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Vé mén hoc nay

« Ma HP: IT3080
« Tén hoc phan: Mang may tinh
« Khoi lwong: 3(3-0-1-6)
* Danh gia:
o Qua trinh (50%):
» Thuwe hanh (30%)

. Kiém tra gitra ky (20%)
a Cudi ky (50%): thi viét
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Vé mén hoc nay

» Giang vién

o Trwwong Diéu Linh, Khoa KTMT, Trweong CNTT-DHBK HN
* Lieén hé voi giao vién

o Khoa KTMT — Treodng CNTT&TT, B1-801

o Mail: linhtd@soict.hust.edu.vn
o Bai giang: http://users.soict.hust.edu.vn/linhtd

* NO&i dung va tai liéu mon hoc duoc tham khao tw tai
liéu giang day cua cac giang vién khoa CNTT
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Muc dich mon hoc

- Nham cung cap cho sinh vién nhikng kién
thirc co ban vé mang may tinh

» Di sau vao mot s6 cdng nghé mang hién dai.
Tap trung vao cong nghé Internet.

* S dung hiéu qua Internet, van dung dé co
thé cai dat cac cong nghé va dich vu maoi

* Cho phep sinh vién co thé tw cap nhat kién
thtrc m&i1 vé mang may tinh mot cach thuan
[of
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Lich hoc dw kién

1.
2.
3.
4.
5.
6.

Tuan 1,2 Co ban vé mang may tinh
Tuan 3 Tang vatly

Tuan 4,5,6  Tang lién két di liéu

Tuan 7,8,9,10 Tang mang - IP

Tuan 11,12  Tang giao van

Tuan 13,14  Tang &ng dung
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1. Co’ ban vé mang may tinh

> Internet & lich st phat trién
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Mang Internet “don gian”

* Internet “don gian”:
= Két ndi Internet tir nha
» Duyét web, giri email
o Goi dién v&i ban bé

« Céac thanh phan:

2 Tram lam viéc: PC, mobile
phone ‘

- Puwong truyén: co day, khéng
day ‘

- Phan mém s dung: PC web,
phone voice chat, v.v...

- Thiét bi két n6i mang: switch,
Internet connect box, v.v..

= Pon vj cung cap két noi
Internet (ISP)

- Dam may Internet

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Mang Internet day da

e Internet: h@ sinh
thai toén cau,
san pham nhan

PoP #3

Tier 2 Networks

tao I&n nhat -
POP #2 PoP #1 Tier 2 |SP
* Mang xwong
song (backbone)
« Mang ISP Tt 3 Networc (single nome 1SP)
* Mang \«.ﬁ? M\ ﬁ\
home/office 1
Internet users Home [\
e Tram lam viéc (business, consumers, etc) \\‘network !
° Phén mém L’Png Nguon: https://en.wikipedia.org/wiki/Tier 1 network \
dung

Internet “don gian”
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Nguon goc Internet: ARPANET

. B&t dAu tir mot thi nghiém cia /} L
Tme H&

dw an cua Advanced Research Ocia Siame
Project Agency (ARPA)' — B6 \\
quoc phong My

. M6t lién két gitra hai nat (IMP tai
UCLA va IMP tai SRI) =

R ir e eamn s e s

ARPANET THE ARPA NE:wioRE =, .
« Hop tac gilba Bob Kahn? tai S EAT: 1969

DARPA va Vint Cerf3 tai dai hoc -

Stanford | wane

FIGURE 6.1 Drawing of September 1969
(Courtesy of Alex McKenzie)

Source: http://www.cybergeography.org/atlas/historical.html

! https://en.wikipedia.org/wiki/DARPA ARPA: Advanced Research Project Agency
2 https://en.wikipedia.org/wiki/Bob_Kahn UCLA: University California Los Angeles
3 https://en.wikipedia.org/wiki/Vint Cerf SRI" Stanford Research Institute

IMP: Interface Message Processor

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
11


https://en.wikipedia.org/wiki/DARPA
https://en.wikipedia.org/wiki/Bob_Kahn
https://en.wikipedia.org/wiki/Vint_Cerf

3 thang sau, 12/1969

POP 10

Mot mang hoan chinh vo1 4 nuat, 56kbps TUE ARPA NETWORK

UCSB: University of California, Santa Barbara PEC (749
UTAH: University of Utah

Y Noodes

FIGURE 6.2 Drawing of 4 Node Network
(Courtesy of Alex McKenzie)

source: http://www.cybergeography.org/atlas/historical.html
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ARPANET thoi ky dau, 1971

ILLINOIS

cA aﬁ
CARNEGIE '

BURROUGHS

MITRE

Mang phat

trién vai toc do
\ thém moi nit
N mot thang

MAP 4 September 1971 Source: http://www.cybergeography.org/atlas/historical.html
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ARPANET thap nién 70

» Két ndi lién mang
» Kién tric mang maoi
» K&t ndi cac mang riéng

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Suw mé& rong cua ARPANET, 1974
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Két ndi lién mang thap nién 70

« Pau 1970 xuat hién cac mang riéng:
o ALOHAnet! tai Hawaii
o DECnet?
o IBM Systems Network Architecture (SNA)3
o = két ndi mang riéng véi ARPANET?

1974: M hinh két ndi cac hé thdng mé
o Cerf & Kahn nghién ctru sw khac nhau gilra

cac mang riéng & phwong phap két ndi
chung vao mang ARPANET

a Giao thtre IP & TCP ra doi
o =» Turing Awards

1976: Ethernet* by Xerox PARC, tién
than cua mang cuc b6 (LAN) sau nay
C u 6 I 1 9 7 O AT M ! https://en.wikipedia.org/wiki/ALOHAnet

2 https://en.wikipedia.org/wiki/DECnet
3 https://en.wikipedia.org/wiki/Systems Network Architecture
4 https://en.wikipedia.org/wiki/Ethernet

{Hf\

ARPANET

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Internet thap nién 80

» Mang NSFNET & thay thé s&» ménh ARPANET
* Unix & mang USENET

« USENET chuyén tir ARPANET sang NSFNET
» Cac giao thirc moi & két ndi mang moi

* NSFNET =>» Internet backbone

« Chuan hoa Internet: IETF (Internet Engineering
Task Force)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Mang NSFNET

1980: National Science
Foundation® (NSF) thanh lap cac
“supercomputing center” tai mét
sO trwong dai hoc

1986: NSF trién khai dy an két
noi cac “supercomputing center”
= NSFNET?

Ho giao thirc TCP/IP dwoc st
dung cho NSFNET

Céac dwdng truyén backbone dan
dwoc hinh thanh va nang cap:
56Kbps ban dau, T1: 1.5Mbps
(1988), T3 — 45Mbps (1991)

1990: ARPANET (Bd qudc phong
My) két thac x&r ménh, chuyen
vai tro két ndi cac mang riéng
cho NSFNET

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

U. of lllinois

San Diego S.C.

- NSFnet Backbone

NSFnet Backbone Network

Conler For A ~
Maceh 10, 1504

Cac “supercomputing center” két néi vao NSFNET:

* JVNC: John von Neumann Center at Princeton University

» Cornell Theory Center at Cornell University

» San Diego Supercomputer Center (SDSC) University of California

» National Center for Supercomputing Applications (NCSA), University
of lllinois

+ Pittsburgh Supercomputing Center (PSC), a joint effort of
Carnegie Mellon University, the University of Pittsburgh, and
Westinghouse

L https://en.wikipedia.org/wiki/National Science Foundation
2 https://en.wikipedia.org/wiki/National Science Foundation Network
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Unix & mang USENET

* Unix:
o Hé didu hanh may tinh lau doi nhat van phat trién Usenctserversand clients: -
dén nay 5\ /5
o Ra d&i nam 1970 tai phong thi nghiém Bell . 8@ — -
o Phat trién theo rat nhiéu dong san pham, cai dat trén
cac loai may tinh I&n mainframe, mini va ca cac dong \ / \
Tay Cahr“]hda'l? hanh “clone” ttv Uni 8
o Linux: hé dieu hanh “clone” ttr Unix
| =l e
« USENET: =
- Ra d&i nam 1980 va van duwoc sir dung dén gan day Source: Wikipedia
o Két ndi cac may tinh chay hé diéu hanh Unix Usenet Traffic Per Day:
o St dung ARPANET lam dwdng truyén (sau nay ding I
Internet) _ 1o .
o Unix-to-Unix Copy (UUCP) network architecture § o .t
o Hwéng dén unix users véi cac dich vu unix nhw A
email, file transfer, telnet ) o
= Newsgroup: dich vu cung cap thong tin rat pho biét R g TR T TR
(trwde khi co Web)

! https://en.wikipedia.ore/wiki/Bell Labs Source: Wikipedia

2 https://en.wikipedia.org/wiki/National_Science_Foundation Network

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

19


https://en.wikipedia.org/wiki/Bell_Labs
https://en.wikipedia.org/wiki/National_Science_Foundation_Network

1986: NOi két USENET & NSFENET

center: [15'N, 0°'W]

Image resolution 300/in., stroke limit 1 pixels

hplabs -
18, 12unix
19 » thnpd
20 1nria
21 kddlab

DECWRL netmap-1.2 by Brian Reid at Wed Dec 31 11:05:23 1986

22 linus

Site locations and news exchange paths -

Connectivity information from mod.map data December 1986 .
Geogmphic information from CIA Wordd Base Il data
Printed co a DEC LPS-40 PostScript printer

Produced with netmap 1.2 at DEC Westem Rescarch Lab

Source: http://www.cybergeography.org/atlas/historical.html

=i | Numbered circles are backbone sites: @

e Dashed lines are backbone-to-backbene links:  m——
, a Black dots are non-backbone sites @ .
% Thin solid lines are non-backbone and partial links: N,
! iy 3 e

All published links are shown

USENET
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Giao thtrc méi, mang m&i & chuan hoa

« B6 giao thirc mang TCP/IP:
o “Ngbén nglr” cia ARPANET & NFSNET
o 1985: tich hop vao Unix cua IBM, AT&T
o 1989: Berkeley tich hgp TCP/IP vao FreeBSD Unix
- Dich vu trén TCP/IP xuét hién bén canh Unix Newsgroups: FTP, DNS, Mail, v.v..
o 1995: Microsoft tich hop TCP/IP vao hé diéu hanh Windows

 Internet Engineering Task Force (IETF) & Internet:

= 1986 — 1988: cac mang riéng mai két vdi vao NSFNET (MFENET, HEPNET -
Dept. Energy, SPAN - NASA, BlTnet, CSnet, NSFnet, Minitel, v.v..)

= NSFNET tr& thanh mang backbone két ndi cac mang khac véi nhau = thuat ngi
Internet dwo'c hinh thanh

= 1986: cudc hop dau tién theo hinh thirc mé& clra cc“)n,g cbng (public open) vo&i cac
thanh vién tham gia tw nguyén, tw dat si* ménh chuan héa TCP/IP

= 1987: Ed Krol, giam dbc trung tdm két ndi mang trudng dai hoc lllinois, mét mai vi
phai 1&p lai viéc tra 1&i cac cau hdi lién quan dén Internet, da cho xuat ban tai liéu
text online co6 tén “Hitchhiker's Guide to the Internet” (hitchhiker nghia la nguwoi di
nho xe). Hai nam sau, tai liéu duwoc IETF xuat ban v&i ma sé6 RFC1118, tr& thanh
ban hwéng dan “Internet manual” dau tién.

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Internet thap nién 90

* Thwong mai hoa Internet
 Web & Web & Web

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Ph luu lugng giao thong
trén mang backbone
NSFNET ném 1991
(nguon: wikipedia)

zero bytes

-l- VIEN CONG NGHE THONG TIN VA TRUYEN THONG

100 billion bytes
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Internet thap nién 90

» Dau 90: ARPAnet chi la Cudi 1990’s — 2000’s:
mot phan cua Internet . Nhigu vng dung mai: chat,

- Hau 90- Web chia sé file P2P...
« HTML, HTTP: « E-commerce (Ebay, Paypal),
Berners-Lee Yahoo, Amazon, Google...
- 1994 Mosaic e > 50 trieu may tram, > 100
' ’ trieu NSD
Netscape o |
. _  VVan dé an toan an ninh
* Cubi 90: Thuwong mai théng tin!
hoa Internet « Internet danh cho tat ca moi
nguoi

- Tat ca cac dich vy phai
quan tam t¢&i van dé nay

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Internet Viet Nam

1991: Két ndi dau tién’

1996: Chuan bi ha tang két ndi Internet
2 ISP: VNPT
. 64kbps, 1 dworng két ndi qudc té

1997: Viét Nam chinh th&c két ndi Internet
a 1 IXP: VNPT
o 4 ISP: VNPT, Netnam (lolT), FPT, SPT

Quan ly Internet tai Viét Nam:

= BO Théng tin & Truyén théng v&i Trung tam Internet VN2
(VNNIC)

o Cac ISP: VNPT, FPT, Viettel, CMC, VDC, Netnam, v.v..

1 https://vi.wikipedia.org/wiki/Internet t%E1%BA%Ali Vi%E1%BB%87t Nam
2 https://vi.wikipedia.ore/wiki/Trung t%C3%A2m Internet Vi%E1%BB%87t Nam

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Phat trien Internet ¢ VN

250 - i

= Users (1,000s) L o5
~ Per 1,000 inhabitants '

L 2
o B0k
3
=4 1.5
v .
£ 100
b - 1
=i 0.5
0 ~ 0

1997 1998 1999 2000

U'éc tinh s6 ngwdi dung bang hai Ian so thué bao

sjuejiqeyul o'} Jod siasq)

TN LR AR R SHOH, TG TNl TS E 200 T PO TS ATTTeT AR Z0eS T

26



Thong ké gan day

Y | o=
=%
==t

25.0 30
1 s6 ngudi dung (triéu ngudi) 5
200 v | _o-%dansb
O
n 5 - 20
Z 5150 +
22 15
o 5 | I
= @100 + N\ 18.6
«O = - 10
2 " 14.9
5.0 + -
0.0 : 0
2003 2004 2005 2006 2007
Gl""‘ VIEN CONG NGHE THONG TIN VA TRUYEN THONG

y
n

an SO

n

% d

Source: Vnnic, http://www.thongkeinternet.vn

27



Internet subscription, 2019

5 4/[2019 2 | xem | B

Tinh hinh phét trién thué bao bing réng cb dinh thang 5/2019

S6 thué bao truy nhap Internet qua hinh thirc xDSL: 182,853
S6 thué bao truy nhap Internet qua kénh thué riéng: 22,929
S6 thué bao truy nhép Internet qua hé théng cap truyén hinh (CATV): 868,039
S6 thué bao truy nhép Internet qua hé théng cap quang t&i nha thué bao (FTTH): 12,606,506
Téng s6 thué bao bang réng cé dinh: 13,680,327

Statistics are provided by Department of Telecommunication, Ministry of
Information and Communication.

B
(v o

httRyAntageswthongke/ Trangdduieuthongke aspx
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MOt sO cOng nghe két ndi co dinh

dén nha cung cap dich vu Internet

o Dial-up: toc dod 56kbps trén dwo’ng day dién thoai,
truyén dir liéu trén cung tan so tin hiéu thoai, cdng
nghé ci st dung phd bién trwédc ndm 2000

o Cong nghé ADSL, xDSL.: toc do vai Mbps, trén
dwong day dién thoai, truyén dir liéu trén tan so
khac tin hiéu thoai, cong nghé s dung phd bién

dau cac nam 2000-2010

= Céng nghé st dung dwérng Truyén hinh céap

. Cong nghé FTTH: toc do vai chuc Mbps, trén
dwong cap quang, cdong nghé st dung pho bién
hién nay.

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Internet usage on Mobile phone 2019

Tinh hinh phét trién thué bao dién thoal di ddng thang 5/2019

» Tong s6 thué bao dién thoai di ddng cé phat sinh lwu lwong: 133,877,535
» Tdng s thué bao dién thoai di dong dang hoat ddng chi sir dung thoai, tin nhan: 75,216,569
* Thué bao tra trwéec: 70,448,710
* Thué bao tra sau: 4,767,859
» Tong s6 thué bao dién thoai di ddng dang hoat ddng cé sir dung dir ligu: 58,660,966
* Thué bao tra trwérc: 54,158,129
* Thué bao tra sau: 4,502,837

Statistics are provided by Department of Telecommunication, Ministry of
Information and Communication.

B
(v o

httRyAntageswthongke/ Trangdduieuthongke aspx




International Internet data volume
2019

2019 4 xem | k£ B
Téng dung lweng két ndi internet quéc té (Mbps)

10,000,000
7,500,000
5,000,000

2,500,000

0
2013 2014 2015 2016 2017 2018

Statistics are provided by Department of Telecommunication, Ministry of
+Information and Communication.

htpy untagevvethongke/Trangddulieuthongke aspx
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Domestic Internet data volume

2019 ¢ Xem o B
Téng dung lweng két ndi internet trong nwéc (Mbps)

3,000,000
2,250,000
1,500,000

750,000

0
2013 2014 2015 2016 2017 2018

o=-Statistics are provided by Department of Telecommunication, Ministry of

I lafprmationansCommuricalionye mone

http: h’vnta gov.vn/thongke/Trang/dulieuthongke.aspx
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Quan ly Internet tai Viét Nam

* VNNIC
- chtrc nang quan ly nguon tai nguyén tén mién, dia
chi, s6 hiéu mang Internet & Viét Nam,

o thong tin huo’ng dan, thong ké ve _mang Internet;
tham gia cac hoat déng quoc té vé Internet.

* VNIX: Vietham National Internet eXchange
- Hé théng céac diém chuyén mach trung chuyén
Internet trong nwéc gitra cac ISP.

[Ngudn VNNIC]

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Cap quang bién
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Nguon: https://www.submarinecablemap.com
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Cap quang bién
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DAIHOC

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

Cac khai niem mang
may tinh




Mang may tinh la gi?

 Tap hop cac may tinh két ndi voi
nhau dwa trén mét kién tric nao do
dé co6 thé trao doéi di¥ liéu
o May tinh: may tram, may chu, bd dinh
tuyén
. Két néi bang mét phwong tién truyén
= Theo mét kién tric mang

« Cac dang “may tinh”
(tram lam viéc):

7 0=
=
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Kién truc mang

« Céac nut mang két ndi v&i nhau nhw thé nao? (Hinh trang —
Topology)

= Topology vat ly: hinh trang dwa trén cap két ndi

XN N
& ¢ )\
Bus (truc) Ring (Vong) Star (Sao) Mesh (Lwdi)

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

—

e ...vatrao déi di liéu v&i nhau nhu thé nao? (Giao thirc —
Protocol)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Giao thuc la gi?

Giao thirc nguoi-nguoi

N% f‘i,“'l
" Anh cho hoi
may gic roi a? —
v /
+«——dadn

"\» (& ;g'-!ff\

Giao thirc may-may

’ éu cau

/tra [of

\

request—___
responee/

—

Thai gian

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Giao thirc mang

« Protocol: Quy tac dé truyén thdng
* Dinh nghia
o Khudn dang d liéu, thong diép
= Th tw truyén, nhan thédng diép gitra cac bén trén mang
- Cac hanh déng twong wng khi nhan dwegc thong diép
e Vi du vé giao thirc mang: TCP, UDP, IP, HTTP, Telnet, SSH,
Ethernet, ...

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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buwong truyén vat ly (phwong tién
truyén)

 La cac phuong tién vat ly coé kha nang truyén dan
tin hiéu
* Phan loai:
» Hiru tuyén: cép xoan, cap déng truc, cadp quang,...
= VO tuyén: song radio, viba, sdng hdng ngoai, ...
* MOt s6 thOng sO dac trwng:
- Bang tan: Do réng tan so tin hiéu cé thé truyén di
+ frin: tan s0 nhd nhat, f. ., tan s6 lon nhat
» Bang tan = f . - fmin
- Ti & 16i bit khi truyén (BER — Bit Error Rate/Ratio)
. Ty 1& sb bit bj 16i trén tdng s6 bit truyén.
» D6 suy hao (attenuation): murc suy giam tin hiéu khi
truyén

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Mot vai vi du

* Mang Internet

* Mang noi b6 co quan, trweong hoc
* Mang gia dinh

« Hé thdng ATM clia ngan hang

* Mang dién thoali

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Phan loai mang may tinh

* Mang ca nhan (PAN — Personal Area Network)
- Pham vi két ndi: vai chuc mét
a SO lwong nguwdi dung: mot vai nguwdi dung
o Thwong phuc vu cho ca nhan

* Mang cuc bd (LAN — Local Area Network):
= Pham vi két ndi: vai ki-16-mét
» SO lwong nguwdi dung: mot vai dén hang tram nghin
» Thwdng phuc vu cho ca nhan, ho gia dinh, t6 chic

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

47



Phan loai mang may tinh

* Mang do thi (MAN — Metropolitian Area
Network)
= Pham vi két ndi: hang tram ki-16-mét
= SO lwong ngwdi dung: hang triéu
= Phuc vu cho thanh phd, khu vuc
* Mang dién rong (WAN — Wide Area Network)
= Pham vi két ndi: vai nghin ki-16-mét
= SO lwong nguwdi dung: hang ti
» GAN — Global Area Network: pham vi toan cau
(Vi du: Internet)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Mang LAN

 Mang LAN (Local Area Networks):

= Pham vi: thdng thwéng 1 tda nha, mét chi nhanh, t6

churc
2 Wireless LAN
- VD: WIFI
a ered LAN Access | To wired network Ethernet
point Ports switch To rest of
« VD: Ethernet /J-\ ? K network

Figure 1-8. Wireless and wired LANs. (a) 802.11. (b) Switched Ethernet.

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Mang MAN

* Metropolitan Area

Networks
- Bao phi mét dé thi MAMmmomn

] VI’ d u : Junct]t:):\ T EHE =& T =[5 BE T =[] HE T
. Mang truyén hinh cap i A MM

- Mang truc cua cac nha Head ond ] T T T T

cung cap dich vy (o VoWl e

Internet. T T T T

Figure 1-9. A metropolitan area network based on cable TV.

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Mang WAN

 \Wide Area Networks

» Bao phu mét pham vi rong nhw
qudc gia, vung lanh thd v.v..

a Vi du: mang dung dé két ndi glwa
céac chi nhanh clia doanh nghiép
« Dac trwng cong nghé:
= Gom phan chuyén mach

o Co sty dung dwong truyen dai dé
két ndi gitra cac phan clia mang

VD: Dung mang dién thoai, dwdnc
cap quang.

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

Perth

Subnet
Transmission \

e e e o
e Y
-
-
—
-

line

Melbourne

Figure 1-10. WAN that connects three branch offices in Australia.
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Mang GAN

* Global Area Networks
= Mang toan cau

« K&t ndi ciia cdc mang khac nhau
» CO pham vi bao phu rdng nhiéu luc dia.

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Mang Internet

n

Trén 5 ti thiét bi két ndi
3.2 ti ngwdi dung(40%)

Puwong truyen: cap quang, cap
déng, Wimax, 3G...

Truyén tai ~3x109 GB mdi ngay

Dich vu: Web, email, mang xa
hoi, Skype...

L' - o . o
n|“- VIEN CONG NGHE THONG TIN VA TRUYEN THONG

- >mobile network
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Mang Internet

* Mang cua cac mang (Network of networks)

aCcess

>22mnetwork
L 55

<

<

(<
LN

— =
ac
network

Lam thé nao dé két ndi hang
triéu hé thong mang vdi nhau?

[} | o g g VIEN CONG NGHE THONG TIN VA TRUYEN THONG
SOICT " '
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Mang Internet: Mang cua cac mang

« Két nbi mét mang va&i tat cé cac mang khac?

Khong cé kha nang
m& rong: SO luvong két |
noi O(n?)

NN /[ ]

&\4

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Mang Internet: Mang cua cac mang (2)

« Két ndi méi mang vao mét tram chuyén ti€p cdia mét nha cung cap
toan cau (global ISP)

e
e

=

ROC
@
T’

ROC
.' S

=3 =

=

o

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Kién truc Internet: Mang cta cac mang (3)
« Thém nhiéu ISP...

Tram trung chuyén Internet

== - 7

e
r\r;- VIEN CONG NGHE THONG TIN VA TRUYEN THONG

[ BACH K |

n
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Kién truc Internet: Mang cta cac mang (4)

« Thém cac mang khu vurc (regional network)...

q

==

@

._—@
@
@

=5 -——
==

=<
v .‘

e

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

l.ﬂ
Q" _,

58



2. Chuyén mach goéi & chuyén mach kénh

> Vi sao can chuyén mach?

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Két ndi gitra nhiéu host

« Piém-diém gitra moi cap

« Lién két (link): doan dwdng truyén khéng cé thiét bi xtr ly trung
gian

 Han ché: Nhiéu dwdng day, han ché khoang cach.
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Két ndi gitka nhiéu nut mang
Mo hinh truc

» Diém-da diém: Sw dung 1 dwdng truyén chung
cho tat ca > truyén “quang ba” (broadcast)

* Han che dwong truyén dai, han ché so thiét bj
c6 thé trao doi théng tin dong thol.

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Két ndi gitka nhiéu nut mang

M6 hinh chuyén mach

« Giai phap: mang chuyén mach (switch)
= Mbi tram két ndi v&i 1 thiét bi chuyén mach
- Cac thiét bi chuyén mach két ndi diém-diém v&i nhau

. Cac thiét bi chuyén mach cé nhiém vu chuyén tiép dir liéu
nhan duoc tir 1 cong ra mot cong ra phu hop dé hwdng div
liéu t&i dich

Céu hoi: Lam thé nao
dé xdc dinh dworc tuyén
dwong?

Tra loi: Binh tuyén

—~——
ke B
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Két ndi gitka nhiéu nut mang

M6 hinh chuyén mach

« Lién két: 1-2, 2-4

=\

e Thiét bi chuyéen mach:
2 Thiét bi c6 nhiéu cong
. Co chirc néng chuyén tiep di liéu gitra cac cong
» CGach 1: déng chuyén mach dé ndi 1 cong v&i 1 cong khac, div ljgéu chay
L%en% dwdng chuyén mach dwoc dong. St dung trong cac chuyén mach

. Cach,2: copy dir liéu tlr 1 cdng sang 1 céng khac. S dung trong cac
chuyén mach goi.

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Chuyén mach kénh

» Circuit switching network: méi moét qua trinh truyen tin
gitra 2 nut mang st dung mét dwong di (kénh truyén).
Tat ca cac lién két doc theo dwdrng di chi dwoc dung
cho kénh do.

(1) A phat yéu cau xin thiét 1ap kénh

Cac thiét bj chuyén mach thiét 1ap kénh
bang cach n6i mét cong vao vaoi 1 cong ra.
(2) A bat dau truyén dir liéu

(4) A truyén xong: phat yéu cau hay kénh

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Chuyén mach kénh

Tai nguyén duwgc gan rieng cho mo&i kénh ké ca khi tai nguyén
cua kénh dé dang réi, ngudi khac cling khéng dwoc dung

3 giai doan cla qua trinh truyén tin
. Thiét 1ap kénh truyén
» Truyén di liéu
- Giai phong kénh truyén

Bao dam bang théng (can cho cac &ng dung audio/video)

Lang phi néu lién két dé khéng st dung hét kha ndng cua kénh

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Gian do thdi gian cua chuyén mach
kénh

Sw2 B

A Swil
E—E—m

P

Thiét lap
kénh-
(
Truyén dir « T
lieu Information

\

| time

? n

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Uu diém va nhwoc diém

« Ju diem:
- Téng thoi gian truyén di liéu ngan
. Thoi gian thiét 1ap kénh, hdy kénh nho
. Truyén d liéu it tré

» Cac lién két doc theo kénh dwoc danh riéng cho
kénh - dam bam chat lwong dich vu

« Nhuwoc diém?
= Tan dung céc lién két kém

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Nhwoc diém: kénh “trang”

=

Thiét lap
kénh

/

Truyén dit ).

liéu

\

Hay kénh {

Swil Sw2

.
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Nhwoc diém: kénh “bé”

Swl Sw2

H—a—m

Thiét lap
kénh

Truyén dir liéu

? A . 
e {N

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Ky thuat chuyén mach goi

* D liéu dwgc chia thanh cac goi nho (packets), va
duwoc chuyen gua mang

« Nhiéu két ndi c6 thé chia sé mét lién két
o Tang hiéu qua s dung bang thdong
 Mi gdi tin dwore dinh tuyén déc lap boi Chuyén
mach

* Chi c6 mot giai doan truyen dir lieu, khong co gial
doan thiét |1ap lién két va hay bd lién két.

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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V

V' 4

du

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

Mainframe

Personal
computer

Personal
computer

-----

Personal
computer

Personal
computer

=l

i

71



Gian dod thoi gian clia chuyén mach goi

e Thiét bi chuyén mach A Sw B
chi chuyén tiép khi
nhan duoc day dd goi -

tin (store and forward)
e Thiét bi chuyén mach
can thoi gian dé xtr ly
goi tin (d ) .
o Kiém tra |6i trén géi tin } oroc
e Quyét dinh goi tin g
dén dau
o Thudng rat nho so voi
tré truyén tin ‘

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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X ly gdi tin tai chuyén mach

73



X ly gdi tin tai chuyén mach
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X ly gdi tin tai chuyén mach

- Hang doi (FIFO)

J l
e 2|2

W

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




X ly gdi tin tai chuyén mach

Hang doi (FIFO)

BB
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X ly gdi tin tai chuyén mach

Hang doi (FIFO)

S
—

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Mat gai tin

 Kich thwdc hang doi (vung dém) co han

« G0i tin t&i khi hang doi da day sé bj mat

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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3. M6t s6 théng s6 co ban trong
mang

» Bang théng = Toc doé truyén tin = Dung lwong
* Théng lwvgng

« PO tré
- Tré trén thiét bj dau cudi
- Tré trén thiét bj trung gian
. Tré truyén tin

Tré lan truyén

a RTT

O

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Bang thong

+ Bang thong (bandwidth - R):

a Trong dién tu, vién thdng: B rong cua dai tan so

tin hiéu co6 thé st dung dé truyen di
. f.:tan s6 nhd nhat, f_ . : tan sO I&n nhat
. Bangtan="f__ -f..

a Thuo’ng dwoc dung trong mang may tinh voi nghia
la lwong dir lieu truyen toi da truyén dwoc trong
mot don vi thoi gian (bps — bit per second).

» Vidu: mot dwong cap quang bang thong (toc dd
truyén) 100Mbps.

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Thong lwvong (throughput)

% Thong luong: tdc d6 (bits/sec) truyén tin tai mot
diém nao do trong mang
= Tirc thoi: thdong lugng tai mot thoi diém

" Trung binh:thong lugng tinh trung binh trong mot
khoang thoi gian

P,

N
Bén guri: giri dii Eénh cod Kénh cé
liéu lén kénh kha nang truyén kha nang truyén

R, bits/sec R bits/sec

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Théng lwong (tiép)

<+ R, < R, Thong lvgng trung binh la bao nhieu?

R bits/sec ) ’/w R bits/sec »Q

<+ R, > R, Thong lvgng trung binh la bao nhieu?

R, bits/sec j R, bits/sec

—  Nut that 6 chai (bottleneck)
La diém tai d6 lam gidi han thong lwgng trén dudng truyén

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Nut that cé chai

» Xac dinh nut that
cO chai?

3 Re= 80 |
, s TRe= 80
Mbps / / )
/
Re= 80 m;;;\\\\\\ J RS- 80 Mops

=

\l ‘
Re= 20 M

E A

Mbps
T VIEN CONG NGHE THONG TIN VA TRUYEN THONG

v
>

Rn= 20 qqégi!!

Mbps

lll
Si!"

83



Tré trén thiét bi déu cudi

~y

_D A t A Tré trén thiét bj trung gian
c_) re Tré truyén tin: thoi gian cén dé phdt di liéu
Tré lan truyén: thoi gian lan truyén di¥ liéu
truyén tin ttr 1 déu dén dau kia cia dudng déy
A LY lan truy@
<—Ilan truyén —
"'\b/\' —>< -

L 8 '[
v/ %’XC D

W X ly tai nut

doi trong hang doii

dnodal = dproc t dqueue t dtrans t dprop

d,.ns: tré truyén tin: dprop: tré lan truyén (truyén dan)
= [:kich thuwdc dir liéu (bits) = d:d0 dai duong truyén
= R:bang thong (bps) = s:tOc do lan truyén tin hiéu trong moi
d,... = LIR trwdng dan (VD: ~2x 108 m/sec)
" d,op =dls

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Po tré

Tré truyén tin va tré lan truyén

» Truyén 100B tlr C dén D

Thoi gian phat
1 bit = 1/10°s

1Mbps, AB = 200km

Thoi gian dé lan truyén
tin hiéu: Ims

D

L

Thoi gian phat
800 bits=800x1/10°s

~——

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

100Byte packet

Time

l

|

b

Y —

-

-

Thoi diém bit
dau tién t&i B
= 1/106+1/103s

~

/

—,

Thoi diém bit
cudi cung t¢i B

>

(800x1/108)+1/103s

N

=1.8ms

)
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- , Trei trén thiét bj déu cudi
_D ~ t ~ t' S Tré trén thiét bj trung gian
O re ( Ie p ) Tré truyén tin: thoi gian cGn dé phdt dir liéu
Tré lan truyén: thoi gian lan truyén di¥ liéu

. tir 1 ddu dén dau kia cua dwong ddy
truyén tin

A g \<—Ian truyén —
yén
\l .'> . |

B ‘/4_,*x l

e XU ly tai nut

doi trong hang doii

dnodal = dproc + dqueue + dtrans + dprop

doroc: tré xu ly doyeve: tré hang doi

= Kiém tra l6i bit = Thai gian di¥ liéu nam

= Xiac dinh lién két ra trong hang dgi cho xu ly
= Thudng < psec * Phuy thudc vao lvgng dir

liéu trong hang doi

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Tré kht hoi: Round Trip Time

« RTT: Tré kht hoi (2 chiéu) = t; — t,
A B

T=t0 | .

T=t3 /

o Tré 1 chiéu: t, —t,

A < ~ =~ -~
nr-- VIEN CONG NGHE THONG TIN VA TRUYEN THONG

7 1Al
.

=1
ek e
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DAIHOC

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

Kién tric phan tang




4. Kién truc phan tang

« M6 hinh thiét ké phan tang

* M6 hinh OSI| va TCP/IP

» Truyén thdng trong kién tric phan tang

» TOng két vé phan tang & chéng giao thirc

Tiép tuc vdi cht dé “Lam thé nao dé - ——

.............

cdc nut mang trao doi thong tin?”
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Nguyén tac “chia dé tri”

« Xac dinh cac nhiém vu can thwc hién
» T4 chirc, diéu phdi th tw thuwc hién cac nhiém vu
* Phan dinh ai lam nhiém vu gi

* Vi du: Giam doc cong ty A & Giam doc cong ty B trao
doi thwo’ng thuyét hop dong
- Giam dbc A: chinh ndi dung hop déng & chuyén thw ky
. Thu ky:
. Format hop ddng, cho vao bi thw, dién tén & dia chi cong ty B
- Dem dén bwu dién VNPT
2= Bwu dién:
. Pong goi buu kién
- Ghi dia chi bwu cuc nhan
. Chuyén buwu kién 1&n xe thw
. DPwa bwu kién dén bwu cuc nhan

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Vi du thye té: Blre thw dwge glri va nhan
nhw thé nao?

- Cac bo phan dong cap: Phwong tién va cach thire trao doi thong
tin giong nhau

Congty A Thuwong thao hop déng Congty B

Giam déc Ngon ngi¥ ty nhién Giam déc

Phong thur
Dia chi Thuw ky

Buu kién
M@& burucuc

—  Bru dién
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Trao ddi thdng tin giba cac nut mang

Van dé dat ra:

Di¥ liéu dwoc té chirc nhw thé nao?

Binh danh — danh dia chi: Phan biét cac may véi nhau trén mang?
Tim dwong di cho di liéu qua hé thong mang nhu thé nao?

Lam thé nao dé phat hién 16i di¥ liéu (va sra)?

Lam thé nao dé di liéu gii di khéng lam qua tai dwdng truyén,
qua tai may nhan?

Lam thé nao dé chuyén dir liéu thanh tin hiéu?

Lam thé nao dé biét dir liéu da tdi dich?...

- Phan chia nhiém vy thanh cac phan, moi thanh phan goi la mét
tang (layer)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Nguyén tac phan tang

 MGi tang 1a mdt khdi chirc nang gidi quyét mét so
nhiém vu

» Chlrc nang cac tang doc lap véi nhau.

» Tang trén khong thuc hién lai nhiém vu cua tang
dwdi ma dung dich vu tang dwéi cung cap

* Lol ich:
- Dé& dang thiét ké, trién khai
. Dé dang tai str dung
- D& dang nang cap

Khéng phan tang Phan tang

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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MO hinh OSI/ISO

Open Systems Interconnection by ISO

Tang Ung dung (Application): dinh nghia cac quy.
trinh trao doi dir lieu gitra cac thanh phan chay tren
cach may khac nhau ctia cung mét rng dung(web,
email, truyén file...)

Tang Trinh dién (Presentation): biéu dién di¥ liéu cua
wng dung, e.g., ma hoa, nén, chuyén dai..

Tang Phién(Session): quan ly phién lam viéc, dong
bd hoa phién, khéi phuc qua trinh trao dbi dir lieu

Tang Giao van (Transport): Xt ly viéc truyen -nhan
gw lieu gilra cac wng dung chay trén cac nut mang
au cuoi

Tang. Mang (Network): Chon dwong (dinh tuyén),
chuyén tiép géi tin gilra cac nat mang & xa nhau.

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

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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MO hinh OSI va TCP/IP

Trong mo6 hinh TCP/IP (Internet), chdc nang3
tang trén dugc phan dinh cho mot tang duy nhat

\

Application layer Nonlicat
pplication
Presentation layer || NI

HTTP, FTP, SMTP...

Session layer }

Transport layer Transport layer

Network layer ] Network layer
Datalink layer Datalink layer
Physical layer Physical layer

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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M®& hinh OSI va TCP/IP (tiép)

M6 hinh OSI:
2 M6 hinh tham chiéu chtrc nang: Cac mo hinh khac
phai tham chiéu tr mé hinh OSI
. Cung cap day da cac chirc ndng md hinh OSI da chi
ra

» DAm bao th tw cac tang chirc nang

= Cé y nghia I&n vé mat co s& ly thuyét

» Khdng st dung trén thuc té

* MO hinh TCP/IP: md hinh Internet

a SU dung trén hau hét cac hé thong mang

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Nhu cau dong goi dw lieu
 M6i tang thwc hién chirc ndng clia minh bang cach
nao?
- Phoi hop gitra cac “doi twgng” cung tang trén cac nat (dau,
cudi, trung gian)
- Dé phdi hop can trao ddi mot s6 théng tin diéu khién (vi du dia
chi). Ghi théng tin vao dau?
- Dinh “kém” thdng tin can trao déi vao di liéu can truyén di.
D liéu ma mdi tang x& ly dwoc chia thanh cac don vi
di liéu giao thirc - PDU (Protocol Data Unit)
- Payload: di¥ liéu can truyén tai

- Header (tiéu dé): chira théng tin diéu khién dinh kém, vi du
dia chi, théng tin khac

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Pong goi dir lieu (Encapsulation)
Vi du thuc té

D wm
-

D Trang tri C

D Dan dia chi C

dia chi

>

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Pbong goi dir lieu (Encapsulation)

 Bén gwri: thém tiéu dé chra théng tin phuc vu cho viéc x ly div

liéu tai tAng va chuyén cho tang dwéi (Pong goi di liéu —
Encapsulation)

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

PDUy Tang N Protocol N Tang N PDU,
rotocol N-1
(I Hy.1 Tang (N-1) € > Tang (N-1) Hy 1
ad]r. H, Tang 2 Tang 2 H,
H, Tangl —)@% Tangl H,

GUi

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

Nhan

99




Vi du qua trinh déng goi voi mot tvng dung web
trén Internet

Ex:HTTP header

Application Application
~
. [ Data | | Data |
TCP header TCP TCP
~

eader IP

Rl | ]
Ethernet Frame Network Interfa ;e Nd&twork Interface

Physical Physical
Signal 4 — 1 L I B
100
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Nhu cau cé giao thirc ciia mdi tang

 Nhan xét:
- PDU tai cac tang dong cap cua hai bén giong nhau - truyén thong
gilra cac tang ngang hang
o Phia nhan phai hiéu ndi dung PDU cua phia gui
o Phia nhan xt ly PDU nhan dwgc voi cac tham sb la thdng tin trong
tiéu dé ma phia guri da thiét lap
o Phia nhan tra I&i/khéng tra 1&i cho phia g
o Céac PDU phai truyén dung theo thir tw
> can cd bd quy tac cho hai bén.
> Mbi tdng dung mét giao thirc

—— Giao thuc (Network protocol)

La tép hop cdc quy tac quy dinh khubn dang, ngi nghia, the
tw cdc théng diép dwoc guwi va nhdn gilta cdc nut mang va
cdc hanh vi khi trao déi cdc théng diép dé

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Giao thirc trong kién tric phan tang

- Giao thurc Py
fang N < ------------------------- ) fang N
- Giao thirc Py 4
Tang (N-1) €-—————m—mm—m—m———— e — - > Tang (N-1)
Giao thuc P,
Tang 2 €= ———— > Tang 2
Giao thirc P

« Cac tang dong cap & moi bén s dung chung giao thtrc
dé phdi hop v&i nhau thwe hién chirc nang cda tang

- 2 cach thirc dé giao thirc trao déi ngang tang: hwéng lién két
hodc hwong khéng lién két

-'- VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Truyen thong hwong lién két vs
Truyén thdng huwdng khong lién két

» Truyén thdng hwéng lién két (connection oriented):
- D@ liéu dwoc truyén qua mot lién két da dwoc thiét 1ap
. Ba giai doan: Thiét lap lién két, Truyén di liéu, Hay lién két
2 Tin cay
» Truyén thdng hwédng khéng lién két (conectionless)
- Khong thiét 1ap lién két, chi co giai doan truyén dir liéu
- Khong tin cay
. “Best effort”: truyén ngay v&i kha nang toi da

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Giao thirc Unicast, Multicast, Broadcast

» Unicast: giao thirc diéu khién truyén di liéu toi
1 dich

- Multicast: giao thtrc diéu khién truyén di liéu
to1 nhiéu dich

» Broadcast: giao thirc diéu khién truyén di liéu
td1 moi dich

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Piém truy cap dich vu (SAP)

« Service Access Point: 1a mét khai niém
trieu twong, tai do tang trén goi
dich vu tang dudi cung cap

. Tang trén chi can quan tdm céch st dung
dich vu tang duoi

a ...khdng quan tam t&i cach thirc thyrc hién

* Quan diém lap trinh: cung cap API (Application Programming
Interface)
o Tén ham va cac thire truyén dbi s6 khdong doi
o No6i dung ham c6 thé thay doi

function doMyWork () {
//do anything
lowerService (parameters) ;
//do anything

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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SAP Invocation & Implementation

Tang 4 Tang 4
sap3.send3(pdud4) @ -« ssp —— @ pdu4 = sap3.recv3()
Tang 3 Tang 3
send3(data){ recv3(data){
pdu3 = encapsulation3(data) pdu3 = sap2.recv2();
sap2.send2(2pdu3) decapsulation(pdu3);
i Tang 2 Tang 2 }
recv2(data){
send2(data){ _ pdu2 = sapl.recvl();
pdu2 = encapsulation2(data) decapsulation(pdu2);
sapl.send1(pdu2) Tangl Tangl }
}
GUri Nhan

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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D>

Trién khai kién tric phan tang

Application & = e e ——— =*1 Application
Transport (e =»1 Transport
Network e s -1  Network e s *1 Network
Datalink === Datalink == Datalink = ———> Datalink «—-—=-=n  Datalink
Physical D Physical & ————> Physical & =——> Physical = ---1 Physical

NuUt mang NuUt mang Nut mang
dau cudi trung gian dau cudi

« NUt mang dau cudi (end-system): PC, server,
smartphone...

- Nut mang trung gian: cac thiét bi mang chuyén tiép d
lieu (Hub, Switch, Router)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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) 4

Trién khai kién trac phan tang

Nut mang dau cydi (server, PC, .,
smartphone...) can chirc nang cua tat ca
cac tang

Ung dung mang cung cap dich
vu cho nguoi dung

Diéu khién truyén dir liéu gitra
cac wng dung

Diéu khién truyén dir liéu trén
cac lién két vat ly

Chuyén di¥ liéu thanh tin hiéu va
truyén di

/ Chon dudng, chuyén tiép dir liéu

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Trién khai kién trac phan tang

Nut router trung gian: chi can cac P
chirc nang du dé chuyén tiep dir liéu. 5

Ung dung mang cung cap dich

x vu cho nguoi dung

< Diéu khién truyén dir liéu giira — i
cac wng dung —

Chon dudng, chuyén tiép dir liéu

cac lién két vat ly

Chuyén dit liéu thanh tin hiéu va R rver
truyén di

/ Diéu khién truyén dir liéu trén

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Trién khai kién trac phan tang

C 20D

Nut switch trung gian

‘Ung dung mang cung cap dich
vu cho nguoi dung

‘Diéu khién truyén dir liéu gilra
cac wng dung

Chon dudng, chuyén tiép dir liéu

Diéu khién truyén dir liéu trén
cac lién két vat ly

Chuyén di¥ liéu thanh tin hiéu va
truyén di

SIS XXX

P
LL _— e Y
n“- VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Chéng giao thirc TCP/IP

Aplication DNS DHCP || SNMP || HTTP || SMTP FTP

Transport UDP TCP

RIP OSPF
Network
Data link
Physical Copper Optical Radio PSTN

Nhé& lai “Internet & lich st phat trién”:
St dung duy nhat mét giao thirc lién mang la IP

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Choéng giao thirc TCP/IP

 Dang “ddng hd cat’: s& dung duy nhat mét giao thirc
lien mang (IP — Internet Protocol) tai tang mang:
o Cho phép mét hé thong mang méi st dung cong nghé truyen
dan bat ky két noi voi hé thong mang hién tai
2 Téch roi phat trién (rng dung & tang cao voi cong nghé truyén
dan cac tang thap
= |P-based application: 'ng dung trén nén tang IP (VoIP...)
- Hb tro thay déi song song cac cdng nghé & trén va dudi IP

» Tuy nhién, rat khé dé nang cap ban than giao thirc IP
(van dé chuyén doi IPv4 sang IPv6)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Cai dat TCP/IP trén hé thong mang

C )
* Trén cac hé théng dau cudi / email WWW phone ... \
e Khac nhau trén cac &rng dun
i 5 OUNg SMTP HTTP RTP ...
khac nhau

/

* Nhu nhau trén moi nut > ™ <
e Trén moi nut /ethernet PPP \

e Khac nhau trén cac lién két B / CSMA async sonet ... \

khac nhau

\ copper fiber radio ... /
— C )

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Pdéng goi trén chong giao thirc TCP/IP

Ethernet/10M

NuUt mang Cac nut mang trung gian NuUt mang
dau cudi dau cudi
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https://en.wikipedia.org/wiki/Category_5_cable

Pdéng goi trén chong giao thirc TCP/IP

Ethernet/10M

NuUt mang Cac nut mang trung gian NuUt mang
dau cudi dau cudi

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Pdéng goi trén chong giao thirc TCP/IP

NuUt mang Cac nut mang trung gian NuUt mang
dau cudi dau cudi

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

116



Pdéng goi trén chong giao thirc TCP/IP

NuUt mang Cac nut mang trung gian NuUt mang
dau cudi dau cudi

n"' VIEN CONG NGHE THONG TIN VA TRUYEN THONG
wil |
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Pdéng goi trén chong giao thirc TCP/IP

NuUt mang Cac nut mang trung gian NuUt mang
dau cudi dau cudi

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Pdéng goi trén chong giao thirc TCP/IP

IP

Ethernet/10M

CAT5
NuUt mang Cac nut mang trung gian NuUt mang
dau cudi dau cudi

n"' VIEN CONG NGHE THONG TIN VA TRUYEN THONG
wil |
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Pdéng goi trén chong giao thirc TCP/IP

NuUt mang Cac nut mang trung gian NuUt mang
dau cudi dau cudi

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Pdéng goi trén chong giao thirc TCP/IP

IP

Ethernet/10M

CAT5
NuUt mang Cac nut mang trung gian NuUt mang
dau cudi dau cudi

n"' VIEN CONG NGHE THONG TIN VA TRUYEN THONG
wil |
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Pdéng goi trén chong giao thirc TCP/IP

NuUt mang Cac nut mang trung gian NuUt mang
dau cudi dau cudi

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Pdéng goi trén chong giao thirc TCP/IP

IP

Ethernet/10M

CAT5
NuUt mang Cac nut mang trung gian NuUt mang
dau cudi dau cudi

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Pdéng goi trén chong giao thirc TCP/IP

NuUt mang Cac nut mang trung gian NuUt mang
dau cudi dau cudi

124
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Tom tat: wu diém cua kién trac phan
tang

» Chja nhé cho phép xac dinh dé dang chilic ndng
moi tang
Cac tang hoat dong doc lap

- Tang trén chi quan tam dén viéc s’ dung tang dudi ma
khoéng quan tam dén cac tang xa haon
.= Cho phép dinh nghia giao dién chung gilra cac tang
Kha nang md rong
Mém deo, linh hoat vGi cac cong nghé mdi
- Trao doi gilra céc tdng dong muc

- CO thé cdi tién hé thdng bang cach thay thé moét cdng nghé
mdi cua tang tuong Ung : ISDN—ADSL—FTTH. IPv4—IPv6

Néu khéng phan tang
= Khi muén thay doi, phai lam toan bd...

-'- VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Han ché

« M6t s6 thong tin & tang dwdi bi “a4n” (do tinh trong sudt)
doi VO tang trén cé thé lam glam hiéu nang hoat dong
cUa tang trén (va do do lam gidm hiéu nang hoat ddng
cua mang)

= Vi du: TCP phai kiém soat tdc nghén trén dwdng truyén
» Phan tiéu dé co kich thwéc dang ké trong géi tin

« M6t s6 cdng nghé tang dwdi co thé lam giao thirc tang
trén thuwc hién khé khan hon:
o Vidu: TCP trén mang khéng day

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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DAIHOC

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

Dinh danh trong
mang may tinh




Dinh danh

» Gia tri cho phép xac dinh mot ngudi hay mot
doi twong

a Tén
- Bui Trong Tung

- Dia chi
- 1 Dai Co Viet, Hai Ba Trung, Ha Noi

- Sb dién thoai
- 8680896

o Email
- tungbt@soict.hust.edu.vn

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Pinh danh va cay phan cap

e Cac dinh danh xdc dinh dia chi cd tinh phan cap
a Cho phép quan ly moét cac logic va hiéu qua mot khong gian dia chi
khong 16
a Tinh mad rong

* Vi du vé tinh phan cap
a Dia chi
+» 1 Dai Co Viet, Hai Ba Trung, Ha Noi
o S dién thoai
+ +84-(4) 868-08-96

Hanoi
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Pinh danh trén kién tric phan tang

* Dinh danh trong hé thong mang may tinh: gan cho mMOi
doi twong (dich vu, may tram, thiét bi mang) mét gia tri
riéng.

* Tai sao phai dinh danh?
= Phan biét cac doi twong trong hé thong
- Xac dinh di¥ liéu xuat phat tlr dau
. Xac dinh di¥ liéu di dén dau

- M6i tang c6 nhiém vu khac nhau dé diéu khién viéc
truyen thong tin gilba nhirng doi twong khac nhau >
méi tang ¢6 co ché dinh danh khac nhau

a Cung mot doi two’ng co thé mang nhiéu dinh danh = c6 thé
can co ché ‘Phan glal * dé& tim kiém mot dinh danh cta dbi
twong trén tang nay khi biét dinh danh cta doi twong dé &
tang khac

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Pinh danh trén TCP/IP

Domain name (t&n mién)

application i
tén goi nh¢&, gan gli voi nguwdi dung

TCP/UDP Port number (S6 hiéu cdng UD)
xac dinh duy nhat (rng dung trong may tinh
IP IP address, e.g. 203.12.15.165
xac dinh duy nhat _may tinh trén mang, ho tro dinh
tuyén trong lién két lién mang
data link

e.g. 00:11:24:79:8e:82
xac dinh duy nhat may tinh trén mang, s dung
cho co ché “loc” khi truyén broadcast

physical

—
——
—
=====> Pphysical address / MAC address

Tin hiéu vat ly truyen broadcast hoac point-to-point
trén dwo’ng truyén, khéng thé ap dung dinh danh

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Dia chi dung trong tang lién két dit liéu

 Dia chi vat ly / dia chi MAC
- SU’ dung trong tang lién két dir lieu
o CO dinh trén card mang NIC ( Network Interface Card)
- S dung dé dia chi hda may tinh trong cdc mang quang

ba
e 00:11:24:79:8e:82
BIN 00000000 00010001 00100100 01111001 10001110 10000010
\_ /L J

OUI Gan bdi nha san xuat

OUI (Organizationally Unique Identifier): Ma nha san xuat
MOi nha san xuat co cac gia tri OUI riéng
MOi nha san xuat co thé cé nhiéu OUI ]




Dia chi dung trén Internet

. Dia chi IP

- Dung trong giao thiuc IP - Internet Protocol (tang
mang)
. Gid tri phu thudc tirng mang, moi card mang
dugc gan mot dia chi IP
- S dung dé dinh danh mot may tinh trong mot
mang IP, vi du:
. 133.113.215.10 (ipv4)
dDai 32 bit
- 2001:200:0:8803::53 (ipv6)
dDai 128 bit

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

133



Dia chi stt dung trong tang giao van

» S8 hiéu cong
. MOt chi s6 phu, dung kem theo dia chi IP
.« Cac ung dung dugc dinh danh bdi mot dia chi
IP va mot sO hiéu cong
- Tuong tu nhu s6 phong trong mot toa nha

. Dia chi nha : Nha C1, 1 Dai Co Viet, Ha Noi =>
Dia chi IP

. Phong s6 325 => S4& hiéu cbng
« E.g. HTTP cbng 80, FTP cong 20, 21 ...
* http://bidv.vn:81

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Anh xa dia chi

 T&n mién

» Chuyén dbi tén mién
* nslookup

e arp

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Tén mién

« Domain Name
(FQDN: Fully Qualified Domain Name)
- Tén mién la tén cua mot may tinh hay cua
MmOt mang may tinh, s dung tén (chit cai,
chil s6)
- Www.keio.ac.jp

» Www.soict.hust.edu.vn
. ctt-daotao.hust.edu.vn

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Khéng gian tén mién

Generic '*I "— Countries ——

int com edu gov mil org net ip us ni
| /N 7N\ 7N\
sun yale acm ieee ac co oce vu
| /N /N |
eng Cs eng jack jill keio  nec CS
7% | AN
alu linda CcS flits  fluit
robot pc24
clc-r VIEN CGN{NGM&ﬁﬁ@{ g )
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Tén va dia chi

« Trudc khi truyén tin, may tram phai dugc xac dinh

o Bdi mot dia chi IP, hoac

a Bd&i mot tén mién (thuan tién cho NSD)
« Tén

- D6 dai thay doi

= Dé nhd cho con ngudi

o Khong lién quan tai vi tri vat ly cua may
- Dia chi

a DO dai c6 dinh

- Dé cho may tinh dé xur ly

o Lién quan t&i van dé chon dudng

203.162.7.194 www.hedspi.hut.edu.vn
—_— —
Y— =

L SOICT "W BT ISt T 2022712240
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Chuyén doi dia chi va vi du

« May tinh thich ding so
* Nguwoi thich dung tén

}

Can c6 chuyén

doi dia chi

T6i muodn vao dia chi
www.soict.hust.edu.vn

MJi truy cap vao
202.47.142.40

May chu tén
mién
— Ban cling co thé nhap
May chu web

202.47.142.40 |mone

dia chi trwc tiép

139



Chuyén doi dia chi

« Khai niém
- Co ché cho phép tim mot dia chi IP tu mot tén mién
va nguaoc lai
- May chu tén mién
- MOt phuong thic dugdc sir dung dé chuyén ddi dia chi
- Budc s dung rong rai trén Internet

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Vi du

NSD
(1)

(2) www.soict.hust.edu.vn

May chu)| www.soict.hust.edu.vn | Trinh duyeéet

A 4

web
(4) 202.47.142.40

(3)
202.47.142.40

Cung cap anh xa tén-dia chi

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Cong cu nslookup

« Nhap tham s6 www.soict.hust.edu.vn
« Chuyén ddi “Tén < Pia chi” dugc thuc hién

 |énh nslookup
* nslookup www.soict.hust.edu.vn

C:\Documents and Settings\hongson>nslookup www.hedspi.hut.edu.vn

Server:
Address: 192.168.1.1

Non-authoritative answer:
Name: www.hedspi.hut.edu.vn
Address: 202.47.142.140

C:\Documents and Settings\hongson>

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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ARP chuyén d06i dia chi vat Iy — dia chi IP

« Address Resolution Protocol
- MOt giao thlrc dé tim dia chi vat ly tu dia chi IP

32bit IP address
A

ARP RARP

v

48bit MAC address

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Vi du: ARP table
(Trén Windows)

C:\Documents and Settings\hongson>arp -a

Interface: 192.168.1.34 --- 0x2

Physical Address  Type

00-02-cf-75-a1-68 dynamic
192.168.1.33 08-00-1F-B2-A1-A3 dynamic

C:\Documents and Settings\hongson>

MAC address

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Quizz

Céc dodi twong sau dinh danh gi
a IP:
= S6 hiéu céng tang giao van
- Dia chi Mac
- Tén mién.

» Cai gi xac dinh duy nhat mét irng dung.

» IP cia may chay rng dung
- Sb hiéu cdng tang giao van cla rng dung

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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