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MON HOC: MANG MAY TINH

I. THONG TIN TONG QUAN

M3 s6 mén hoc: MP801011

Thoi gian thwe hién mon hoc: 75 gio;

(Ly thuyét: 15 gio; Thue hanh, thi nghiém: 57 gio; Kiém tra: 3 gio).

Hinh thirc thi: Ty luan Thoi gian thi: 75 phut

Piéu kién dw thi két thic mén hoc:

- Sinh vién phai dat di tir 80% s6 thoi gian dén 16p thi méi dwoce xét du thi.

- C6 diém trung binh chung cac bai kiém tra thwong xuyén, dinh ky dat tir 5.0 tré

1én theo thang diém 10.



MON HOC: MANG MAY TINH

I. THONG TIN TONG QUAN

M3 s6 mon hoc: MP501043

Thoi gian thwe hién mon hoc: 60 gio;

(Ly thuyét: 15 gio; Thue hanh, thi nghiém: 57 gio; Kiém tra: 3 gio).

Hinh thirc thi: Ty luan Thoi gian thi: 75 phut

Piéu kién du thi két thic mon hoc:

- Sinh vién phai dat di tir 80% s6 thoi gian dén 16p thi méi dwoce xét du thi.

- C6 diém trung binh chung cac bai kiém tra thwong xuyén, dinh ky dat tir 5.0 tré

1én theo thang diém 10.



1. N
1

0i dung mon hoc
. N§i dung tong quat va phan boé thoi gian:
; Thdéi gian
SO . - .
Tén cac bai trong mon hoc Tong BT/ Ung voi chuan
TT . LT TH TT KT .
sO KT dau ra
1 | Bai l: Téng quan vé mang may tinh 6 0 CLO1, CLO4
Bai 2: Moé hinh OSI va giao thire 6 0 0 CLO2, CLO3,
> truyén théng trén hé thong mang CLO4
3 Bai 3: Hé thong dia chi IP 8 4 4 0 0 0 CLO3
Bai 4: Chia mang con 9 4 4 0 0 1 CLO3, CLOS
5 Bai 5: Gidi thiéu tang Physical 5 3 2 0 0 0 CLO3
Bai 6: Gidi thiéu tAng DataLink va 5 3 2 0 0 0 CLO2. CLO4,
© cong nghé Ethernet CLO6
7 Bai 7: Gidi thiéu tang Network 5 3 2 0 CLO3, CLO6
Bai 8: Gidi thiéu tang Transport 5 3 2 0 0 CLO2, CLO3,
S CLO4, CLO6
9 Bai 9: Gidi thiéu tang Application 6 3 2 0 1 CLO2, CLO6
Bai 10: Xay dung hé théng mang 5 1 3 0 1 CLOS, CLOG6,
to don gian CLO7, CLOS8
Céng 60 30 | 27 0 0 3




1.N6i dung chi tiét:
Bai 1: Tong quan vé mang may tinh Thoi gian: 7 gio

1. Muc tiéu:

= Hiéu duoc vai trd cia mang mang may tinh, sy can thiét ctia mang may tinh trong cudc song
= Biét cac loai mo hinh ing dung mang, cach thanh phan trong hé thong mang, dic diém cta hé thong
mang
= Hiéu duoc cach phan loai mang LAN, WAN,
= Hiéu duoc ciu tric hé diéu hanh mang, cu hinh co ban thiét bi mang, cac port két noi mang va gan dia
chi IP cho thiét bi.

2. Noi dung bai:

2.1 G161 thiéu vai tro hé théng mang ddi véi cude séng

2.2 Mo hinh Client-Server va mo hinh peer -to peer

2.3 Céc thanh phan co ban ctia hé thong mang

2.4 Phan loai mang

2.5 Gidi thiéu phan mém gia 1ap hé thong mang Packet Tracer
2.6 Cau hinh co ban thiét bi mang

2.7 Hé thng port, dia chi va gan dia chi IP cho port.



Muc tieu bai hoc

Sau khi hoc xong gi® hoc nay, sinh vién cé thé:
Hiéu khai niém mang may tinh
Trinh bay duwoc vai tro cua mang trong:

> Ddi song

» Glao duc

» Doanh nghiép

> Xa hoi sO



BAI 1: TONG QUAN VE MANG MAY TINH
1. Vai tro ciia mang may tinh trong cudc song

“Moi lan cdc em dung WiFi, giri Zalo, hoc online — do
chinh la mang may tinh.”

Nhan thirc dugc tam quan trong ciia mang may tinh
trong thot da1 so

Vi sao CNTT khong thé ton tai néu thiéu mang ?



Khai niém mang may tinh
€ Dinh nghia:
Mang may tinh 13 tip hop cdc mdy tinh va thiét bi mang
duoc két noi véi nhau thong qua phwong tién truyén din, nham:
Trao d6i dit liéu
Chia s¢ ta1 nguyén
Giao tiép thong tin
@ Vi du:
» 2 may tinh noi véi nhau bang diy mang — mang
* Pién thoai két n6i WiFi — mang
& Nhian manh:
“Khong can nhiéu may, chi can 2 thiét bi két noi 1a di hinh thanh
mang.”



Mang trong doi song hang ngay

Mang may tinh xuat hién mei lic — moi noi:
« @ Internet, WiFi gia dinh
B Mang di dong 4G/5G
e (=2 Zalo, Facebook, Messenger
« # Game online
° Mua sam online

’ Vi du thuee té.:

Khi ban xem YouTube — dir licu duoc truyén tir may chu
YouTube qua mang vé dién thoai ban.




Mang trong giao duc
€ Vai tro ciia mang trong giao duc:
» Hoc tryec tuyén (Zoom, Google Meet)
» Hé thong LMS (Moodle, Google Classroom)
 Chia sé tai liéu, bai giang
» Thi trwc tuyén
@ Lo ich:
 Hoc moi luc, moi noi
« Két ndi gidng vién — sinh vién
- Tiét kiém thoi gian, chi phi
Vidu :
Trong dich Covid-19, néu khéng c6 mang — gido duc gan
nhu dorng lai.




Mang trong doanh nghi¢p

Mang 13 xwong song ctia doanh nghiép hién dai:

* Mang nd1 by (LAN)

* Email cong ty

* Phan mém quan Iy (ERP, CRM)

» Két noi chi nhanh
@ Vai tro:

* Quan ly dir li€u tap trung

* Chia s¢ ta1 nguyén

* Tang hi¢u suat 1am viéc
& Vidu:
Nhan vién ban hang nhap don — ké toan, kho, quan 1y déu thay
ngay.



Mang trong xa héi s6

€ Mang giap hinh thanh:

e Chinh phu dién tr

» Thanh pho thdng minh

 Ngan hang so

Y té sd
@ Cac hé thong phu thudéc mang:

 ATM, Internet Banking

« Camera giao thdng

» H6 so bénh an dién tu

& Nhan manh:
X3 hoéi s6 khéng thé ton tai neu mang bi gian doan.



Vi sao cdn mang may tinh?

Néu khong c6 mang, sé xay ra:
- Khong chia sé dit liéu
- Moi may hoat ddong doc lap
- Ton thoi gian — chi phi
- Khd quan Iy hé théng

<P Mang ra do&i dé gidi quyét cac van dé trén



CAC KHAI NIEM NEN TANG

1.1. Giéi thiéu vai tro hé thong mang do6i véi cudc song (1 gio)

Home Office Mobile Users
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Branch Office Headquarters



- Vi tro va trng dung thuee tién:

Giao tiép: Email, goi video (Zalo, Teams), mang x3 hoi (Facebook).

- Chia sé tai nguyén:

Phan ctrng: Dung chung mdy in, may quét trong vin phong.

Phan mém/Dir liéu: Dung chung tép tin trén may chu file, truy cap co sd dit liéu chung.
Giai tri: Choi game online, xem phim truc tuyén (Netflix), nghe nhac (Spotify).
Thwong mai dién tir: Mua sam online (Shopee, Lazada).

Internet of Things (IoT): Két noi cac thiét bi thong minh (nha théng minh, xe tu 14i).

INTERNET OF THINGS




2.2. M6 hinh Client-Server va mo hinh Peer-to-Peer (P2P) (1 gio0)

- M0 hinh Client-Server (Khach - Chu):

Kl}éi niém: Mot mo hinh pho bién trong d6 c6 cac may tinh chuyén dung goi la Server (may chu)
cung cap dich vu, va cac may tinh khac goi 1a Client (may khach) stir dung cac dich vu do.

Vi du: Ban dung trinh duyét web (Client) dé truy cap vao mdt trang web dugc luu trén mot Web
Server.

Piic diem: D& quan 1y, bao mat tap trung, kha ning mé rong tot.
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- M0 hinh Peer-to-Peer (Ngang hang):
Khai niém: Tat ca cac may tinh trong mang déu binh dang, vira c6 thé 1a Client (sir
dung tai nguyén) vira co thé 1a Server (cung cap tai nguyén).
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Server—based PZ2ZP—network

Vi du: Mang chia sé file, cac tmg dung goi dién doi dau nhu Zalo.

Piic diem: Dé cai dat, chi phi thap, khong phu thudc vao may chu trung tAm.

Gates-1 Gates-2
Workstation Workstation

Shared
Printer

Peer-to-Peer
Network

Staff-1 Staff-2 Scanne
Workstation Workstation



2.3. Cac thanh phan co béan ciia hé thong mang (0.5 gio)
Thiét bi dau cudi (End Devices): La noi bat dau va két thic
cua dir licu.
Vi du: PC, Laptop, Smartphone, May in mang, Server.

S S| p—
Co s6 ha tang mang . '-’
k/

oooooooo

Thiét bi dau cudi




Thiét bi mang trung gian (Intermediary Devices): Két noi cac thiét bi dau cudi
v6i nhau va két ndi cac mang lai v&i nhau.

Switch: Két noi cac thiét bi trong ciing mot mang LAN.

Router: Két n6i cac mang khac nhau lai v6i nhau

Vi du: két ndi mang nha ban ra Internet).

Access Point (AP): Cung cap két noi khong day (Wi-Fi).

20.0.0.0/8

SERVER
IP ADDRESS

10.0.0.0/8
IP ADDRESS

GATEWAY




Phwong tién truyén dian va cac thiét bi lién két mang
MBoi trudong truyén dan
« La phuong tién vat 1y cho phép truyén tai tin hiéu giita cac thiét bi.
» Hai loai phuong tién truyén dan chinh:

—Htru tuyén Y
—Vo0 tuyén 12 |
A A \ : C 4 en 11 |
* HE thong sir dung hai loai tin hi¢u: 1w [ ——
.. 9 {
1. -Digital 2 e | //
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Cac dac tinh ctia phwong tién truyén dan
* Chi phi
* Yéu cau cai dat
* Bang thong (bandwidth).
» Bing tan (baseband, broadband)

* PO suy hao (attenuation).
e Nhiéu dién tir (Electronmagnetic Interference - EMI)
» Nhiéu xuyén kénh (crosstalk)



Phuong tién truyén dan
» Cap dong truc
» Cap xoan doi
* Cap quang
* Wireless
* Song radio



Cap dong: Cap dong truc va Cap xoan doi (pho bién trong mang LAN).

- Cap dong truc
=  Phan loai
—Thinnet/Thicknet
—Baseband/ Broadband

- Cap xoan doi:

= Unshielded Twisted Pair (UTP) Cable
= Shielded Twisted Pair (STP) Cable

UTP Cable

STP Cable

Outer Twisted Fair
Jacket 4'

Color-Coded
— Plastic
Imsulaticon

Outer Overall Pair Twisted Pair
Jacket Shield Shields *

| - == 7 Color-Coded
— —— Plastic
- )QO’C Insulation
. —
S —




Chuan cap 568A & 568B

1 White-Green
Green

3 White-Orange

4 Blue

H White-Blue

6 Orange

¥ White-Brown

8 Brown

568A CABLE END

1 White-Orange
Orange
White-Green
Blue
White-Blue
Green
White-Brown
Brown

S0 == T LN o L Pl

5688 CABLE END

Phwong thirc bAm Cap

PC STRAIGHT-THRU HUB  PC CROSSOVER PC
Tx+1 L e — 1 R+ TX+110 = 1 TH+
-2 Itk 2 Ry TX- 2 2 TX-
R+ 3 I — 13 TX+ RX+ 31 3 RX+

4 I 4 4

5 —_— | § 5

Ri- f I 6 TX- RX- 6
TC—————— 17 T————— 7




Cap quang: Toc d6 cao, khoang cach xa.

Coaxial Cable

Quter Insulation

Mesh Shielding
."1

- I

/
Conductor

Core
s Buffer
| Coating Insulation

Single-mode Multimode
- - - -_7
Requires very straight path Multiple paths-sloppy

Coating

Glass Core S0 or 62.5
microns

» —— Polymeric Coating
= — Glass Core = 5-8 microns
Glass Cladding 125 Glass Cladding 125

miicrons dia. microns dia.




Séng vo tuyén:

fiH=)y 10° 10= 10t 105 105 1019 1= 11 1016 1012 102 10== 1=t
Radio Ml orowvwawe I mfrared L™ Horaw Samma Raw
__i-.-— . . -_\-'\-\_
- WWisible T
- light e
.l'—.( h_\_"“\—_.\_‘_
- T
_r'(.’ ‘H_H_"“--\-__q__
-~ T
f{H=%» 1-:_-;"’ 105 109 107 102 10= 1010 111 1012 1013 1014 1[:]"51"““1-::'5
Twisted pair Satallit= Fiber
_— ey i — ——
Cooix -— Terrestrial oplcs
A = N T O S =
Maritime radio raclio - -
——— — — —al—— —— =i — -
T
1 1 1 1 1 1 1 1 1 1 1 1
Bara LF M HF WHF LIHF SHF EHT THF

Hinh 1 : Biéu do pho tan sé dién tir (electromagnetic spectrum)

Truc tan so f (Hz)
Truc ngang trén cung thé hién tan so (frequency) tinh bang Hertz (Hz), trai dai tir 10° Hz dén 10% Hz.
Pay 1a toan bd pho dién tir, bao gom tir cac song tan so thap nhu radio dén tan sb cuc cao nhu tia gamma.
Pho dién tir tir thap dén cao
Vi tri cac cong nghé truyén thong trong dai tan so
Cach truyén dan khéac nhau (twisted pair, coaxial, fiber optics) pht hop véi ting ving tan so
Phan loai c4c bang tan theo tiéu chuan (LF dén THF)



RadiO 400 Frequency A

— Single-Frequency: 1a toan bo qua trinh truyén / o
thong di€n ra trén mot tan so6 c¢o dinh.
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//Z////

* Low power (COng suat thap) . Froqnes ¢

* High power (Cong suat cao) 7

— Spread-Spectrum : 1a ky thuat phan tan tin ]

hiéu ra mot d4i tan réng hon nhiéu lan so véi NI p—
y A A A, % X s A M|y

bang thong can thiét, giap chong nhiéu, tang do I -

bao mat va giam xung dot tin hicu.

e Direct-sequence modulation (DSSS — Pho trai
tryc ticp)
. Frequency-hopping (FHSS — Pho trai nhay B g
tan)
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Microwave (sOng cwc ngan)

— Terrestrial Microwave

— Satellite Microwave

Théng s6

Terrestrial Microwave Satellite Microwave
Tan s6 4-6 GHz, 21-23 GHz 11-14 GHz
Khoang cach téi da | Phu thuoc cong suat va tan s6 phat | Toan cau
(cé the vat chuc km)
Téc db truyén 1-10 Mbps 1-10 Mbps
Lap dit / bao tri Ehakhé EKhé

Nhiéu

Phu thudc thiet bi, thé tiet .

Phu thudc thigt bi, thoi tiet

(r1a

Kha cao

Rat cao

Bao mat

Thép (thwdng deoc mi hod)

Thép (thedng droc ma hod)




Infrared (Séng hong ngoai)

—Point-to-point Infrared
—Broadcast Infrared

Point-to-point Infrared

Broadcast Microwave

Tén 56 100-1000 GHz 100 GHz - 1000 THz
Khoang cachtéi da | Cé the vai km Vat chuc mét

Téc d6 truyen 100 Kbps — 16 Mbps Nho hon 1 Mbps
Lap dat /baotri | Vira phai Dé

Nhieu

Chong nhifu dién, bi nhitu anh
sang

Chong nhigu dién, b1 nhigu anh
sang

Gia

Tuy thudc thiet bi

Khong cao

Bao mat

Cao (do line-of-sight va d6 dai
sang hep)

Thép




Lightwave (séng anh sang) 1a mot dang song dién tir co tan so rat cao, thuong nam
trong vung anh sang nhin thay, hong ngoai (infrared) hodc tia cwe tim (ultraviolet)
—no1 cach khac, lightwave 1a song dién tir c6 budc soOng rat ngan va tan so rat cao.

Thudc tinh

Tan so (f)

Budc song (A)

Toc do

Loai song

Fhotodetector

l* 'ﬂ

FI—

Region of
turbulent sesing

...\_.__._.o——

M Heat rising

:__ vl"il"

e e —— ——— T

—— —————

: off the building

Gia tri

T ~10"2 dé€n ~10"% Hz

T khoang 0.1 pm dé€n 100 pm

~ 300,000 km/s trong chan khdng
Song dién tuor

Laser beam
missas the detector

__F!_/f_f’ Laser

N




2.4. Phan loai mang (0.5 gio)
Dua trén quy mo dia ly:
LAN (Local Area Network): Mang cuc b0, pham vi nho (nha, van phong, truong hoc).
WAN (Wide Area Network): Mang dién rOng, két ndi cac LAN & khoang cach dia 1y xa (két ndi céac
chi nhanh cong ty, Internet).

Cac loai khac: MAN (mang do6 thi), WLAN (mang LAN khong day).

10.7. 7.7

Lapltop with

10.2.4.700




Biéu dién cta cac thiét bi mang trong so' 6 mang

Network Devices

Repeater

10BASE-T Hub

100BASE-T Hub

Hub




BUOI 2: THUC HANH CO BAN VOI PACKET TRACER (3 gio)

2.5. Gi6i thiéu phan mém gia 1ap hé thong mang Packet Tracer (0.5 gio)

« Packet Tracer la gi? La phan mém cua Cisco cho phép mo phong, xay dung va kiém
tra cac hé thong mang mot cach truc quan.

« Tai sao sir dung? An toan (khong anh huéng mang that), tiét kiém chi phi, dé dang
xay dung cac mo hinh phurce tap.

» Huéng dan giao dién:

* Vung lam viéc (Workspace).

e Thanh chon thiét bi (Router, Switch, PC...).

« Thanh chon loai cap két noi (cap thang, cap chéo...).

e Ché d6 Realtime va Simulation.



2.6. Cau hinh co ban thiét bi mang (1 gio)
Truy cip dong 1énh (CLI - Command Line Interface): M¢ thiét bi (Router/Switch) trong Packet
Tracer va chon tab CLI.
Cac ché d¢ ciu hinh:
User EXEC Mode: Router> (ché do xem, 1énh han ché).
Privileged EXEC Mode: Router# (ché d6 dic quyén, dung dé xem cau hinh, kiém tra). Lénh
chuyén: enable.
Global Configuration Mode: Router(config)# (ché do cau hinh toan cuc). Lénh
chuyén: configure terminal.
Cac 1énh cau hinh co ban diu tién:
Dit tén cho thiét bi: hostname [tén_thiét bi] (vi du: hostname R1).
Dit mat khau cho ché do Privileged: enable secret [mat khau].

Pit mat khau cho cong console: line console 0, password [mat khau], login.



2.7. Hé thong port, dia chi va gan dia chi IP cho port (1.5 gio)

Port/Interface 1a gi? La cic cong vat 1y trén thiét bi dé cam céap
két noi (vi du: GigabitEthernet0/0/0, FastEthernet0/1).

Dia chi IP (IP Address):

La mot dia chi logic duy nhat dé dinh danh mot thiét bi trén
mang.

Vidu: 192.168.1.1.

Subnet Mask: Dung dé xac dinh phﬁn nao cua dia chi IP la dia
chi mang, phan nao 1a dia chi may. Vi du: 255.255.255.0.



Thue hanh gan dia chi IP cho thiét bi:

Trén PC: Mo PC -> Desktop -> IP Configuration -> Chon Static va nhap dia
chi IP, Subnet Mask.

Trén Router/Switch (CLI):

Vao ché d6 cau hinh toan cuc: configure terminal.

Vao cong can cau hinh: interface [tén cong]

Vi du: interface gigabitEthernet 0/0/0.

Gan dia chi IP va Subnet Mask: 1p address [dia chi 1p] [subnet mask]
Vi du: 1p address 192.168.1.1 255.255.255.0.

Bat cong lén: no shutdown (rat quan trong!).

Kiém tra két noi:

St dung Iénh ping [dia chi 1p dich] tt Command Prompt cua PC hoac tu
CLI cua Router dé kiém tra xem hai thiét bj c6 "thay" nhau khong.



BAI THUC HANH TONG HQP (CUOI BUOI 2)
*Yéu cau: Xay dung mdt mé hinh mang trong Packet Tracer gom 1 Router,
1 Switch va 2 PC.
* Nhiém vu:
> Keét noi cac thiét bi bang loai cap phu hop.
> Trén Router: Dit hostname 1a R-HCM, dit mat khau class123 cho ché
do enable.
> Cau hinh dja chi IP cho cong Router két ndi xudng Switch
1a 192.168.10.1 /24.
> Cau hinh dja chi IP tinh cho PC1 la 192.168.10.10 /24 va PC2
1a 192.168.10.11 /24.
> Tu PC1, dung Iénh ping dé kiém tra két noi dén PC2 va dén Router.



DANH GIA
* Danh gia qua trinh:
* Miurc do tham gia thao luan va tra 161 cau hoi.
» Hoan thanh bai thuc hanh tong hop tai 19p.
* Bai tap vé nha: Yéu cau sinh vién tu xdy dung mot mo hinh

mang tuong ty nhung voi cac dai dia chi IP khac.



TOM TAT BAI 1: TONG QUAN VE MANG MAY TiNH

Muc tiéu chinh: Két ndi cac thiét bi lai voi nhau dé chia sé tai nguyén va giao tiép.
1. Cac Thanh phan Co bén ("Gom nhirng gi?")
Thiét bi dau cudi (End Devices): PC, Laptop, Pién thoai...
Thiét bi trung glan (Intermedlary)
Switch: Két n01 cac thiét bi trong ciing mdt mang LAN.
Router: Két ndi cac mang khac nhau lai v6i nhau (vi du: ndi mang nha ban ra
Internet).
M&éi truong truyén (Media): Cap mang, Song Wi-Fi...
2. Phan loai & M hinh ("T6 chirc nhw thé nao?")
Theo quy mo:
LAN (Mang cuc bg): Quy m6 nho (nha, van phong)
WAN (Mang dién rong): Quy mo 16n, két ndi cac LAN (Internet 1a mot WAN
khong 16).
Theo moé hinh hoat dong:
Client-Server (Khach-Chit): C6 may chii chuyén cung cap dich vu (Web,
Mail...).
Peer-to-Peer (Ngang hang): Moi may déu binh dang, vira cho vira nhan tai
nguyen.
3. Pinh danh trén Mang (" Thé can cudc')
Pia chi IP: "Dia chi nha" duy nhit cho mdi thiét bi trén mang (vi du: 192.168.1.100).
Subnet Mask: Gitp xac dinh dau 13 "tén dudng" (mang) va dau 13 "sb nha" (may).
Port: "SH phong" cho moét dich vu cu thé trén thiét bi (vi du: Port 80 cho Web).
4. K§ ning Thuc hanh Dau tién (Packet Tracer)
Cau hinh co ban: Dit tén (hostname), mat khau (enable secret).
Gan dla chi IP: Dung 1énh ip address [ip] [mask] trén cong ctia Router/Switch.
Bat cong: Dung Iénh no shutdown.
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