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Tong quan

« 3 tuan truée ; Giao thue IP
 Dia chi, géi tin IP
* |ICMP
« Chon duong
» HOm nay: Tang giao van
« Nguyén ly tang giao van
* Giao thirc UDP
* Giao thirc TCP

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




DAIHOC
BACH KHOR

DAIHOC BACH KHOA HANOI :
VIEN CONG NGHE THONG TIN VA TRUYEN THONG

Cac khai niém co ban
Vi tri trong kién trdc phan tang
Hwéng lién két vs. Khéng lién két
UDP & TCP



Vi tri trong kién trdc phan tang

Application
(HTTP, Mail, ...)

Transport
(UDP, TCP ...)

Network
(IP, ICMP...)

Datalink
(Ethernet, ADSL...)

Physical
(bits...)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

Ho tro cac rng dung trén mang

Truyen dir liéu gitra cac trng dung

Chon dwong va chuyén tiép goi tin gitra
cac may, cac mang

Hb tro viéc truyén thdng cho cac thanh
phan ké tiép trén cung 1 mang

Truyén va nhan dong bit trén dwdng
truyén vat ly




Tong quan vé tang giao van (1)

network

* Cung Cap phuwong tién truyen Gata Tk

gitra cac rng dung cuoi g

« Cac &ng dung la cac tién trinh
chay trén cac may.

« Bén guri: <
+ Nhan di ligu ttr (ng dung

 Pat di¥ lieu vao cac doan tin va
chuyen cho tang mang

 Néu di liéu qua Ién, no sé
dwoc chia lam nhiéu phan va

transport

dat vao nhiéu doan tin khac P network
nhau p?\)?silcnal
A Pa > (@l
 BéNn nhan: &g @

« Nhan céc doan tin tir tdng mang
. Tap hop d lieu va chuyén lén
Fa® ‘anMJ &QGQHI%NG TIN VA TRUYEN THONG
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Tong quan vé tang giao van (2)

application

* Duoc cai dat tren cac hé
thong cuoi
« Khong cai dat trén cac
routers, switches...
* Hai dang dich vu giao van

« Tin cay, huwdng lién két, e.g
TCP

data link
physical

network

data link
physical

network
z data link
. 0 ' > A T- a hysical [ network | ko
Khong tin cay, khong lien ket, @ COEE T o
e.g. UDP @ physical data ink
physical

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Tai sao lai can 2 loai dich vu?

» C4c yéu cau dén tir tdng ng dung la da dang

« C4c trng dung can dich vu v&i 100% dd tin cay
nhw mail, web...
e St dung dich vu cua TCP

« Cac trng dung can chuyén di¥ liéu nhanh, c6 kha
nang chiu 10i, e.g. VoIP, Video Streaming

e St dung dich vu caa UDP

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




U’'ng dung va dich vu giao van

Giao thirc Giao thirc
U'ng dung (rng dung giao van
e-mail SMTP TCP
remote terminal access  Telnet TCP
Web HTTP TCP
file transfer FTP TCP
streaming multimedia  giao thirc riéng TCP or UDP

(e.g. RealNetworks)

Internet telephony  giao thuc riéng
(e.g., Vonage,Dialpad) thwong la UDP

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Cac chwrc nang chung

Don kénh/phan kénh
Kiém soat 16i




Don kénh/phan kénh - Mux/Demux

2 2

\ / FGlaothu’c

Multlplexmg

Giao thurc

Demultlplexmg

giao van

i i
\\@/-ﬁ
Giao thirc tdng mang

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Mux/Demux hoat dong ntn?

- Tai tdng mang, gai tin IP dwoc - 32 bits
d!nh danh boi d!a chi IP source port # dest port #
* Dé xac dinh may tram
» Lam thé nao dé phan biét cac other header fields

trng dung trén cung mot may?
St dung s6 hiéu céng (16 bits)

- Méi tién trinh &ng dung dugc ap%';CtgtiO”
gan 1 cong (message)
* Socket: Mot cap dia chi IP va
sO hiéu cong
TCP/UDP segment format

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG -



Kiém soat 16i

» S dung CRC hoac Checksum

* Checksum
» Phat hlén 16i bit trong cac doan tin/goi tin
« Nguyén ly giong nhw checksum (16 bits) cta giao
thre IP
* Nguyén ly checksum
» D liéu can gri dwoc chia thanh cac doan bang nhau
- Céac doan duwoc tinh tong véi nhau, néu c6 nho thi
cOng gia tri nh¢ vao tong
» Do tbng thu dwoc checksum

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG



Checksum: Vi du

Frame 1: 11001100 Frame 1: 11001100
Frame 2: + 10101010 Frame 2: + 10101010
Partial Sum: 101110110 Partial Sum: 101110110
+1 i b

01110111 01110111

Frame 3: + 11110000 Frame 3: + 11110000
Partial Sum: 101100111 Partial Sum: 101100111
+1 +1

01101000 01101000

Frame 4: + 11000011 Frame 4: + 11000011
Partial Sum: 100101011 Partial Sum: 100101011
+ 1 +1

Sum: 00101100 Sum: 00101100
Checksum: 11010011 Checksum: 11010011
Sum: 11111111

Complement: 00000000

Rl DAIHOC

'7.
[BACHKHON | quuell o § N ©

Hence accept frames.
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UDP
User Datagram Protocol

Téng quan
Khudn dang goi tin




Giao thirc dang “Best effort”

* Dung UDP khi nao?

Khéng can thiét l1ap lién két

Pon gian: Khéng can lwu lai trang thai lién két & bén gvi va
bén nhan

Phan dau doan tin nhd

Khoéng co6 quan ly tac nghen UDP cu& gri di¥ liéu nhanh
nhat, nhiéu nhat néu co thé

e UDP cd6 nhirng chirc nang co ban gi?
Don kénh/phan kénh
Phat hién 16i bit bang checksum

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG =



Khudn dang buec tin (datagram)

« UDP str dung don vidlr - 32 bits
lieu goi la —datagram source port #| dest port #
(bL’J’C tin) _~length checksum
_—
Po6 dai toan
bd birc tin
tinh theo byte
Application
data
(message)

Khudn dang don vi
di liéu cua UDP

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Cac van dé cia UDP

« Khdng c6 kiém soat tac nghén
« Lam Internet bi qua tai
« Khdng bao dam dwoc dé tin cay

« Cac rng dung phai cai dat co ché tuw kiém soat do
tin cay
- Viéc phat trién &ng dung sé phurc tap hon

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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TCP
Transmission Control Protocol

CAau truc doan tin TCP
Quan ly lién két
Kiém soat ludng

Kiém soat tac nghén




Tong quan vé TCP

» Giao thirc huwéng lién két
- Bat tay ba buéc
» Giao thirc truyén di¥ liéu theo dong byte, tin cay
« S dung vung dém
» Truyén theo kiéu pipeline, st dung sliding windows.
« Tang hiéu qua
» Kiém soét luéng ,
« Bén gi khdng lam qua tai bén nhan (thwc té: qua tai)
» Kiém soat tac nghén

* Viéc truyen dir liéu khéng nén lam tac nghén mang (thwc
té: luén co tac nghén)

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG s



Khubn dang doan tin - TCP segment

A

32 bits

URG: D{r liéu khan

v

source port #

dest port #

- Dung dé truyén div
/ liéu tin cay

N

~

sequence number

/

- Tinh theo bytes

ACK: ACK #
cknowledgement number
PSH: Chuyén d liéu hlead r;c;td KHBSF Receive window
ngay— | W Urg data pnter

RST SYN, FIN:— |
Ky hiéu cho cac

\

Options (variable length)

goi tin dac biét

VIEN CONG NGHE

application
data
(variable length)

-S6 lwong bytes
cd thé nhan
- Piéu khién luéng

20



TCP cung cap dich vu tin cay ntn?

» Kiém soat di¥ liéu da dwoc nhan chua:
¢ Seq. #
* Ack

* Chu trinh lam viéc cua TCP:
» Thiét 1ap lién két
- Bat tay ba bwoc
» Truyén/nhan dir liéu
« Péng lién két

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

21



Co ché bao nhan trong TCP

Seq. #:
« S6 hiéu cua byte

dau tién cda gai tin
trong dong di liéu

ACK:
« S6 hiéu byte mong
mudn nhan tw doi
tac

- Ngam xac nhan da
nhan tot cac byte
truwdc do.

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

Host A Host B [
User Segsy4
2, ACK=
types K=7g, datg - "
0S S
. receipt of
‘ e .
R qata = BY¥ielloworld’ , rdplies
_19 ACKE2Z back Bye
sed™' 7
host ACKs
receipt SeQ=52
of echoed ' ACksg, dat.
(A a:‘C’
C
time
Simple scenario




Bai tap

« Néu _qua trinh
truyén dir liéu dlen
ra khdng co s co,
xac dinh cac trwong
SEQ, ACK con thiéu
trén gai tin

Simple scenario

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

23



Thiét 1ap lién két TCP :
Giao thwrc bat tay 3 bwoc

« Buwdc 1: Agwri SYN cho B
A B  chi ra gia tri khdi tao seq # cua
A
* khéng co di ligu
SYN ~ « Buwdc 2: B nhan SYN, tra [0

- ] biing SYNACK

ACK/SYN « B khaitao vung dém

4  » chira gia tri kh¢i tao seq. # cua

B

- Bu6c3:Anhan SYNACK, tra loi

ACK, c6 thé kém theo di¥ liéu

!ﬁtm
[ THl

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

24



Vi du vé viéc déng lién két

« Buwée 1: Gui FIN cho B

« Buwdc 2: B nhan duwoc FIN, tra

1 ACK, dong th&i déng lién két closing

va gui FIN.

« Buwdc 3: Anhan FIN, tra O]
ACK, vao trang thai “cho”.

* Buwoc 4: B nhan ACK. dong lién

két.

Lwu y: Cé hai bén déu c6 thé cha
déng dong lién két

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

A

{j"

timed wait

closed =

FIN

pC¥
F\N

ACk

B

closing

closed

25
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Kiém soat luong
ARQ
Stop-and-wait
Sliding windows



Co ché kiém soat luong

 Dung co ché nhu & tang 2:

« Stop-and-wait
* Pipeline

Sender 1 data pkt

I Receiver

Data pkts

—

EEEEEN

"~ I

Sender I I I I I I
ACKs

Receiver

Pipeline

b =h| ~ = SEQRsANAAWAIL v va ruvEN THONG
=wil |
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So sanh hiéu qua

stop-and-wait Pipeline
sender sender receiver
) S g
L/Ry L/R
RTT RTT
JITT+L/R ¥ RTT+L/R ST
time time v
L: Size of data pkt time time
R: Link bandwidth
RTT: Round trip time *
Performance = —L/R Performance — —3—L/R

Xy =nr-- VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Kiém soat luong trong TCP

» Diéu khién lvong di liéu duoc gl di
« Bao dam rang hiéu qua la tot
« Khéng lam qua tai cac bén
» St dung co’ ché ctra sb truot.
 Cac bén sé co clra sb kiém soat
« Rwnd: Cira s6 nhan
« CWnd: Clra sb kiém soat tac nghén
* Lwong di¥ liéu gui di phai nhé hon min(Rwnd, Cwnd)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

29



Co ché clra so trwot: nguyén tac

« Bén nhan c6 vung dém Ilwu cac goi tin nhan dwoc ma chwa dwoc
X ly.

« Ctra s6 nhan: kich thwdc ving dém con tréng & bén nhan.

« Bén glri: Gri s goi tin di¥ lieu bang kich thuwdce cua sO nhan

(viing dém con trong cda bén nhan) ma khéng can drng dé giam
thoi gian cho.

« Cac goi tin da gui di chwa bao nhan dwoc lwu trir tam thdi trong
bd nhé dém bén glvi dé phong phai gwi lai

 Khi nhan dwoc bao nhan
- gidi phong goi tin di¥ liéu da truyén thanh céng khéi bé nhé dém
« Truyén tiép cac goi tin bang v&i s6 goi tin da truyén thanh cong

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

30



Co ché clra so trwot: Nguyén tac

. Xét hai tram A, B két ndi bang modt dwdng truyén song cdng

Bén A co vung dém chira goi da phat

Bén A c6 clra s6 phat, phan anh cac goi dwoc phép phat di

B c6 vung dém chira di¥ liéu nhan duwoc

Bén B co ctra s6 nhan, phan anh sb goi cé thé nhan duoc.

M®&i khi A phat mét gai tin, kich thwdc cira sb phat giam di 1

M®6i khi A nhan dwoc mot phan hdi, kich thwdc cira sb phat tang 1én
1.

M®éi khi B nhan dwoe 1 gai tin, kich thwéc cira s6 nhan giam di 1.
M&i khi B bao nhan 1 goi tin, kich thwdc clra s6 nhan tang Ién 1.

« Bao nhan

B bao nhan moét goi bang cach bao so 90| di liéu ma B dang cho
nhan, ngam dinh da nhan tat ca cac goi trwdc dé

Co ché bao nhan cho phép ddng bd clra sd phat clia A va cira sb

nhan cua B.
- VIEN CONG NGHE THONG TIN VA TRUYEN THONG

I 31



Co ché cira sb truwot

Source System A Destination System B

olt|2|3]sa|s]|e|7]o1[2]3]a]s]6]7] of1]2]|afa]s]|6]7]o]1|2]a3]4]5]6]7]

\>
\

F
olt|2]3]a|s]|s]7]|o]1]2]3]a]s]|6]7] \

oft]2]afa]s]|e|7]o]|t|2][3]4]5][6]7]

3
RR lof1]2]a]als]|el7]of1]2|3]4]5]6]|7]

[olt]|2f3]a]s]|s|7]ofn[2]3]a|s]6]7]

Fyq
lofof2]3]als|e]|7|of1]2]3[4]5]6]7]
Fs5
Fg
[o]t|2f3]a]s|es]7]ofn[2]3[4[s]6]7] >
lof1|2]a]a|s|ef7fofe]2]3]4]5]|6]7]
*'7. [o)i]2]3]sa]s|e]7fo]1|2]3]a]|s]6]7]
(Bdcilinn| wep

Trong ctra sé la cac goi sé phat Trong cilra so6 la cac goi ch® nhan



Co ché cira sb truot

A

Frames buffered

until acknowledged
4« > Window of frames

Frames already transmitted that may be transmitted

v

» d
Ll ]

0|1 (2|3|4|5])6|7|0|1]|2|3|4|5]|6]|7

L N L N
x
\ > o
Frame Window shrinks from Window expands
sequence Last frame  Last fr ame trailing edge as from leading edge
number acknowledged transmitted frames are sent as ACKs are received
(a) Sender's perspective
Window of frames
. Frames already received L that may be accepted N
eeel 0|1 | 2|13 |4 |5]16|7]1011)]|2)]|3|4]|5|6]| 7 |ees

— o
Window shrinks from Window expands
Last frame  Last f"’ ame trailing edge as from leading edge
acknowledged  received frames are received as ACKs are sent

(b) Receiver's perspective



Co ché clra so truot

» Cac khung di¥ liéu dang dwgc gui di dwgre danh
sO. So thir tw phai I&n hon hodc bang kich thwoc
ctra sO

 Cac khung di liéu duwgc bao nhan bé’mg thong bao
cO danh so

« Duoc bdo gop. Néu 1,2,3,4 dwoc nhan thanh
cbng, chi giri bao nhan 4

* Khi da nhan duoc thong bao nhan dwgc khung K,
c6 nghia la tat ca cac khung k-1, k-2.. da nhan

duworc

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

34



Co ché cira sb truot

« Ngudn quan ly
« Cac khung da g di thanh cong
« Cac khung da gwri di chwa bao nhan
« Cac khung c6 thé givi di ngay
« Cac khung chwa thé g di ngay
* Pich quan ly
e Cac khung da nhan dwoc
« Cac khung dang ch® nhan

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

35



Kich thuwdc clra s

{n— RevWindow —4-

data from application
P spare room — ¥ process

b——— RcvBuffer —————#

« Kich thwée ving dém trong
= Rwnd

= RcvBuffer-[LastByteRcvd
- LastByteRead]

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Trao doi théng tin vé Rwnd

A B
" : e Bén nhan sé bao cho
Jll!l’ u!’ bén gri biét Rwnd trong

, 5 cac doan tin
\ e Bén gui dat kich
oK (rwnd =100 — thwde ctra s6 gui theo
/ Rwnd

5
<

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Bal tap
» Gia st can truyén 1 file
« Kich thwéc O =100KB trén két n6i TCP
* S la kich thwéc moi goi TCP, S = 536 byte, bd qua
header. Bo qua kich thuwéc ACK.
« RTT =3 ms.

» Gia st ving dém bén nhan cta TCP la cb dinh
vOi kich thwée W goi.
1) HAi thoi gian truyén hét dir liéu v&i phwong phéap
Stop-and-wait ?

2) Thoi gian truyen v&i phwong phap clra sb trwot
vOi kich thuwédc clra so =7 goi ?

3)Hai kich thwdc clra s6 nhan 1a bao nhiéu dé thoi
~ gian cho doi it nhat?

n:m S ——le COI\;[ ,(\lGHE&QNG&Nu/JA(J)EUrYféTHfFaVén Ia — 1 mb|t/8, R: 1 6038

NALL e /o



Co ché cira sb truot

\

Vo VvV VvV wV

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Thoi gian truyén véi clra so 7

- T truyén nhanh nhat = (T phat 7 gdi + chd ) *so
lan.

+ 1 14n Cho = (T phat 1 géi + RTT) — T phat 7 goi
» SO lan chd = s goi /7

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Tho! glan truyén nhanh nhat voi
ctra so truot

» Truyén nhanh nhat dat
dwoc khi nguon phat

N \ xong goi cudi clia clra
W goi

ack SO thi da nhan duoc
ACK cua géi dau tién.

e Kich thuwdc cira s6 W

- T phat (W g6i) >= T
phat goi dau + RTT

VvV VvV VVVVVY

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Thoi gian truyen nhanh nhat voi
ctra sO truot (cont.)

+ T phat (W géi) = W * S/R

» Phat ngan nhat khi khédng phai cho:
e => (W-1)*S/R >= RTT
o« => W >=RTT*R/S +1
 Thoi gian phat hét div lieu L= L/R + RTT

- R=100 Mbps
« W>=3ms * 100 Mbps/ (536*8) + 1

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Van dé bao nhan va phat lai

» Phat hién 16i?
* Checksum, CRC

« Lam thé nao dé bao cho bén gwi?
« ACK (acknowledgements):

 NAK (negatlve acknowledgements): bao cho nguoi
glri vé mot goi tin bj 16i

* Phan &rng cua bén gwi?
» Truyén lai néu la NAK
« Néu khdng nhan dwoc cd ACK va NAK?

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Cac ky thuat bao nhan, phat lai

» Ky thuat tw dong truyén lai (ARQ
automatic repeat request).
* Co 3 phién ban chuan hoda
* Dirng va cho (Stop and Wait) ARQ
« D3 xem & tang 2
* Quay lai N (Go Back N) ARQ
- Sé& xem & tang 4
 Loai bo chon loc (Selective Reject) ARQ

- Sé& xem & tang 4

% - e \/IEN CONG NGHE THONG TIN VA TRUYEN THONG
:GlL 0 ' '
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Sto p-an d-wait AR@wong hop théng
Sender thu’(z'e,c%iver

8 | E |

send pktO
ACK OK

rcv ACK

send pktl

— Pkt1

— pktlis

‘/NAK corrupted
rcv NAK

Time .
v

/ y t s
§) o= ongomemm IEN CONG NGHE THONG TIN VA TRUYEN THONG
SCICT -



Stop-and-wait ARQ trwéeng hop 16i
Sender ACK/ NAK Receiver

- Can truyén lai ﬁ!’ ﬁ!’

« Xt ly viéc lap goi

. send pkt0 Pkto
tin ntn? \
R pktO is
 Thém Seq.# ACK OK
rcv ACK
send pktl = pktq

rcv sth corrupted! Pkt1
resend pktl \ rcv pktl

duplicate,

Time v discard it

U |o=gnpe=== VIEN CONG NGHE THONG TIN VA TRUYEN THONG
SCICT -



Stop-and-wait AF
Glal phap khéng dung NAK
b 1k

send pkt0 pkto\> . A,CK cO kem theo
KO ktois SO hiéu goi tin
rcv ACKO ki1 ) )
send pkt1 \ . ACK v@i s0 hiéu
/’*‘3K pitis bgo nhan n thé
rcv ACK1 Pkto hién da nhan tot
send pkt2 \ tat ca goi tin sO

cKA pkt2 is corr
/ hiéu < =n.

resend pkt2

Time .
\ 4

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Stop-and-wait ARQ: Khi ACK bj méat

« D{¥ liéu va ACK c6 thé bi mat
« Néu khdng nhan dwoc ACK?
« Truyén lai nhw thé nao?
- Co ché
« Cac goi dwoec danh sb va bén glri tw ddng truyén lai cho dén khi
nhan dwoc ACK cua goi.
« Ché& hét Timeout ma&i truyén lai

* Timeout nén dai bao lau?
. itnhatla 1 RTT (Round Trip Time)
« Méi goi tin gri di can 1 timer
 Néu géi tin van dén dich, chi ACK bi mat?
« Phia nhan loc géi tin dw can c s6 hiéu géi tin trung 1ap

Y | mew  \/IEN CONG NGHE THONG TIN VA TRUYEN THONG
SCICT -



Minh hoa ARQ v&i timeout

sender receiver

sender receiver okt
send pktO 0 v pkiO

pkt
send pki0 \0’
;Cé\r’}glg\%m ACK send ACKO
]

ACK rcv ACKO
rcv ACKO send pki1 ] kt
send pkt1 1
P \M\A \KA(“OSS)
rcv pki1
ACK send ACK
rcvVACK Hreout
send pktO kt I u -
P Q resend pkt1 RK
send ACKO
ACK send ACK]

rCcvACK o
send pktO

Q) operation with no loss rcv pkio
(@) op ‘ﬂ@/ send ACKO

(b) lost packet

VIEN CONG NGHE THONG TIN VA TRUYEN THONG 75




Minh hoa ARQ v&i timeout

(tiép

sender receiver
okt
send pki0 0 rev pkio
ACK send ACKO
rcv ACKO
send pkil = ka]
\ rcv pktl
ACK send ACK
(loss) x4
fimeout = Kkt 4
resend pki1 \rcv okt 1 |
ACK (detect duplicate)
send ACK1
rcvACK o
send pktO
rcv pktO
ACK send ACKO
(c) lost ACK

sender receiver
kt
send pki0 \% rcv pkio
send ACKO

ACK

rcv ACKO _
send pktl
rcv pkitl
send ACK
timeout
resend pkil =
rcv Pkt
rCvACK (detect duplicate)
send pkiO send ACK
rcv pktO
send ACKO

ACK g

(d) premature timeout

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Ky thuat tw ddng truyén lai ARQ

Quay lai N (Go Back N) ARQ

Phién ban don gian cua Sliding windows.

Phia gwi phat lién tuc cac géi tin (max W goi)

Phia nhan phat lién tuc cac ACK néu goi dwoc nhan tot
Phia gwri dat timeout phai nhan ACK cho tirng goi tin

Khi gép timeout phia gii tw déng phat lai tat ca cac géi tin
bat dau tir goi dau tien khéong nhan dwoc ACK

 Loai bo chon loc (Selective Reject) ARQ

Phia gwi phat lién tuc cac géi tin (max W goi)
Phia nhan phat lién tuc cac ACK néu goi dwoc nhan tot
Phia gwi dat timeout phai nhan ACK cho tirng gai tin

Phia gri tw dong phat lai chi goéi tin khong nhan dwoc
ACK sau timeout

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Ky thuat tw ddng truyén lai ARQ
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Ky thuat tw dong truyén lai ARQ

e Cac

ky thuat ARQ dwoc sir dung trong ca kiém

soat lubng va kiém soat 16i

* K
* K
* K

hi goi tin dén dich bj 16i can phat lai
hi goi tin dén dich khéng dung th tw can phat lai

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

hi goi tin bi mat hodc ACK bj mat.
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Chu trinh séng ctia TCP (don gidn hda)

Client application

Wait 30 sec.
Send SYN

Receive SYN/ACK
Send ACK

Receive FIN
Send ACK

. Send FIN
Receive ACK

Send nothing

Client application
VIEN CONG NGHE THAitiates elose) connestion

Initiates a TCP connection

Server application

Receive ACK
Send nothing

Receive SYN
Send SYN/ACK

Send FIN

Receive ACK
Send nothing

Receive FIN
Send ACK

54
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K mep= DAIHOC BACH KHOA HANOI :
BACH KHDA VIEN CONG NGHE THONG TIN VA TRUYEN THONG

Piéu khién tac nghén trong TCP




Tdng quan vé tac nghén

« Khi nao tac nghén xay ra ?

 Qua nhiéu cap gli-nhan trén mang

« Truyén qua nhiéu lam cho mang qua tai

- Céc thiét bj trung gian nhw router bj qua tai.

* Hau qua cua viéc nghén mang

« Mat gdi tin

 Théng lwgng giam, do tré tang

» Tinh trang clia mang sé tr& nén toi té hon,

Congestion
D D D D oo o%cur

I
(9

0

L 7 ~ ~ ~
nl s=em \/IEN CONG NGHE THONG TIN VA TRUYEN THONG
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Nguyén ly kiém soat tac nghén

» Slow-start
» Tang tdéc dd theo ham sé mii

« Tiép tuc tdng dén mdt ngudng
nao do A

- Tranh tac nghén (congestion 1T
avoidance) 16 I Threshold=16__
* Tang dan toc dé theo ham 14—
tuyén tinh cho dén khi phat 12
hién tac nghén 10—

» Phét hién tac nghén
« Néu goi tin bi mat

(o]
T 1T T T 1T 1T 17 17 1T 1T 1T T

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG : = :
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TCP Slow Start (1)

« Y twdng co ban

« DPiéu khién téc do bang cwnd: Clra s6 cwnd quy dinh chi duoc
gl lwong di liéu bang kich thwé'c cwnd ma khéng can chd bao
nhan.

- Két hop Rwnd, suy ra sb goi tin dwoc phat min (Rwnd, Cwnd)

« P&t cwnd bang 1 MSS (Maximum segment size)

« Tang cwnd I&n 1 MSS sau méi lan bén gri nhan dwoc 1 gdi tin

ACK
« Bat dau cham,
. Tbc dd tang theo ham mi sau méi RTT
» Tang cho dén mdt nguwdng: ssthresh
« Sau dé, TCP chuyén sang trang thai tranh tac nghén

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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TCP Slow Start (2)

Host A

time
v l

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Tranh tac nghén - Congestion avoidance

- Sau moi RTT tang JEposta Hosts |
cwnd thém 1 MSS ML!.’

I-I one segment

=> Tang cwnd theo 'c—a_i =
cap sO cong sau khi = W0 Segment

no dat tol ssthresh =

s;: three Segments
‘ —
time
}

VIEN CONG NGHE THONG TIN VA TRUYEN THONG ==



Phat hién tac nghé&n va phan trng
cua TCP (1)

» Phat hién tac nghén?
« Néu nhw phai truyén lai
« C6 thé suy ra la mang “tdc nghén”
» Dau hiéu phat hién tac nghén ctia TCP
* Timeout!
« Nhan dwoc 3 gdi tin ACK gidng nhau

« Khi phat hién tac nghén thi gidm tdc dd glvi

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Phat hién tac nghé&n va phan trng
cua TCP(2)

« Khi c6 timeout cua bén gui
« TCP dat nguwdng ssthresh xudng con mét niva gia tri
hién tai cua cwnd
- TCP dat cwnd vé 1 MSS
« TCP chuyén vé slow start

« Néu nhan duwoc 3 ACK gidng nhau
« TCP dat clra s6 cwnd bang mot ntva gia tri hién tai
« TCP chuyén trang thai “congestion avoidance”

VIEN CONG NGHE THONG TIN VA TRUYEN THONG =



Kiém soat tac ngh&n — minh hoa

Timeout

Threshold is set to half of cwnd (20)
And slow start starts

3 ACKs

Threshold=10

SS

Threshold is set to half of cwnd (12)
. And additive increase starts

Threshold=6

» Step
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Bal tap

» Gia st can truyén 1 file
« Kich thwédc O =100KB trén két n6i TCP
. S Ia kich thwe'c mi goi TCP, S = 536 byte
e RTT =100 ms.

- Gia s(r clra sO tac nghén clia TCP hoat déng theo co
ché slow-start.

» Clra sb dat dén gia tri bao nhiéu thi truyén hét file.

- Hoi thoi gian cho dgi dé truyén hét file 1a bao nhiéu?
Néu R = 10 Mbit/s; R= 100 Mbits/s.

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Tong két

« Con rat nhiéu chi tiét vé TCP!

« CO hai dang giao thirc giao van

- UDPva TCP

» Best effort vs. reliable transport protocol
« C4c co ché bdo dadm dé tin cay

« Bao nhan

* Truyén lai

. Kiém soat lubng va kiém soat tac nghén

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Tuan t&i: Application Layer

* Application service model
* Client-server vs. P2P

* Typical applications and protocols
« HTTP
* Mail
- FTP
» P2P file sharing

« and your applications?

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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