khlen, dong bo hoa cua modem ca xu ly opur tram thir
cap. Do d6 Ty, =T, + NT + T,
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V61 thu tuc roll-call-polling
Ty, = T, (N+1)/2+ NT + T,
So sanh voi trudng hop sir dung hub polling trudc
rd rang thoi gian budce 16n hon do roll-call-polling

st dung cac khung diéu khién nhiéu hon va thoi
glan tré truyén lan ciing 16n hon

Piéu nay giai thich tai sao hub polling duoc chon
str dung cho hé thong g1u’ cho hang khong Vo1
multipoint, trong do6 ve mat dia ly cac tram phan
tan trén hang ngan Km va luu lugng thap.
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Thu tuc roll-call-polling trén tuyén multipoint

[ } o = [ ‘l
T B s T T
| ‘ | \ |
Y v | Y \ Yy |
S4 S3 P S| 82
Figure 4.15 Multipointline with roll-call poliing procedure. Primary station located al the centre

of the line

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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4.2.7.Tinh toan thoi gian truyén
trén mot tuyén Multipoint
« Xem trang 208
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4.2.8.Thi du phan tich céc tuyén
Multipoint duong dai

Neiwork transter

time
T é Number of frames
{seconds? 4‘- per ‘frame time’
! i
L,
7 i3 21 20 secondary stations
1 100 km between stations
\ 2400 bit/s
6 —T_ '8 100 byte trames
l
I
5 -{L. 15
4+ 12
|
s _L 9 ROU call polling
7 (primary station
| at one extremity) .
5 = 6 | Roil call poiling

{primary station
at the centre)

Hub poiling Channel unbization
e

T i T T i T T T g

0.1 0.2 0.3 0.4 05 06 0.7 08 09 ~No

Figure 4.16 Comparison of the transfer times on a multipoint tine with roil-cail and hub-polling
procedures. 2400 bit/s channel. 100 byte frames
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Mean aumber of
bytes waiting at
2ach staton

moA
60
1
?
!
30 ‘j 20 secondary stations
! 100 km between stations
; 2400 bit's
100 byte frames
40 = %
- | Roll call polling
0~ (primary station
| at one extremity)
|
20
| Roll cail poiling
poiling
i (primary station
! at the centre)
10 —~‘
5 Hub polling .Cha‘nnel
L - o utilization rate
T T i T T T T T I

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 Np

Figure 4.17 Mean length of the queue at sach station of a multipoint lire. Roll-call and hub-
polling procedures. 2400 bit/s channel
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Nemwork

tran<fer
time
e d b Number of frame
Giscomdid 1 per Cframe e
!
1'” 210 20 cecondary stanont
i 100 km between stanon.
_'L 2400 by
6 i (4 10 byte (rames
s ‘J’ 150
i Rolt call '\n””)r
3 _4 120 (paamvsry dahon -
; aone exrenmtyy
]
1
% _4_ [
|

Rl cal! plhng
termary A1ation
ot the ceontre)

. == A

b Hub patling i

L______NT,.'......._,‘ ST Gt S unlizatien rate

( 0 ‘ r ol 0 ¢ - o % W ."

Figure 4.18 Comparisor of the 1z “1s + imes on a mullincmnt line with : 2 ca'l and hub pétlhing
crocedures 2400bitie channe! 16 L.+ “amee N
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Network transfer

time
T,
(secondsy
5 A 10 secondary stations
100 km hetween statinns
9600 bit/s
4 = 100 byte frames
3 A Roll eall plling Roll call polling

{primary station
at the centrey

2 - | - !

(primary station at nne extremity)

I I
|
Hub rolling Channel
utilization rate
T T Y T T T T e e e

0.1 0.2 0.} 0.4 0.5 0.6 0.7 n.8 ng 4 Np

Figure 4.19 Comparisnn of tha transier himes on a multipoint line with rall-call and hub-polling
procedures. 9600 bit/s channal 101 byta frames
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4.2.9.Tinh ning cua tuyén
Multipoint cuc bo

Network transfer

time
T, i Number of frames
(pusi | per ‘frame ume’
R
120C | i 20 secondary stations
110 20 m between stations
' 10 Mbit/s
1000 _f 100 bvte frames
06 = )
800 T+ Roll cali polling
700 - (primary station
60¢ - B DI ey Roll call polling
500 = (primary station
il at centre)
400 —+
0 -
200 -
A = Hub pollin
ALY " ECH Channel
L r - . - . . : . utilizauon rate
0.3 0.2 0.3 0.4 0.5 0.6 0.7 0.8 No

Figure 4.20 Transter times or: & lccal multipoint ine. 10 Mbit/s channel. 100 bvte frames
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43.NGUYEN LY CUA CAC THU TUC
DIEU KHIEN TUYEN

e (101 thi¢u

* Stra 161

e Thu tuc gu1 va cho

« Khoa ctiing

« Hicu qua khai thac kénh véi thu tuc giri va cho

« Hiéu qua khai thac kénh dung cac thu tuc nang cao
e Giao thirc ctra sd truot

e Piéu khién luong

« Phyc hoi
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4.3.1.G101 thicu
e Data link bao gom
+ kénh vt Iy cho phép truyén ludng bit
+ Cac tram két ndi vdi kénh dé trao doi thong tin
« Hai nhom cac thu tuc diéu khién data link
+ Character-oriented procedures

Str dung cac ky tu diéu khién, bao dam tinh trong
suot vé dir liéu bang cac ky hiéu bat dau va két thic khoi
dit liéu, dién hinh 1a Binary Synchronous
Communication (BSC)

+ Bit-oriented procedures

Str dung cac cau trac khung dé dleu khién tuyén va
bao dam tinh trong sudt vé dit liéu. Pién hinh 1a
Synchronous Data Link Control (SDLC) cua EIA va
High Level Data Link Control (HDLC) cua CCITT

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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4.3.2.Stra 101

S(a:on S(dg(m
« Sira 16i bang —— [T
cach truyen lai . T
va bén gui quyét \\l/\,._—u
dinh dya vao so <m\-
sanh ban tin I Dt
ECHO véi ban o o

tin da gui | - _
Pay la phuong phap don gian nhat, tuy nhién c6 thé thay
rang tho1 gian truyén trén mang it nhat bang 3 lan thot gian
truyén 1 ban tin, vi may thu chi bi€t dugc minh nhan dang
khi nhan dugc khung ti€p theo
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4.3.3.Thu tuc gui va cho

e Su dung ma phat hién
[0I CRC va bén thu
phai phuc dap ACK
khi khong phat hién
duoc 16i va NAK khi
co 10i.

e Néu khong nhan dugc
phuc dap sau khoang
thoi gian Ty thi ban
tin cling dugc truyén
lai

CuuDuongThanCong.com

Stanon Station
A B
m. (CRC) -z
\\ | T«: T
g R L. SN
i — - - ' T
w%\— ’ 2—
NAK S
— — _‘ eri
— = my(CRC)
Timer |
= —————
{
i = m, (CRC)
ACK e —— e ;.
— — - ‘ e
W
pr——— rn}

Figure 4.22 Poini-ic-point iransmissior. Senc anc wart procecure
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Phuong phap active control

Station Stati

» Két hop danh e— |

e
— —

—
— —

sO chan/l¢ cho —=sTRioo,
khung gtrico . L—----7 e

T-‘“‘ m,. 1, (CRC)
Timer; ——————— .

the tang toc do N

XU 1}’7 cua thu 1 ~\n<cm\.
ACK

tucduongva 0 __—---=-"777

my, 0. (CRC)
‘ \\
cho | -

————————— 71,

Figure 4.23 Poini-t5-point

i transmission. Send and wait procedure with frames > altarnate
~ ‘1\[
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Phuong phap passive control

{ Lém Cham thé’i Sta{!inn Statior.
gian truyén vi T, | |

. , mi L ICRC)
phai dugc chon 16n .

—
g, —
o

hon T + T,.

Hinh 4.24 Truyén dan point-to-point vol thu tuc' dung va cho,
c6 danh so chan/1é va khong phuc dap am tinh NAK
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4.3.4.Khoa cung

* Vigc truyén tin gitra

2 tram trong 1 h¢
phan tan co thé xay
ra tinh huong tirc
thoi goi la deadlock

e Chang han T, duoc

chonbé hon T, + T,

lam cho bén A phat
lai ban tin khi chua
kip nhan ACK, va
va cham xay ra lam
cac khung phat lai
lién tuc b1 hong
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Figure 4.25 Deadlock 2n a2 half di
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Han ché deadlock

e Trong thuc té cac thi tuc diéu khién duong truyén
phai dugc thiét ké bao dam tinh vitng chac
(robust), tranh duoc cac 16i truyén hodc cac khung
double 1én cac 16p cao hon va giam toi da su ¢b
deadlock do 16 van hanh

* Deadlock cling dugc loai trir nho cac bo dinh thol
nham khéi dong lai tuyén khi hé thong bi roi vao
trang thai bi dong hoac khi s6 cac khung truyén
la1 vugt qua dinh mirc
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4.3.5.Hi1€u qua khai thac kénh vo1 thu tuc gui va cho

+ Rat thap, ching . Sttior
han v¢i kénh song !
cong viéc truyén
text dat dwgce 2
dung lwong la
nhiéu nhat

« Thoi gian tré
truyén lan 1 vong
Ty=(L+)/p+Tp  Figure 426 Respnse e with  send and wai procea

Luu lwgng kénh dugc tinh theo p =1/[1+(l,/1))+(uTp/l)]
, chiéu dai khung phic dap — p dung lwgng kénh
|, chiéu dai khung text — Tp thoi gian truyén lan
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Ty 1& khai thac tuyén vé tinh véi thu tuc gtri va cho

« Ty 1¢ khai thac tuyén
s& cang thap néu dung ”
lwong kénh cang cao
va thoi gian truyén lan °
cang dali

text frames

T T T T
600 1200 2400 4800 Number of bits

Figure 4.27 Utilization rate of a satellite link operated with a send and wait procedure -
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4.3.6.Hi€u qua khai thac kénh dung cac thu tuc nang cao

op e b M BN . [ |
+J

-

=1

oo

Figure 4.28 Frocecure with anticipation of acknowledgements operated on a half dupiex data
cireuit

e Thu tuc Anticipation of acknowledgement van hanh
trén mach dir liéu ban song cong
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Thu tuc Anticipation of acknowledgement and grouped
acknowledgement van hanh trén mach dit 1i¢u ban song cong

Figure 4.29 Procedure with anticipation of acknowledgements and grouped acknowledge-
ments. Half duplex circuit
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Thu tuc Anticipation of acknowledgements and
piggypacking of acknowledgement

llllll
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Van hanh trao doi 2-way dong thoi va thu tuc
Anticipation and piggypacking of acknowledgement

station siation

Figure 4.31 Ooperation with two-way simuitanecus iranster and an anticioation and 0iggy-
cacking of acknowledgements procedure
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4.3.7.Giao thirc cira so truot

Acknowledged ' Frames in ' Frames whose : Frames whose despaich
, | frames : p':noceslsedo,' : dcsl;;alcheg : is prohibited
9 2 A ac W e- authornz
* (Gia su so khung | L ey} ‘
mang tin dugc truyén |
la vo han, can danh Lo iz LD

| 2| 4
s0 nhan dang khung | '
du dé phan biét | ‘
khung phuc dap L ong-— —-con .

»  Thyc t€ khong thé e o
cung cap truong N(S " w
va N(R) vol kich St of g o 2 i
thudc vo han nén co
thé gi'fii quyét van dé Al gl 2
nay bang cach danh |
s6 theo Modulo M g s o A T

Figure 4.32 Frame transmission window

§ | feloml 783 0.2
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. Pé han ché bo dém luu trir cac Khung da gui di co thé
Sur dung khai ni¢m cura s0 truyén W, la so toi da cac
khung mang tin c¢é thé cho phic dap, diéu kién dé phan
biét phuc dap la :

S<N(S) <s+ W, trong do:

- s 12 56 N(S) ciia khung chua phuc dap dau tién va
la gi¢i han dwdi cua ciwra so

-s+ W, la g10'1 han trén cua ctra s0 va 1a so ciia
khung dau tlen ma viéc truyén la prohibited

Trong thi du trén, khung dau tién chwa phl’lc dap
la khung 3, cac khung 3 va 4 da dugc gui, may phat co
thé giri khung 5 va 6 trwéc khi nhan phuc dap Khung 3.
Khi nhan dwgc phuc dap cua khung93 phin bd dém
twong l’l’ng dwoc giai phong va ctra so trugt sang phéii 1
don vi, khung 7 duwgc quyén gui
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Primar Secondary
station staroen

Response
timer ;% 10.1.F
ll. ‘—"—

|
Response 1y NAF ~
timer o /

13.3.F

Figure 4,33 Operation of the line procecuie witn iransmession errors. Passive managemen! ang
two-way alierrate transfer
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Primary Secondary

station station
[0.1.P
o
;/\J = 11
; [0.1.F
(]
£2:0
REJ |
13.1
[kl
RS
[ - 12.1
22
- |
[, —-— [3.2
s e——— [
[, —

Figure 4.34 Operalion of (ne line procedure with transmission errors. Active management with
two-way simultaneous transfer ang simple rejection
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CuuDuongThanCong.com
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Figure 4.35 Selective reject principle
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4.3.8.Piéu khién luong
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4.3.9.Phuc hoi
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4.4.CAC THU TUC HUONG-
KY TU

e Phan loa1 cac thu tuc
e Thu tuc BSC
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4.4.1.Phan loa1 cac thu tuc
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4.4.2.Thu tuc BSC

CuuDuongThanCong.com

Taple 4.1 EBCDIC code

Equivalent of the four high order bits

Hexadecimal 0 i 2 3 4 36 789 ABCDE'!
0 t 2 3 4 5 6 7839 101111213141
0 0 NUL DLE DS SP & - 0
1 1 SOH DC, SOS a j AJ 1
2 2 STX DC, FS SYN b k s BJ S
Equivalent 3 3 ETX DC, c !t GLTJ
of the 4 4 PF RES BYP PN d mu DMU¢4
four low 5 5 HT NL LF RS e n v ENVS
order 6 6 LC BS EOB UC T o ow TOWE§
bits 7 7 DEL IDL PRE EOT g p X GPX7
8 8 CAN hgy HOYS
9 9 EM ir 2 I RZ9Y
A 10 SMM CC SM = :
B 11 VT S . #
C 12 [FER IFS DC, < * 2 @&
D 13 CR IGS ENQNAK ( ) -~
E 14 SO IRS ACK -, > o=
F 15 SI IUS BEL SUB | 1 ? ©
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CuuDuongThanCong.com

Table 42 BSC procedure control and supervisory characters.

Symbol Name Significance

SOH Start of header Indicates the start of a message header

ENQ Enquiry This character requests a response from a remote
station

STX Start of text Indicates the start of the text part of the message and
possibly the end of the header part

ETX End of text Indicates the end of the text part of the message

EOT End of transmission Marks the end of transmission of one or more texts. [t
ts generally followed by abandoning control of the
link

ACK Acknowledge Even or odd positive acknowledgement ACK 0 and
ACK ! coded DLE 0 and DLE { in ASCiI

NAK Negative acknowledge ~ Negative acknowledgement

DLE Data link escape This character changes the significance of the
characters which follow it. It provides additional
commands and ensures transparent transmission

ETB End of transmission Marks the end of a block of data when divided into

Block biocks
SYN Synchronous idle This character is used to maintain character

synchronization
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Message wihoul header

F S EBP
AOT wext TCA-ST
D X XCD

Message with header

¥ < S EBF
A @O header T 1ext T C A *®
D ] X XCD

Messape divided 1nte blocke

4 < . B P
4 @ (¢ peader T C A *
|8 H BCD
< t B P.
AQCT text . TC ar
15 A BCTD
P S EBP
AOT wext2 TCA-®
) b Y ACD

Figure 4.36 BSC proceaure information messages
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Secondary

stations
Primary Recerver: SiR, 32R, S3R
station Transmuwer. S1E. S2E, S3E

EOT SIE ENQ

EOT
EOT S2E ENQ

STX x| ETB BCC

ACK 0

STX ext2 ETX BCC

ACK 1

EOT

EOT S3R ENQ

ACK 0

STX wxt ETX BCC

ACK 1

EOT

Figure 4.38 BSC procedure. Exchanges by poiling and selection on a multipoint hierarchical
line
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Code l

i Symbao! |
! i using ASCH | Function
X "~ alphabet; ! .
‘, . i g
i ACK G D ' !
! [ B i Even positive acknowledgemen: !
E ' ".

| '

ack 1 I b |
| | i_ H ., 0dd posiuve acknowledgement

TTD P ’
i N i Temporary texi delay

.0 |

Ml berore transmn

=
>
2
I
M=) Adwnn

i RV D
' 1 . Reverse imerrup:
E
DISC DF
! [ & Disconnecuor
T
| LS
ITH : End nf intermediate iransmission bloch

Figure 4.3¢ BSC procecurs Adgoitionz: commanas
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Sraton Station
A 3

ENO

A requests the hine

Link acquired ACK D

R STX text ¢ ETB
Transmission of rext |

Warn WACK Message correctiv received,
B busv
. FNQ .
Free?
ACK |
Yes

STX text2 ETX

Transmussion of texr 2

Message correctly recerved

Release of the hnk

Figure 4.40 BSC procedure. Contenticn conirol on a goiri-to-coint hnk
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4.5.CAC THU TUC HUONG BIT
PONG BO

Céc thu tuc hudng-bit chu yéu

Tong quan vé thil tuc HDLC

Cac mode van hanh cua thu tuc HDLC

Céac phan ttr ctia thu tuc

Phan 16p cua cac thu tuc

Cac vi du van hanh thu tuc HDLC

Cac diéu kién phuc hoi va loai bd

Van hanh Ring v&i thu tuc SDLC

Cac b phoi hop giao ti€p cho céc thi tuc diéu khién
tuyén
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4.5.1.Céac thu tuc hudng-bit chu
yeu
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4.5.2.Tong quan vé thu tuc
HDLC
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4.5.3.Cac mode van hanh cua thu
tuc HDLC


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt
http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

4.5.4.Cac phan tir cua thu tuc
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4.5.5.Phan 16p cua cac thu tuc
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4.5.6.Cac vi du van hanh thu tuc
HDLC
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4.5.7.Cac diéu kién phuc hoi va
loa1 bo
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4.5.8.Van hanh Ring vd1 thu tuc
SDLC
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4.5.9.Cac bd phoi hop giao tiep
cho cac thu tuc dicu khién tuyén
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4.6.CAC DICH VU CUA DATA
LINKS LAYER

e (Cac kho1 hoat dich vu
o Thi du vé str dung cac khoi hoat dich vu
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4.6.1.Cac khot hoat dich vu
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4.6.2.Thi du vé str dung cac khoi
hoat dich vu


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt
http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

