Bai giang: Truyén s6 liéu Chuong 10: Diéu khién két ndi dit liéu

CHUONG 10:
DPIEU KHIEN KET NOI DU LIEU (DATA LINK CONTROL)

Application
Presentation
Session
1. Line discipline
Data link 2. Flow control
Physical 3. Error control

Cac chirc niang cua lop ket noi dir li¢u:

o Hang muc duong day (line discipline): diéu phéi cac hé thong két ndi, xac dinh thiét
bi nao dugc phat va thi€t bi nao dugc thu.

o Piéu khién luu luong (flow control): diéu phdi lwong thong tin co thé truyén dugc
trudc khi nhan dugce tin chap nhan (ACK). Dong thoi ciling cung cap tin hi¢u chap
nhén tr may thu, két ndi voi qua trinh kiém soat 16i.

o Kiém tra 13i trc 12 phat hién va sira 15i: Cho phép mdy thu bao cho médy phat vé cac
ban tin bi mat hay bi hdng nham di€u phoi viéc truyén lai dir liéu ctia may phat.

10.1.HANG MUC PUONG DAY (LINE DISCIPLINE)
Hang muc dwong ddy tra loi cdu hoi: Ai sé goi thong tin ngay bay gio?

Hang muc dwong diy (line discipline): diéu phdi cac hé théng két ndi, xac dinh thiét
bi nao dugc phat va thi€t bi nao dugc thu.

Hang muc duong day dugc thyc hién theo hai cach:
e Yéu cau/chip nhin (enquiry/acknowledgment: ENQ/ACK) : dung trong thong
tin dong cap (peer to peer communication).
e Hoéi vong / lwa chon (Poll/select): thong tin so' cap-thir cAp (primary-secondary
communicaton)

Line discipline

ENQ/ACK Poll/select

10.1.1. Yéu cau/chap nhin (ENQ/ACK)

Pugc ding chu yéu trong cac hé thong khong kiém tra sai, tirc 13 ¢ két ndi riéng cho
hai thiét bi, trong d6 chi c6 mdt may la c6 kha nang thu.
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e ENQ: ma ASCII 0000101; enquiry

e ACK: ma ASCII 0000110; acknowledgment

e NAK: ma ASCII 0010101; negative acknowledgment
e EOT: ma ASCII 0000100; end of transmission.

- B0 khoi tao (may phat) trude hét goi mot frame duoc goi 1a ENQ (enquiry) hoi xem may
thu c6 san sang thu dit liéu chua.

- May thu phai tra 10i bang frame ACK (acknowledgment ) khi may sin sang thu, hoic
frame NAK (negative acknowledgment) khi may chua san sang thu.

- Néu may phat khong nhin dwoc tin hiéu ACK hay NAK sau khoang thoi gian qui
dinh thi may phat sé cho la tin hi¢u ENQ di bi that lac khi truyén hay do dirt mach,
nén sé goi tiép tin hiéu thay thé. Thong thuong, may phat phai thuc hién khoang 3 lan
budc nay dé két ndi thanh cong.

- Néu may phat lién tuc nhan thong tin tir chéi NAK trong 3 lan thi sé ciat két ndi va bat
dau lai cac budc nay vao mét thoi gian khac. Néu tin hi€u nhan dugce 1a chap nhan, may
phat tu do phat tin.

- Sau khi d3 chuyén tin di hét, hé théng phat chdm dit bang mot frame chim dut truyén
EOT (end of transmission:).

10.1.2. Ho6i vong / lwa chon (Poll/select):

- Phuong phap nay hoat dong v6i cdu hinh mang trong doé rnot thiét bi dugc phan
cong 1am thiét bi so' cAp va may con lai la thiét bi thw cap
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- Cac hé thong da diém can phai di€u phoi nhiéu diém.

- VAn d¢ can giai quyét 1a : thiét bji da sin sang chwa? Va nut nio trong s6 cac nut
duoc phép dung kénh thong tin?

| Who has the right to the channel? |

Pri
rnmary Secondary  Secondary Secondary
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— —
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Co ché hoat dong:

e Thiét bi so cip va nhiéu thiét bi thir cap dugc ndi voi nhau thong qua mot duong
truyén, tat cd moi trao doi déu duoc thuc hién thong qua thiét bi so cap ngay ca
khi dich dén Ia thiét bi thir cap (trong hinh v€ dang bus, nhung diéu nay ciing
ding v&i cac dang mang khac).

e Thiét bi so cip diéu khién két ndi; thiét bi thir cip phai nhan chi thi tir thiét bi so
cap.

e Thiét bj so cip xac dinh thiét bi thir cip nao dugc phép st dung kénh trong mot
thoi gian nhat dinh, dong thoi thi€t bi nay cling dong vai tro may phat.

e Néu thiét bi so cAp mudn nhan dir liéu thi phai héi thir cAp c6 can géi khong,
churc nang nay duoc goi 1a hoi vong (polling).

e Néu thiét bi so cﬁp mudn gbi dir liéu, thi phai bao cho cac thiét bi dich thir
cap biét dé chuan bi sin sang nhan tin, chic ning nay dugc goi la lya chon
(selecting).

Pia chi: giup nhan dang ddi twong.

Giao thirc poll/select nhan dang mdi frame dugc thu hay nhan tir mot thiét bj dic thu
trén két n6i. Moi thiét bi thur cap co cac dia chi khac nhau. Khi truyén dan dia chi xuat hién
trong mot phan dac thu ctia moi frame, dugc goi 1a truong dia chi hay tiéu dé (header). Néu
thong tin do thiét bi thir cap phat di, thi dia chi cho biét ngudn goc cua dir licu.

+ Select: Ché d6 nay dugc dung khi thiét bi so cAp can goi thong tin di.

v Truwéce khi goi tin, thiét bi so' cip goi di mot frame SEL, trong dé ¢6 chira trwong
dia chi cta thiét bi thu, chi c6 thi€t bi thtr cap nhan dang dugc dia chi nay méi md
duoc frame nay va doc dir liu.

v'Khi thiét bj thu tht cip di sdn sang thi goi vé frame ACK cho so cép, thiét bi so cp
truyén mot hay nhicu frame dir li€u, tuong tng véi cac dia chi cua thiét bi thir cap.

e  SEL: chira trwdomg dia chi ciia thiét bi thir cAp+ENQ;
e ACK: ma ASCII 0000110;

e NAK: ma ASCII 0010101;

e EOT: ma ASCII 0000100;
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+ Poll: dung dé thu thong tin dén tir thiét bi thir cAp.
e Poll: chira trwong dia chi ciia thiét bi thir cAp va ACK;
e NAK: ma ASCII 0010101;
e EOT: ma ASCII 0000100;
v/ Thiét bi thir c4p chi duoc phép gai tin khi c6 yéu cau.

v/ Thiét bi so cip nam quyén dé bao dam trong hé thong nhiéu diém nay chi c6 mot
tin hi€u truyén dan trong thoi gian nhat dinh, khong xuat hi¢n xung dot trén
duong truyen.

v'Khi thiét bi so cap di san sang dé nhan tin, thi phai hoi mdi thiét bi thir cap xem
co can goi khong? Khi thiét bi thtr cap tha nhat tra 161 bang NAK néu khong cé
gi gdi va bang dir li¢u néu co.

v'Néu dap ung 1a NAK thi thiét bi so cp s& poll tiép dén thiét bi thir cap ké theo
cach tuong tu.

v'Néu dap tmg 1a tich cuc (mot frame dir lidu) thi thiét bi so cip doc frame nay va
tra 101 bang frame ACK d¢ xac nhan.

v'Tuy theo giao thirc khac nhau ma thiét bi thir cip co thé goi di 1an luot nhiéu
frame dir li¢u, hay phai cho tin hiéu ACK dé c6 thé tiép tuc goi di.

v/ Tuy theo giao thirc, c¢6 hai kha niang dé chim dut trao doi: c6 thé 1a thir cap goi hét
tat ca dir li¢u, roi cham dat bang mot frame EOT, hay 1a so cap s€ cho biét “hét

thoi gian .
v'Sau khi thiét bi thir cap da hoan tat truyén tin, so cip c6 thé poll dén céc thir cap
con lai.
Primary Secondary Secondary Secondary
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10.2. PIEU KHIEN LUU LUQNG (FLOW CONTROL)

- Piéu khién Iru lwong 13 tip cac thu tuc nham cho thiét bi phat biét vé luong dir liéu
duoc truyén di trude khi phai cho tin hiéu ACK tir bén nhan.

- Luu lwong truyén nay khong dwoc phép 1am qua tai bén thu.
- Thiét bi thu thong bao cho bén goi biét vé cac gidi han dir lidu va co thé yéu cau goi it
hon hay tam dung truyén.

- Thiét bj thu con c6 bude kiém tra va xtr 1y dir liéu trudce khi st dung, didu nay lam cham
dang ké luu lugng truyén dan, nén bén thu thuong cé thém mot khoi nhé tam, thudng duoc
goi la by nhd dém (buffer).
Diéu khién luu lwgng la tdp cdic thii tuc dwgc ding dé gii han lugng dit ligu ma bén
phat co thé goi di trudce khi nhdn dwoc tin hiéu xac nhin ACK.

C6 hai phuong phap dugc dung 1a: dirng - dgi va cira s truwgt

Flow control
I
I |
Stop-and-wait Sliding window
Send one frame at a time Send several frames at a time
10.2.1. Dirng-doi:
Sender Receiver
> z
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Wait
time

Wait
time

Wait
time

Time Time

Trong phirong phdp nay, thiét bi phdt goi xong mét frame va doi tin hiéu xdc nhian ACK
roi goi tiep frame ké.

Uu diém: cia phuong phép nay 1a don gian

Khuyét diém: toc do truyén bi cham do qué trinh dimg-doi
10.2.2.Cira sb truot:

Phirong phdp ndy cho phép nhiéu frame ciing mot liic

Window

[
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Hinh 10.2
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Cira 6 goi

Sender window
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when an ACK is received

Hinh 10.3
Dung ¥ twong, cira s6 trieot co tir bén trdi khi frame dit liéu dwoc géi di. Cira sé truot
cua thiet bi phat mo rong vé bén phai khi nhan duoc tin hiéu xac nhan ACK
Cira s0 nhan:

Receiver window
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This wall moves to the right
when an ACK is sent

— Direction

-

This wall moves to the right
when a frame is received

Hinh 10.4
Dung ¥ twéng, cira sé truot cia mdy thu co tir bén trdi khi frame dit liéu dwoc nhdn.
Cura 50 truot cua thiét bi thu mo rong vé bén phai khi goi tin hiéu xdc nhan ACK di
Thi du:

Sender Receiver
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e Khi méi bét dau, ctra s6 thiét bi phat va thu déu mé rong t6i da bao gdm 7 frame

e Céac frame nay dugc danh so tir 0 dén 7 va dugc luu vao bo dém.
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e B6 dém phai c6 kich thude 16n hon. Vi du trén bd dém c6 kich thude 1a 13.

Kich thwée ctia cira so: kich thude ciia cira s6 luén nhé hon modulo ciia frame 1
don vi dé dé thuce hién tin hiéu ACK.

Gia sir s6 chudi frame 13 8 va ta chon kich thudc cira s6 ciing 1a 8. Néu frame 0 duoc
gd1 va nhan tin hiéu ACK 1. BJ phat m¢ rdng cura sO va gdi cac frame 1, 2,3, 4,5, 6,7 va 0.
Néu lai nhan dugc ACK 1 thi khong thé xac nhan duoc khi tin hiéu nay 1a ban sao cia ACK 1
trude d6 (do mang thuc hién) hay d6 1a ACK1 mdéi khi méi nhan xong 8 frame. Néu ta chon
kich thude cira s6 1a 7 thi diéu noi trén khong thé xay ra.

10.3.PIEU KHIEN LOI (ERROR CONTROL)

Pic¢u khién 16i 1a phwong phap phat hi¢n va truyén lai dir li¢u.

ARQ (Automatic Repeat Request): Yéu cau lip lai tw dong.

Stra 16i trong 16p két ndi dir liéu: Néu phat hién 16i khi truyén thi bén thu goi vé tin hiéu
khong xac nhan (NAK) va frame dugc goi lai. Qua trinh nay dugc goi 1a yéu cau tu dong lap
lai (ARQ)

Sira 16i trong 16p két noi dir liéu ding co s6 yéu cau tw déng lap lai (ARQ), tirc la viéc
truyén lai dir liéu trong ba truong hop:

e Frame(data) bi hong.

e Frame(data) bi thit lac.

e Tin hiéu chip nhin(ACK) bi thit lac.
C6 2 phwong phap diéu khién 15i:

® ARQ durng- doi

e AROQ ding cira sé truot

| Error control I

' |

Stop-and-wait Sliding Window
ARQ ARQ

[

I
[oomesn ]
Hinh 10.5

10.3.1 Stop and Wait ARQ:

La dang diéu khién luu luong truyén dang dimg va chd duoc mé rong dé cé thé truyén
dir liéu trong truong hgp frame gdi di bi that lac hay bi hong.

Deé c6 thé goi lai dir liéu, c6 dac dieém cho co ché kiém tra 161 nhu sau:

- Thiét bi phat giit mét ban sao ciia frame géi cudi ciing cho dén khi nhan dugc tin
hi€éu chap nhan frame nay (Viéc luu gilt ban copy nham dé b phat gaoi lai frame bi that lac
hodc bi hong cho dén khi frame duoc nhan dang).

- Tt ca cac frame dir liéu va ACK déu dwge danh s6 tuin twla 0 va 1.
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Néu goi frame dir liéu 0 (data 0) thi s& nhan tin hiéu ACK 13 1(ACK 1), cho biét bo
thu da nhén duoc dir liéu 0 va dang cho dir li¢u 1. Cach danh s6 nay cho phép nhan dang cac
frame dit li¢u trong trudong hop phai goi lai nhicu lan.

- Néu 151 duoc phat hién trong frame dif liéu, cho thiy di bi hong trong qua trinh truyén
thi ¢ tin hiéu NAK tra vé.

Frame NAK nay khong dwoc danh s6, cho may phat biét phai truyén lai frame dit liéu
vilra goi xong.

Stop and wait ARQ doi hoi may phat phai chd cho dén khi nhan duoc tin hiéu ACK
cua frame cudi cung vua goi, trude khi chuyén frame ké tiep. Khi mdy phat nhén dugc NAK,
méy phat phai goi lai frame da goi ctia 1an nhan ACK trudc, khong ké sb luong.

- Thiét bi phat dwoc trang bi mdt bo dinh thoi (timer), néu khong nhan duoc tin higu
xac nhan ACK can thiét trong thoi gian cho phép tir may thu, may phat sé hiéu la frame dir
li¢u vira goi da bi that lac va sé tiép tuc goi lai 1an nira.

a. Truong hop hu Frame dir liéu:
Néu may thu phat hién mot frame vira nhan c6 15i thi s& chuyén vé mot frame NAK va may
phat s& chuyén lai frame vira chuyén.

Vi du: trong hinh bén duéi, may phat chuyén mot frame dir lidu: data 0. May thu
chuyuén vé mét tin hiéu ACK I, cho biét data 0 d3 dén t6t va may thu dang cho data 1.
May phat chuyén tiép frame dit liéu: data 1. Tin hiéu duoc nhén t6t, may thu chuyén vé
ACK 0. May phat chuyén tiép frame dit liéu m&i: data 0. May thu nhan ra 16i va goi vé
NAK. May phat géi lai data 0. Trudng hop nay méy thu tét, nén may thu chuyén vé tin hiéu
ACK 1.

Sender Receiver

-~ s
N / '\1 Z
= ==
Dat:
Error in Frame 0
NAK
S

Time b Time

b. Truong hop mét Frame:

- Bi thit lac Frame data trong qua trinh truyén
- Bi tht lac Frame ACK trong qu4 trinh truyén
- Bi thit lac Frame NAK trong qua trinh truyén

* That lac Frame data :
May phat c6 trang bi bo dinh thoi khi truyén dit liéu.

May phat cho doi tin higu ACK hay NAK khi tin hiéu dugc goi, néu tin hiéu ACK
hay NAK khong dén méy phat, may phat doi hét thoi gian qui dinh, s& goi lai ban tin vira goi
o1 cho dgi thong tin xac nhan tir may thu.
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Receiver

Time Time

Hinh 10.6

* Thit lac Frame ACK

o frame dir li€u da t6i1 dugc may thu

e tin hidu ACK hodc NAK lai bj thét lac trong khi goi ve.

e May phat chd cho dén khi hét thoi gian do timer qui dinh

e Tiép tuc goi frame vira goi.

e Mdy thu nhan va kiém tra,

o nh@n frame copy ndy nhu 14 ban sao, chip nhan rdi hily di dé cho ban tin ké tiép
den.

Sender Receiver

&

< -

[os= [ o]
Time out
Lost ACK 1
“ Second copy

ACK 1 discarded

Time Time

Hinh 10.7

10.3.2.Sliding Window ARQ:

C6 nhiéu co ché dung dé kiém tra 18i khi truyén dit liéu lién tuc.

Co6 hai giao thue thong dung 1a: go-back-n ARQ va selective-reject ARQ.
C6 ba dic diém:

- Thiet bi g&i giir ban sao cia tat ca cac frame gai di cho dén khi chung dugc xac
nhén.

Néu cac frame tir 0 dén 6 da duogc g61 di, va xac nhan cudi cung la ¢ frame 2 (cho doi
3), thi may thu gitr cac ban sao cta frame 3 dén 6 cho dén khi ching dugc nhan ding.

- May thu con c6 thé goi vé frame NAK néu dir liéu nhan bi hong.
Frame NAK cho méy phat biét dé goi lai frame bi hong.

Do cira s6 trugt ¢ co ché truyén lién tuc (khong giéng nhu truong hop stop and wait),
cac tin hicu ACK va NAK déu phai dugc danh s6 dé c6 thé nhan dang.
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Céc frame ACK mang so cua frame mong muon ké tiép. Trai lai, cac frame NAK mang
s0 cua frame bi hong.

Trong ca hai truong hop, tin hiéu dén méy phat 1 sb frame ma may thu mudn. Chu y
rang nhitng frame dir liéu dwoc nhan khong c6 15i thi khong co cac xac nhan riéng biét. Néu
tin hiéu ACK sau cing mang sb 3 va ké tiép ACK6 da nhan thi cac frame 3,4 va 5 déu nhan
tdt. Tuy nhién, mdi frame bi hong lai can dugc xac nhan. Néu frame dit liéu 4 va 5 bi sai khi
nhan, thi ca NAK 4 va NAK 5 phai dugc goi vé. Tuy nhién, NAK 4 cho may phat biét 1a tat
ca cac frame da nhan trude frame 4 d3 duge nhan tbt.

- Tuong ty nhu truong hop stop and wait ARQ, thiét bi phat trong cira s6 truot ARQ
duoc trang bi bd dinh thoi c6 kha nang xir Iy cac xéc nhéan bi that lac. Trong ctra s6 truot
ARQ, (n-1) frame (kich thudc cia cira s0) c6 thé duoc goi di trude khi nhan duge xac nhan.
Néu (n-1) frame la cac x4c nhan mong doi, mdy phat khoi dong b dinh thoi va cho trude khi
goi nita. Néu da hét thoi gian cho phép ma khong nhan dwoc xac nhan thi may phat gia sir 1a
cac frame chua nhan duogc va goi lai mot hay tit ca cac frame tuy theo timg giao thirc. Chua ¥
rang trong phuong phép stop and wait ARQ, may phat khong c¢é cach nao biét duoc 1a frame
bi thét lac 13 dir liéu, ACK hay NAK. Bang cach goi lai cac frame dit liéu, c6 hai kha niang
khoi phuc: dir li¢u that lac va NAK thét lac. Néu that lac frame 1a frame ACK thi may thu co
thé nhan biét sy du thira thong qua sb trén frame va loai cac dir liéu  thira.

a.Go-Back-n ARQ

Trong phuong phép ctra sb truot go-back-n ARQ, néu mot frame bj that lac hay hong,
tat ca cac frame dugc phat khi tin hiéu xac nhan cudi cung dugc goi di. Cé 3 dang phat lai:
Hu Frame data, mit Frame data, mit Frame ACK

Huw Frame:

Viéc gi xdy ra néu cac frame 0, 1, 2 va 3 di duoc goi di, nhung tin hiéu x4c nhan dau
tién lai 1a NAK 3? Xin nhd cho ring NAK c6 hai ¥ nghia: (1) mot xac nhan vé tit ca cac
frame nhan dugc trudc khi c6 frame bi hong va (2) tin hi€éu khong xdc nhan dbi voi frame
hién tai. Néu NAK dau tién 1a NAK 3, c6 nghia la cac frame dit liu 0, 1, va 2 da dugc nhan
t6t. Chi can goi lai frame s6 3.

Viéc gi xay ra néu cac frame tir 0 dén 4 da duoc gdi di trude kh nhan dugec NAK 2? Ngay
vira khi may thu phat hién 15i, thi may ngimg tiép nhan cac frame cho dén khi frame bi hong
dugc thay thé xong. Trong truong hop nay thi dir liéu 2 xuat hién hong va bi loai, cing cac
dir lieu 3 va 4. Dt lieu 0 va 1, dd dugc nhan trude khi c6 frame bi hong, da duoc chap
nhan, bang cach gdi vé may phat frame NAK 2. Nhu thé can gi lai cac frame 2, 3 va 4.

Hinh v& duéi day cho mét thi du trong d6 6 frame dwgc géi di trudce khi phat hién ra 16i &
frame 3. Trudng hop nay may thu goi vé tin hiéu ACK 3 cho biét cac frame 0, 1 va 2 da duoc
chap nhan. Trong hinh thi ACK 3 d4 dwoc goi trude khi dir liéu 3 dén. Phat hién 15i tai frame
3, tin hiéu NAK duoc goi tirc thi va cac frame 4 va 5 bi loai khi chung dén. Thiét bi phat goi
lai ca ba frame (3, 4 va 5) do tir xac nhan trudc do, va qua trinh tiép tuc. May thu di loai cac
frame 4 va 5 (ctng cac frame tiép theo) cho dén khi nhan tét dugc frame 3.
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Sender Receiver

N ~_

Error, Discarded

Discarded

Discarded

Resent
Resent
Resent
[ ]
v : v

Mat Frame dir li¢u:

Giao thirc cira so truot doi hoi cac frame dir liéu phai dugc chuyén di tudn ty. Néu mot
trong sb céac frame nay bi nhiém nhiu va bi that lac trong khi truyén, thi frame dén sau s& bi
may thu loai. May thu kiém tra s& nhan dang cua mdi frame, phat hién ra 1a mot s6 frame da
bi bdé qua, va goi vé tin hiéu NAK cho frame that lac dau tién. Frame NAK khong chi ra la
frame d2 bi that lac hay hong, chi thong bao yéu cau goi lai. Thiét vi phat s& phat lai frame do
NAK yéu cau, cung cac frame da duogc chuyén di sau frame vura that lac.

Sender Receiver

T
/ '\g Z

0

1

Lost

————————— Data_ | 3 |

NAK 2

Discarded

N

Discarded

.ééé

. L]
Time ° Time

Hinh 10.8

Trong hinh trén, dir liéu 0 va 1 thu dugc nhung dir liéu 2 thi bi that lac. Frame ké tiép
s& dén may thu 13 frame 3. M4y thu dang chd frame 2 nén frame 3 bi xem 1a 131, bi loai va goi
vé thong bao NAK 2, cho biét cac frame 0 va 1 da duoc chép nhan nhung frame 2 thi bi sai
(bi thit lac trong truong hop nay). Trong thi du trén, do may phat da phat dit liéu 4 trude khi
nhan duge NAK 2, dit lieu 4 dén dich nhung bi loai. Mot khi mdy phét nhan dugc tin hi¢u
NAK 2, thi chuyén tat ca cac frame con bi ket lai (2, 3 va 4).

Mit ACK:

My phat khong mong nhéan dugc cac frame ACK sau mdi dit liu da goi. Diéu d6 nén
khong thé dung cac chudi s6 cia ACK dé nhan dang cac frame ACK hay NAK bi that lac, nén
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phai dung mot timer. Thiét bi phat c6 thé gai bat ky frame nao trong luc ma ctra s6 con cho
phép trude khi cho tin hiéu chép nhan. Mot khi giéi han thoi gian nay da hét hay may phat
khong con frame dé goi thi may phat phai chd. Néu mot tin hiéu ACK (hay, dic biét, néu 1a
NAK) do may thu goi di bi that lac, thi may phat phai chd mai. Dé tranh tinh trang ndy, phai
phat phai trang bi mot bd timer nham bat ddu dém khi dung luong ctra s6 da day. Khi khong
nhan duoc tin hiéu xac nhan sau mot thoi gian han dinh, may phat goi lai mdi frame da duoc
phat tir 14n nhan dugc ACK gﬁn nhét.

Sender

Hinh 10.9

Hinh trén cho thiy tinh huéng khi may phat da goi di tat ca cac frame va cho tin hiéu
xac nhan da bi thit lac dau do6 trén dudng truyén. May phat chd trong mot thoi gian xac dinh,
r0i goi lai cac frame unacknowledged. May thu nhan ra dugc 1a 1an truyén méi nay 1a 1an lap
lai ctia lan trudc, goi tiép di tin hiéu ACK, va loai bo thong tin thira.

b.Selective - Reject ARO

Trong giao thirc nay, chi c6 ding céc frame bi hong hay thét lac 1a dugc truyén lai. Néu
mot frame bi hong trong khi truyén thi tin hiéu NAK dugc goi vé va fram nay duogc goi rleng
Bo thu phai c6 kha ning chon loc cac frame va chén vao diing chd trong chudi frame. bé
thuyc hién dugc viéc niy, hé thong selective-reject ARQ c6 diém khac so véi go-back-n
ARQ nhu sau:

- Thiét bi thu phai c6 trinh tu chon loc cho phép sép xép lai cac frame nhéan duoc. Thiét
bi thu cling can luu trt dugc cac frame da nhan dugc tir sau khi goi vé NAK cho dén khi
frame hong nay duoc thay thé.

- Thiét bi phat phai c6 co ché tim kiém nhdm cho phép tim va chon loc cac frame dugc
yéu cau truyén lai.

- BO nhé dém tai ph'?ln thu s& luu trix tit ca cac frame di nhan duoc trude d6 cho dén khi

tat ca cac frame truyén lai dugc chon loc va céc frame trung 1ap dugc nhén ra va loai bé.

- Nham tang tinh chon loc, céc s6 ACK, tuong tu nhu s6 NAK cling dugc ghi cho cac
frame da nhan dugc (hay that lac) thay vi la cac frame mong mudn nhén.

-Tinh phtrc tap ndy doi hoi kich thwée ciia cira s6 phai bé hon so véi truwong hop go-
back-n dé cho phép hé thong hoat dong hi€éu qua hon. Kich thudc ctra s6 nén dugc chon bé
hon hay bang (n+1)/2, trong d6 (n-1) 1a kich thudc cua s6 cia truong hop go-back-n.

Céc truong hop hong: Hu Frame data, mat Frame data, mat ACK
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Damaged Frame:

Sender Receiver

S

Errors in Frame 2

Resent

Hinh 10.10

Hinh trén minh hoa tinh huéng trong d6 frame bi hong dugc nhan. Theo d6, frame 0 va
1 dugc nhan nhung khong dugc xac nhan. Dir liéu 2 dén va bi phét hién 1a c6 15i, dén co tin
hiéu NAK vé. Tuong tu frame NAK trong phuong phép sira 18i go-back-n, mot NAK ¢ day
chtra thong tin ctia phan xac nhan dir liéu nhan va chi thi sai s6 ¢ frame hién tai. Trong hinh
thi NAK-2 cho may phat biét rang dit liéu 0 va 1 di duoc chip nhan, nhung phai goi lai dit
liéu 2. Khac voi truong hgp may thu cua hé go-back-n, truong hop nay may thu 1a 1a hé
chon-loc nén bt dau chip nhan cac frame méi trong khi cho doi céc 161 phai stra. Tuy nhién,
do ACK cho biét vé cac cudc nhan thanh cong khong chi trong frame dang c6 ma con ¢ gia
tri cho tit ca cac frame di nhan duoc trude do, cac frame nhan duogce sau khi frame errror chua
dugc xac nhan, cho dén khi cac frame hong duoc gdi lai. Trong hinh thi may thu chip nhan
dir licu 3, 4 va 5 trong khi cho ban copy cua dit liéu 2. Khi dir liéu 2 mdi t6i, tin hiéu
ACK 5 duoc géi tra vé, xac nhan vé tin hiéu 2 méi, va cac frame géc 3,4 va 5. May thu can
c6 phuong thirc chon lua trong cac chudi frame duoc truyén lai va theo ddi xem frame hong
con thiéu dé c6 thé xac nhan.

Lost Data Frame: Tuy cac frame c6 thé duoc nhan, nhung khong c6 nghia 1a duoc xéac
nhan. Néu frame bj that lac thi frame ké tiép s& khong dugc nhan vao chudi. Khi may thu )
sap xép lai cac frame hién co, thi s& phat hién ra thiéu s6t nay va goi di tin hieu NAK. Puong
nhién 14 may thu chi c6 thé nhan ra thiéu sot nay néu cé cac frame tiép tuc dén. Néu frame
that lac 1a frame truyén cudi cung thi may thu khong lam gi va may phét s& xem sy im ling
nay chinh 1a NAK.

Lost Acknowledgment: Cac frame ACK va NAK thit lac duoc selective-reject ARQ
xir Iy tuong tu nhu trong truong hop go-back-n ARQ. Khi thiét bi phat dat du dung luong
ctia ctra s6 hay khi cham dut truyén, thi thiét 1ap bo timer. Néu khong c6 tin hiéu xac nhan
trong khoang thoi gian qui dinh, thiét bi phat goi lai tit ca cac frame chua dugc xac nhan.
Trong hau hét trudng hop, may thu s& nhan ra cac ban tring lap va loai bo chung.

¢ So sanh giira phwong phap Go-Back-n va Selective-Reject

Mac du chi truyén lai cac frame bi hong hay that lac nén c6 vé hiéu qua hon so voi viéc
chuyén lai tit ca céac frame bi hong, nhung do co ché chon loc va luu trit ma may thu phai c,
cung véi co ché chon loc phirc tap nén phuwong phap selective-reject ¢ chi phi dac hon va it
duge dung. Tuc 13, tuy ¢6 hiéu qua hon nhung thyc té thi phuong phap go-back-n duoc ding
nhiéu hon do dé thiét lap hon.

Chii ¥ la giao thire stop and wait la truong hop ddc biét cia giao thike cira sé trueot
trong do kich thuoc cira so dwoc chon la 1.
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c oo o000 0D DD 000 0D D D O O

TU KHOA VA Y NIEM
ACK: acknowledgment
Automatic repeat request ARQ
Buffer
End of transmission
Enquiry/acknowlegment (ENQ/ACK)
Error control
Flow control
Go-back ARQ
Line discipline
Negative acknowledgment (NAK)
Poll
Poll/select
Primary station
Secondary station
Select
Selective-reject ARQ
Sliding window
Stop-and-wait

Stop and wait ARQ
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X/
L X4

X/
L X4

X/
L X4

X/
L X4

TOM TAT

Lo6p thir hai trong m6 hinh OSL, 16p ké"g n6i dir liéu, c6 ba chirc nang chinh: hang muc
duong day, di€u khién luu lugng, va kiém tra 10i.

Hang muc duong ddy thiét 1ap cac trang thai cua cac thiét bi (thu hay phat) trong két
nol.

ENQ/ACK la phuong phép hang muc duong day dung két ndi diém- diém.

Thiét b thu ding ENQ/ACK dé tra 10i bang cach xéc nhan (ACK) néu thiét bi da sn
sang nhan dir 1iéu hay khong xac nhan NAK néu chua san sang.

Poll/select la mét phuong phap trong hang muc duong day. Thiét bj so cap can khai
tao thong tin bang cac frame poll hay select (SEL).

Mot frame poll dugc so cap goi dén thtr cap xem thiét bi thi cip c6 dir liéu dé goi
khong. Thir cap c6 thé tra 161 khong dung NAK hay néu c6 thi géi frame dir li¢u.

Mot frame SEL duoc thiét bi so cap goi Qén thir cap dé thong bao chuan bi nhan dir
lidu. Thtr cap c6 thé tra 161 bang ACK hay a AK.

Diéu khién luu luong 14 qua trinh diéu hoa dir lidu truyén dé thiét bj thu khong bi qua
tai vdi thong tin nhan.

C6 hai phuong phap diéu khién luu luong:

Stop and wait

Sliding window

Trong co ché diéu khién luu luong stop and wait, mdi frame can dugc mady thu xéac
nhan trude khi may phat goi tiép frame ke ticp.

Trong co ché diéu khién luu luong dung cura s6 truot, di lidu phat bi gidi han bdi mot
cuira s0 40 mo rong va co lai dugc tuy theo tin hi¢u xac nhan tr may thu. Tuong ty, dir
liéu thu cling bi gidi han ctra mdt ctra s6 4o co thé co dan dugc theo dir li€u nhan
duoc.

Kiém tra 15i, hay phuong cach xur ly ddi véi dit lieu hay xac nhén bi thét lac, bi hoéng,
la qua trinh truyeén lai dix ligu.

Dit liéu duoc truyén lai nho automatic repeat request (ARQ).
C6 ba dang 15i can dén ARQ: frame bi hong, frame bi tht lac hay xac nhén bi that lac.

Phuong phap dugc ding trong kiém tra 13 tiy thudc vao phuong phap diéu khién luu
luong.

Trong diéu khién luu lwong ding stop and wait, thi stop and wait ARQ duoc ding

Trong diéu khién luu luong ding cira sd truot, go-back-n hay selective reject ARQ
duoc dung.

Trong stop and wait ARQ, mdt frame khong xac nhan dugc géi di

Trong go-back-n ARQ, qua trinh truyén lai bat ddu khi nhan dugc frame khong xac
nhén cho du céc frame trudc d6 da dugc nhan dung. Cac frame trung lap s€ duoc may
thu loai bo.

Trong selevtive-reject ARQ, chi c6 frame khong xac nhan 1a dugc truyén lai.
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