Bai giang: Truyén s lidu Chuong 10: Diéu khién két ndi dir lidu

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

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

Hinh 10.1 Lép két noi dir liéu
Cic chirc ning cia 16p két ndi dir liéu:
0 Hang myc duong ddy (line discipline): diéu phdi cac hé thong két ndi, xéc dinh thiét
bi nao dugc phat va thict bi nao dugc thu.

o Piéu khién lvu lwong (flow control): diéu ph01 lwong thong tin co the truyén duoc
trude khi nhan dugce tin chap nhan (ACK). Dong thoi ciing cung cap tin hiéu chip
nhan tir may thu, két ndi véi qua trinh kiém soat 13i.

o Kiém tra 18i tic 1a phat hién va stra 16i: Cho phép may thu bao cho may phat vé cac
ban tin bi mat hay bi hong nham diéu phdi vi¢c truyen lai dir liéu cia may phat.

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

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

Hang muc duong day duoc thuc hién theo hai cach:
e Yéu ciu/chip nhin (enquiry/acknowledgment: ENQ/ACK) : dung trong thong
tin dong cap (peer to peer communication).

e Hoi vong / lya chon (Poll/select): thong tin so' cap-thir cAp (primary-secondary
communicaton)

| Line discipline

ENQ/ACK Poll/select

Hinh 10.2 Hang muc duong day

10.1.1. Yéu cAu/chip nhin (ENQ/ACK)

Puoc dung chu yéu trong cac hé thdng khong kiém tra sai, tirc 1a cé két ndi riéng cho
hai thiét bi, trong d6 chi c6 mdt may la c6 kha nang thu.
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Station A Station B

Who should start?
N How can one station be sure that > 4
\ 3 ~a E 4
O3 Z >

the other is ready?
Hinh 10.3 Hang muc dwong ddy theo EQN/ACK

Co ché hoat dong:

Station A Station B
‘ } 3
— —
e I
Establishment ACK
ACK
Data transfer 3
I N S
Termination EOT
Time Time

Hinh 10.4 Co ché hoat dgng theo ENQ/ACK

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) trudc hét goi mot frame duoc goi 14 ENQ (enquiry) hoi xem may
thu c6 sin sang thu dit liéu chura.

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

- Néu may phat khong nhan dwoc tin hiéu ACK hay NAK sau khoing thoi gian qui
dinh thi may phat sé cho la tin hi¢u ENQ da bi that lac khi truyén hay do dut mach,
nén s€ gai tiep tin hiéu thay the. Thong thuong, may phat phai thuc hi¢n khoang 3 lan
budc nay dé két ndi thanh cong.

- Néu may phat lién tuc nhan thong tin tir chdi NAK trong 3 lin thi sé cit két ndi va bit
dau lai cac budc nay vao mot thoi gian khac. Néu tin hi¢u nhan dugce la chap nhan, may
phat tu do phat tin.

- Sau khi dd chuyén tin di hét, h¢ théng phat cham dut bang mot frame chim dut truyén
EOT (end of transmission:).
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10.1.2. Ho6i vong / lwa chon (Poll/select):

- Phuong phap nay hoat dong v6i cu hinh mang trong do mot thiét bi duoc phén
cong lam thiét bi so cap va may con lai la thiét bi thi cap

- Cac hé thong da diém can phai diéu phdi nhiéu diém.

- Vin dé can giai quyét 1a : thiét bi da sin sang chua? Va nat nio trong sb cac nit
dugc phép dung kénh thong tin ?

| Who has the right to the channel? I

Pri
Hmary Secondary Secondary Secondary

Hinh 10.5 Hang muc dwong ddy theo Poll/Select

|

Co ché hoat dong:

e Thiét bi so cip va nhiéu thiét b thir cdp dwoc ndi véi nhau thong qua mot duong
truyén, tat ca moi trao d6i déu dugc thuc hién thong qua thict bi so cap ngay ca
khi dich dén 1a thiét bi thu cap (trong hinh v€ dang bus, nhung di€u nay cling
dung véi cac dang mang khac).

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

e Thiét bi so cip xac dinh thiét bi thir cip nao duoc phép sir dung kénh trong mot
thoi gian nhat dinh, dong thoi thiét bi nay cling dong vai tro may phat.

o Néu thiét bi so' cip mudn nhan dir li¢u thi phai héi thir cp cé can géi khong,
chirc nang nay duogc goi la hoi vong (polling).

o Néu thiét bi so' cAp mudn géi dir li¢u, thi phai bao cho cac thiét bi dich thir
cap biét dé chuan bi san sang nhin tin, chic nang nay dugc goi 1a lya chon
(selecting).

Pia chi: gitp nhan dang d6i tugng.

Giao thirc poll/select nhan dang mdi frame duoc thu hay nhan tir mot thiét bi dic thu
trén két ndi. Mdi thiét bi thir cip co cac dia chi khac nhau. Khi truyén dan dia chi xuét hién
trong mdt phan dic thu ctia moi frame, duoc goi la trudng 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 li¢u.

+ Select: Ché do nay duoc dung khi thiét bi so cip can goi thong tin di.

- Truée khi géi tin, thiét bi so' cAp goi di mot frame SEL, trong d6 c¢6 chira truong
dia chi cia thiét bi thu, chi c6 thict bi thit cap nhan dang dugc dia chi nay méi mé
duoc frame nay va doc dit liéu.

- Khi thiét bi thu thir cap di sin sang thi goi vé frame ACK cho so cép, thiét bi so cip
truyen mot hay nhiéu frame dir li€u, tuong ting vdi cac dia chi cua thict bi thir cap.
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e  SEL: chira truomg dia chi ciia thiét bi thir cAp+ENQ;
e ACK: mi ASCII 0000110;

e NAK: mi ASCII 0010101;

e EOT: md ASCII 0000100;

Primary

Secondary Secondary Secondary
— — A B C
e | e | \@
— R — S S S
[ }

Hinh 10.6 Thiét bi so cap giri théng tin di

+ Poll: dung dé thu thong tin dén tir thiét bi thi cap.

e Poll: chira truwdng dia chi cia thiét bi thir cip va ACK;
e NAK:ma ASCII 0010101;
e EOT: ma ASCII 0000100;

Thiét bi thir cap chi duoc phép goi tin khi c6 yéu cau.

Thiét bi so cdp ndm quyén dé bao dam trong hé thong nhidu diém nay chi c6 mot
tin hiéu truyén dan trong thoi gian nhat dinh, khong xuit hién xung dot trén
duong truyen.

Khi thiét bi so cip da sin sang dé nhan tin, thi phai hoi mdi thiét bi thir cdp xem
¢6 can goi khong? Khi thiét bi thir cap thir nhat tra 161 baing NAK néu khong c6
gi goi va bang dir licu néu co.

Néu dap tmg 1a NAK thi thiét bi so cap s& poll tiép dén thiét bi thir cip ké theo
cach tuong ty.

Néu dap tg 1a tich cuc (mot frame dir liéu) thi thiét bi so cap doc frame nay va
tra 101 bang frame ACK dé xéac nhan.

Tuy theo giao thirc khac nhau ma thiét bi thir cip c6 thé goi di lan lugt nhicu
frame dir li€u, hay phai cho tin hicu ACK d¢ co thé tiép tuc gdi di.

Tuy theo giao thirc, ¢6 hai kha nang dé cham dit trao d6i: c6 thé 1a thir cap goi hét
tat ca dir liéu, roi chim dit bang mot frame EOT, hay 1a so cép s& cho biét “hét
thoi gian ™.

Sau khi thiét bi thir cdp da hoan tat truyén tin, so cap co thé poll dén cac thir cip
con lai.
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Hinh 10.7 Thu théng tin dén tir thiét bi thir cap

10.2. PIEU KHIEN LUU LUQNG (FLOW CONTROL)

- Diéu khién lru lwong 13 tap cic thu tuc nham cho thiét bi phét biét vé& lugng dir lidu
duoc truyén di trude khi phai cho tin hi¢u ACK tur bén nhén.

- Luu lwong truyén nay khong dwgc phép 1am qua tii bén thu.
- Thiét bj thu théng bao cho bén goi biét vé cac gidi han dit liéu va co thé yéu cau goi it
hon hay tam dung truyén.

- Thiét b thu con ¢ budc kiém tra va xtr Iy dit liéu trude khi sir dung, diéu nay lam cham
dang ké luu luong truyén dan, nén bén thu thuong c6 thém mot khoi nhé tam, thuong duge
goi 12 by nhd dém (buffer).
Diéu khién lwu lwong la tip cdc thii tuc dwoc ding dé gici han lwong div liéu ma bén
phdt co thé goi di truoce khi nhdn dwoc tin hi¢u xdc nhidn ACK.

C6 hai phwong phap dugc dung 13: dirng - dgi va cira so trwgt

| Flow control
I
Stop-and-wait | Sliding window |
Send one frame at a time Send several frames at a time

Hinh 10.8 Hai phwong phép ding trong diéu khién luu hrong

10.2.1. Dirng-doi:

Sender Receiver

N, Z

72

2,

Time Time

Hinh 10.9 Phuong phap dung-doi
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Trong phu"ong phdp nay, thiét bi phat géi xong mét frame va doi tin hiéu xdc nhin ACK
roi goi tiép frame ké.

Uu diém: cta phuong phap nay la don gian

Khuyét diém: toc d6 truyén bi cham do qua trinh dimg-doi
10.2.2.Ciia s truot:

Phirong phdp nay cho phép nhiéu frame ciing mét liic

Window

[
[6[7]of1]2]s]4][s][6]7]0[1][2]3]4]5]

Hinh 10.10 Ghép nhiéu frame thanh mét cira s6

Cira s6 gbi :

Sender window

o[1]2]3T4]5]6]7]J0o]1]2[3]4]5]6]7]

— Direction I— Direction
This wall moves to the right This wall moves to the right
when a frame is sent when an ACK is received

Hinh 10.11 Cira s6 géi
Dung ¥ twéng, cira s6 triegt co tir bén trdi khi frame dir liéu dwoc géi di. Cira s6 triot
cua thiét bj phat mo rong vé bén phdi khi nhan dwoc tin hiéu xac nhdn ACK.
Cira s6 nhan:

Receiver window

o[1]2]3]4]5]6]7[o]1]2]3]4]5]6]7]

— Direction I Direction

~

I This wall moves to the right ’ ‘ This wall moves to the right I

when a frame is received when an ACK is sent

Hinh 10.12 Cita s6 nhédn

Dung ¥ twéng, cira s6 trwot cia may thu co tie bén trdi khi frame dir liéu dwoc nhan.
Cita s6 trueot ciia thiét bi thu mé réng vé bén phdi khi goi tin hiéu xdc nhin ACK di

Thi du:
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Receiver
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Hinh 10.13 Qud trinh truyén nhdn dit liéu ding cira sé truot
e Khi méi bit dau, ctra sd thiét bi phat va thu déu mo rong ti da bao gém 7 frame
e Cac frame nay dugc danh s6 tr 0 dén 7 va duoce luu vao bd dém.
e B dém phai co6 kich thudc 16n hon. Vi du trén bd dém co6 kich thudc 1a 13.

Kich thwée ciia cira so: kich thwée cia cira s6 luon nhé hon modulo cia frame 1
don vi dé de thuc hién tin hi¢u ACK.

Gia st s6 chudi frame 1 8 va ta chon kich thudc cira s6 ciing 1a 8. Néu frame 0 duoc
g61 va nhan tin hiéu ACK 1. B6 phat m¢ rdng cira s6 va gbi cac frame 1,2, 3,4,5,6,7 vaO.
Néu lai nhan duge ACK 1 thi khong thé x4c nhan duoc khi tin hiéu nay la ban sao cua ACK 1
trudc do (do mang thuc hién) hay d6 la ACK1 méi khi méi nhdn xong 8 frame. Néu ta chon
kich thudc ctra s6 1a 7 thi didu noi trén khong thé xay ra.

10.3. PIEU KHIEN LOI (ERROR CONTROL)

Piéu khién 15i 12 phuwong phap phit hi¢n va truyén lai dir li¢u.

ARQ (Automatic Repeat Request): Yéu ciu Lip lai tw dong.

Stra 16i trong 16p két ndi dir lidu: Néu phét hién 16i khi truyén thi bén thu gai vé tin hiéu
khong x4c nhan (NAK) va frame dugc gdi lai. Qua trinh nay dugc goi 1a yéu cau tw dong lip
lai (ARQ)

Sita 16 trong 16p két noi dir liéu ding co s6 yéu cau tw dong ldp lai (ARQ), tirc la viéc
truyen lai dir liéu trong ba truong hop:

o Frame(data) bi hong.
e Frame(data) bi thit lac.
e Tin higu chip nhian(ACK) bj thit lac.
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C6 2 phwong phap diéu khién 15i:
® ARQ dirng- dgi
e ARQ diing civa sé truot

| Error control I

|
Stop-and-wait Sliding Window
ARQ ARQ

|
Go-back-n I Selective-reject I

Hinh 10.14 Céc phwong phdp diéu khién 16i

10.3.1 Stop and Wait ARQ:

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

Dé c6 thé goi lai dir lidu, co dic diém cho co ché kiém tra 16i nhu sau:

- Thiét bi phat giit mdt ban sao ciia frame géi cudi cling cho dén khi nhan dugc tin
hi¢u chap nhén frame nay (Viéc luu gilt ban copy nham dé bd phat gdi lai frame bi that lac
hodc bi hong cho dén khi frame dugc nhan dang).

- Tt ca cac frame dir liéu va ACK déu duwgc danh s0 tuin trla0val.

Néu goi frame di liéu 0 (data 0) thi s& nhan tin hiéu ACK 1a 1(ACK 1), cho biét bo thu
da nhén duoc dir liéu 0 va dang chd dir liéu 1. Cach danh s6 nay cho phép nhan dang cac
frame dir liu trong truong hop phai goi lai nhiéu lan.

- Néu 156i dugc phat hién trong frame dif liéu, cho thay ¢4 bi hong trong qua trinh truyén
thi co tin hiéu NAK tra ve.

Frame NAK nay khong dwgc danh s, cho may phat biét phai truyén lai frame dir liéu
vura goi xong.

Stop and wait ARQ doi héi may phat phai chd cho dén khi nhin duoc tin hitu ACK
cta frame cudi cling vira goi, trudc khi chuyén frame ké tiép. Khi may phat nhan duoc NAK,
méy phat phai goi lai frame di goi ctia lan nhan ACK trude, khong ké s6 lugng.

- Thiét bi phat dwoc trang bi mdt by dinh thoi (timer), néu khong nhin duoc tin hidu
xac nhan ACK can thiét trong thoi gian cho phep tir may thu, may phat s& hiéu la frame dir
liu vira goi da bi that lac va sé tiép tuc goi lai lan nira.

a. Truong hop hu Frame dir liéu:
Néu may thu phat hién mot frame vira nhan c6 16i thi s& chuyén vé mot frame NAK va may
phat s& chuyén lai frame vira chuyén.

Vi du: trong hinh bén dudi, may phat chuyén mot frame dir liéu: data 0. May thu
chuyén vé mot tin hiéu ACK 1, cho biét data 0 d3 dén tot va may thu dang chd 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 mdi: data 0. May thu nhén ra 16i va goi vé NAK. May
phat goi lai data 0. Truong hop nay may thu tét, nén may thu chuyén vé tin hiéu ACK 1.
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Sender Receiver

[ Dota [ 1 ]
Error in Frame O
I o
s

Time b d Time

Hinh 10.15 Truong hop frame dit liéu bi hu

b. Truwdng hop mit Frame:

- Bi that lac Frame data trong qua trinh truyén
- Bi thit lac Frame ACK trong qué trinh truyén
- Bi thit lac Frame NAK trong qué trinh truyén

* Thit lac Frame data :
May phat c6 trang bi bd dinh thoi khi truyén dir liéu.

May phét chd doi tin hieu ACK hay NAK khi tin hiéu duoc goi, néu tin hisu ACK
hay NAK khong dén may phat, may phat doi hét thoi gian qui dinh, s€ goi lai ban tin vira goi
rdi cho doi thong tin x4c nhan tir may thu.

Sender Receiver

Time Time

Hinh 10.16 Truong hop frame diF liéu bi mat

* Thit lac Frame ACK

e Frame dir li€u da téi dugc may thu

e Tin hiéu ACK hoidc NAK lai bi thit 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 Méy thu nhan va kiém tra,

e Nhén frame copy nay nhu 14 ban sao, chdp nhan r6i huy di dé cho ban tin ké tiép
dén.
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Sender Receiver

~

i 5 =
= =
rme e Lost

second copy
ACK 1 discarded

Time Time

Hinh 10.17 Frame ACK bi mdt

10.3.2.Sliding Window ARQ:

C6 nhiéu co ché dung dé kiém tra 161 khi truyén di liéu lién tuc.

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

- Thiét bi géi giir ban sao ciia tit ca cac frame géi di cho dén khi ching duoc xac
nhan.

Néu cac frame tir 0 dén 6 da dugc goi di, va xac nhan cudi cing 1a & frame 2 (cho doi
3), thi may thu gilt cac ban sao cta frame 3 dén 6 cho dén khi chung dugc nhan dang.

- May thu con c6 thé goi vé frame NAK néu dit liéu nhan bj héng.
Frame NAK cho may phat biét dé goi lai frame bi hong,

Do cira s6 trugt ¢6 co ché truyén lién tuc (khong giébng nhu truong hop stop and wait),
cac tin hiéu ACK va NAK déu phai dugc danh so dé c6 thé nhan dang.

Céac frame ACK mang so cua frame mong muon ke tiép. Trai lai, cac frame NAK mang
s0 cua frame bi hong.

Trong ca hai trudng hop, tin hiéu dén may phét 1 s6 frame ma may thu mudn. Cha y
rang nhitng frame dit liéu dugc nhan khong c6 13i thi khong c6 cac xac nhan riéng biét. Néu
tin hiéu ACK sau cling mang s 3 va ké tiép ACK6 da nhan thi cac frame 3,4 va 5 déu nhan
tot. Tuy nhién, mdi frame bi hong lai can dugc xac nhan. Néu frame dit liéu 4 va 5 bi sai khi
nhén, thi ca NAK 4 va NAK 5 phai dugc goi vé. Tuy nhién, NAK 4 cho médy phat biét 1a tat
ca cac frame da nhan trude frame 4 da dugc nhan tot.

- Tuong tu nhu trudng hop stop and wait ARQ, thiét bi phat trong ctra s6 trugt ARQ
duogc trang bi by dinh thoi c6 kha nang xu Iy cac xac nhan bi that lac. Trong cira sO truot
ARQ, (n-1) frame (kich thudc cua cira so) c6 thé duge gd1 di trude khi nhan dugce xac nhén.
Néu (n-1) frame la cac xac nhan mong dg¢i, may phat khéi dong bo dinh thoi va cho trude khi
go1i nita. Néu da hét thoi gian cho phép ma khong nhan duge xac nhan thi may phat gia s 1a
cac frame chwa nhan dugc va goi lai mot hay tat ca cac frame tiy theo timg giao thirc. Chii y
rang trong phuong phap stop and wait ARQ, may phat khong co cach nao biét dugc 1a frame
bi that lac 1a dir lidu, ACK hay NAK. Béng cach goi lai cac frame dit li€u, co hai kha nang
khoi phuc: dir liu that lac va NAK that lac. Néu thit lac frame 1a frame ACK thi may thu co
thé nhan biét sy du thira thong qua sd trén frame va loai cac dif liéu thira.

a.Go-Back-n ARQ
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Trong phuong phép cira s6 trugt go-back-n ARQ, néu mét frame bj that lac hay hong,
tat ca cac frame dugc phat khi tin hiéu xac nhén cuoi cung dugc goi di. Co6 3 dang phat lai:
Huw Frame data, mat Frame data, mat Frame ACK

Hw Frame:

Viéc gi xay ra néu cac frame 0, 1, 2 va 3 da duoc gd1 di, nhung tin hiéu xac nhan dau
tién lai 1a NAK 3? Xin nh6 cho rang NAK c6 hai y nghia: (1) mot xac nhdn vé tit ca céac
frame nhan dugc trudc khi c6 frame bi hong va (2) tin hi€u khong xac nhéan ddi v6i frame
hién tai. Néu NAK déu tién 1a NAK 3, co nghia 1a cac frame dit li€u 0, 1, va 2 da dugc nhéan
t6t. Chi can goi lai frame s 3.

Viéc gi xay ra néu cac frame tr 0 dén 4 d3 duge gd1 di trude khi nhan dugc NAK 27
Ngay vira khi may thu phét hién 18i, thi may nging tiép nhan cac frame cho dén khi frame bi
hong dugc thay thé xong. Trong trudng hop nay thi dir liéu 2 xuét hién hong va bi loai, cung
cac dir liéu 3 va 4. Dir liéu 0 va 1, da dugc nhan trude khi c6 frame bi hong, da dugc chﬁp
nhén, bang cach goi vé may phat frame NAK 2. Nhu thé can goi lai cac frame 2, 3 va 4.

Hinh v& dudi diy cho mot thi du trong d6 6 frame dugc gdi di trude khi phat hién ra 16i &
frame 3. Truong hop ndy may thu goi vé tin hiéu ACK 3 cho biét cac frame 0, 1 va 2 di dugc
chip nhan. Trong hinh thi ACK 3 di duoc goi trude khi dit lidu 3 dén. Phat hién 15i tai frame
3, tin hiéu NAK dugc goi tirc thi va cac frame 4 va 5 bi loai khi chiing dén. Thiét bi phat goi
lai ca ba frame (3, 4 va 5) do tur xac nhan trudc do, va qua trinh tiép tuc. May thu da loai cac
frame 4 va 5 (cung cac frame tiép theo) cho dén khi nhan tot duoc frame 3.

Sender Receiver

Error, Discarded

Discarded

Discarded

Resent |

Resent

Resent

4
<
(X X ]

v
Time Time

Hinh 10.18 Truong hop hu frame dii liéu

Mét Frame dir liéu:

Giao thirc cira sb truot doi hoi cac frame dit lidu phai dugc chuyén di tuan ty. Néu mot
trong sd cac frame nay bi nhiém nhiéu va bi thit lac trong khi truyén, thi frame dén sau sé& bi
méy thu loai. May thu kiém tra s6 nhan dang ctia mdi frame, phét hién ra 1d mot sb frame da
bi bé qua, va goi vé tin hiéu NAK cho frame thit lac dau tién. Frame NAK khong chi ra 1a
frame da bi that lac hay hong, chi thong bao yéu cau goi lai. Thiét vi phat s& phat lai frame do
NAK yéu ciu, cung cac frame di dugc chuyén di sau frame vira thét lac.
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Sender Receiver

o z
) i Z
Lost
[ NAKZ ]
Cowe [ 2]
Discarded
I T EEE

- A\

Time

Discarded

Ti;\ze
Hinh 10.19 Truwong hop mat frame div liéu

Trong hinh trén, dit li€u 0 va 1 thu dugc nhung dit li¢u 2 thi bi that lac. Frame ké tiép s€
dén may thu 1a frame 3. May thu dang chd frame 2 nén frame 3 bi xem 14 18i, bi loai va goi vé
thong bao NAK 2, cho biét cac frame 0 va 1 da dugc chép nhan nhung frame 2 thi bi sai (bi
that lac trong trudng hop nay). Trong thi du trén, do may phat da phat dir liéu 4 trudc khi
nhan dugec NAK 2, dit liéu 4 dén dich nhung bi loai. Mgt khi may phat nhan dugc tin hiéu
NAK 2, thi chuyén tat ca cac frame con bi ket lai (2,3va4).

Mit ACK:

May phat khong mong nhin duoc cic frame ACK sau mdi dir liéu da goi. Piéu d6 nén
khong thé dung cac chudi sé cia ACK dé nhin dang cac frame ACK hay NAK bj that lac, nén
phai ding mot timer. Thiét bi phat c6 thé goi bat ky frame nao trong lic ma cira s con cho
phép trude khi chd tin hiu chap nhan. Mot khi gidi 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 thét lac, thi may phét phai chd mai. Dé tranh tinh trang nay, phai
phat phai trang bi mot bo timer nham bat dau dém khi dung lugng 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 tu 1an nhin duge ACK gﬁn nhét.

Sender

Time Time

Hinh 10.20 Truong hop mdt frame ACK

Hinh trén cho thiy tinh huéng khi may phat da goi di tat ca cac frame va cho tin hiéu
xac nhan da bi thét lac dau d6 trén dudng truyén. May phat chd trong mot thoi gian xac dinh,
rdi goi lai cac frame unacknowledged. May thu nhan ra duoc 1a 1an truyén méi nay 13 1an lip
lai cua lan trudc, go1i tiép di tin hiéu ACK, va loai bo thong tin thira.
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b.Selective - Reject ARQ

Trong giao thirc nay, chi c6 diing cac frame bi hong hay thét lac 1a dugc truyén lai. Néu
mot frame bi hong trong khi truyén thi tin hiéu NAK dugc gdi vé va frame nay dugc goi
riéng. B thu phai c¢6 kha niing chon loc cAc frame va chén vao ding ché trong chubi
frame. Dé thyc hién duoc viée nay, hé thong selective-reject ARQ co diém khéc so véi go-
back-n ARQ nhu sau:

- Thiét bi thu phai c6 trinh ty chon loc cho phép sip xép lai cac frame nhan duoc. Thiét
bi thu cling can Iuu trit dugc cac frame da nhan dugc tur sau khi géi vé NAK cho dén khi
frame hong nay duogc thay the.

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

- B6 nhé dém tai phan thu sé& luu trit tit ca cac frame di nhan duoc trude d6 cho dén khi
tat ca cac frame truyén lai dugc chon loc va cac frame tring 13p dugc nhan ra va loai bé.

- Nham tang tinh chon loc, cac sé ACK, tuong tu nhu s NAK ciing dugc ghi cho cac
frame da nhan dugc (hay that lac) thay vi 1a cac frame mong muon nhan.

-Tinh phtrc tap nay doi hoi kich thwéc ciia cira s6 phai bé hon so véi truomg hop go-
back-n dé cho phép hé théng hoat dong hiéu qua hon. Kich thudc cira s6 nén duoc chon bé
hon hay bang (n+1)/2, trong d6 (n-1) 1a kich thudc ctra s6 cua trudong hop go-back-n.

Céc trudong hop hong: Hu Frame data, mat Frame data, mat ACK.

Damaged Frame:

Sender Receiver

[ Data ] i
Errors in Frame 2

[ oe= [ 2]
[ > ]

Resent|

4
Time

Hinh 10.21 Truwong hop mdt frame dit liéu trong Selective-Reject ARQ

Hinh trén minh hoa tinh huéng trong d6 frame bi hong dugc nhan. Theo do, frame 0 va
1 dugc nhdan nhung khong dugc xac nhan. Di li¢u 2 dén va bi phét hién 1a c6 161, dén co tin
hiéu NAK vé. Tuong ty frame NAK trong phuong phap stra 16i go-back-n, mot NAK ¢ day
chira thong tin ctia phﬁn x4c nhan dir 1iéu nhan va chi thi sai s ¢ frame hién tai. Trong hinh
thi NAK-2 cho may phat biét rang dit liéu 0 va 1 da dugc chap nhan, nhung phai goi lai dit
liéu 2. Khac vdi truong hop may thu cua hé go-back-n, truong hgp nay may thu 1a hé chon-
loc nén bat dau chép nhan cac frame m&i trong khi chd doi cac 16i phai sira. Tuy nhién, do
ACK cho biét vé& cac cudc nhan thanh cong khong chi trong frame dang c6 ma con c6 gia tri
cho tit ca cac frame dd nhan duoc trude do, cac frame nhan duge sau khi frame error chua
dugc xéc nhan, cho dén khi cac frame hong dwgc goi lai. Trong hinh thi may thu chip nhan
dir liéu 3, 4 va 5 trong khi cho ban copy ctia dit liéu 2. Khi dit li€u 2 méi toi, tin hidu ACK 5
duoc goi tra vé, xac nhan vé tin hiéu 2 méi, va cac frame géc 3, 4 va 5. May thu can c6
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phuong thirc chon lya trong cac chudi frame dwogc truyén lai va theo doi xem frame hong con
thiéu dé c6 thé xac nhan.

Lost Data Frame: Tuy cac frame co thé duoc nhan, nhung khong c¢6 nghia 1a duoc xac
nhan. Néu frame bi thit lac thi frame ké tiép s& khong duoc nhan vao chudi. Khi may thu cd
sap xép lai cac frame hién co, thi s& phat hién ra thiéu sot nay va goi di tin hiéu NAK. Puong
nhién 1a may thu chi c6 thé nhan ra thiéu sét nay néu co cac frame tiép tuc dén. Néu frame
that lac 1a frame truyén cudi cung thi may thu khong 1am gi va may phat s& xem sy im ling
nay chinh la NAK.

Lost Acknowledgment: Cic frame ACK va NAK thit lac duoc selective-reject ARQ
xir Iy twong tu nhu trong truong hop go-back-n ARQ. Khi thiét bi phat dat du dung luong
cua cira sO hay khi cham dut truyén, thi thiét lap b timer. Néu khong c6 tin hiéu xac nhan
trong khoang thdi gian qui dinh, thiét bi phat goi lai tit ca cc frame chwa duoc xac nhén.
Trong hau hét trudng hop, may thu s& nhan ra cac ban tring lip va loai bo chiing.

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

Mic du chi truyén lai cac frame bi hong hay that lac nén c6 vé hiéu qua hon so vdi viée
chuyén lai tit ca cac frame bi hong, nhung do co ché chon loc va lwu trit ma may thu phai cé,
cung v6i co ché chon loc phirc tap nén phuong phap selective-reject c6 chi phi dit hon va it
dugc dung. Tuec 14, tuy c6 hiéu qua hon nhung thuc té thi phuong phap go-back-n dugc ding
nhiéu hon do dé thiét 1ap hon.

Chit ¥ la giao thirc stop and wait la trwong hop ddc biét cia giao thirc cira 6 truot
trong do kich thuoc cira s6 dwoc chon la 1.
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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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TOM TAT

Lop thir hai trong m@ hinh OSI, 16p ké"g ndi derIiéu, c6 ba chirc nang chinh: hang muc
duong day, diéu khién luu Iugng, va kiém tra 10i.

Hang muc dudng day thiét 1ap cac trang thai cta cac thiét bi (thu hay phat) trong két
noi.
ENQ/ACK la phuong phap hang muc duong day diung két nbi diém- diém.

Thiét bi thu duing ENQ/ACK dé tra 11 bang cach xac nhan (ACK) néu thiét bi da sin
sang nhan dir liéu hay khong xac nhan NAK néu chua san sang.

Poll/select 1a mot phuong phap trong hang muc duong ddy. Thiét bi so cdp can khdi
tao thong tin bang cac frame poll hay select (SEL).

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

Mot frame SEL du;c_yc thiét b1 so cap goi dén thu cap dé thong bao chuan bi nhan di
liéu. Thur cap c6 the tra 161 bang ACK hay NAK.

Diéu khién luu luong 13 qua trinh diéu hoa dit lidu truyén dé thiét bi thu khong bi qua
tai voi thong tin nhan.

C6 hai phuong phap diéu khién luu luong:

Stop and wait

Sliding window

Trong co ché diéu khién luu lugng stop and wait, mdi frame can dugc may thu xac
nhan trudc khi may phat goi tiep frame ke tiep.

Trong co ché diéu khién luu lugng dung ctra s6 truot, dit liéu phét bi giéi han boi mot
clra s0 a0 mo rong va co lai dugc tuy theo tin hi€u xac nhan tir may thu. Tuong ty, dit
li€u thu ciing bi gidi han cra mdt ctra s6 ao c6 thé co gian duoc theo di liéu nhan
duoc.

Kiém tra 16i, hay phuong cach xir Iy déi voi dit liéu hay xéc nhén bi thét lac, bi hong,
la qua trinh truyén lai dit lidu.

Dit liéu dugc truyén lai nhd automatic repeat request (ARQ).
C6 ba dang 16i cAn dén ARQ: frame bi hong, frame bi tht lac hay xac nhén bj thit lac.

Phuong phap dugc dung trong kiém tra 18i tuy thudc vao phwong phap diéu khién luu
luong.

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

Trong diéu khién luvu luong dung cira s truot, go-back-n hay selective reject ARQ
duoc dung.

Trong stop and wait ARQ, mot frame khong xac nhan dugc gdi di

Trong go-back-n ARQ, qué trinh truyén lai bat d¢au khi nhan dugc frame khong xac
nhan cho du cac frame trudc d6 da dugc nhan ding. Cac frame trung lap s€ dugc may
thu loai bo.

Trong selective-reject ARQ, chi c6 frame khong xac nhén 1a duoc truyén lai.
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BAI TAP CHUONG 10
I. CAU HOI ON TAP
Cho biét khac biét giira thong tin va truyén dan.

Ba chirc ning co ban cia 16p két ndi dir lidu 1a gi?

Muc dich ciia hang muc duong?

bl A

Hai phuong phap hang muc dudng ddy 1a gi? Cho biét khi nio thi hé thong lwa chon cic
phuong phap nay?

Cho biét co ché cia ENQ/ACK?

6. Cho biét co ché cua Poll/select?

9]

7. Tai sao trong phuong phap poll/select lai can dinh dia chi ma phuong phap ENQ/ACK thi
khong?

8. Khac biét gitra polling va selecting?
9. Tai sao lai can c6 diéu khién luu luong?
10. Cho biét vai tro ciia bo dém tai mdy thu trong co ché diéu khién luu lrong?
11. Cho biét hai phuong phéap diéu khién luu lrong dit liéu qua két ndi thong tin?
12. Co ché cua phuong phap diéu khién lwu lwong stop and wait?
13. Co ché hoat dong cua phwong phap diéu khién luu lvong dung cira s truot?
14. Cho biét y nghia cua tir diéu khién 16i trong 16p két ndi dir liéu?
15. Hai phwong phap diéu khién 15i chinh ?
16. Khi nao thi may phat phai goi lai mot goi?
17. Cho biét co ché cua phuong phap diéu khién 161 stop and wait ARQ?
18. Cho biét hai dang ctia phuong phéap diéu khién 16i dung cira sd truot?
19. Cho biét cac tham sb phai quan tdm trong diéu khién luu luong?
20. Trong diéu khién luu lugng dung stop and wait, dinh nghia va cho biét vai tro cta:
a. Mot frame bi hong
b. Mot frame bj thét lac

21. Trong phuong phap stop glnd wait ARQ, diéu gi xay ra khi frame NAK bj thit lac khi
truyén? tai sao lai khong can danh so6 NAK?

22. Phuong phap ARQ cira s6 truot nao duge dung nhiéu? Tai sao?

23. Khi nao mét frame bi loai bd trong ba phuong phap ARQ?
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IL.
24.

25.

26.

27.

28.

29.

CAU HOI TRAC NGHIEM

Thiét bi thtr cép trong cdu hinh nhiéu
diem s€ gdi dir li¢u khi nao?

a. ACK
b. ENQ
c. Poll
d. SEL

Trong phuong phép cira s6 truot, néu kich
thudc ctra so 1a 63, cho biét tam cua chuoi
SO

a. 0dén63
b. 0dén 64
c. 1dné63
d. 1dén 64

Trong phuong phép dicu khién luu lugng
dung ctra soO trugt, cac frame bén trai cuia
ctra s6 may thu la cac frame:

a. Pugc nhian nhung khong duoc xac
nhan.

b. DPuoc nhin va xac nhan.
c. Khoéng dugc nhan.
d. Khong dugc goi.

biéu hoa toc do truyén cia cac frame dir
liéu dugc goi la:

a. Hang muc duong day
b.

c. Diéu khién toc do dir liu

Diéu khién luu luong

d. Diéu khién chuyén mach

quyét dinh vai tro (phat hay thu) caa
mot thict bi trén mang:

a. Két ndi duong day

b. Két ndi mang

c. Hang muc duong day
d. Diéu 1é két ndi

Qua trinh truyén lai cac frame bi hong
hay that lac trong l6p két noi dir liéu dugc
goi la:

30.

31.

32.

33.

34.

a. Kiém tra 15

b. Tinh trang 16i

c. Hang muc duong day

d. Diéu khién luu lugng

Khi thiét bi so cAp mubn goi dit ligu dén
cho thit cap, thi trudc hét phai goi:

a. ACK
b. Poll
c. SEL
d. ENQ

Khi thiét bj so cdp di sin sang dé goi dit
li€u, thi né phai chod frame nao:

a. ACK
b. Poll
c. SEL
d. ENQ

Trong hé thong dong cip, khi mot thiét bi
muon géi dir li€u dén mat thiét bi khac, thi
can phai goi:

a. ACK
b. Poll
c. SEL
d. ENQ

Diéu khién lwu luong 1a can thiét dé ngin
ngua:

a. Lbi cac bit

b. B dém may phat bi qua tai

c. B0 dém may thu bi qua tai

d. Tranh chap giita may phat va may thu

Trong go-back-n ARQ, néu cac frame 4, 5
va 6 dugc nhén thanh cong, thi may thu s€
g01i frame ACK nao cho méy phat:

a. 5
b. 6
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35.

36.

37.

38.

39.

c. 7
d. Khong thudc cac so vira ké

Trong cira sO trugt ¢6 kich thude (n-1),
tirc 1a chudi n, thi ¢ toi da bao nhi€u
frame dugc gdi ma khong xac nhan:

a. 0

b. n-1
c. n
d. nt+l

Mot Frame ACK 3 trong phuong phap
diéu khién luu luong ctra s6 truot (cira sO
c6 kich thude 1a 7) cho thay Ia frame ma
méy thu mudn nhén tiép 1a frame s6 may:

a. 2
b. 3
c. 4
d. 8

Trong phuong phdp stop and wait ARQ,
néu dir liéu 1 co 16i, thi may thu gdi vé
frame nao:

a. NAKO
b. NAK I
c. NAK?2
d. NAK

Phuong phap ARQ ndo dugc dung néu
khi nhan duoc NAK, thi tit ca cac frame
ké tir lic frame x4ac nhan cudi cung duogc
truyén lai.

a. Stop and wait

b. Go-back-n
c. Select-reject
d. avab

Phuong phap ARQ ndo dugc dung néu
khi nhén d}xoc NAK, chi c6 frame bi
hong hay that lac la duogc goi lai

a. Stop and wait
b. Go-back-n

c. Select-reject
d. avab

40.

41.

42.

43.

44.

45.

ARQ c6 nghia la

a. automatic request quatalization

b. automatic repeat request

c. automatic retransmission request

d. acknowledge repeat request

Chire nang nao la chuc nang cua 16p két
noi dir liéu

a. hang muc duong day

b. diéu khién lwu luong

c. kiém tra 13i

d. tit ca cac chirc ning trén

Trong cdu hinh thong tin dang nao ma
phuo‘ng 7phép poll/select dugc dung dé
di€u khién duong day:

a. peer to peer

b. peer to primary

c. primary to peer

d. primary to secondary

Mot timer dugc thiét lap khi
g61 di

duoc

a. Mot goi

b. ACK

c. NAK

d. Cac cau trén

Poll/select can c6 dé nhan dang goi

a. timer
b. buffer
c. dia chi

d. duong truyén

Trong phuong phap di?:u khién luu luong
stop and wait, d€ truyén di n goi thi bao
nhiéu frame xac nhan can co

a. n
b. 2n

c. n-1
d. ntl
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IL. BAI TAP

46.

47.
48.

49.

50.

51.

52.

53.

54.

55.

V& cira s6 phat va thu trong hé dung go-back-n ARQ cho béi:
a. Frame 0 d& gdi, frame 0 dugc xac nhan

b. Frame 1 va2 dugc gbi. Frame 1 va 2 dugc xac nhan

c. Frame 3,4 va 5 dugc goi va nhan dugc NAK 4

d. Frame 4,5, 6 va 7 dugc goi; cac frame tu 4 dén 7 duoc xac nhan.
Lam lai bai tp 46 dung selective-reject ARQ

Thiét bi thu s& goi gi nham déap g lai:

a. poll

b. select

S6 trén frame NAK cho biét:

a. stop and wait ARQ

b. go-and back-n ARQ

c. selective reject ARQ

S6 trén frame ACK cho biét

a. stop and wait ARQ

b. go-and back-n ARQ

c. selective reject ARQ

ACK 7 dugc may phat nhan dugc trong hé go-back-n dung cira s6 truot. Hién dang goi di
cac frame 7, 0, 1, 2 va 3. Giai thich v€ qua trinh thu trong cac trudong hgp sau:

a. ACK1
b. ACK 4
c. ACK3
d. NAK 1
e. NAK 3
f. NAK7
Giao thire cira sO truot ding kich thudc cira s6 14 15. Cho biét s bit can c6 dé dinh nghia
chuoi s6?
Mot giao thirc cira s truot dung 7 bit dé bicu dién mot chudi s6, cho biét kich thude cira
s0 la bao nhiéu ?
Mot giao thire ctra s6 dung kich thudc cira 1a 7. B sung thém vao chudi sb sau cho 20
goi:

0,1, 2, 3,4, 5, 0, et ettt et ettt s bt neeteeneeeneeneens
Mot may tinh dung chudi s6 sau. Cho biét kich thudc ctra s6?
0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,0,1..cceeereeiiieieiieieeeeeeeeete et
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56. Ta da biét 1a giao thirc stop and wait thuc chit 13 giao thirc cira s6 trugt véi kich thude 1a
1. Minh hoa hoat dong ctia ctra so trong hinh 10.22

Sender Receiver
\ &

S gs

S >

Errorin Frame 0

NAK

i
:

Time . Time

Hinh 10.22

57. Lam lai dung hinh 10.23

Receiver

Sender

Time out

H
Time Time

Hinh 10.23

58. Lam lal dung hinh 10.24

Sender Receiver
i

) J 2

z 2

Second copy
discarded

Time

Hinh 10.24

59. Minh hoa hoat dong cua ctra sb g61 trong hinh 10.25. Cho biét vi tri chinh xac cua céc
vach trong moi lan truyen. Gia st kich thudce ctra so 1a 7.
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Sender Receiver

Error, Discarded

Discarded

Discarded

Resent

Resent

Resent

Hinh 10.25

60. Lam lai bai 59 dung hinh 10.26

Sender Receiver

N I
i Y %

=

Lost

Disardac
(L [4]
L]

Discarded

. .
Time . Time

Hinh 10.26

61. Lam lai bai 59 dung hinh 10.27

Sender

3

—{om o

ACK3

Time out

Lost
I R e

Time Time

Hinh 10.27

62. Mdy tinh A dung giao thirc stop and wait ARQ dé goi goi dén may tinh B. Néu cy ly giita
hai may la 4000 km, cho b1et thoi glan can thiét ¢é may tinh A nhan duoc xac nhan goi?
Dung van toc anh sang cho tdc do truyén va gia st thoi gian giita lac nhan va xac nhan 1a
khong.

63. Trong bai 62, cho bjét thoi gian can thiét dé may tinh A goi mot gbi co kich thude 1000
byte néu toc do truyen dir liéu la 100.000 Kbps.

64. Dung két qua ctia bai 62 va 63, cho biét thoi gian rdi cia may A
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65. Lam lai bai tp 64 cho hé thong dung giao thuc cira sé truot ARQ véi kich thude cira sb 1a
255

66. Trong hinh 10.23, v& ctra s sau khi goi cac géi tir 0 dén 11 va nhan dugc ACK 8

1[2]3]4]s]6]7]8]9]t0[11]12]13[14[15[ 0]

67. Trong hinh 10. 23, v& cira s6 sau khi may phat d goi cac goi tir 0 dén 11 va nhan duoc
ACK6

68. trong hinh 10. 23, may phat da goi di cac goi tur 0 dén 14, va khong nhan duogc x4c nhan,
va da het thoi gian cho. VE cira s6 may phat
Trong hinh 10. 23, may thu di goi ACK 6 nhung ACK 9 bi thit lac. V& cira s may phat.
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