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NoOi dung Ef;:flio*
—
QGidi thiéu

dNguyén tac truyén dir liéu dang tin cay

A Giao thuc TCP

Giao thuc UDP
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tang van chuyén - 1 ?, cdio

P2 P3
Process nhan?
[At[ D |[Ht[ D | - P4
G&i dén Process? [Hpl segment| ~ -
[ ™ ] application
Hi[ D [TDHfT D | transport
network
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CKHO
L A,

g Khoa Cong nghé thong tin - Dai hoc Khoa hoc tu’ nhién TP H6 Chi Minh

1F.HO CHIMINA CuuDuongThanCong.com https://fb.com/tailieudientucntt

AL
- -El_,l
T


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

By .

tang van chuyén - 2 ? cdio

f

—v

d Thuc thi ¢ end-system

d Bén gadi: thuc hién Don kénh
= Nhan di liéu tu tang U'ng dung (tu’ cac socket)
= Phan doan thong diép ¢ tang U'ng dung thanh cac segment
= Dan nhan dir liéu: dong goi theo giao thurc tai tang Transport
= Chuyén cac segment xudng tang mang (network layer)

A Bén nhan: thuc hién Phan kénh
= Nhan cac segment tu’ tang mang
= Phan ra cac segment thanh thong diép tang ('ng dung

= Chuyén thong diép Ién tang 'ng dung (dén socket tuong
irng)
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tang van chuyén - 3 . cdio
—
QHO tro

= Truyén dif liéu dang tin cay
- Diéu khién ludng
- Diéu khién tdt nghén
« Thiét lap va duy tri két nOi
= Truyén dif lieu khong dang tin cay
« NG luc gdi dif liéu hiéu qua nhét
QKhodng ho trg
= Dam bao thdi gian tré
= Pam bao bang thong

§ g 5;‘ Khoa Cong nghé thong tin - Dai hoc Khoa hoc tu’ nhién TP H6 Chi Minh
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Don kénh — Phan kénh - 1 7, cdio

A Don kénh (Multiplexing):

= Thuc hién tai bén goi

= Thu thap dir li€u tu cac socket

= dan nhan di liéu véi 1 header
d Phan kénh (Demultiplexing):

= Thuc hién tai bén nhan

= phan phdi cac segment nhan dudc cho socket tucng U'ng
A Khi dong goi di liéu & tang transport, header sé

thém vao:
= Source port
= Destination port
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q'ﬁq "’GOA
k = n n n - - - WA ’ -
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Don keénh — Phan kénh - 2
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32 bits

v

A

source port # dest port #

other header fields

application
data
(message)

CAu trac clia mdt segment

Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu nhién TP HO6 Chi Minh
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Don kénh — Phan kénh - 3 3

SP: 6428
DP: 5775

SP: 5775

server DP: 6428
IP: B

Client
IP:A
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\* ""'G

Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu nhién TP HO6 Chi Minh

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

AL
i -ﬂ_,l
H
: ,‘
a
n
E
£
H
H
L)
RETT


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

Noi dung 7, cdio
—
A Gidi thieu

QGiao thuc UDP

dNguyén tac truyén dir liéu dang tin cay

A Giao thuc TCP
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UDP -1

QUDP: User Datagram Protocol [rfc768]
= Dich vu “no luc” dé truyén nhanh
= GOi tin UDP co thé:
- Mat
« Khong dung tha tu
= Khong két noi:
« Khong cd handshaking gitra bén gui va nhan
« MAi gdi tin UDP dugc xtr ly doc 1ap
« Khong co trang thai két noi

ccc
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UDP - 2 £ cdior

Chiéu dai géi tin source port # dest port #
(tinh c& header) |~ length checksum
Application
data
(message)

UDP segment format
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UDP -3 ? cdio’

Application M
Transport U1l u2
U Vé
Cac segment dén
khong dang thir tw???
P : Application
Transport

MAat segment?
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UDP - 4

—

dTai sao lai st dung UDP?
= Khong thi€t lap két noi
= Paon gian:
« khong quan ly trang thai noi két
« Khong ki€ém soat lubng
= Header nho
= Nhanh

QTruyén thong tin cay qua UDP
= TAng application phat hién va phuc hoi I0i
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M
&
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UDP - 5 £ cdio

fay
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QA Thudng st dung cho cac Ung dung multimedia

= Chiu I0i
= Yéu cau toc do
Mot s6 Ung dung su’ dung UDP
= DNS
= SNMP
» TFTP
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Noi dung 7, cdio
—
A Gidi thieu

dNguyén tac truyén dir liéu dang tin cay

A Giao thuc TCP

Giao thuc UDP
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AV,

Nguyén ly truyén dir liéu dang tin cay cdio

- = ¥,
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g Bén gui Bé&n nhan
CU A
2 BudDy truyén tin cay > Nghi thtre Nghi thire
§ truyén tin cay truyén tin cay

| A

BTy Ky iy

a. Cung cap dvu b. Trién khai dvu

bac tinh cua dudng truyén khong tin cay quyét dinh do
phutc tap cua nghi thutc truyén tin cay
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Noi dung ", cdio
———————————————
dNghi thic truyén dir lieu dang tin cay

= RDT 1.0

= RDT 2.0, RDT 2.1, RDT 2.2

= RDT 3.0
dPipeline

= Go-back-N

= Gdi lai co chon
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P T

Giai quyét 16i bit £ cdio

fay

—

dBén goi
= G3i kém theo thong tin kiém tra 10i
= S dung cac phuong phap kiém tra I0i
» Checksum, parity checkbit, CRC,..
A Ben nhan
= Kiém tra co xay ra loi bit?
= Hanh dong khi xay ra 16i bit?
« Bao vé bén goi

ccccc
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m P = N7,

Giai quyéet mat goi Z.cdio
—
[ Béen nhan

= GGdi tin hiéu bao

« G&i gdi tin bdo hiéu ACK, NAK

dBén goi

= Pinh nghia truong hgp mat goi

= Chd nhan tin hiéu bao

= Hanh dong khi phat hién mat goi

ccccc
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Giao thirc RDT Z cdio
—

A RDT = Reliable Data Transfer
d Nguyén tac: dirng va chd
= Bén gai
. G&i goi tin kém theo thong tin kiém tra 10
- DU'ng va chad dén khi nao gdi tin vua gdi dén dudc bén nhan an
toan: nhan dugc gai tin ACK
« Gdi lai khi co 16i xay ra: 10i bit, mat goi
= Bén nhan:
« Kiém tra 10i, trung I3p d{ liéu
 GGi goi tin phan hoi
3 Phién ban:
= RDT 1.0
= RDT 2.0, RDT 2.1, RDT 2.2
= RDT 3.0
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Nguyén ly pipe line

AN
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d Cho phép

di nhiéu goi tin khi chua nhan ACK

(@) Dimg va doi (e ngld thire pipeline

Q S dung buffer dé luu cac goi tin

= Bén gdi: luu goi tin da gdi nhung chua ack

= Bén nhan: Iuu godi tin da nhan dung nhung chua ddng tha tu
QA Giai quyét mat goi

= Go back N

= Selective Repeat (gdi lai cd chon)

*&,nc. e ""'ﬂ'o
@ A
i = n n n - - - A ’ -
3 g z Khoa Cong nghé thdong tin - Dai hoc Khoa hoc ty’ nhien TP Ho Chi Minh
[
:5- o cRimn T CuuDuongThanCong.com https://fb.com/tailieudientucntt



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

By .

Rdt1.0 : dudng truyén ly tuéng  cdio

LF

—

A Gia thiét: kénh truyén bén dudi tuyét doi
= Khdng 10i bit
= Khong mat goi tin
Q FSM (finite state machine) cho bén gui va nhan
= Bén gui chuyén dir liéu xudng kénh bén dudi
= Bén nhan doc di liéu tu kénh truyén bén dudi

rdt_send(data) rdt rcv(packet)

extract (packet,data)
deliver_data(data)

packet =
make_pkt(data)
udt_send(packet)

sender receiver

§ g 5;‘ Khoa Cong nghé thong tin - Dai hoc Khoa hoc tu’ nhién TP H6 Chi Minh
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Rdt2.0 kénh truyén c6 18ibit-1 £ cdio

—

QGia thiét: kénh truyén cd thé xay ra Ioi bit
= SUr dung cac cd ché kiém tra IOi
« checksum
QLam sao dé khic phuc khi nhan ra 16i?

= Acknowledgement(ACKs): bén nhan bao cho bén gui da
nhan dugc di’ lieu

= Nagetive acknowledgement(NAKs): bén nhan bao gdi tin
bi 10i
= Bén gui sé gui lai goi tin khi nhan NAK
So vai rdt1.0, rdt2.0:
= Nhan dang l0i

... Cd ché phan hoi: ACK, NAK
g g % Khoa Cong nghé thong tin - Bai hoc Khoa hoc tu nhién TP H6 Chi Minh
¥ e cHiMmH T cuu https://fb.com/tailieudientucntt
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Rdt2.0 FSM - 2 ¢ cdio

{a

rdt send(data)
snkpkt = make pkt(data, checksum) receiver

rdt_rcv(rcvpkt) &&

ISNAK(revpkt) rdt_rcv(rcvpkt) &&
udt_send(sndpkt) corrupt(rcvpkt)
udt_send(NAK)

rdt rcv(rcvpkt) && isACK(rcvpkt)
A

send W
— ACK/NAK sai??? rdt_rcv(rcvpkt) &&

.> / P AN i notcorrupt(rcvpkt)

T/\/\/ extract(rcvpkt,data)
deliver_data(data)

udt_send(ACK)

§ g 5;‘ Khoa Cong nghé thong tin - Dai hoc Khoa hoc tu’ nhién TP H6 Chi Minh
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Rdt2.0 - 3 2

Q Giai quyeét:
= Bén gui gui lai goi tin khi nhan ACK/NAK sai
= Bén guri danh s6 thir tu' cho moi géi tin
= Bén nhan s€ loai bé gadi tin trung.
Q Dung va doi
= Bén gui gui mot goi tin va chd phan hoi tu bén nhan

§ g :i Khoa Cong nghé thong tin - Dai hoc Khoa hoc tu’ nhién TP H6 Chi Minh

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


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

By .

Rdt2.1 bén giri xir li 16i ACK/NAK £ cdior

LF

[

rdt_send(data)

sndpkt = make_pkt(0, data, checksum)
udt_send(sndpkt) rdt_rcv(rcvpkt) &&
( corrupt(rcvpkt) ||
ISNAK(rcvpkt) )
udt_send(sndpkt)

ait for
call O from
xbove

rdt_rcv(rcvpkt)
&& notcorrupt(rcvpk
&& ISACK(rcvpkt)

A

rdt_rcv(rcvpkt)
&& notcorrupt(rcvpkt)
&& iISACK(rcvpkt)

ait for
ACK or
AK 1

Wait for

rdt_rcv(rcvpkt) &&
( corrupt(rcvpkt) ||

ISNAK(rcvpkt) )
udt_send(sndpkt) sndpkt = make_pkt(1, data, checksum)

udt_send(sndpkt)

rdt_send(data)

§ g 5;‘ Khoa Cong nghé thong tin - Dai hoc Khoa hoc tu’ nhién TP H6 Chi Minh
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Rdt2.1 bén nhan xtr li 16i ACK/NAK £ cdio

fay

rdt_rcv(rcvpkt) && notcorrupt(rcvpkt)
&& has_seqO(rcvpkt)

extract(rcvpkt,data)
deliver_data(data)
\ sndpkt = make_pkt(ACK, chksum)
. . \\ udt_send(sndpkt)
rdt_rcv(rcvpkt) && (corrupt(revpkt) \ rdt_rcv(rcvpkt) && (corrupt(rcvpkt)
sndpkt = make_pkt(NAK, chksum)
udt_send(sndpkt)

sndpkt = make_pkt(NAK, chksum) \

udt_send(sndpkt) Q

rdt_rcv(rcvpkt) &&
not corrupt(rcvpkt) && <
has_seql(rcvpkt)

sndpkt = make_pkt(ACK, chksum)

udt_send(sndpkt)

rdt_rcv(rcvpkt) &&
not corrupt(rcvpkt) &&
has seqO(rcvpkt)

sndpkt = make_pkt(ACK, chksum)
udt_send(sndpkt)

rdt_rcv(rcvpkt) && notcorrupt(rcvpkt)
&& has_seql(rcvpkt)

extract(rcvpkt,data)

deliver_data(data)

sndpkt = make_pkt(ACK, chksum)
e, udt_send(sndpkt)

)

Khoa Cong nghé thong tin - Dai hoc Khoa hoc tu’ nhién TP H6 Chi Minh
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Rdt2.1 thao luan i;:dio*
I —
Bén gui BE&n nhan
dThém so thU tu Vao g(')l e Phai kiém tra néu
tin nhan tring
" 9_"3_ },??? — S0 sanh trang thai
L Phai kiem tra: ACK/NAK dang cho (0 hay 1) voi
sai khong trang thai g6i tin nhan
A Phai nhG goi tin hién thaoi dwoc
co thir tu' 0 hay 1 » Bén nhan khéng biét

ACK/NAK cudi cling
cO chuyén t&i bén g
an toan khéng?

q-\"ﬂc e "’G'o
Q P
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AV,

Co ché truyén dang tin cay - RDT cdio

fay

—

A Ca ché:
= Checksum: kiém tra cé 10i xay ra khéng?
= ACK: bén nhan nhan dung gai tin
= NAK: bén nhan nhan sai goi tin
= Sequence Number (1 bit = 0 hoac 1)

§ g z Khoa Cong nghé thong tin - Dai hoc Khoa hoc tu’ nhién TP H6 Chi Minh
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Rdt2.2 khong su dung NAK £ ;aiO'*
—

Q Hoat dong giong rdt2.1, nhung khong dung NAK
0 Bén nhan gli ACK cho gdi tin khdng 16i nhan dudc cudi
cung.
= Bén nhan phai thém so th( tu’ vao goi tin ACK
Q Bén gui nhan trung goi tin ACK xem nhu’ goi tin NAK
=> gui lai goi vua gai vi goi nay chua nhan dugc ACK

ol KHOg
q?\"x ""'GOA
k = n n n - - - WA ’ -
3 g z Khoa Cong nghé thdong tin - Dai hoc Khoa hoc ty’ nhien TP Ho Chi Minh
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Rdt2.2: bén giri va bén nhan * cdio

rdt_send(data)
sndpkt = make_pkt(0, data, checksum)

udt send(sndpkt
_/( p )\ rdt_rcv(rcvpkt) &&
Wait for ( corrupt(rcvpkt) ||
.................... '(A)\CK ISACK(rcvpkt’l) )
............................. Udt_send(sndpkt)
........................ Sender FSM
---- fragment rdt_rcv(rcvpkt)

....................... && nOtcorrupt(rCVpkt)
&8& isACK (rcvpkt,0)

rdt_rcv(rcvpkt) &&
(corrupt(rcvpkt) ||
has_seqO(rcvpkt) )

receiver FSM

sndpkt = make_pki(A grement e

chksum) 0 T T
udt_send(sndpkt) rdt_rcv(rcvpkt) && notcorrupt(rcvpkt) e
B && has_seql(rcvpkt)

extract(rcvpkt,data)

deliver_data(data)
sndpkt = make_ pkt(ACK1, chksum)

‘:.,\"qc :Huﬂﬁ%
o A
i = n n n - =N AAY ’ -
5 g i Khoa Cong nghe thady terid(snadkdg hoc tu nhien TP HO Chi Minh
I —_—
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Rdt3.0 kénh truyén cé 16i va mat - 1 £ cdio’

{a

0 Gia thiét: Giai phap: '
= L3i bit * bén glri doi mOt khoang
= mét goi thOi gian hop li cho ACK
< Checksum, s6 thir ty, ACKs, o Gui lai néu khéng nhan dc
truyén lai van chua du ACK trong khodng thdi gian
QX ly? nay

e Né&u gdi tin (hay ACK) bi tré
(khéng mat)
- GUi lai c6 thé trung, phai
danh sO thu tw
— Bén nhan phai xac dinh th&
tw cla goi tin da ACK

e Yéu cau dém thoi gian
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Rdt3.0 bén guri - 2 ¢ cdio

timeout

1,
rdt_rcv(rcvpkt) &&
rdt_send(data

\ sndpkt = make_pkt(0, data, checksum)
\ udt_send(sndpkt) A
\ start_timer

ISACK(rcvpkt,1) )

timeout

udt_send(sndpkt)
start_timer

rdt_rcv(rcvpkt)
&& notcorrupt(rcvpkt)
&& iIsACK(rcvpkt,1)

stop_timer

rdt_rcv(rcvpkt)
&& notcorrupt(rcvpkt)
&& isACK(rcvpkt,0)

stop_timer

udt_send(sndpkt)

start_timer (_/

CKHO
R A,

%E!;L |
¥ HO CHIMIN
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< o

L)

RETT

rdt_rcv(rcvpkt)

A
rdt_rcv(rcvpkt) && rdt_send(data)
( corrupt(rcvpkt) || sndpkt = make_pkt(1, data, checksum)
iSACK (rcvpkt,0) ) udt_send(sndpkt)
start_timer
A
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Rdt3.0 - 3

gt nhan

g nhan »
send pkt0 0
send pki0 %’ oV pKIO @ \ rcv pkio
send ACKO ‘ﬂg/ send ACKO

ACK

rcv ACKO
rcv ACKO / send pki1l t,
Sy T Sos

rcv pkil
ACK send ACK]

rcevACK] ,

Kt § timeout

send pkt0 -
" kt0 resend Pkt %’
ACK cv p rcv pktl
send ACKO ACK send ACK]
rcvACK] ot
, send pkiO
a) Khong mat rev pkiQ
() 2 ACK o TACKD

(b) mat géi tin
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i
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Rdt3.0 - 4 “cdio

)

AN

otti nhan gtti nhan
Pkt kt
ACK send ACKO ACK send ACKO
rcv ACKO rcv ACKO
send pkil = kt send pkil 7
rcv pkil rcv pkil
ACK send ACK] send ACK]

tfimeout

(loss) X e
fimeout = okt 4 resend pkil -
resend pkt1 \rcv Pkt

(detect duplicate) rcvACK1

ACK send ACKI send pkiO

rcvACK1 d
send pki0 |

rcv pktl
(detect duplicate)
send ACK

rcv pktO
send ACKO

rcv pki0 ACK g

e send ACKO
() matACK (d) timeout
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)
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Rdt3.0 dirng va dgi - 5 " cdio

g nhan

bit dau tién dwge giti | t= 0 —puooooooooee
bit cuoi cimg dwge giti | /R

bit dau tién dén

RTT — bit cudi cimg dén, giti ACK

ACK deén, giti goi tiep
t=RTT+L/R
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Rdt3.0 — Hiéuqua -6 7 cdio
?
[ Rdt3.0 lam viec, nhung khong hieu qua

QA Vd:bang thong 1Gbps, 15ms end2end delay, goi tin 8Kb

- L (packet length inbits) _ 8kb/pkt
fransmit R (transmission rate, bps) ~ 10**9 b/sec

= 8 microsec

y ___L/R 008
sender RTT +L /R 30008

= 0.00027

o U, . tilé thdi gian bén gri giri goi tin
« Nghi thtrc da han ché viéc sir dung tai nguyén mang
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k = n n n - - - WA ’ -
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Nghi thirc pipeline - 1  cdio

O Pipelining: ben gui cho phep gul nhieu goi tin
dudc bao nhan (ACK)
= (0i tin: sap theo th(r tu tang dan
= Dung b0 dém & bén gui hoac/va bén nhan: “Sliding window”

data packet—e

+— ACK packets

(@) Ditng va do (&) nghi thnre pipeline

« Co6 hai giai phap chinh cuaa nghi thire pipeline:
= go-Back-N
g — gWilaicochon. o
3 E Khoa Cong'nghé thong tin - Bai hoc Khoa hoc tu’ nhién TP HO Chi Minh
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Nghi thirc pipeline - 2 Z.cdio

sender receiver

gtti bit dau tién | t = 0 oo omemmmm oo
gmbitcuoicung t =L/ R

bit dau tién deén
bit cuoi cuia goi tin den, g ACK

. bit cudi ctia goi 2 dén, gii ACK
“4. bit cudi cua goi 3 den, giri ACK

RTT

ACK dén, gui g6i ke tiep |
t=RTT+L/R

Tang hiéu qua sw
dung lén 3 lan

U _ 3*L/R 024

SEndEI"— RTT + L / R N 30.008
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Go-Back-N-1 z cdio

fay

—
S0 thU tu:  k-bit
A"window” = N = sb goi tin dugc gai lién tuc
khong ACK

50 ldlm dau 20 tlur twr ke tiep
chura dung

g, nhung chwa st dung dc
chua ACK -

L wmdow size —24

dia ACK con trong,

« ACK(seg#): nhén dung dén seqg#
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Go-

__-n:."l."l Ny

Back-N: bén nhan - 2 7, cdio

{a

—
d Bén gai:

S dung buffer (“window”) dé lwu céc géi tin da g&i nhwng chwa
nhan dwoc ACK

G&i néu goi tin c6 thé dwa vao “window”

Thiét lap déng hod cho goi tin ¢l nhat (goi tin & dau “window”)
Timeout: gli lai tat ca cac goi tin chwa ACK trong window

[ Bén nhan:

Hog
] (+]

o “,
& =
4
o i
= &
¥ TF HO CHIMINH *

Chi gui ACK cho gdi tin da nhan ding vdi so thr tu’ cao nhat
« CO thé phat sinh trung ACK

Chi can nhd s6 thir tu dang doi

Gai tin khong theo thir tu
« Loai bd: khong co bd dém
 GUi lai ACK véi so th(r tu I6n nhat
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Go-Back-N — vi du - 3 cdio
W

send pktO
\’ reyV pld_o

send pki 1 send ACKO
> send pki?2 \(lsc(;ss rs?;r?g ]ACK1
send pkf3
(waif) rcv pkt3, discard
¥ send ACK]
rcv ACKO
send pkt4
rcv pki4, discard
ktb, di d
—pkt2 timeout rs%%g ACKT
send pk’r?

send pkf3 \ rev pkt2, deliver

send kT4 send ACK2
send pk’rﬁ rcv pkf3, deliver

ST, \ send ACK3
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Gui lai cochon - 1 ¢ cdior

A Béen nhan:
= Bao nhan riéng lé tu'ng goi tin nhan dung
« ACK(seg#): da nhan dung goi tin seq#
= dung bd dém dé Iuu cac gdi tin khéng ding th(r tu
= Nhén 1 gdi tin khong dung th tu
« Pua vao bo dém néu con cho
« Huy gdi tin
d Bén gai:
= C6 ddng hd cho mdi gdi tin chua nhan dc ACK
= Time out: chi gui nhitng goi tin khong nhan dugc ACK
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Gui lai co6 chon - 2 ¢ cdio
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Bat dau ben glri  Thir tw ké tiép ) ‘
i b3 ACK Chwa dung
MWHHHH"J"“I""I“mﬂﬂlm HGL"’"chU’aACK ﬂ khéng ding dc
dow size —4
N

(c) Thir tw bén gtri

Sai thir tw .
nhwng da ACK I Cé the nhan dc

|
IIIIIIIIIHIIIIIIIHIIHIIIIIIIIIII]ﬂﬂ | oamagoicnea || ong aing

t _ window size_—4

] N

Bat dau bén nhan

...-..-..-..-..-...........3..

(b) Thi tw bén nhan
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Gui lai co chon - 4 PR

pktl =en

pktl rcwvd, delivered, ACKD =sent
pktl =sent 0|1 2 3 4|56 7 B 9

012 3/456 788

pktl rovd., delivered. ACK]l ==nt

pkt? =ent D 1(2 3 4 5/6 7 8 9
—|01 2 3|456 789 WX

(loss)

pkt3 =zent. window full
012 3456 787139

pktd rovd, uffered. ACK3I ssnt
0 l1]2 3 45| 7 89

ACKD rcwvd. pktd =ent
0|1 2 3 456 7 879

pktl veovrd, Buffered. ACKd =ent
ACK] rcvd. pktS =sent 0 1/2 3 4 5]l 7 8 9

0 1|2 3 4 5|6 7 8 9

pkth rovd, uffersed. ACKS sent
D 1(2 3 4 5|6 7 893

—— pkt2 TIMEQUT, plktd ressnt
0 1|2 3 4 5]e 7 89

pkt? rovd, pkt2, pkt3.plktd pkth
delivered, ACK:Z ==nt

ACK3 rcwd, nothing =ent 012345k 787
n1|2 3 456 7819
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RET R
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Gui lai co chon - 5 £ edio

L/
ﬁ.“

—

4 Vvd:

n ’ der wind i ind
= So tha tu:0,1,2,3 Cater receipt) (after receint)
= Window size: 3 012301 o O[2300 12

012301 012301 2

CK1

012130 1)2
R oyo 0 1 23]

timeout

retransmit pk t0

3 01 2 -p receive packet
with seq number O

(@

sender window receiver window

(after receipt ) (after receipt)
o CEET0 1 2

01]2 3 0J1 2
CK1

0112301 ’
receive packet
with seq number O
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Noi dung ‘, cdio
—
QA Gidi thiéu

QNguyén tac truyén dir lieu dang tin cay

A Giao thuc TCP

Giao thuc UDP

é’ g ;’: Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu nhién TP HO6 Chi Minh
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TCP Z cdio

QGidi thiéu

Nguyén tac hoat dong
dQuan ly két noi
Qbiéu khién lubng
QDbiéu khién tat nghén
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TCP — gidi thiéu - 1  cdio

—

QA TCP = Transport Control Protocol
= rfc: 793,1122,1323,2018,2581

= Point — to — point
« 1 ngudi gdi va 1 ngudi nhan
= Full-duplex
DI liéu truyén 2 chiéu trén cung két noi
« MSS: maximum segment size
= Hudng két noi
 Handshaking trudc khi gui dir li€u

ccccc
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TCP - giGi thiéu - 2 £ cdio

 TCP = Transport Control Protocol

= TCP cung cap két ndi theo ki€u dong (stream-of-bytes)
« Khong cé ranh gidi gilra cac goi tin

« SUr dung buffer gdi va nhan

socket
door —

_ socket
door

TCP TCP
send buffer receive buffer

() [Segment] —» )

Tin cay, theo th tu

Pipeline

Kiém soat ludng

= Kiém soat tat nghén

ol KHOg
\* ""'G
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VoY ’ ’ AN
TCP — cau truc goi tin 7 cdio
< its >
URG: urgent data
(generally not used) source port # dest port #
ACK: ACK # “\._ sequence number
valid T khawledgement number
head . .
(generally notused) — |  checkstm ptr urgent data # bytes
- rcvr willing
RST, SYN, FIN: -~ Options (variable length) to accept
connection estab
(setup, teardown
commands) S
application
data
(variable length)
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TCP — dinh nghia cac truong - 1 £ cdio’

fay

—v

dSource & destination port

= Port cua ndi gdi va ndi nhan
dSequence number

= SO thU' tu’ cua byte dau tién trong phan data cua goi tin
d Acknowledgment number

= SO thU tu cua byte dang mong chd nhan ti€p theo
dWindow size

= Théng bdo cd thé nhan bao nhiéu byte sau byte cudi
cung dugc xac nhan da nhan
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3 g z Khoa Cong nghé thdong tin - Dai hoc Khoa hoc ty’ nhien TP Ho Chi Minh
o
:5 o cRimn T CuuDuongThanCong.com https://fb.com/tailieudientucntt



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

TCP — dinh nghia cac truong - 2 £ cdio’

—

1 Checksum
= Checksum TCP header

4 Urgent pointer

= Chi dén dir liéu khan trong trudng dit liéu
Q Ca:

= URG = trudng urgent pointer valid

= ACK = trudng Acknowledge number valid
PSH = diI li€u can phan phoi ngay
RST = chi dinh noi két can thiét lap lai (reset)
SYN = st dung dé thiét Iap két ndi
FIN = st dung dé dong két ndi

ccccc
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TCP — vi du

_‘;._u-::- Hcﬂ

* ‘gg!;n |
¥ HO CHIMIN

Seq: sO th tw clia byte

dau tién trong vung data

ACK: sb tht tw cUa byte

ch® nhan tiép theo

CKHO
L A,

L)

T

CuuDuongThanCong.com

Khoa Cong nghé thong tin - Dai hoc Khoa hoc tu’ nhién TP H6 Chi Minh

User
type
‘C’
host ACKs
receipt of
‘C’, echoes
back ‘C’
host ACKs
receipt Se

of echoed 743, Ack=gy
‘C’ -.''~~._~~~~~~~~~.__......................’>

simple telnet scenario
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TCP — TRUYEN DU LIEU DANG TIN CAvdio
—

dNguyén tac: dung pipeline
= Bén gdi dinh kém thong tin kiém tra 16i trong moi géi tin
= Sr dung ACK dé bdo nhan
= Thi€t lap thdi gian timeout khi cho goi tin ¢ dau buffer
= G0i lai toan bo d{ lieu trong buffer khi hét time out
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@ A
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TCP — bén goi
—————————————————
A Nhan dir lieu tu’ tang Ung dung

= Tao cac segment

= Bat dong ho (néu chua bat)

= Thiét lap thdi gian chd, timeout
A Nhan goi tin ACK

= Néu trudc dé chua nhan: truct “clra sd”

= Thi€t lap lai thdi gian cua dong ho
A HEt time out

= (30i lai diT liéu con trong buffer
= Reset dong ho
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TCP — bén nhan 2. cdior
—
A Nhan goi tin dung tha tu

= Chap nhan

= GOi ACK vé cho bén gai
A Nhan goi tin khong dung tha tu

= Phat hién “khoang trong dir liéu (GAP)”

= Goi ACK trung
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TCP — vi du

i

«—timeout——
(0))
s
>< T}
N
oo
o
R
~ »
i\ aQ
> )
o @O
92 timeout —>|

O
loss 2
Seq~
©3=92 g byte Sendbase %_
~fota - 100

SendBase ;Sj

A0 =120 £

Cc= ~

@

3

SendBase _L

v ! =120 v premature timeout
time

\ch.:HD"‘#ao t|me
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TCP — thiéet lap két noi ¢ cdio

fay

QThuc hién thao tac bat tay 3 lan (Three way
handshake)

May A May B

WX\
SYN_RCVD state
—x+1)
_y. ACK=XY
K (sed=y
sYN, AC

ACK

Seq=
©9=x+1, ACK= Sy+1)

ESTABLISHED state

‘:F,u.:, .:HD"""BO
Q P
3 =~
3 g z Khoa Cong nghé thong tin - Bai hoc Khoa hoc tu nhién TP H6 Chi Minh
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TCP — dong két noi ‘, cdio
—

QA Thuc hién thao tac bat tay 2 lan

E;ED client server

close
FIN

pCK
close
/
k

timed wait

closed ~
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TCP — quan ly két noi ¢ cdio

«1'4-l .
CLOSED client application
initiates a TCP connection
wait 30 seconds
send SYN
TIME_WAIT SYN_SENT
A
receive FIN receive SYN & ACK
send ACK send ACK
h 4
FIN_WAIT_2 ESTABLISHED TCP server
client application I Ife Cyc I e
rasae ek initiates close connection
send nothing FIN_WAIT_1 send FIN CLOSED server application
FStaive IAEI creates a listen socket
TC P CI ient send nothing
lifecycle
LAST_ACK LISTEN
Y
receive SYN
send FIN send SYN & ACK
A 4
CLOSE_WAIT SYN_RCVD
receive ACK
P send nothing
receive
&qz “D"‘*a sond ACK ESTABLISHED
X [4]
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TCP - Diéu khién ludong - 1 7, cdio
—
A Nguyén nhan:

= Bén gdi lam tran bd dém cua bén nhan khi gdi qua

nhiéu di liéu hoac gdi qua nhanh

A ST dung truong “window size”

= Window size: lugng DL cé thé dua vao buffer

k— RevWindow —f

7
/ / / _Papplicatinn

process
7, / 7 /
'|l— RevBuffer —I‘*

data from
IP
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TCP - Piéu khién ludéng - 2 , cdio

BO dém
’ Gui Nhan bén nha
Ung dung _ &n nhan
guri 2K ) B
m Empty
< ACK = 2048 WIN = 2048
Ung dung
( BTy
Bén gtpi
bi khéa
Bén gWri c6 thé ‘e :-
m
6 .:-
\f"':'“u"-'.-%
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ANy

Kiém soat tat nghén - 1 ¢ cdio

—
Q Van dé: 1 node ¢ thé nhan dif liéu tur nhiéu ngudn
= Buffer: gidi han
= goi tin: dén 0 at
= xUr ly khong kip = tat nghén
Q Hién tudng:
= M4t goi

= Delay cao
=> SU dung dudng truyén khong hiéu qua
Host A r - o Kom
in - original data
Host B unlimited shared
output link buffers
®

e:;‘;’ g F é thong tin - Dai hoc Khoa hée=te ® Chi Minh

CuuDuongThanCong.com *Itb.com/tailieudientucntt


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

T

AL
- o,

Kiém soat tat nghén - 2 ':ilcflio

A Giai quyét trong TCP:

= Bén gai: ;:
.+ Thiét 14p téc db gdi dua ‘ two segmente
A > i g, LA \
tren phan hoi tu béen
nhan
— Nhan ACK e
_ MA&t goi

— D0 tré gdi tin
= Toc d0 gdi: co 2 pha

— Slow-Start

— Congestion Avoidance
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Tai liéu tham khao  cdio
—

A Bai giang cla J.F Kurose and K.W. Ross vé
Computer Networking: A Top Down Approach
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