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Chwong 1. Tong quan vé mang
may tinh va truyén théng




1. Co’ ban vé mang may tinh

1.1. Cac khai niém co’ ban




Mang may tinh la gi?

e Tap hop cac may tinh két ndi voi
nhau dwa trén mot kién tric nao
dé dé co thé trao dbi div lieu
o May tinh: may tram, may cha, thiét
bi mang

o K&t n6i bang mot phwrong tién
truyén

o Theo mét kién tric mang
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Pwong truyén vat ly

e La cac phwong tién vat ly cé kha ndng truyén dan
tin hiéu
e Phan loai:
o Hiru tuyén: cap xodn, cap déng truc, cap quang,...
o V6 tuyén: séng radio, viba, séng héng ngoai, ...
e Mbt sb thong sb dac trung:
o Bang tan: Do rong tan sb tin hiéu cé thé truyén di
f . tn s6 nhd nhét, f_ . tan s6 I&n nhét
Bangtan="f . -f.,
» Tilé 15i bit khi truyén(BER — Bit Error Rate/Ratio)
o D06 suy hao: mdrc suy giam tin hiéu khi truyén
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BER

e BER = S6 bit 16i / Téng sb bit truyén
e Vi du: v&i mang Internet thi BER ~ 10-°
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Kién truc mang
e Céc nut mang két ndi véi nhau nhw thé nao? (Hinh trang
— Topology)

o Topology vat ly: hinh trang dua trén cap két nbi

:: ¢ i _ U\T >
IR
R/ng (Vong) Star (Sao) Mesh (Lwdi)

° Topology Ioglc hinh trang dwa trén cach thirc truyén tin hiéu:
diém-diém, diém-da diém (quang ba)

e ...va trao ddi dir liéu v&i nhau nhw thé nao? (Giao thirc —
Protocol)
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M6t vai vi du

e Mang Internet

e Mang ndi bd co quan, trwudng hoc
e Mang gia dinh

e Hé thdng ATM cuia ngan hang
Mang dién thoai
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Phan loai mang may tinh

e Mang ca nhan (PAN — Personal Area Network)
o Pham vi két néi: vai chuc mét
o Sé lwong ngudi dung: mét vai ngudi dung
e Thwdng phuc vu cho ca nhan
e Cong nghé dién hinh: Bluetooth, NFC, Transfer Jet,
e Mang cuc bd (LAN — Local Area Network):
o Pham vi két ni: vai ki-16-mét
o Sé lwong ngudi dung: mét vai dén hang tram nghin
o Thuwdng phuc vu cho ca nhan, hd gia dinh, té chirc
e Cong nghé dién hinh: Ethernet, WiFi
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Phan loai mang may tinh

e Mang dé thi (MAN — Metropolitian Area
Network)
o Pham vi két ndi: hang tram ki-16-mét
o Sb lwong ngwdi dung: hang triéu
e Phuc vu cho thanh phd, khu vuc
e Mang dién rong (WAN — Wide Area Network)
o Pham vi két ndi: vai nghin ki-16-mét
e Sb lwong ngwdi dung: hang ti
o GAN — Global Area Network: pham vi toan cau (Vi
du: Internet)
o CoOng nghé dién hinh: 3G/4G/5G, Wimax, GPON
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Mang Internet
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Internet of things
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Mang Internet

e Mang ctia cac mang (Network of networks)

Lam thé nao dé két nbi
hang triéu hé thong
mang vo&i nhau?
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Kién tric Internet: Mang cua
cac mang

e Két n6i mét mang vaéi tat cé cac mang khac?

Khoéng c6 kha nang
mo& rong: SO lwgng
két n6i O(n?)
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Kién trac Internet: Mang cua cac

mang
o Két nbi méi mang vao mét tram chuyén tiép cia mét nha
cung cap toan cau (global ISP)
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Kién truc Internet: Mang cta

cac mang :

e Thém nhiéu ISP...

Tram trung chuyén Internet
\Ké't ndi ngang hang
=
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Kién tric Internet: Mang cua
cac mang

e Thém cac mang khu vure (regional network)...
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Kién truc Internet: Mang cta
cac mang

e Mang 16i va mang bién
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4

Kién trac mang

e Mang bién (network edge):

o Nut mang dau cubi (end-
system, host): PC, dién thoai,
may chu, may tinh nhung...

e Mang truy nhap (accqss )
ngtwqu): dwong truyen, thiét bi
két ndi (router, switch, hub, tng
dai...)

e Mang I6i (network core):
dwdng truyén, thiét bj ket noi

e Mang clia cac mang

e MG&i chi dé cap dén khia
canh “Két noi nhw thé nao?”

- .-mobile network

global ISP

25

25

1.2. Lich st Internet
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1.2. Lich sw Internet :
/} o BAt ddu tir mét thi nghiém cda
Tme dw an ctia ARPA
VLt  a £ ~ R
\ e MO0t lién két gilra hai nut mang
(IMP tai UCLA va IMP tai SRI)
THE ARPA NE: vioke T e
- SEAT: 1969 ARPA: Adyanc@d Res§arch Project Agency
- UCLA: University California Los Angeles
| mone SRI: Stanford Research Institute
FIGURE 6.1 Drawing of September 19%1): Interface Message Processor
(Courtesy of Alex McKenzie)
- 27
Source: http://www.cybergeography.org/atlas/historical.html
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3 thang sau, 12/1969

Mot mang hoan chinh vi 4 nut,
56kbps

THE ARPA NETWoRK

DEC (769
UCSB:University of California, Santa Barbara
UTAH:University of Utah Y nodes
FIGURE6.2 Drawing of 4 Node Network 28
source: http://www.cybergeography.org/atlas/historical.html (Courtesy of Alex McKenzie)
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ARPANET th¢i ky dau, 1971 3
AMES
N
Source: MAP 4 September 1971
b cybergcography.ore/ Mang phat trién v6i toc do thém mdi nut mot thang 29
29
Thap nién 70: Két néi lién mang, kién
trdc mang méi va cac mang riéng
(Y X )
o000
XXy
o000
o0
°
30
30

15



Sw mé réng cia ARPANET, 1974

Abb. 4 ARPA NETwork, topologische Karte. Stand Juni 1974.

source:

hitp:/fwww.eybergeography.org’  Lru lwgng moi ngdy vuot qua 3.000.000 goi tin

atlas/historical.html

31

31
Thap nién 70 t
e T dau 1970 xuat hién cac mang riéng:
o ALOHAnNet tai Hawaii
e DECnet, IBM SNA, XNA
e 1974: Cerf & Kahn — nguyén ly két noi
cac hé thong mé (Turing Awards)
e 1976: Ethernet, Xerox PARC
e Cudi 1970: ATM
32
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Thap nién 80: Cac giao thirc
m&i, két n6i thém mang méi

33
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XX XXX}
CEX X X
®ocee

1981: Xay dwng mang NSFNET

NSF: National Science Foundation
Phuc vu cho nghién ctru khoa hoc, do siw qua tai chia ARPANET

U. of llinois

San Diego S.C.

= NSFnel Backbone

NSFnet Backbone Network 34

Bailcnal Canies For Abmeisharis Rasssrth
Mareh 18, 168
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Source: http://www.cybergeography.org/atlas/historical. html
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Thém nhiéu mang va giao thiwrc 3.
m&i
e Thém nhiéu mang méi ndi vao: MFENET,

HEPNET (Dept. Energy), SPAN (NASA),
BiTnet, CSnet, NSFnet, Minitel ...

e TCP/IP dwgc chuan hoa va phd bién vao
1980

e Berkeley tich hgp TCP/IP vao BSD Unix
e Dich vu: FTP, Mail, DNS ...
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Thap nién 90: Web va thwong
mai héa Internet
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Thap nién 90 3
e Dau 90: ARPAnet chila Cudi 1990's — 2000’s:
mét phan cua Internet e Nhiéu tng dung mai: chat,
e Diu 90: Web chia sé file P2P...
] e E-commerce, Yahoo,
o HTML, HTTP: Amazon, Google...
Berners-Lee e > 50 triéu may tram, > 100
e 1994: Mosaic, triéu NSD
Netscape e Van dé an toan an ninh
e Cudi 90: Thwong mai thong tin! ,
héa | e Internet danh cho tat ca moi
0a Internet NguOi
e T4t ca cac dich vu phai
quan tam t&i van dé nay 44
38
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Lwoc str Internet Viét Nam

e 1991: N6 lwc két ndi Internet khéng thanh.
® (Vi mét ly do nao do)
e 1996: Giai quyét cac can trd, chuan bj ha
tang Internet
e ISP: VNPT
o 64kbps, 1 duworng két ndi qudc té, mot sd6 NSD
e 1997: Viéet Nam chinh thirc két nbi Internet
e 1IXP: VNPT
e 4 ISP: VNPT, Netnam (IOT), FPT, SPT
e 2007: “Muw&i nam Internet Viét Nam”
e 20 ISPs, 4 IXPs
o 19 triéu NSD, 22.04% dan sb 3

39

Théng ké gan day

e 2021: 68.72 triéu nguwdi dung (70.3% dan sb)
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Source: hitps://datareportal.com
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Bang thong két néi di quoc té
Téc dd tang trwdng bang thong(Gbps)
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2000 1678
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Source: Vnnic, http://www.thongkeinternet.vn “1
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>
2. Chuyén mach kénh va
>
chuyén mach goi
R A N , e (X X J
Chuyén tiép dir liéu quacac kétndi | g @@ ®
nhw thé nao? | 99®®
o000
[ X J
o
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2.1. Bat van de

e Két nbi diém-diém gitra 2 host

A B
[ | [
Wi TN

e Thong sbé cua két ndi:
» Bang théng (bandwith - R): lwong dir liéu truyén tbi da
trong moét don vi thoi gian (bps — bit per second)
o Tré (Latency): thoi gian truyén di liéu tr A dén B
Tré truyén tai: Kich thuwéc div liéu / Bang thong
Tré truyén dan: Do dai lién két / Téc dd tin hiéu (~2x108 m/sec)
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Két noi diem-diem gilra 2 host
N i Thoi gian dé lan
e Truyén 100B t» A dén B / truyén tin higu: 1ms
A B

[!] 1Mbps, AB = 200km [!]

——)

P
} Thoi diém bit

800 bits=800x1/10°s

dau tién toi B
=1/10%+1/10%s
A

Thoi gian truyén | 100Byte packet

(Thc‘)’i gian truyén JL

L >

Thoi diém bit

. cudi cling t¢i B

Time (800x1/108)+1/10%
l =1.8ms
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Két noi gitra nhiéu host :
e Diém-diém gitra moi cap

e Han ché?

AR AN

(TR
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Két néi gitra nhiéu nit mang

e Diém-da diém: S& dung 1 duong truyén chung
cho tat ca - truyen théng “quang ba”

e Han ché?

|| ||

i — v i —

1
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Két noi gitra nhiéu nut mang :

e Gidi phap: mang chuyén mach(switching network)
o Mbi host két ndi v&i 1 thiét bj chuyén mach
e Cac thiét bj chuyén mach két nbi diém-diém va thuc
hién chuyén tiép di liéu t&i dich
o Chia sé tai nguyén dwdng truyén
A G ED Cau héi- Lam thé

nao dé xac dinh
duwgrc tuyén duong?
Tré loi: Pinh tuyén

=4l B

47
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2.2. Chuyén mach kénh

e Circuit switching network: cép phat tai nguyén dwong
truyén (kénh) danh riéng cho tirng két ndi logic gitra 2
nut mang

1) A phat yéu cau xin thiét lap kénh

2) Céc thiét bi chuyén mach thiét 1ap kénh
3) A bat dau truyén di liéu

4) A truyén xong: phat yéu cau hiy kénh

~ A~~~

48

48



Ghép kénh/Phan kénh

e Ghép kénh(Multiplexing): giri d&¥ liéu ctia nhiéu kénh
khac nhau trén cung mét lién két vat ly

e Phan kénh(Demultiplexing): phan di liéu nhan duwoc
trén lién ket vat ly vao cac kénh twong rng va chuyén
dén dung dich

Bo6 ghép kénh B6 phan kénh

1 lién két
Sender 2 ) N kénh
)}
=

Receiver 1

Receiver 2

08
™

Receiver N
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Mot so ky thuat ghép kénh i
e Ghep kénh theo thoi e Ghép kénh theo tan
gian(TDM): moéi két noi sO(FDM): madi két ndi
st dung tai nguyén trong st¢ dung mét bang tan
khe th&i gian dwgc phan tin hiéu riéng
|
t - t
50
50
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Gian do thi gian

Swi1 Sw2 B

A
E—m—a—&
Thiét 1ap ‘g%

kénh

A \
Truyén

dir liéu Information

Hay kénh {

51
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Wu diém va nhwoc diém

e Uu diém:
o Keénh duoc thiét 1ap sé&n = Tré khi chuyén mach rat thap
e Tainguyén danh riéng cho kénh va khong ddi trong qua trinh
truyén - dam bam chat lwgng dich vu
e Nhuoc diém?

52
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Nhwoc diém

000
o000
L LR
LX X

- Swi1 Sw2 —
[ ||
H—E =
i %
ma ||
= |
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Truyén b o
T P |
dir liéu ‘-\\\\f:::::::\\“‘\~
Haykénh1 D ——
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Thiét lap
kénh
Truyén di liéu

Hay kénh

]

Nhwoc diém

Sw1 Sw2
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o000
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e Bat dau lai qua trinh néu 16i trén thiét bi
chuy&n mach khi truyén

55

55
2.3. Chuyen mach goéi :
e Packet switching network
e D@ liéu duwoc chia thanh cac gai tin (packet)
o Phan tiéu dé (header): dia chi, sé th tw
o Phan di liéu (payload)
e Thiét bi chuyén mach chuyén tiép goi tin dwa trén tiéu dé
01000111100pE D@ 110100011001 H header 56
e
56
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Chuyeén tiép géi tin £
NEU
téi FTU
switch#4 switch#2

switch#l Forwarding Table

PPA 111010010 —
ﬁ = Destination
¥ . S e T R >
NEU

4
HUST NUCE 5
2
o)

FTU

RAuUbB |1

NUCE syitch#5

téi HUBT
switch#3
57
57
Cach thirc chuyén tiép goi tin ~ |°
e Unicast: chuyén tiép géi tin t&i 1 nat mang
e Multicast: chuyén tiép goi tin t&i mot nhém
cac nut mang
e Broadcast: chuyén tiép goi tin t&i tit ca cac
nut trong mang
58
58
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Chuyén mach goéi
e Mbi géi tin c6 thé dwoc xtr ly doc lap
o Cac goi tin c6 thé tdi dich theo cac dweng khac nhau, khéng con
dung tho tw
e Tai nguyén dung chung cho tat ca cac két ndi
» Né&u con tai nguyén, bat ky nut ndo ciing c6 thé s dung

i EE A

59
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Gian do théi gian
AT A s
nhan dwoc toan bd ‘ — B —

P * v IR\
goi tin (store and —
forward)

e Thiét bi chuyén mach
can thoi gian dé xw ly
goitin (dpoc): e
e Kiém tra IOi trén goi tin
o Quyét dinh géi tin giri

dén dau
o Thuwong rat nho so voi
tré truyén tin

60

60
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Chuyén mach géi vs Chuyén
mach kénh

Vi du:
= Bang thong di 10 Mb/s
* Mbi két ndi cla ngudi ding

N CNCD
tol: ] : users ===
« Pugrc cap phat | Mb/s ~—
N 2 e ! 10 Mbps
* Thoi gian st dung dé truyén di [
liéu: 10% t8ng thoi gian Vi
«Mang chuyén mach kénh:
* T6i da 10 nguoi dung dong thoi
xin cap phat , » Phén phéi nhj thirc:
& qug ci]uylen mac‘h. g(\)i: ’ P(x = k) = an Pk (1-p)rk
' S&i;‘éhf; ;0 nguoi dung stt « Néu sb6 nguoi dung ting
= Xdc suit d&€ >10 ngudi ding lén?
dong thi truyén dir liéu I bao
nhidu? (~0.0001) 61
61
000
(XX )
: HH
Hang doi :
- 7 n, Ha .
g b ang dgi (FIFO)
NN
1 Mbps
S
A N\8)Y
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Hang doi

Hang doi (FIFO)

1
W ED

'\ /
2y
./
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Hang doi

Hang doi (FIFO)

1
I Bammn un B &

\/
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Mat géi tin
e Kich thwéc hang doi co han
e Goi tin t&i khi hang doi da day sé bi méat

Q
HE BN BN B

67

67

Cac théng so co’ ban
e Bang théng = Téc dd truyén tin = Dung lwong
e Théng luvong
e MTU(Maximum Transmission Unit): kich thuwéc I&n nhat
cua goi tin
o DOtré
o Tré trén thiét bi dau cubi
e Tré trén thiét bj trung gian
e Tré truyén tin
e Tré lan truyén
e D6 mét goi tin = Sb goi bi mat/Téng sb gdi truyén

68

68
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XX XXX}
CEX X X

eocee
o0

Théng lwong (throughput)

+ Thong lwong: tbe d6 (bits/sec) truyén tin qua
mot diém nao do trong mang
= Tire thoi: thong lvgng tai mot thoi diém
= Trung binh: thbng lweng tinh trung binh trong mot
khoang thoi gian

e .

Bén gtri: giri di Kénh cé Kénh ¢6
liéu 1&n kénh kha ning truyén kha ning truyén
R, bits/sec R_ bits/sec

69

XX XXX}
CEX X X

®ocee
o0

Théng lwong (tiép)

< R, <R, Thong lugng trung binh la bao nhiéu?

@5} R. bits/sec | # R bits/sec )’E
g

< R, > R. Thong lugng trung binh la bao nhiéu?

Rg bits/sec | *} R bits/sec )Z’D

|7 Nt that c6 chai (bottleneck)
L

a diém tai do lam giGi han thong lwgng trén dudng truyén

70
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Nut that c6 chai

e Xac dinh nut that
cd chai?

‘"‘--.4‘ ,
Rg= 80 Mhps - Rg= 80 Mhps

Re= 20 Mops ) \ B Fp= 20 Mops

71
71
000
o000
L LR
~ x see
Do tre :
truy&n tin
A lan truyé
= o0k
\l - i ‘ e
B / . .
xt ly tai nat
doi trong hang doi
dnodal = dproc + dqueue + dtrans + dprop
d,,.. tré truyén tin: dprop: tré lan truyén (truyén dan)
= [L:kich thudc dit liéu (bits) = d:d06 dai dudng truyén
= R:bang thdng (bps) = s:tdc dd lan truyén tin hiéu (~2x108
dyyons = LIR m/sec)
dyyop = dis
72

72
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Do tré (tiép)

truyén tin

| ‘

Ag\i — «—Ilan truyén —
(-

s W/ .

I

o>k

Xt ly tai nat
doi trong hang doi
dnodal = dproc + dqueue + dtrans + dprop
doroct tré xu ly dgyeue: tré hang doi

= Kiém tra I6i bit
= Xac dinh lién két ra
* Thuwong < psec

* Phu thudc vao so lugng

di* liéu trong hang doi

XX XXX}
CEX X X
eocee
o0

73
73
000
o000
L LR
= by - oo
Tré hang doi — :
gqueueing delay
o 4 1
c 1
e._ |
% - ba O pages !
* R: b’ang tho,ng (bps) . £° :
+ L: kich thudc géi tin (bits) 5 ¢ ]
~ n ~ 2 ) (o2
+ a: toc do dén cua gdi tin €< E
£ |
s LR
= LalR 1
< La/R ~ 0:tré hang doi nho
% La/R = |:tré hang doi l6n
+ La/R > 1:tré vo cung (mat goi tin)
74
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Round Trip Time :

o RTT: Tré khir hdi (2 chidu) = t, — t,
A B

75

75

MTU

e Maximum Transmission Unit: Kich thwéc tdi da ctia géi tin c6 thé truyén
trén dudng truyén
e Vidu: Mang Ethernet c6 MTU = 1526 byte
e Taisao?
e Lydo 1: Gidm ti |& goi tin bi I5i bit
e BER=S6 bit I6i / Tdng sb bit truyén > thuwdng 1a hang sé
e Vidu: BER = 103 - truyén 1000 bit sé& 1i 1 bit
o Néu géi tin kich thuwéc L = 1000 bit > xac suét gai tin cé 16i bit?
o NéuL =100 bit > xac suét goi tin co I3i bit?
e Ly do 2: Gidm x&c suét (kich thwédc dir liéu) phai truyén lai do mét
goi tin
e Kich thwéc hang doi: N byte
 Néu gai tin co kich thwoc L = 1000 byte: hang doi da day > goi tin bi mat >
truyén lai goi tin - kich thwéc div liéu can truyen lai: 1000 byte
o Néu géi tin c6 kich thwéc L = 100 byte: hang doi day > ?
e KétIuan: MTU lam gidm lwgng di liéu phai truyén lai

76

76
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e MTU qua nhd lam gidm hiéu suét truyén

e Gidi thich:
o Goi tin gdm: tiéu dé (header) + phan than (payload)
¢ Kich thuwéc header: hang s
o Hiéu suét truyén:

payload
header+payload

Tai sao MTU khéong nén qua nhé? ¢

77

77
3. Kién truc phan tang
. s . 2 (X X
Tiép tuc v&i cha de “Lam thé nao dé o000
P 2 thang tin?” o000
cac nut mang trao doi théng tin? -
o0
o
78
78

39



Nguyén tac “chia dé tri” :

e Xac dinh cac nhiém vu can thwc hién
e T6 chirc, diéu phdi thr tw thwe hién cac nhiém vu
e Phan dinh ai lam nhiém vu gi
e Vidu: Giam déc cong ty A glri cong van cho Giam dbc
cua cong ty B
o Giam dbc A: viét cong van va chuyén cho thu ky
e Thu ky:
Cho thw vao bi thw va dién tén day da Giam dbc B va dia chi
Dem dén buwu dién VNPT
e Buu dién VNPT:
boéng géi bwu kién
Ghi dia chi bwu cuc nhan
Chuyén buu kién I1&n xe thw

Pwa bwu kién dén bwu cuc nhan 70

79

Blrc thw dworc gtvi va nhan nhw 33
the nao? t

e Céac bo phan d(‘“?ng cép: Phuong tién va cach thirc trao
doi théng tin giong nhau

Congty A i § Céng ty B
Giam déc Cong van Giam déc
Ngbn ngtr twr nhién
A 4 T
Phong thw ;
. Thw ky ) g X Thw ky
L Dia chi T
s — v Buwu kién [0 e
VNPT >» VNPT |
Ma buwu cuc
80
80
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Trao déi théng tin giira cac nut
mang
e D@ liéu dwoc td chirc nhw thé nao?

e Dinh danh — danh dia chi: Phan biét cac may v&i nhau
trén mang?

e Tim dwdng di cho di liéu qua hé théng mang nhw thé
nao?

e Lam thé nao dé phat hién 16i dir liéu (va stra)?

o Lémthé nao dé di liéu gvi di khéng lam qua tai dwong
truyen, qua tai may nhan?

e Lam thé nao dé chuyén dir liéu thanh tin hiéu?

e Lam thé nao dé biét di» liéu da tGi dich?...

> Phan chia nhiém vy cho cac thanh phan va té chirc cac

thanh phan thanh cac tang (layer)

81

81

Phan tang
e Méi tang:
o Co6 thé cd mét hodc nhiéu chirc nang
« Trién khai dich vu dé thuc hién cac chirc ndng
Cung cép dich vu cho tang trén
S dung dich vu tang du&i
Doc lap voi cac tang con lai
o MGi dich vu c6 thé c6 mot hodc nhiéu cach trién khai
khac nhau, cho phép tang trén Iwa chon dich vu phu
hop
e Loiich:
o Dé& dang thiét ké, trién khai
o Dé dang tai st dung
» Dé& dang nang cép 82

82
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Piém truy cap dich vu

e Service Access Point: [a mot diém triru twong, tai do
tang trén st dung dich vu tang duéi
e Tang trén chi can quan tdm cach st dung dich vu tang dwdi
e ..khdng quan tam t&i cach thc thye hién
e Quan diém lap trinh: cung cap API (Application
Programming Interface)
e Tén ham va cac thire truyén ddi sb khong doi
o Noi dung ham cé thé thay dbi
function doMyWork () {
//do anything
lowerService (parameters) ;
//do anything

83

83

4.1. Truyeén thong trong
kién truc phan tang

84

84
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Truyén thong trong kién truc
phan tang
e Cac nguyén ly chung:
o Tang trén st dung dich vu tang duéi
» Céc tang ngang hang trén lién két s&r dung chung
“ngdn ngl¥” va phwong tién trao doi dir liéu
e D lieu dwoc xt ly tai mbi tdng nhw thé nao?
e Chia thanh cac don vi‘de liéu giao thue - PDU
(Protocol Data Unit) gom coé
Header: chtra dia chi, thong tin khac dé hé thong mang x ly
Payload: di¥ liéu can truyén tai
e Churc nang méi tang khac nhau, cach thirc x& ly div
liéu khac nhau -> can phoi hop chirc nang gilra cac
tang trong qua trinh truyén tai

85

85

Truyén thong trong kién truac

phan tang

e Bén giri: thém tié‘u dé chwra théng tin phl_{c vu chg viéc
xt ly di¥ liéu tai tang twong (rng va chuyén cho tang
duwéi (Bong goi dir liéu — Encapsulation)

e Bén nhan: xt ly di liéu theo théng tin trong phan tiéu
dé, tach tiéu dé va chuyén di liéu cho tang trén

[Pouy| [ Tangn |
[Hu[ ] [7ng vt |

[H[..[]]| | Ting2 | [ Tang2 | [H,|..[]]

[H [ []] [ Téngt I—)O—>| Tangt | |H,[[..]]]

Guwi Nhan 86

86
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phan tang

Tang 4

sap3.send3(pdu4) O «— SAP —— O

Truyén théng trong kién truc

Tang 4

pdu4 = sap3.recv3()

send3(data){ recv3(data){
pdu3 = encapsulation3(data) pdu3 = sap2.recv2();
sap2.send2(2pdu3) decapsulation(pdu3);
} [ringz ]
recv2(data){
send2(data){ . pdu2 = sap1.recvi();
pdu2 = encapsulation2(data decapsulation(pdu2);
sap1 senc(pcu2) | Tangf )
}
Gui Nhan
87
87
A 5 P { 2.
Truyén théng trong kién truc it
phan tang (tiep)
e Nhan xét:
« PDU tai cac tang dong cép clia hai bén giong nhau > truyén
théng gitra cac tAng ngang hang (truyén théng logic)
o Phia nhan phai hiéu ndi dung PDU cla phia gui
e Phia nhan xtr ly PDU nhan dqu v&i cac tham sb la théng tin
trong tiéu dé ma phia g da thiét lap
e Phia nhan tra I1&i/khéng tra 107 cho phia gl
e Céac PDU phai truyén ding theo thir tw
- can c6 bd quy téc cho hai bén
—— Giao thure (Network protocol)
La tap hop cac quy tac quy dinh khubn dang, ng¥
nghia, thr tw cac théng diép dwoc givi va nhan gilka cac
nut mang va cac hanh vi khi trao doi cac théng diép do .
88
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Chong giao thirc (Protocol stack)

e Cac chirc nang dwgc phan chia cho

cac tang
e Mbi tdng c6 nhiéu cach thirc dé thuc Céctgiao'\ﬁhtrc
hién cac chirc nang - sinh ra cac : afjg :
giao thirc khac nhau Caggla%t?wc
A . ’ o X , . ang =
- chong giao thirc: ngan xép cac giao
thire truyén thong trén kién trac phén :
tang Céc giao thirc
> Giao thirc méi tang bao gbm: B2
Goi dich vu nao cla giao thirc tang dwsi Cactgfo1thwc
Va cung cép dich vu cho giao thirc tang 9
trén nhw thé nao
89
89
A ~ = X ” 000
Truyén thong trong kién truc 4
phan tang (tiép) :
X Giao thirc Py -
<o -
X Giao thirc Py 4 -
<o -
X Giao thirc P, -
<o e -
X Giao thirec Py -
L SR >

e Cac tang déng cap & mbi bén sir dung chung giao thirc
dé diéu khién qua trinh truyén théng logic gitra ching
* 2 céch thirc dé giao thirc diéu khién truyén thong logic gitra cac
tang dong cap: hwéng lién két hoac hwdng khdng lién ket

90

90
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Truyén thong hwéng lién kétvs
Truyén théng hwéng khong lién két

e Truyén thong hwdng lién két (connection
oriented):
o D liéu dwoc truyén qua mét lién két da dworc thiét lap
» Ba giai doan: Thiét Iap lién két, Truyén di liéu, Hay

lién két

e Tin cay

e Truyén thong hwdng khéng lién két
(conectionless)
o Khong thiét 1ap lién két, chi cé giai doan truyén di liéu
e Khong tin cay
» “Best effort”: truyén ngay vé&i kha nang téi da

91

91

4.2. M6 hinh OSI va TCP/IP

Kién tric phan tng trén thuc té (Bao
nhiéu tAng? Chdrc ndng cu thé?...)
Kién trac phan tang trién khai trén
cac nat mang nhw thé nao?

92

92
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Mo hinh OSI/ISO

Tang Ung dung (Application): cung cép cac tng
dung trén mang (web, email, truyén file...)

Tang Trinh di&n (Presentation): biéu dién div liéu
cla ng dung, e.g., ma hoa, nén, chuyén dbi...
Tang Phién(Session): quan ly phién lam viéc, dong
bd hoa phién, khéi phuc qua trinh trao dbi div liéu
Tang Giao van (Transport): X ly viéc truyén-nhan
di liéu cho cac ng dung chay trén nat mang dau-
cubi

Tang Mang (Network): Chon duwéng (dinh tuyén),
chuyén tiép gai tin tr ngudn dén dich

Tang Lién két di liéu (Data link): Truyén dir liéu trén
céc lién két vat ly gitra cac nat mang ké tiép nhau
Tang Vat ly (Physical): Chuyén di liéu (bit) thanh tin
hiéu va truyén

Application

Presentation

Session

Transport

Network

Data link

Physical

93

93

M6 hinh OSI va TCP/IP

Trong mo6 hinh TCP/IP (Internet), chifc nang3
tang trén dudc phan dinh cho moét tang duy nhat

Application layer roolicat
pplication
Presentation layer || ME=)>

HTTP, FTP, SMTP...

Session layer

Transport layer Transport layer

Network layer Internetwork layer

Datalink layer Datalink layer

Physical layer Physical layer

94

94
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Mo hinh OSI va TCP/IP

e M6 hinh OSI:
e M0 hinh thamlchiéu chwre nang: Cac mo hinh khac
phai tham chiéu tr mé hinh OSI
Cung cép day du cac chirc ndng mé hinh OSI da chira
Dam bao th ty cac tang chirc nang
o C6y nghia I&n vé mét co s& ly thuyét
o Khoéng st dung trén thuc té
e M6 hinh TCP/IP: mé hinh Internet
o S{r dung trén hau hét cac hé théng mang

95

95
Trien khai kién truc phan tang &
Application  [=-===---1 7 --------- *| Application
Transport  [«-------1 C I » Transport
Network  |«------- f Network  [«------- -~ Network
Datalink  [«------- | Datalink  [«------- -~ Datalink
Physical  |«------- { Physical  [<------- - Physical
Nut mang Nut mang Nut mang
dau cudi trung gian dau cudi
e NUt mang dau cubi (end-system): PC, server,
smartphone...
e Nut mang trung gian: céac thiét bj mang chuyén
tiép dir liéu
96
96
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Nut mang dau cubi (server,
PC, smartphone...)

Trién khai kién tric phan tang

J (ng dung mang cung cap
dich vu cho nguwoi dung

"Diéu khién truyén di liéu
gilra cac trng dung

'Diéu khién truyén di liéu trén
céc lién két vat ly

Chuyén di liéu thanh tin hiéu
va truyén di

v

/ Chon dwéng, chuyén tiép div
lieu

v

v/

> rver

97

97

Nut mang trung gian

Trién khai kién truc phan tang

"Ung dung mang cung cap
x dich vu cho nguwoi dung

rDiéu khién truyén di liéu
gilra cac rng dung

'Diéu khién truyén di liéu trén
cac lién ket vat ly

Chuyén di ligu thanh tin higu
va truyen di

J Chon dwéng, chuyén tiép div
liéu

= rver

98

98
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Chong giao thirc TCP/IP 3
| Aplication | | DNS || bHcP || sNmP |[ HTTP |[ smTP || FTP |

[ Datalink | [ Ethemet || FDDI || PPP || DSL || ARP | -
[ Copper |[Optical|[ Radio |[PSTN| -
S dung duy nhat mét giao thirc lién mang 1a IP .
99
Chong giao thirc TCP/IP &
e Dang “déng ho cat”: st dung duy nhat mét giao thirc
lién mang (IP — Internet Protocol) tai tang mang:
« Cho phép mét hé thdng mang méi s dung cong nghé truyén
dan bat ky két noi véi hé thdng mang hién tai
« Téch roi phat trién rng dung & tang cao véi cong nghé
truyén dan cac tang thap
« |P-based application: 'ng dung trén nén tang IP (VolP...)
o H& tro thay dbi song song cac cdng nghé & trén va duéi IP
e Tuy nhién, rat khd dé nang cép ban than giao thic IP
(van dé chuyén doi IPv4 sang IPv6)
100
100
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Cai dat TCP/IP trén hé thong
mang

—

« Trén cac hé thdng dau cubi email WWW phone ...
* Khac nhau trén cac irng

dung khac nhau

\"—/u

((
m \ SMTP HTTP RTP...

TCP UDP ...
* Nhuw nhau trén moi nut > P <
* Trén moi nut ethernet PPP ...

2 N CSMA async sonet ... \
két khac nhau

* Khac nhau trén cac lién | /

copper fiber radio ... )

— ( b
101

101

DPéng goi trén chong giao thirc
TCP/IP

Ethernet/1OM ﬁ 106, 100M [ @— Ethernet/100M
} (EY CAT5S WDM J4EENIWDM CATS Swmpy
NUt mang Cac nut mang trung gian Nut mang
dau cuoi dau cuodi

D{ liéu - payload

102

102
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DPéng goi trén chong giao thirc
TCP/IP

NUt mang Cac nut mang trung gian Nut mang
dau cudi dau cudi
TCP header D@ liéu - payload
03
103

DPéng goi trén chong giao thirc
TCP/IP

NUt mang Cac nut mang trung gian Nut mang
dau cudi dau cudi

-TCP header Di liéu - payload

104

104
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Nut mang
dau cudi

Ethernet header-l CP header

DPéng goi trén chong giao thirc
TCP/IP

Cac nut mang trung gian

Nut mang
dau cudi

Dir liéu - payload

105

105

TCP/IP

Nut mang
dau cudi

DPéng goi trén chong giao thirc

Cac nut mang trung gian

Nut mang
dau cudi

Di liéu - payload

106

106




d—

. .. 10G

dau cuodi

DPéng goi trén chong giao thirc
TCP/IP

100M

é‘ WDM | CATS Jummy

Nut mang Cac nut mang trung gian

Nut mang
dau cudi

WDM header -I CP header

Dir liéu - payload

107

107

TCP/IP

dau cuoi

Nut mang Cac nut mang trung gian

DPéng goi trén chong giao thirc

Nut mang
dau cudi

Di liéu - payload

108

108
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dau cuodi

Nut mang Cac nut mang trung gian

DPéng goi trén chong giao thirc
TCP/IP

Nut mang

dau cuodi

Ethernet header-l CP header

Dir liéu - payload

109

109

TCP/IP

dau cuoi

Nut mang Cac nut mang trung gian

DPéng goi trén chong giao thirc

Nut mang

dau cuodi

Di liéu - payload

10

110




DPéng goi trén chong giao thirc
TCP/IP

NUt mang Cac nut mang trung gian Nut mang
dau cudi dau cudi
TCP header Dir liéu - payload

111

TCP/IP

Nut mang Cac nut mang trung gian
dau cudi

DPéng goi trén chong giao thirc

Nut mang

dau cuodi

Di liéu - payload

12

112
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4.3. Dinh danh trong TCP/IP

" X 000
Tén mién | eeee
o a o000
SO hiéu cong 33
PiachilP | e
Dia chi MAC

113

113

Dinh danh

e Gia tri cho phép xac dinh mét nguwdi hay mot doi
twong
e Tén
Bui Trong Tung
e Diachi
1 Dai Co Viet, Hai Ba Trung, Ha Noi
o S6 dién thoai
8680896
e Email
tungbt@soict.hut.edu.vn

114

114
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Dinh danh va cay phan cap

e Céc dinh danh x&c dinh dia chi ¢6 tinh phan cép
e Cho phép quan ly mét cac logic va hiéu qua mét khong gian dia
chi khéng 16
e Tinh m& rong

e Vidu vé tinh phan cp
o Diachi Hano!

1 Dai Co Viet, Hai Ba Trung, Ha Noi Hai Ba Trung

o Sb dién thoai
+84-(4) 868-08-96 Dai Co Viet O é)\C)

115

115

DPinh danh trén kién tric phan tang

e Dinh danh trong hé théng mang may tinh: gan cho méi
dbi twong (dich vu, may tram, thiét bi mang) mét gia tri
riéng.

e Tai sao phai dinh danh?

« Phan biét cac dbi twong trong hé théng
e X&c dinh dir liéu xuét phat tv dau
o Xac dinh di¥ liéu di dén dau

e Mbi tdng c6 nhiém vu khac nhau dé diéu khién viéc
truyén théng tin gitva nhirng ddi twong khac nhau > méi
tang c6 co ché dinh danh khac nhau
 Cung mot déi twong co thé mang nhiéu dinh danh > cb thé can

co ché “phéan gjéi" deé tim kiém mcf?t dinh danh CO? doi twong trén
tang nay khi biét dinh danh cua d6i twong do & tang khac

116

116
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XX XXX}

CEX X X

eocee
o0

Dinh danh trén TCP/IP

Domain name (t&n mién)

application | m—=)>
TCP/UDP | s> Port number (S6 hiéu cong UD)
IP m====p> |P address, e.g. 203.12.15.165
data link =P Physical address / MAC address
e.g. 00:11:24:79:8e:82
physical

117

117

XX XXX}

CEX X X

®ocee
o0

Tén mien (Domain name)

e Dinh danh s dung trén tang rng dung

e La mot chudi ky tw goi nho

e Do ngu’(‘yi dung s dung khi truy cap dich vu
trén tang ng dung

e Khong str dung lam dia chi khi truyén di liéu
gitra cac nut mang

e Phan cap

e Vi du: soict.hust.edu.vn

118

118
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S6 hiéu céng rng dung

e Dinh danh s dung trén tdng giao van
e 16 bit
o Mét chi s6 dung kém theo dia chi IP dé dinh danh cho
tng dung trén mang
o Twong tw nhw s phong trong mét tda nha
Dia chinha : Nha C1, 1 Dai Co Viet, Ha Noi => Dija chi IP
Phong s6 325 => S0 hiéu cong

e E.g. HTTP céng 80, FTP cbng 20, 21 ...

119

119

DPia chi IP

o Dinh danh dung trén tAng mang
» Dung trong giao thirc IP - Internet Protocol (tang mang)
e Gia tri phu thudc ttrng mang, mdi card mang dugc gan mét
dia chi IP
o S dung dé dinh danh mét may tinh trong mét mang IP, vi
du:
133.113.215.10 (ipv4)
2001:200:0:8803::53 (ipv6)

120

120

60



Dija chi dung trén tang
lién két dir liéu
e 48 bit
e Dia chi vat ly / dia chi MAC
e S{r dung trong tang lién két di liéu

e Cb dinh trén card mang NIC ( Network Interface Card)
e S& dung dé dinh danh may tinh trong mang cuc bd

wex  00:11:24:79:8e:82

BIN 00000000 00010001 00100100 01111001 10001110 10000010

OUI Gan bdi nha san xuat
OUI (Organizationally Unique Identifier): Ma nha san xuét
M&i nha san xuat co cac gia tri OUI riéng
M®i nha san xuét co6 thé ¢ nhiéu OUI 21

121

Tong két vé phan tang va
chong giao thurc

Loiich?
Han ché?

122

122
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Kha nang cong tac

e RA&t nhiéu céng nghé dwoc trién khai theo nhiéu cach rat
khac nhau trén cac nut mang:

e Phan cirng cta nhitng NSX khac nhau: IBM, Dell, Fuijitsu,
Apple...

e HDH khac nhau: Linux, Windows, MacOS, Android, iOS...
* Nguwoi dung st dung cac tng dung khac nhau: Firefox, Chrome,
Coc Coc...

o Thiét bi mang ctia nhitng NSX khac nhau: Cisco, TP-Link...
e Valudn ludn thay dbi
e Phew!

Nhuwng tat ca déu co thé noi chuyén véi nhau vi
chung st dung chung giao thirc

123

123

Triru twong va tai str dung

e Mbi tdng c6 nhiéu lya chon giao thirc dé& st dung:
e Tang vat ly: cap quang, ADSL, 3G, LTE...
° Téng lién két div lieu: Ethernet, Token Ring, SONET, FDDI...
e Giao van: TCP, UDP

e Nhung & géc nhin cla tdng &ng dung: Mozilla (va tat
ca NSX khac) khoéng phai viét trinh duyét Firefox (va tat
ca trng dung khac) v&i 1 phién ban cho mang LAN, 1
cho mang cap quang, 1 cho mang WiFi... ©
e Céc giao thirc cung cp API chuén dé phat trién ng dung
» Céc tang thap “trong subt” véi tang (rng dung

124
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Trong su6t

e Cong nghé trén moi téng thwe hién cac
phwong thire truyén théng khac nhau

e Thay thé cdng nghé & céac tang co thé thuc
hién song song
o Mién 14 gi» nguyén diém truy cap dich vu SAP

e Thay thé cédng nghé & mot tang khdng anh
hwéng dén cac tang khac

125

125

Han ché

e M6t sb théng tin & tAng dudi bi “an” (do tinh trong subt)
dbi v&i tang trén co thé lam gidm hiéu nang hoat ddng
cla tang trén (va do d6 lam gidm hiéu ndng hoat déng
cla mang)

e Vidu: TCP phai kiém soat tdc nghén trén dwdng truyén

e Phan tiéu dé co kich thwéc dang ké trong géi tin

e M6t sb cong nghé tang dudi cé thé 1am giao thirc tAng
trén thwc hién khé khan hon:

e Vidu: TCP trén mang khéng day
e TCP/IP khéng cé cac co ché an toan bdo mat thong tin

126
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