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Bai 1: CAU HINH ACCESS POINT CO BAN

e Muc tiéu thinghiém:
o Gitp sinh vién lam quen véi dia chilPv4.
o Thyc hanh bam cap mang.
o Thuc hanh cAu hinh AccessPoint
e Noi dung thinghiém:
o Tim hiéu vé dia chilPv4.
o Béam cap mang theo chuin 568A va568B.
o Cau hinh AccessPoint
e Thiét bi thinghiém:
o 1 may tinh c6 cardmang.
o 4 doan day cdp mang (chua bam), 8 dduRJ45.
o AccessPoint
o ADSLModem
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Phan 1: Co s6 ly thuyét

1. Dia chilPv4

Dé 2 hé thong c6 thé giao tiép duoc véi nhau qua moi trudng mang, chung phai duge dinh
danh duy nhat dé c6 the xéac dinh dugc vi tri cia mdi hé thdng trong mang. Trong cudc song
hang ngay, tén hodc sb (sb dién thoai, sd xe, sé ching minh nhan dén...) dugc dung dé xac
dinh duy nhat mot nguoi hodc vat. Tuong tu, trong méi truong TCP/IP, mdi hé thong phai
duoc gan it nhat mot 80 dinh danh goi la dia chi IP, thong qua cac dia chi nay ma moi may co
thé dinh vi va giao tiép voi cac may khac.

Dia chi IPv4 bao gdm 32 bit va duoc luu trong mdi may dudi dang mot chudi 32 gia trj nhi
phan 0 va 1. Tuy nhién, dé con ngudi dé sir dung va thao tac, dia chi IP duoc chia thanh timg
nhom 8 bit va thuong dugc viét dudi dang 4 s thap phan duoc ngin cach véi nhau béng dau
“” mdi sd thap phan 13 biéu dién cia 8 bit nhi phan theo thir tu tir trai sang phai. Mdi nhém
8 b1t nhi phan nhu vay dugc goi la mdtoctet.

Vi du:
Dia chi IP dugc luu trong may dudi dang 32 bit nhi phan lién tuc:

10000011011011000111101011001100

32 bit
10000 | 01101 | 01111 | 11001
011 100 010 100
8 bit 8 bit 8 bit 8 bit
131 o108 122 204

Dia chi IP bao gém 2 phan: phan thtr nhat luén nam ¢ dau gitp xac dinh mang ma hé théng
két ndi dén duge goi la phﬁn network; phén thir hai giup xac dinh mot h¢ thong cu thé trén
phﬁn mang do, dugc goi la phﬁn host. Dia chi IPv4 dugc chia lam 5 16p: 16p A, B, C, D va E,
trong d6 chi ¢ dia chi 16p A, B va C dugc cung dé gan cho cac thiét bi dau cudi.

Dia chi 16p A bao gom 8 bit dau thudc vé phan network va 24 bit cudi thudc vé phan host.
Dia chi 16p B bao gdm 16 bit network va 16 bit host, dia chi 16p C gdm 24 bit network va 8
bit host.

bia chi 16p A, B hay C dugc phan bi¢t dua vao octet dau tién cua dja chi IPv4 d6 véi octet
dau tién bat dau bang bit ‘0’ 1a dia chi 16p A, ndi cach khac dia chi 16p A s& c6 octet dau tién
bat dau tir 0 dén 127 (thap phan); tuy nhién, & 16p A, dia chi ¢ octet dau dién 1a 0 va 127
khong dugc sir dung nén khong gian dia chi dung duoc cho 16p A ¢6 octet dau tién bat dau tir
1 dén 126 (thap phan). Pia chi 16p B ¢o octet dau tién bat dau bang 2 bit *10°, nhu vay mot
dia chi IP 16p B s& c6 octet du tién bat dau tir 128 dén 191 (thap phén). Dia chi 16p C cb
octet dau tién bat dau bang 3 bit ‘110”, nhu vy mot dia chi 16p C s& co octet dau tién bat dau
tir 192 dén223.
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Lép A Network Host

Octet 1 2 4

Lép B Network Host
Octet 1 2 3 4

Lop C Network Host
Octet 1 2 3 4

Pé giup phan tach nhanh chong phan network va phan host cia mét dia chi IP, ngudi ta dua
ra subnetmask. Subnetmask ciing bao gom 32 bit va cling dugc biéu dién dudi dang 4 s6 thap
phan nhu dia chi IP v&i dinh nghia bit “1° ctia subnetmask s& cho biét bit twong tng cua dia
chi IP thugc vé phan network con bit ‘0’ cua subnetmask s& cho biét bit twong tng cua dia
chi IP thudc vé phén host. Va duge biéu dién duéi dang nhusau:

<Dia chi IP>

<Subnetmask>
Vi du: Mot dia chi IP 16p A s€ co6 8 bit dau thudc vé phﬁn network va 24 bit cudi thudc vé
phan host, nhu vay subnetmask cila dia chi nay s& c6 8 bit dau 1a bit ‘17 va 24 bit cudi 1a bit
“0’: 11111111.00000000.00000000.00000000 hay biéu dién dudi dang sé thap phan sé& la:
255.0.0.0.

Mot cach biéu dién khac clia subnetmask 1a Prefix length, trong d6, ngudi ta chi tinh sd bit
network cta dia chi IP (gia st 1a x bit) va biéu dién dudi dang <Pia chi IP>/x. Liy vi du vira
r0i, mot dia chi 16p A gia sir 1a 10.1.1.1 s& c6 8 bit thudc vé phan network, do dé s& cé prefix
length 14 /8. Biéu dién ciia dia chi nay sé& 1 10.1.1.1/8.

2. Cach gan dia chi IP cho 1 maytinh

Vao Start>Settings>Network Connections, trong ctra s6 méi, double click vao biéu tuong
Local Area Connections, chon Internet Protocol (TCP/IP) rdi bAm vao niit Properties. O
ctra s6 moi, click chon “Use the following IP address” rdi gb vao dia chi IP, Subnetmask va
Default gateway (default gateway c6 thé dugc hiéu 13 dia chi IP cia thiét bi két ndi phan
mang hién tai v&i cdc mang khac, thong thuong la dia chi cua céng router ndi v&i phﬁn mang
hién tai, néu mang LAN khong két ndi voi ph?ln mang khac thi c6 thé dé tréng trudng nay).
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% Network Connections E]@
(/3

N ] 1 New Connection Wizard

File Edit ‘“iew Favorites Tools Advanced Help s
— »
_) > \? /,)Search i . Folders
Addr ’e;_, Metwork Connections v Be
LAN or High- N
AA Local Area Connection
; Connected, Firewalled
>|_k!:v Realtek RTLE139 Family PCI E/
Wizard
MNetwork Setup Wizard

| €

- Local Area Connection Status @@

General I Suppart 1

Thi nghi¢m Truyén S6 Li¢u

Connection

Status: Connected

Dwration: 00:08:01

Speed: 100.0 Mbps
Activity

Sent.— o] ——  Received
el %

Packets: 73 | 40

l Elopetliegmé Dizable ]

3 objects

Close

-4 Local Area Connection Properties

General ‘Authenticalion Advanced|

Connect using:

’n Realtek RTLS133 Family PCl Fast Et ‘[—]Qmﬁgu,e_._ ]

This connection uses the folloyffig items:

Description

Show icon in notification area when connected

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

Notify me when this connection has limited or no connectivity

3. BAm cap theo chuin 568A va568B

General |

Internet Protocol (TCP/IP) Properties

‘r'ou can get [P setlings assigned automatically if vour network supports

2 the following IP address:

e ——
182 0168 . 1 .100
255 255 266 . 0

192 168 1 1|

P address:

Subnet mask:

Default gateway:

Obtain DMS server address automatically

(®) Use the following DM server addresses

[ . ]
]

Prefered DNS server:

Altemate DNS server:

Mang LAN c6 diy dugc IEEE chuin héa trén nhiéu phuong tién truyén dan khac nhau: cap
ddng truc, cap quang, cap xodan co giap bao vé (STP), cap xoan khong co gidp bao vé
(UTP)... Trong d6, cap UTP ngay nay duoc sir dung rong rii nhat do c¢6 gia thanh ré, kich
thude nho, d& thi cong, ldp dit... Trong bai thi nghiém nay ta s& tim hiéu 2 chuin bam cap
UTP cho mang LAN la 568A va 568B.
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Céap UTP bao gdm 8 day, chia lam 4 cap duoc x0an voi nhau, mdi cip gdm mot diy co vo
dugc nhudém mau va mot sgi cd6 vé mau trang hodc mau trang c6 mot vach mau trung mau
v6i soi mau trong cung cap chay doc theo chiéu dai sgi day tiy theo hang san xuét. 4 soi mau
trong cap UTP s€ c6 mau lan luot 1a cam, xanh 14, xanh duong va nau. Nhu vy, dé dé go1 va
dé phan biét, ta s& goi tén cac soi ddy nhu sau: néu ddy 1a diy mau ta s& goi theo mau duoc
nhudm trén vo cia day 4y, vd: day xanh duong; con néu day 1a tring thi ta s& goi la daytrang

+ tén ctia soi mau trong cung cip, vd: day tring trong d6i diy xoan c6 ddy mau 1a cam thi s&
duogc goi la day tring-cam.

Tiép theo, ta tim hiéu cdc chan tin hiéu ctia mot card mang. card mang Fast Ethernet clia may
tinh s& cho ra 8 duong tin hi¢u, trong d6 chan 1, 2 1a chan phat, chan 3, 6 la chan thu.

EIA/TIA dua ra 2 chuan bdm cap st dung cho UTP la 568A va 568B sur dung trén dau nbi
RJ-45.Ca 2 chuan nay déu co su sap xEp xen ke gilra cac day trang va ddy mau, bat dau bang
mot day trang rdi dén 1 day mau... Diém khac nhau giita 2 chuan nay 1a sy doi chd cia cap
phét va thu.

Pin Label Pair 2 Pair 3
1 TD+ / N\
TD- Pair 3 |Pair 1 Pair 4 Pair2lPair1 Pair 4

o CATATA AR

v T
12345678

NC
RD-
NC

NC T568A T568B
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S6 thir tu 568A 568B

chan

1 Trang-xanh |4 Tring-cam

2 Xanh la Cam

3 Trang-cam Trang-xanh l4

4 Xanh duong Xanh duong

5 Trang-xanh duong Tring-xanh duong
6 Cam Xanh la

7 Trang-nau Trang-nau

8 Nau Nau

Nhu vay dé ndi truc tiép 2 may tinh, tirc 1a ndi 2 card mang cta 2 may tinh bang cap mang
thi cap mang phai dugc dau sao cho cdp phat cia may nay duoc noi véi cdp thu ciia may kia,
loai cap mang nay dugc goi l1a cap chéo (crossover cable). Mot dau cia cap s€ dugc bam theo

chuin 568A, con dau kia s& theo chuan568B

So d6 dau day cho cap chéo

Piu ndi 1 (568A)

Piu ndi 2 (568B)

1-Trang-xanh la 1-Tring-cam
2-Xanh la 2-Cam
3-Trang-cam 3-Trang-xanh la

4-Xanh duong

4-Xanh duong

5-Trang-xanh duong

5-Trang-xanh duong

6-Cam

6-Xanh la

7-Trang-nau

7-Trang-nau

8-Nau

8-Nau

Céc chan tin hiéu trén la ding cho card mang cua PC, Router va céac thiét bi dau cudi, tuy
nhién, d6i v6i Switch va Hub thi so d6 cac chan tin hiéu c¢6 su thay d6i, d6i véi 2 thiét bi nay
thi 2 tin hiéu TD+ va TD- lai ndm & chan 3 va 6 con 2 tin hiéu RD+ va RD- lai ndm trén chan
1 va 2. Nhu vay dé ndi may tinh v61 Switch hay Hub thi ta chi can dau thang chan 1 cia dau
nbi nay sang chan 1 cta dau ndi kia va tuong tu cho cac chén khac, cap nay duoc goi la cap

thang. Nhu vay ca 2 dau cia day ndi s& duge bim theo ciing mot chuan hodc cung 1a 568B
hodc 568A.
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So dd diu day cho cap thing (568B)

PAiu ndi 1 (568B)

PAu ndi 2 (568B)

1-Trang-cam

1-Trang-cam

2-Cam

2-Cam

3-Trang-xanh |4

3-Trang-xanh l4

4-Xanh duong

4-Xanh duong

5-Trang-xanh duong

5-Trang-xanh duong

6-Xanh la

6-Xanh la

7-Trang-nau

7-Trang-nau

8-Nau

8-Nau

Phén 2: Cau héi chuin bi

Céu 1: O mbdi card mang ta déu c6 mot dia chi vat Iy (MAC address) duy nhét, tai sao ta lai
can thém dia chi ¢ IP ¢ 16p 3?

Cau 2: Hay cho biét 1y do tai sao & cap UTP nguoi ta xodn cac cip day lai v6i nhau?
Cau 3: Phan biét cap xoan, cap thang, cap chéo

Cau 4: Hay cho biét phai dung loai cap nao dé két ndi cac thiét bi sau (cong LAN): Router-
Router, PC-PC, Switch-Switch, Router-Switch, PC-Switch, PC-Router?

Cau 5: Tim hiéu vé Access Point. Hay cho biét chtic nang, tac dung ctia Access Point ?
Cau 6: Phan biét mang WAN va mang LAN
Cau 7: Cho biét cac budc cau hinh Access Point dé két ndi may tinh véi ADSL Modem.

10
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Phan 3: Thi nghiém

SV thuc hién thi nghiém va trad loi cac cau hoi trong phd‘n thi nghiém, sau khi hoan thanh
xong phan thi nghiém, sinh vién nop lai cau tra loi cho gido vién huong dan thi nghiém.

Ngay thi nghiém:.......ccoooiiiiiiiiiiiiiiiiin
Nhom: ...........

1. Thwe hanh bim cip mang theo chuin 568A va568B:

Sinh vién thuc hién bam 2 cap thang va 1 cap chéo.

o Bude 1: tudt 1 doan khodng 5cm 16p vo nhua boc soi cap UTP. Chu y khong 1am anh
hudng dén cac cap diy xoan cling nhu khong tudt vé nhua boc céc sgi dayxoan.

Budére 2: g& xodn cac cipday.

Buére 3: dua vao so d6 mau day & phan |y thuyét xip xép cac day theochuin.

Budre 4: sau khi xip xép déy xong, dung kém cét day, cit cho cc dau déy bangnhau.

Buée 5: dua cac day da xap xep vao dau RJ-45, kiém tra sao cho cac tat ca dau ~day cham
dén day ctia dau nbi va phan vo nhya boc soi cap UTP nam trong dau ndiRJ-45

O O O O

o Budc 6: dung kém bam cap dé bam cap, hoan tat mot dau cap Chu y dé nhiing 14 dong
clia dau RJ-45 chim han xubng méi c6 tiép xuc tot véi cac day capUTP.

Lap lai qua trinh trén cho ddu kia. Sau khi hoan tat, ding mdy test cap dé kiém tra cap da
duogc bam dung hay chua.

Luu y: sinh vién Iwu y khi cit diy tranh 1am roi vii ra ngoai khu vue thi nghi¢m, sau
khi bam day phai don dep sach s€ khu vuce thi nghiém.
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CuuDuongThanCong.com https://fb.com/tailieudientucntt


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

Phong TN Truyén sé liéu Thi nghi¢m Truyén S6 Li¢u

2. CAu hinh Access Point cobin
Bude 1: Két ndi vat ly

o Dung cép thang két ndi cong LAN ciia may tinh v6i mot trong cac cong LAN ciia access
point.

Power Outlet

1
(A

Qr Ethernet Cable

o Dung céap thang két néi cong WAN cua access point véi ADSLModem

Telephone Line

. Internet o E—

Power Outlet

rl
\ ¢

@! b

oS00 2 ADSL MODEM

i §§§‘Telephone Line
A S e=oe
Telephone . ¥ -

L Telephone Line J ] t r Ethernet Cable } t

o Kiém tra trang thai cdc dén LED trén Access Point trudc va sau khi két ndicap:

12
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Budrc 2: Thiét lap PC

o Mo cira s6 Network and Sharing Center: ¢6 2 cach: vao Control Panel va double click vao

Thi nghi¢m Truyén S6 Li¢u

biéu tugng ciia Network and Sharing Center hoic trén hop thoai Run g 1énhncpa.cpl

. Twpe the name of a program, folder, document, or
5 Internet resource, and Windows will open it Far vou,

Qpen: | ncpa.cpl

]

[ o i [ Cancel

) Coowe ]

o Chon Change adapter setting, sau d6 double click vao biéu twong mang LAN (Local Area

Connection) ciia maytinh

%+ » Control Panel » Network andInternet » Network and Sharing Center

Control Panel Home

I Change adapter settings I

Change advanced sharing

—

A

o~

v Search Control Panel L

View your basic network information and set up connections

@

See full map

settings

@vv’ﬁﬂ » Control Panel » Network and Internet » Network Connections »

LW

4

Local Area Connection
Network
Realtek PCle GBE Family Controller

o Cura s6 Ethernet Status s& xuéthién:

@ e
General
Connection —
IPv4 Connectivity: Internet
IPv6 Connectivity: No Internet access
Media State: Enabled
Duration: 02:41:39
Speed: 1.0 Gbps
Details...
Activity
Sent — LE‘ ——  Received
\i >
Bytes 11,534,733 | 96,337,823
GDisable Diagnose
Close

CuuDuongThanCong.com

©)

Networking  Sharing
Connectusing:

@n Realtek PCle GBE Family Controller

Configure...
This connection uses the following items:

Orsanize v Disable this network device Diagnose this connection

2} ;B File and Printer Sharing for Microsoft Networks
M QoS Packet Scheduler
"% Connectify LightWeight Filter

internet Protocol Version 4 (TCP/IPv4)
« Microsoft Network Adapter Multiplexor Protocol
¥ . Microsoft LLDP Protocol Driver v
< >

¥ ¥ Clientfor Microsoft Networks ~

Install Uninstall

Description

T Control Ps Protocol. The defaultwide
area network protocol that provides communication across
diverse interconnected networks.

OK Cancel

13

Rename this connection

Internet Protocol Version 4 (TCP/IPv4) Properties

General Alternate Configuration

administrator for the appropriate IP settings.

l (@ Obtain an IP address automatically I
O Use the following IP address:

@Ob&ain DNS server address automatically

(O Use the following DNS server addresses

Validate settings upon exit

You can get IP settings assigned automatically if your network
supports this capability. Otherwise, you need to ask your network

oot [

Advanced...

https://fb.com/tailieudientucntt
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o Taicirasonay,chonProperties>InternetProtocolVersion4(TCP/IPv4)>Properties

dé mo cira s6 Internet Protocol Version 4 (TCP/IPv4) Properties
o Céu hinh PC nhan dia chi IP ty dong bang cach chon Obtain an IP addressautomatically
o Click chon OK > OK > Close dé dong cac hopthoai.

Luu y: Sinh vién can OK va Close cdc hop thoai dé cac thay doi dwoc lwu lai.

Bwéc 3: CAu hinh Access Point (AP)

o Bat ngudn Access Point, nhin giir nat RESET dé khoi phuc lai cai dit gbc ctiaAP.
o Mo trinh duyét web (Internet Explorer) va nhap dia chi IP mac dinh cho AP:192.168.0.1
o Tai cta s6 dang nhap, nhap username va password macdinh:

= Username:admin

= Password:admin

o~

Login

m

Default: admin

Password: || |

oK Cancel

& Internet | Protected Mode: On v R10%

Luu y: dia chi IP, username, password mdc dinh ciia AP sé thay doi tiy theo hdng san xudt va
tirng logi AP. Pé biét cdc thong tin nay, can tra ciru User Manual/User Guide ciia timg AP cu
the.

14
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o Trong ctra sd tiép theo, click chon Advance dé bit dau cu hinhAP:

Internet Connection Setup
Internet Connection Type & PPPoE & DHCP

PPPoE Username

PPPOE Password

For other connection types, dick "Advanced”

Wireless Security Setup
Security Key sssssses

Default: 12345678

QK Cancel

o Trong Tab Advance > Internet Connection Setup: Tuy chinh cho WAN cuaAP:
= Internet Connection Type: Static IP
= |P Address: 192.168.1.x (X — tiychon)
= Subnet Mask:255.255.255.0
= (Gateway:192.168.1.1
= DNS Server:192.168.1.1

_ S
_ Home T Advanced T Wireless T QoS T Applications g Security Tools

Status Internet Connection Setup Help

e L L Internet Connection Type Static IP B Static 1P Static IPis a
connection type that allows

MAC Clone

IP Address 192.168.1.11 you to specify the Static IP
WAN Speed information provided by
Subnet Mask 255.256.255.0 your ISP or that corresponds
LAN Settings with your existing
Gateway 19216811 networking equipment. If
DNS Settings you have a fixed (or static
DNS Server 192.168.1.1 IP) address, your ISP will
DiEEcnver E—— have provided you with the
required information. Select
DHCP Client List Alternate DNS Server (Optional)

Static IP option and type the
IP Address, Subnet Mask
MTU 1500 and Gateway IP Address into
(The default value is 1500. Do not modify it unless the correct boxes.

required by your ISP.)
Contact your ISP for help if

you are not sure about
which Internet connection
OK Cancel type to use.

o Click chon OK dé luu lai cac thiétlap.
o Trong Tab Advance > LAN Setting: C4u hinh LAN ctaAP:
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= |P Address:192.168.x.1
= Subnet Mask:255.255.255.0
o Click chon OK dé luu lai cac thiétlap.

_ Home I Advanced I Wireless I QoS I Applications I Security l Tools

Status LAN Settings Help

Internet Connection Setup This page is used to set the basic network parameters for LAN_ Here you can set the LAN IP
LAN MAC Address  C8:3A:35:06:22:78 Address and Subnet Mask.

S This IP Address is to be

WAN Speed IP Address 192.168.2.1 used to access the router's

homepage through a web

Subnet Mask 255 255 2550 browser. Be sure to make a

note of any changes you

DNS Settings apply to this page. Default
(n]%s Cancel settings are 192.168.0.1
DHCP Server and 255.255.255.0.

DHCP Client List

o Trong Tab Advance > DHCP Server: C4u hinh DHCP choAP:
= DHCP Server:Enable
= |P Pool Start Address:100
= |P Pool Stop Address:150

o Click chon OK dé luu lai cac thiétlap.

_ Home I Advanced I Wireless I Qos I Applications I ‘S::culily I Tools

Status DHCP Server Help
Internet Connection Setup DHCP Server Enable DHCP server (Dynamic Host
Configuration Protocol)
MAC Clone .
IP Pool Start Address  192.168.2. | 100 assigns an IP address to
WAN Speed each device on the
ee
i IP Pool End Address  192.168.2.| 150 LAN /private network. When
LAN Settings you enable the DHCP Server,
Lease Time One day IZ| the DHCP Server will
DNS Settings automatically allocate an

unused IP address from the
DHCP Server (=]’ Cancel IP address pool to the
requesting device as long as

DHCP Client List the device is set to "Obtain

an IP Address

Automatically™.

o Sau khi cdu hinh xong, vao Tab Tools > Reboot > Reboot the Router dé khoi dong laiAP
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Buéc 4: Kiém tra AP va két ndi Internet:

o Vao trinh duyét Web, nhap dia chi LAN cta AP vira cdu hinh trong budc3.
o Vao Tab Advanced > Status. Kiém tra cic cdu hinh WAN va LAN. Ghi nhan kétqua:

= WAN:
= LAN:
= Kiém tra két ndi Internet trén PC. PC c6 vao Internet dwoc kKhong ?............covvveeene...

Buéc 5: Cau hinh Wireless cho AP (tiy chon)

o Trong Tab Wireless > Wireless Basic Setting: enable wireless, cau hinh tén wifi va cac
thong s6 ciia AP. (Sinh vién tim hiéu thém trén Internet cho phan thiét 1ap khong daynay)
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_ Home I Advanced ] Wireless I QoS5 ] Applications I ;;(uliw ] Tools l

Wireless Basic Settings Wireless Basic Settings Help

Wireless Security Enable Wireless In this section you can
configure the wireless
Access Control Primary SSID | Tenda_062278 settings of the router such

) ) as the 551D (name of the
Wireless Connection Status

Secondary SSID network) and Broadcast
Wireless Extender Channel.
Network Mode 11bigin mixed mode E
S51D:This is the public
SSID Broadcast @ Enable @ Disable name of your wireless
network. It is presetto
AP Isolation () Enable @ Disable “Tenda XXXXXX" (where
"KXKXXK" represents the
Channel AutoSelect E last six characters in device
MAC address.) by default.
Channel Bandwidth @ 20 20/40 Please change it for berter
security. Note that this field
Extension Channel Auto Select E should not be left blank.
WMM Capable @ Enable @ Disable SSID Broadcast:This
option allows you to have
APSD Capable @ Enable @ Disable your network names (S5IDs)

publicly broadcast or if you
choose to disable it, the 551D

Ok Cancel will be hidden.

o Trong Tab Wireless > Wireless Security: Chon wifi muén cdu hinh va thiét 1ap bao mat cho
wifinay:

[ e ey g g ) g g

Wireless Basic Settings Wireless Security Setup Help

Wireless Security Select SSID Tenda_062278 B Here you can set the

wireless password for your

Access Control E|

Security Mode WPA - PSK(Recommended) wireless network. You are

N : recommended to select WPA
Wireless Connection Status

WPA Algorithms @ AES(Recommended) & TKIP ¢ TKIPAES -PSK as Security Mode and
Wireless Extender AES as WPA Algorithms
Security Key ssssssce Type.

Default: 12345678
WEP Key:Must be either 5

or 13 ASCIl characters or 10
or 26 Hex characters.

To configure a wireless security key, disable the WPS below!

WPA /WPA2-Personal:You

WPS Settings @ Disable © Enable
can enable personal (PSK) or
mixed mode, but you must
make sure that the wireless
client also supports the
oK Cancel .

selected Security mode.

Security Key:Must be
between 8~63 case-
sensitive ASCII characters.

o Click chon OK dé luu lai cac thiét 1ap. Reboot laiAP

o Sinh vién kiém tra két ndi wifi vi AP vira thiét 1ap. Dung céc thiét bi khong day két ndi vao
wifi ciia AP, kiém tra két ni Internet cta cac thiét bi ndy. Cac thiét bi di dong c6 truy cap
Internet AUOC KNONG 2....ovieiiee et nre e
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Bai 2: CAU HINH MANG CO BAN

e Muc tiéu thinghiém:
o Tim hiéu ciu hinh co ban trén routerCisco.
o Xay dung mang peer to peer, switch based, routerbased.
e Noi dung thinghiém:
o Tim hiéu vé dia chilPv4.
Xay dung mang peer to peer (PC —PC).
o Xay dung mang Switchbased.
o Cau hinh co ban routerCisco.
o Xay dung mang Routerbased.
e Thiét bi thinghiém:
o 2 may tinh c6 cardmang.
o 1router2801.
o 1 switch2950.

(@]
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Phan 1: Co s6 ly thuyét

1. Dia chilPv4

Dé 2 hé thong c6 thé giao tiép duoc véi nhau qua mdi trudong mang, chung phai duge dinh
danh duy nhat dé co the xac dinh dugc vi tri cua mdi hé théng trong mang. Trong cudc song
hang ngay, tén hodc s (sb dién thoai, sd xe, s6 ching minh nhan dén...) dugc dung dé xac
dinh duy nhat mot nguoi hodc vat. Tuong tu, trong méi truong TCP/IP, moi hé thong phai
duoc gan it nhat mot 80 dinh danh goi la dia chi IP, thong qua cac dia chi nay ma moi may co
thé dinh vi va giao tiép voi cac may khac.

Dia chi IPv4 bao gdm 32 bit va duoc luu trong moéi may dudi dang mot chudi 32 gia trj nhi
phan 0 va 1. Tuy nhién, dé con nguoi dé sir dung va thao tac, dja chi IP duoc chia thanh timg
nhom 8 bit va thuong dugc viét dudi dang 4 s6 thap phan duoc ngin cach véi nhau béng dau
“” mdi sd thap phan 1a biéu dién cta 8 bit nhi phan theo thir tu tir trai sang phai. Mdi nhém
8 b1t nhi phan nhu vay dugc goi la mdtoctet.

Vi du:
Dia chi IP dugc luu trong may dudi dang 32 bit nhi phan lién tuc:
10000011011011000111101011001100

32 bit
10000 | 01101 | 01111 | 11001
011 100 010 100
8 bit 8 bit 8 bit 8 bit
131 o108 122 204

Dja chi IP bao gém 2 phan: phan thtr nhat luén nim ¢ dau gitp xac dinh mang ma hé théng
két ndi dén duoc goi 1a phan network; phan thtr hai giup xac dinh mot hé thong cu thé trén
phﬁn mang do, dugc goi 1a phén host. Pia chi [Pv4 dugc chia lam 5 16p: l6p A, B, C, D va E,
trong d6 chi ¢ dia chi 16p A, B va C dugc cung dé gan cho cac thiét bi dau cudi.

Dia chi 16p A bao gom 8 bit dau thudc vé phan network va 24 bit cudi thudc vé phan host.
Dia chi 16p B bao gdm 16 bit network va 16 bit host, dia chi 16p C gdm 24 bit network va 8
bit host.

bia chi 16p A, B hay C dugc phan bi¢t dua vao octet déu tién cua dia chi IPv4 d6 véi octet
dau tién bat dau bang bit ‘0’ 1a dia chi 16p A, ndi cach khac dia chi 16p A s& c6 octet dau tién
bat dau tir 0 dén 127 (thap phan); tuy nhién, & 16p A, dia chi ¢ octet dau dién 1a 0 va 127
khong duogc s dung nén khong gian dia chi ding duoc cho 16p A c6 octet dau tién bat dau tir
1 d&én 126 (thap phan). Pia chi 16p B co octet dau tién bit dau bang 2 bit ‘10, nhu vay mot
dia chi IP 16p B s& c6 octet du tién bat dau tir 128 dén 191 (thap phén). Dia chi 16p C cb
octet dau tién bat dau bang 3 bit ‘110”, nhu vy mot dia chi 16p C s& co octet dau tién bat dau
tir 192 dén223.
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Lép A Network Host

Octet 1 2 4

Lép B Network Host
Octet 1 2 3 4

Lop C Network Host
Octet 1 2 3 4

Pé giup phan tach nhanh chong phan network va phan host cia mét dia chi IP, ngudi ta dua
ra subnetmask. Subnetmask ciing bao gdm 32 bit va ciing dugc biéu dién dudi dang 4 s thap
phan nhu dia chi IP v&i dinh nghia bit <1° ctia subnetmask s& cho biét bit tuong tng cua dia
chi IP thugc vé phan network con bit ‘0’ cua subnetmask s& cho biét bit twong tng cua dia
chi IP thudc vé phén host. Va duge biéu dién duéi dang nhusau:

<Dia chi IP>

<Subnetmask>
Vi du: Mot dia chi IP 16p A s€ co6 8 bit dau thudc vé phﬁn network va 24 bit cudi thudc vé
phan host, nhu vay subnetmask cila dia chi nay s& c6 8 bit dau 1a bit ‘17 va 24 bit cudi 1a bit
“0’: 11111111.00000000.00000000.00000000 hay biéu dién dudi dang sé thap phan sé& la:
255.0.0.0.

Mot cach biéu dién khac clia subnetmask 1a Prefix length, trong d6, ngudi ta chi tinh sd bit
network cta dia chi IP (gia st 1a x bit) va biéu dién dudi dang <Pia chi IP>/x. Liy vi du vira
r0i, mot dia chi 16p A gia sir 1a 10.1.1.1 s& c6 8 bit thudc vé phan network, do dé s& cé prefix
length 14 /8. Biéu dién ciia dia chi nay sé& 1 10.1.1.1/8.

2. Cach gan dia chi IP cho 1 maytinh

Vao Start>Settings>Network Connections, trong ctra s6 méi, double click vao biéu tuong
Local Area Connections, chon Internet Protocol (TCP/IP) r6i bAm vao nat Properties. O
ctra s6 moi, click chon “Use the following IP address” rdi gd vao dia chi IP, Subnetmask va
Default gateway (default gateway c6 thé dugc hiéu 13 dia chi IP cia thiét bi két ndi phan
mang hién tai voi cdc mang khac, thong thuong 1a dia chi cua céng router ndi véi phén mang
hién tai, néu mang LAN khong két ndi voi ph?ln mang khac thi c6 thé dé tréng trudng nay).
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- Local Area Connection Status @@

General I Suppart ‘

% Network Connections E] @ Connection

File Edit View Favorites Tools Advanced Help ar Status: Connected
Dwration: 00:08:01
~ - »
€L D O seach [ Folders Speed: 1000 Mbps
Address ’e’, Metwork Connections vIBe
LAN or High- ~
Activity

“5 43 Local Area Connectio
»P‘” Connected, Fi
’|_J|v Realtek RTLS

e
Family PCI E /4

A0 8
Sent.— 3;81 ——  Received
=

Wizard Packets: 73 40
Network Setup Wizard
o = o
b l Properties | Disable ]
N T 1 New Connection Wizard v

3 objects »

-4 Local Area Connection Properties

Internet Protocol (TCP/IP) Properties

General ‘ Authentication | Advanced | General |
Fonne'ﬂ using: o can get P setlings assigned automatically if your network, supports
‘ B9 Realtek RTLE133 Famiy POl Fast Et ‘ [W] ::5 gpa;aolglrlgt. Dthzgtvt\iiag,syou need ta ask pour network. administratar for
This connection uses the folloyffig items: () Opfain an 1P address automaticaly
421065 Packet Sciyfuler ol se the following IP address:

1
|
= Network Moggr Driver [ e —
‘ P address: 192 168 . 1 . 100
|
i Subnet mask: 285 265 25 . O

Default gateway: 1920168 1 . 1|

Description Obtain DMS server address automatically

Transmission Control Protocol/Intemet Protocol. The default (@) Use the following DNS server addiesses

wide area network protocol that provides communication

across diverse interconnected networks. Prefered DS server: l:l

Altemate DNS server: l:l

Show icon in notification area when connected
Notify me when this connection has limited or no connectivity

3. Céu hinh thiét bi Cisco cobén

Pé c6 thé thuc hién ciu hinh thiét bi, dau tién ta phai thuc hién mé hinh két ndi. C6 2 cach
thiét 1ap két ndi dé cau hinh: in-band thdng qua telnet, ssh, web va out-of-band théng qua
cong console hay cong Aux. Trong cac bai thi nghiém, chung ta s& thuc hién két ndi véi thiét
bi thong qua cong console. Két ndi duoc thiét 1ap giita cong console cua thiét bi véi cong
COM cua may tinh thong qua mot day Rollover chuyén d6i DB9-RJ-45. M6 hinh két ndi
duoc thuc hién nhu sau:
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RJ-45
Connector

Console Port =

Rollover RJ-45 to DB-9 Computer
Cable Adapter

Sau khi thiét 1ap xong mé hinh két ndi vat 1y, ta can dung mot phan mém terminal emulator
dé tao giao dién thong qua d6 c6 thé nhap 1énh va xem két qua. Co nhiéu chuong trinh c6 kha
nang thue hién viéc nay nhu: Hyperterminal hay Secure CRT. O day, chung ta ding chuong
trinh Hyperterminal dé két ndi véi thiét bi. Dé chay Hyper Terminal, ta chon
Start>Programs>Accessories>Communications>Hyperterminal.

O cura 6 moi, ta nhap tén cta két ndi, & day 1a “Thi nghiem truyen so lieu” roi nhan OK:

Connection Description

h:‘ Mew Connection

Enter a name and choose an icon for the connection:

Mame:

| Thi nghiem tuven so lied |

loon:

A

Tiép theo, chuo*pg trinh s& yéu cau c}}()n lqoai két ndi, & 6 “Connect using:” ta chon COM1
hoac COM3 (d6i voi may dung chuyén d6i1 USB to COM):
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Connect To @@l

-:::-. =3 Thi nghiem truyen so lisu

Enter details for the phone number that pou want to dial:

LCountry/region:

Area code:

Phone number;

Connect using: v

Sau d6, chuong trinh s& yéu cau nhap vio cac thong sb cua két ndi, ta chon lan luot Bits per
second la 9600, Data bits la 8, Parity la None, Stop bits la 1, Flow control la None. Sau d6
chon OK, giao dién chinh cua chuong trinh s€ hi¢n ra dé nguoi dung c6 thé nhap l1énh.

COM1 Properties @E|
Fort Settings
Bits per second: | 9600 v
Databitz | 8 -
Parity: | Nore w
Stop bits: |1 v
Flow control. | None -
s
[ oK ] [ Cancel ] [ Apply ]

Thiét bi Cisco c6 thé duoc ciu hinh theo 2 cach: cdu hinh bang tap 1énh (CLI: Command
Line Interface) va cau hinh thong qua web (web based). Trong bai nay ta chi lam quen voi
cau hinh bang taplénh.

Trude tién, ta 1am quen voi cac mode hoat dong cia thiét bi Cisco:

_ Setup mode: néu thiét bi khong c¢6 cdu hinh sin thi khi khéi dong CLI s& vao setup mode.
Trude khi vao setup mode, ngudi dung s€ gap modt thong bao nhu sau: “Continue Wlth
configuration dialog? [yes/no]”. Ngoai ra, setup mode con ¢ thé dugc truy cap tir mot sb
mode khac ma ta khong tim hiéu ¢ day.

Trong setup mode nguoi ding duoc cung cip mot giao dién hoi dap truc tiép nham gitip cau
hinh nhanh mét sé chitc nang co ban cua thiét bi. Tuy nhién, trong mode nay ngudi ding chi
c6 thé cAu hinh cua thiét bi & mirc d6 hét strc co ban nén ¢ diy chung ta khong di sau vao tim
hiéu cdu hinh & mode nay. Sinh vién khi cdu hinh thiét bi cho bai thi nghiém nh¢ tra 10i
“no”cho théng bao “Continue with configuration dialog? [ves/no]”

_ User EXEC mode: cho phép ngudi ding xem céc thong tin hét sirc co ban trang thai cia
thiét bi, & mode nay khong cho phép thay doi cau hinh thiét bi. Sau khi qua Setup mode thi
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thiét bi s& vao ngay User EXEC mode. Dau nhic ciia User mode dugc dic trung bang dau
)

_ Privileged EXEC mode: cho phép nguoi ding c6 toan quyén truy cdp cac chirc ning cua
thiét bi, cho phép xem cAu hinh thiét bi va toan bo trang thai cia hé théng. Ngoai ra, @ mode
nay con cho phép truy cip vao Global configuration mode dé thay d6i cau hinh thiét bi. Dau
nhic cia Privileged mode duoc dic trung bang dau “#’.

_ Global Configuration mode: & mode nay khéng cho phép xem trang thai hay cAu hinh hé
thdng, chi cho phép thay d6i cau hinh hé thdng. Nhitng thay doi cdu hinh & mode nay s& anh
hudng dén toan bd thiét bi, vd: cAu hinh tén thiét bi, password... Dé thay ddi cau hinh cua
mot thanh phan nao dé cua thiét bi ta phai chuyén vao cac submode tuong Gmg bang cac 1énh
thich hop, vd: mubn thay ddi dia chi caa mot céng cua router, tur Global configuration mode
ta phai chuyén vao submode interface. Tir Privileged EXEC mode mudn chuyén sang Global
Configuration mode ta dung 1énh configure terminal. D4u nhic ctia Global configuration
mode dugc dic trung bang du (config)#’.

Chuyén dbi giita cac mode: tir User EXEC mode muén chuyén sang Privileged EXEC mode
ta dung 1énh enable, mubn chuyén lai vé User EXEC mode tir Privileged EXEC mode ta
ding lénh disable. Tir Privileged EXEC mode mudn chuyén vao Global configuration mode
ta ding 1énh configure terminal, mudn tré lai Privileged EXEC mode ta dung 1énh exit. Tix
mot submode bat ky, muén tré vé Global configuration mode ta dung 1é€nh exit, mudn thoat
nhanh vé Privileged EXEC mode ta dung t6 hop phim tit Ctrl-Z. Viéc chuyén doi giita cac
mode dugc tom tit theo bang sau:

User EXEC Mode —>| Router>enable |

disable — - Ctrl-Z (end)
Privileged EXEC Mode —l Router#configure term1nal|<—
1

Global Configuration Mode |Router (config) # | ¢ Exit

Configuration
Mode Prompt

Interface Router (config-if) #
Subinterface Router (config-subif) #
Controller Router (config-controller) #

Line Router (config-line) #

Router Router (config-router) #

4. Mt s6 cau hinh miu cobén

_ CAu hinh tén thiét bi: trong mot hé théng mang, mdi thiét bi nhat thiét phai dugc dat tén
dé dé quan ly, tén cua thiét bi c6 thé phan anh vi tri dia 1y noi dat thiét bi, vd: Saigon,
Hanoi... hay c6 thé phan anh vai tro cua thi€t bi trong hé thong mang,vd: BorderRouter,
AccessSwitch, DistributionSwitch... Tén thiét bi dugc thé hién & dau nhac dudi dang: <Tén
thiét bi><dau nhac chi mode hi¢n hanh>, vd: Saigon> hayHanoi(config)#

Tén thiét bi phai bat dau bang ky tu, két thuc bang mot ky tur hodc mot sd, dai khong qua 63
ky tu, dugc phép bao gom chit, s6 va dau gach noi.

Cu phap:
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Router(config)# hostname Saigon

Saigon(config)#
Luu y: Ignh nay ding 6 Global configuration mode, sau khi g6 lénh thi diu nhic sé lgp
tiee thay doi phan tén thiét bi thanh ténmdi.

Céu hinh cong LAN cho router cia Cisco: O day chung ta s& lam quen véi viéc cau hinh
d1a chi IP cho mot cong LAN cua Router Cisco. Tir Global configure mode ta chon cong
muén ciu hinh, cong LAN trén thiét bi Cisco dugc dinh danh 1a cac interface loai ethernet:

Router(config)# interface <interface name><slot/port>
Router(config-if)#
Sal} khi chon céng lém viéc, ta s€ vao sulgmode cAu hinh interface QHQC dac trung béng dau
nhac (config-if)# ta cau hinh dia chi cho cong nay va kich hoat cho cong nay hoat dong:
Router(config-if)# ip address <IP address><subnetmask>
Router(config-if)# no shutdown
Vi du: Céu hinh dia chi 10.1.1.1/8 cho interface fast Ethernet 0/0, ta thuc hién nhu sau:
Router(config)# interface GigabitEthernet 0/0
Router(config-if)# ip address 10.1.1.1 255.0.0.0
Router(config-if)# no shutdown

Ciu hinh cong WAN cho router Cisco: cong WAN c6 nhiéu loai, tiy vao cong nghé khéac
nhau ma c6 tén khac nhau, vd: interface serial, interface BRI, interface ATM... ¢ ddy chung
ta chi thuc hién cu hinh cho cong Serial. Viéc cu hinh cling tuong tu nhu LAN interface,
tuy nhién, & interface serial, can c6 mot phia cip clock dong bo cho duong truyén, duoc dinh
nghia la thiét bi DCE, phia kia s& df)ng bd theo clock nay goi la thiét bi DTE. Do 40, trén
thiét bi DCE can phai ¢6 thém 1¢énh dé chi dinh clock cho duong truyén bang 1énh clockrate
<clock rate>. Dé biét thiét bi nao 1a DCE, ta ¢ thé xem trén ddy cap ndi véi cong serial d6
hoic xem bang 1énh show controllers

Router(config)# interface <interface name><slot/subslot/port>
Router(config-if)# ip address <IP address><subnetmask>
Router(config-if)# clock rate<clockrate> # chi dung trénDCE
Router(config-if)# noshutdown

Vi du: Cau hinh dja chi 172.16.2.5/16 trén interface serial 0/0/0 (DCE):
Router(config)# interface serial 0/0/0
Router(config-if)# ip address 172.16.2.5 255.255.0.0
Router(config-if)# clock rate 64000
Router(config-if)# no shutdown

Xem lai ciu hinh thiét bi: khi dang & Global Configuration Mode, ta tré vé Privileged
EXEC Mode bang t6 hop phim CTRL + Z va dung 1énh show running-config dé xem lai
cau hinh thietbi.
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Phan 2: Cau héi chuan bi

Qéu 1: O mbi card mang ta déu c6 mot dia chi vat 1y (MAC address) duy nhat, tai sao ta lai
can thém dia chi & IP & 16p 3?

Cau 2: Hay cho biét chirc ning cta dia chi 0.0.0.0/8 va dia chi 127.0.0.0/8?
Cau 3: Hay cho biét chtrc ning cua dia chi IPv4 16p D va E?

Cau 4: Hay phan biét dia chi IPv4 Private va Public?

Cau 5: Hay trinh bay vé line-code cuia dudng truyén Ethernet?

Cau 6: Hay cho biét phai dung loai cap nao dé két ndi cac thiét bi sau (cong LAN): Router-
Router, PC-PC, Switch-Switch, Router-Switch, PC-Switch, PC-Router?
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Phan 3: Thi nghiém

SV thiee hién thi nghiém va tra loi cdc cdu hoi trong phan thi nghiém, sau khi hoan thanh
xong phan thi nghiém, sinh vién nop lgi cau tra loi cho gido vién hwong dan thi nghiém.

Nhom: ...........

1. X4y dung mangPeer-to-peer

M@ hinh thi nghigm: Sinh vién dung loai day thich hop vira bAm & budc trude két ndi 2 may
tinh.

Dé két ndi PC va PC ta can dung loai cap nao?......CaDP CEO.........covevvveeeereereeeeeeese e

Gaén dia chi cho may A va méy B theo bang sau:

May A May B
Dia chi IP 192.168.1.10 192.168.1.11
Subnetmask 255.255.255.0 255.255.255.0

Hay cho biét phan network va host clia may A va may B?
May A May B

Phan host 10 11

Tai sao phan network ctia may A va may B gidng nhau?
Dé may 1 ¢6 thé nhin thdy may 2 thi dia chi phan network can phai gidng nhau dé chiing chung
mot mang local

Tai sao phan host cia may A va may B khac nhau?
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Trong mot mang thi phan host-id can phai khac nhau vi cing mot mang, néu ca phan host- id gidng
nhau thi ddng nghia véi viéc 1 dia chi IP dugc gan trén 2 PC khac nhau trong cting 1 mang local,
do d6 néu gan trang nhau thi 2 PC s& bao overlap IP address va khong két ndi v6i nhau

Tir PC A thyc hién 1énh ping 192.168.1.11 & command prompt cia Windows, két quaping?
e g To T V] 1ol 0] o SR
Tir PC B thuc hién 1énh ping 192.168.1.10 & command prompt cia Windows, két quaping?

Ping thanh cong

2. Xay dung mang Switchbased
M@ hinh két néi: sinh vién ding loai day thich hop da bam & budc trude dé két ndi

Pé két ndi PC va Switch ta can dung loai cap nao?.......Dung céap thang

So v&i mo hinh Peer-to-Peer thi mo hinh Switch based c6 wu diém va khuyét diém gi?

U'u diém: Chu dong qua trinh két ndi hodc khong, c6 thé két ndi nhiéu thiét bj trén cing mot phan doan
mang v6i nhau. Switch con ¢6 kha nang luu lai dia chi MAC trong bang CAM cua tét ca thiét bi ma nd két
nbi t6i (s thlet bi 1a gié1 han). Vi thong tin nay, Switch co thé biét duoc dich x4c cong nao can gui téi,
gitip ting toi da thoi gian phan cimg ctia mang. Truyen song cong

Nhuoe diém:Can co thiét bi Switch dé thuc hién chuyén mach nhanh chon
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Van dung dia chi IP & budc trudce, sinh vién thyc hién 1énh ping tir PC A dén PC B va nguoc
lai:

Tir PC A thyc hién 1énh ping 192.168.1.11 ¢ command prompt ctia Windows, két qua ping?
Ping thanh cong.........cccccuenee
Tir PC B thuc hién 1énh ping 192.168.1.10 & command prompt cua Windows, két qua ping?
Ping thanh cong.................

3. Céu hinh co ban trén Router Cisco, xdy dung mang routerbased

M@ hinh két néi: Sinh vién dung loai day thich hop di bAm & budc trude dé thuc hién hét
noi theo mo hinhsau:

Hay cho biét loai day cua ting két nbi?

Router - PC: Str dung cap chéo
Switch — PC: Str dung cép thang
Router- Switch: Str dung cap thang

, Fast Ethernet 0/0
aigon P 192.168.1.1/24
Fast T*“Iﬁ.z168.2.1/24

Ethernet 0/1

E A

VP
192.168.2.2/24

Sinh vién thue hién ciu hinh tén router va dia chi IP cho router va cdc PC nhw hinh vé,
PC A va B lay default gateway la dia chi ciia cong trén router két noi voi no.
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Hay cho biét cac 1énh thyuc hién ciu hinh nay:
Router>enable

Router#configure terminal

Router(config)#hostname Saigon
Saigon(config)#interface gi0/0

Saigon(config-if)#ip address 192.168.1.1 255.255.255.0
Saigon(config-if)#no shutdown
Saigon(config-if)#interface gio/1

Saigon(config-if)#ip address 192.168.2.1 255.255.255.0
Saigon(config-if)#no shutdown

Thi nghiém Truyén So Liéu

Hay cho biét phan network va host ctia mdy A may B va cua cc cong router?

, ) Giga Giga
May A MayB | Ethernet 0/0 | Ethernet 0/1
Phin network [192.168.1.0  [192.168.20 [192.168.1.0 [192.168.2.0

Phan host

2

2

1

1

Sinh vién thuc hién 1énh ping tir PC A dén PC B va nguoc lai:

Tir PC A thyc hién 1énh ping 192.168.2.2 & command prompt caa Windows, két qua ping?

Ping thanh cong

Tir PC B thuc hién 1énh ping 192.168.1.2 & command prompt ciia Windows, két qua ping?

Ping thanh cdng

So v&i mo hinh Switch based thi mé hinh Router based c¢6 uu diém va khuyét diém gi?

Uu diém: V& mat vat ly, Router c6 thé két ndi duoc véi cac mang khac nhau, va cé thé dung

Router dé két ndi v6i Router clia phia ISP dé di internet

Nhuot diém: Tc dd xCrly gdi tin clia Router chAm hon Switch do Router con phai tinh toan di nh
tuyén va tim dudng di tOi uu cho gaoi tin dé di ttrmang nay sang mang khac, dac biét la khi toc dd

gilha cdc mang khac nhau, hodc xay ra nghén mang.
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Bai 3: PHAN TICH CAC PROTOCOL THONG DUNG
CUA TCP/IP

e Muc tiéu thinghiém:
o Giup sinh vién l1am quen véi céc giao thure thong dung cuaTCP/IP:

= ARP.
= |CMP.
= TELNET.

= Phén tich qua trinh thiét 1ap va két thuc mot két ndiTCP.
o Thuc hanh phan tich protocol bang chuong trinhWireshark.
e Noi dung thinghiém:
o Phan tich céc giao thite ARP, DHCP, ICMP, TELNET.
o Tim hiéu vé qua trinh thiét 1ap va gia téa mot két ndiTCP.
e Thiét bi thinghiém:

o 2 may tinh ¢6 card mang c6 cai hé diéu hanh WINXP, chuong trinh TFTPD32,
chuong trinhWireshark.

o 1 doan day cap mang (capchéo).
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Phin 1: Co sé 1y thuyét

1. ARP (Address ResolutionProtocol)

Dé cac may c6 thé trao d6i dit liéu duoc véi nhau thi phia giri phai biét duoc thong tin vé dia
chi IP va dia chi MAC cua may nhén. Trong khi dia chi IP ¢6 thé c6 duoc thong qua mot s6
phuong phap nhu DNS hay hé thong tén thiét bi (devices name) thi dia chi MAC gan nhu la
chua duogc biét truée. TCP/IPdinh nghia mot giao thic dé thuc hién viée tim dija chi MAC
v6i dia chi IP da biét, d6 1a ARP. Noi cach khiac ARP cho phép anh xa mot dia chi IP véi mot
dia chi MAC tuong tng, thong tin nay sau do dugc luu vao trong mot co s¢ dir liéu la bang
ARP (luu trong RAM) aé dung sau nay. Ta co thé xem bang ARP ¢ hé diéu hanh Windows
bang 1énh arp —a & ddu nhicDOS:

o ICAWINDOWS\system3 2\cmd. exe

Microsoft Windows HP [Version 5.1.26801
Gy Copyright 1985-2801 Microsoft Corp.

C:sJDocuments and Settings“Adminisztratoriarp —a

Interface: 192.168.1.181 ——— Bx10083
Internet Address Physical Address T ype
192 .168.1.1 B8-8f 66—28-1c—1h dynamic

C:sJDocuments and Settings“Adminisztrator>

Hoat dong ctia ARP c¢6 thé dugc tom tat nhu sau: khi mot may A muén giri dir liéu dén may
B (d3 biét dja chi IP), n6 s& tra dia chi IP nay trong bang ARP dé tim dia chi MAC. Néu
trong bang ARP chua c6 dia chi nay thi may guri s€ thuc hién giri mot goi ARP request véi
dia chi IP ngudn va dich tuong tmg 13 ciia may A va B, dia chi MAC ngudn 13 ctia may A,
dia chi MAC dich 1a dia chi quang ba (ff-ff-ff-ff-ff-ff). Do dia chi MAC dich 1a dia chi quang
bé nén tat ca thiét bi mang trén phan mang do s¢ nhan goi ARP request nay, cac may mo goi
va kiém tra dia chi IP dich, may B kiém tra thay dia chi IP dich chinh la dia chi IP cua no, goi
ARP request yéu cau dia chi MAC ctia may B, do d6 may B s& tra 101 yéu cau ndy bang mot
g6i ARP reply; tit ca cac may khac co dia chi IP khong gidng véi dia chi IP dich trong goi
ARP request s&€ huy goi. Trudc khi guri goi ARP reply, may nhén s¢€ trich dia chi IP va MAC
nguon trong goéi ARP request va luu vao bang ARP. Go6i ARP reply c6 dia chi IP va MAC
ngudn va dich twong Gmg ctia may B va A, trong phan dir liéu ctia goi ARP reply bao gom dia
chi IP va MAC ctia cd may A vaB.
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Send Data to

a device
Is the
MAC address™. | N°
in my ARP l
cache?
Send an ARP
request
Yes ¢
Get an ARP
reply
|
Y
Send Data

Trén déy chi trinh bay qua trinh ARP gitra hai may trong cung mot phan mang, sinh vién ty
tim hiéu qua trinh ARP gilta cac may nam ¢ cac mang khac nhau, proxy ARP, gratuitous
ARP va trinh bay trong phan chuanbi.

2. ICMP (Internet Control MessageProtocol)

Trong md hinh TCP/IP thi IP cung cap phuong phap truyen khong dang tin cdy, khong két
nodi (connectionless), né dugc thiét ké dé tan dung toi da tai nguyén mang. Tuy nhién, IP
khong c6 co ché bao 15i hay stra 16i, nhu ‘véy, chuyén gi s& xay ra néu nhu c6 sy cb, chang
han router loai bo goi khi né khong tim thdy duong dén dich? ICMP dugc thiét ké dé hoan tat
2 nhiém vu: bao 15i vaquery.

bé phuc vu nhiém vu nay, ICMP c6 2 loai goi: gbi bao 161 va g01 query, mdi loai c6 nhiéu
thong di€ép mang y nghia khic nhau:

Loai géi | Ma thong diép | Thong diép
Bio 16i 3 Destination unreachable
4 Source quence
11 Time exceeded
12 Parameter problem
5 Redirection
Query 8 hay 0 Echo request or reply
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13 hay 14 Timestamp request or reply
17 hay 18 Address mask request or reply
10 hay 9 Router solicitation or advertisement

Trong pham vi bai thi nghiém nay ta chi xét dén cac thong diép echo request va reply cua
ICMP ma thdi. Thong diép echo request va reply duogc thiét két cho muyc dich phat hién va
chuén doan 18i. Hoat dong cta cip thong diép nay hét sirc don gian: ngudi ding hodc nguoi
quan tri giri mot thong diép echo request tir mot hé thong, hé théng nhan duogc thong diép
echo request sé gui phuc dap bang mot thong diép echo reply cho hé thng gui. Cap thong
diép nay co thé cho biét hai hé thong co thé lién lac dwgc v6i nhau & 16p 3 hay khong, dong
thoi cling cho biét cac thiét bi trung gian (router, switch) dd nhan, xtr 1y va chuyén duoc
thong diép IP. Néu vi mot 1y do nao d6 ma may dich khong nhan duoc théng diép echo
request thi tai thiét bi cudi cung nhan dugc thong di€p echo request sé phuc dap b::ing mot
thong diép 16i cho biét 15i lagi.

ICMP echo
request

ICMP echo
reply

3. Qua trinh thiét 1ap va giii toa mot két n6iTCP

TCP 1a mét giao thirc ¢ 16p 4, c6 chirc ning dam bao sy chuyén van dang tin cay cua dir liéu
qua méi truong mang, ngoai ra, TCP con duoc thiét ké véi ca chirc ning kiém soat ludng va
kiém soat 156i. Chi tiét vé TCP da duoc dé cép nhiéu trong cac gido trinh truyén sb liéu va hé
thng vién thong, & day chi tom tit qua trinh thiét 1ap va giai toa mot két néi TCP.

_ Qud trinh thiét lgp mgt két noi TCP: con duoc goi 12 qué trinh bt tay ba chiéu (three-
way-handshake), dugc tién hanh trude khi dir licu c6 thé duge huyén gitra cac thiét bi nham
dong bo cac thong so cua két noi. Qua trinh nay bao gom ba budc nhu sau:

e Budc 1: client khoi tao két ndi véi server bang cach giri mot goi TCP voi co SYN duoge
bat, thong bao cho server biét so thir tu x cia gbi nham dong bo veé thong so véiserver.

e Budc 2: server nhan dugc goi nay luu lai s6 tht tu x, va tra 1oi béng mot gobi cb thu ty
x+1, trong do chtra s6 tht ty y ciia né vdi cd SYN va ACK dugce bat. Viéc tra 101 bang
goi ¢ so thir tu 1a x+1 nham muc dich thong bao cho client biét dwgc may nhan da nhan
dugc tat ca dir liéu cho dén so6 thir tur 1a x va mong cho goi c6 so thir tyr lax+1.

¢ Buwdc 3: sau khi nhan dugc goi nay, client phic dap bang mot goi TCP ¢6 ¢ ACK duoc
bat va co s6 thir tu 14 y+1. Sau budc nay thi dir liéu c6 thé dugc chuyén giira client va
server
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@ Send SYN

(seq=100 ctl =SY¥YN)

SYN received

Established
(seq=101 ack=301
ctl=ack)

/

S
-

Thi nghi¢m Truyén S6 Li¢u

3
5¥M received
Send SYN, ACK @

(seq=300 ack=101
ctl=syn,ack)

_ Qud trinh gidi téa mét két néi TCP: Qua trinh giai téa mot két ndi TCP bao gdm bdn bude
(four-way handshake) dugc tom tat nhu sau:

e Bude 1: client khi mudn két thic két ndi s& gt mot goéi TCP vai co FIN dugce bat nham
thong bao cho server vi¢c giai tda kétnoi.

e Buwéc 2: server tra 101 client béng mot g6i TCP ¢6 co ACK dugc bat nham xac nhén da
nhén dugc goi trude do cuaclient.

e Budéc 3: server gui tiép mot goi co ¢ FIN duge bat nham thong bao cho client biét viée

giai toa ketnoi.

o Budc 4: client tra 161 server bang mot goi c6 cd ACK dugc bat dé xac nhan da nhan dugc
g61 FIN cua server, sau goi nay, ca client va server déu giai toa kétnoi.

Segment 1: FIN

(seq:2500,ack:7000)
Segment 2: ACK

(seq:7001,ack:2501)
Segment 3: FIN

(seq:7002,ack:2501)
Segment 4: ACK

CuuDuongThanCong.com

(seq:2501,ack:7003)
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4. Dung chwong trinh Wireshark dé phan tich giao thircmang
Wireshake 12 mot chwong trinh gitip phan tich giao thitc mang, dugc cung cip mién phi tai

dia chihttp://www.wireshark.org/
Sau khi cai dat, chay chuong trinh Wireshark, giao dién chuong trinh nhu sau:

"4 The Wireshark Network. Analyzer B@@
File Edit Yiew Go Capture Analyze Statistics Help
B weee o@xea Beas>o 72 |B

¥ Expression... Clear Apply

Eilter: I

No Packets

Ready to load or capture

Pé bat dau bat goi dé phan tich, tir menu Capture, chon Interfaces

T4l The Wireshark Metwork Analyzer

File Edit View Go § Analyze  Statistics  Help

1 .
. 4 & B @« » » F &
aptions... Chri

¥ Expression... Clear Appl

Cira s6 moi hién ra cho phép chon cong dé bat dau bat goi, ta chon card mang dang chay cua

méy roi bAm nit start dé bat dau bat géi:

7 Wireshark: Capture Interfaces

P Packets Packetsfs

Description ke
i Adapter for generic dialup and YPN capture r ]
d. Realtek RTLS139 Family Fast Ethernet Adapter {Microsoft's Packet Scheduler) 192.168.1.101
Ve

Sau khi da bat goi xong, ta dimg qua trinh bat goi bang cach tir menu Capture chon Stop,
giao dién chuong trinh sau khi bat goi nhu sau:
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& (Untitled) - Wireshark @@

File Edit View Go Capture Analyze Statistics Help

BHee M PExeaRBRevso>2T e EEaan @08 x

Eilter: I ¥ Expression... Clear Apply
No., -+ Time Source Destination Protocol Info
1 0.000000 PlanetTe_23:67:12 Broadcast ARP who has 192.168.1.17 Tell 192.168.1.101
2 0.000574 Cisco-Li1_98:1c:1b PlanetTe_23:67:12 ARP 192.168.1.1 is at 00:0f:66:98:1c:1lhb
3 0.000581 192.168.1.101 10.0.0.138 ICMP Echo (ping) reguest
4 0.001602  10.0.0.138 192.168.1.101 ICMP echo (ping) reply
5 1.000410 192.168.1.101 10.0.0.138 ICMP Echo (ping) reguest
61.001298  10.0.0.138 192.168.1.101 ICMP Echo (ping) reply
7 2.000509 192.168.1.101 10.0.0.138 ICMP Echo (ping) reguest
8 2.001415  10.0.0.138 192.168.1.101 ICMP Echo (ping) reply
93

- 000609 192.16R.1.101 10.0.0.1WR TCMP Fchn (aina) reniest 3]

[N

Frame 10 (74 bytes on wire, 74 hytes captured)
Ethernet II, src: Cisco-Li_98:1c:lb (00:0f:66:98:1c:1h), Dst: PlanetTe_23:67:12 (00:30:4f:23:67:12)
# Destination: PlanetTe_23:67:12 (00:30:4f:23:67:12)
# Source: Cisco-Li_98:1c:1lb (00:0f:66:98:1c:1b)
Type: IP (0x0800)
# Internet Protocol, Src: 10.0.0.138 (10.0.0.138), Dst: 192.168.1.101 (192.168.1.101)
Internet control Message Protocol

E

Type: 0 (Echo (ping) reply)
Code: 0

Checksum: Oxd4eS5c [correct]
Identifier: 0x0200

Sequence number: 1280 (0x0500)
pData (32 hytes)

>

0010 00 3¢ 04 2f 00 00 40 01 a9 fb 0a 00 00 Sa 0 38
0020 01 )0 00 d4e 5¢C 02 05 00 61 62
0030 [ 69 6a 6b 6c 6f 70 71 72
7 2 63 64 65 68 69

Internet Control Message Protocol {icmp), 40 bytes P: 10D: 10 M: 0 Drops: O

Giao dién chuong trinh gom c6 3 phan:

e Phan trén cing cho ngudi ding thay thong tin tom tit ctia cac goi da bét duge theo thir tu
thoigian.

¢ Khi ta chon vao mét gbi & phan trén, phan gilta giup nguoi dung phén tich toan bo thong

tin chi tiét ctia goi hién tai, bao gdm tit ca thong tin dong goi o cac 16p va thong tin vé
cac trudng trong header & moildp.

e Phan thtr ba cho biét gié tri cta cac truong ctia goi hién tai dudi dang sé hex va ma
ASCII.

5. Str dung chwong trinh TFTPD32 lam DHCPserver

Chuong trinh TETPD32 1a mdt phan mém cho phép dung TETP server, TFTP client, DHCP
server va Syslog server. TFTPD32 dwoc cung cdp mién phi tai dia chi
http://tftpd32.jounin.net/

Trong bai ndy ta chi str dung TFTPD32 dé dung DHCP server. Sau khi cai dit, khoi dong
chuong trinh, giao dién chinh cua chuong trinh nhu sau:
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" Tftpd32 by Ph. Jounin M=1E3
Current Directory |C:\D0wnl0ad\tftpd32.323 j Browse
Server interfaces |-|52_-| 52.1.100 j Shaw Dir
Tftp Server ] Thtp Client ] DHCP server | Syslog server ] Log wiewer ]

peer file start ime | progress
< >
Settings | Help |

Trong muc Settings, ta chon tab DHCP server. Y nghia ctia cac truong cht yéu nhu sau:
e IP pool starting address: dia chi IP bat dau dé cip phat cho céc client trongmang.
e Size of pool: s6 lugng dia chi IP cung cip cho cacmay.

e WINS/DNS server: dia chi cia WINS hay DNS server cung cép choclient.

e Default router: dia chi cua default gateway.

e Mask: subnetmask cung cip choclient.

Sau khi dién cac thong sb, ta bAm nat save dé kich hoat cho DHCP server lam viéc.

Phin 2; Cau héi chuan bi

Cau 1: Hay trinh bay qua trinh déng goi (encapsulation) va g& goi (de-encapsulation) ctia div
liéu khi guri qua mang.

Cau 2: Hay so sanh cac phuong thirc truyén unicast, broadcast va multicast.

Cau 3: Trinh bay van tit qua trinh ARP giita cAc may nam ¢ cac mang khac nhau, proxy
ARP, gratuitous ARP.

Cau 4: Hay trinh bay cac truong trong khung Ethernet, goi IP va TCP.
Cau 5: Hay so sanh gitta TCP va UDP.
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Phan 3: Thi nghiém

SV thiee hién thi nghiém va tra loi cdc cdu hoi trong phan thi nghiém, sau khi hoan thanh
xong phan thi nghiém, sinh vién nop lgi cau tra loi cho gido vién hwong dan thi nghiém.

Nhém: ...........

1. Dung Wireshark dé phan tich qua trinh ARP vaICMP

M@ hinh két néi: két ndi hai may, gan IP cho hai may nhu mé hinh sau:

192.168.1.1/24 192.168.1.2/24

Chay chuong trinh Wireshark, bat dau cho bat goi trén ca hai may.

Tir ddu nhic DOS x6a bang ARP cua cé hai may bang 1énh arp —d, kiém tra lai ring bang
ARP ctia hai may 1a trong bang 1énh arp —a.

Thuc hién ping tr may A dén may B bang cach tir ddu nhic DOS cia may A g6 1énh ping
192.168.1.2. Qué trinh ping cé thanh cong khéng? Ping thanh céng (Néu qua trinh ping
khong thanh cong, sinh vién lién h¢ véi gido vién dirmg 16p nho giup do).

Sau khi thyc hién xong 1én ping, dimg qua trinh bat goi trén ca hai may.

Xem bang ARP trén ca hai may bang 1énh arp —a tai dau nhic DOS. Ghi lai bang ARP cta
hai may:

Xem dia chi MAC va dia chi IP cua hai méay bang 1énh ipconfig /all tai ddu nhic DOS. Nhan
xét ve sy tuong quan gilra bang ARP va dia chi ciia cac may.
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Phan tich goi ARP request va ARP reply, dién vao bang sau:
GO0i ARP request:

Layer 2Destaddress Layer 2 SrcAddress
Layer 2 code for encapsulateddata

HardwareType Layer 3ProtocolType
Hardware AddrLength Layer 3 AddrLength

Arp Operation Codeand Name
SenderHardwareaddress
SenderlIPaddress

TargetHardwareAddress
TargetIPAddress

GO0i ARP reply:

Layer 2 Destaddress Layer 2 SrcAddress
Layer 2 code for encapsulateddata

HardwareType Layer 3ProtocolType
Hardware AddrLength Layer 3 AddrLength

Arp Operation Codeand Name
SenderHardwareaddress
SenderlIPaddress

TargetHardwareAddress
TargetIPAddress

Phén tich qua trinh giri va nhan goi gitra hai may thong qua cac goi bat duoc.

Phan tich cac truong 16p 2 va 16p 3 cua goi ICMP echo request va ICMP echo reply. Dir li¢u
trong goi ICMP echo request va reply la gi? Co giong nhau hay khong? Muc dich cta dir li¢u
nay la gi?
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2. Phén tich qua trinh thiét 1ap va két thiic mot két néiTCP
M@ hinh két néi: thuc hién mo hinh két ndi sau

Telnetserver Telnetclient

192.168.1.1/24 192.168.1.2/24

Trén may A, kich hoat chitc nang Telnet: chon Start>Run, trong ctra s6 mai g0 vao Iénh
services.msc roi nhan Ok. Trong cira s6 méi hién ra, click phai vao dong “Telnet”, chon
Properties, & tab General, chon Startup type la Manual, r6i bam vao nat Start. Chd cho
qua trinh kich hoat telnet thanh cong.

Chay chuong trinh Wireshark, bat dau cho bat goi trén ca hai may.
Tir may B, thuc hién telnet téi may A bang cach ¢ ddu nhic DOS, dung 1énh telnet
192.168.1.1.

Sau khi telnet thanh cong, g6 mot 1énh DOS bét ky o dau qhéc trong cira s telnet (sinh vién
c6 thé dung 1énh help). Sau d6, thoat khoi két nodi telnet bang 1€nh exit. Dung qua trinh bat
goi.

Chon vao mot goi cia két ndi telnet, chon menu Statistics>Flow graph, trong gira s6 méi
hién ra, stra phan Choose flow type thanh TCP type. Tra 15i cac cau hoi sau: (sinh vién ¢
thé dung cac thong tin chi tiét vé cac trudng cua cac goi trong giao dién chinh cia chuong
trinh dé tra 1oi)

Dua vao cac g6i Wireshark bét duoc, phan tich qué trinh thiét lap két ndi cua mot két ndi
TCP (¢ day latelnet):

Dua vio cac goi Wireshark bat duoc, phan tich qua trinh gtri dit liéu ctia mot két néi TCP (&
day la telnet):
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Dua vio cac goi Wireshark bat duoc, phan tich qua trinh giai téa két ndi cua mot két ndi TCP
(¢ day la telnet):

Chon vao mdt goi cua két ndi telnet, chon menu Analyze>Follow TCP stream, Follow TCP
stream la chirc nang ciia Wireshark, dung lai thong tin trao doi cia két ndi TCP dya vao dir
liéu nhan dugc trong cacgoi.

Hay nhan xét vé thong tin nhan dugc tir viée dung lai két ndi telnet vira thuc hién véi thong
tin nhan duoc tir ket ndithat.

Rut ra két luan vé hoat dong chuyén dir 1i€u cua telnet, tai sao telnet dugc goi la mdt “teminal
emulator”?
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Bai 4A: MA PUONG TRUYEN -
PIEU CHE SO ASK, FSK

e Muc tiéu thinghiém:
o Gitp sinh vién lam quen véi cac loai ma dudngtruyén.
o Thuc hanh quan sat cac tin hi¢u trudc va sau khi mahoa.
o Giup sinh vién 1am quen véi diéu ché s6 ASK,FSK.
o Thyc hanh quan sét cac tin hiéu trudc va sau khi diéuché.
e Noi dung thinghiém:
o Quan sat cac loai ma duong truyén RZ, NRZ, Manchester, Biphase,Duo-Binary.
o Quan sat cac tin hiéu sau khi dugc diéu ché ASK,FSK.
o Quan st cic tin hiéu khi di qua kénh truyén c6 va khong conhidu.
o Giai diéu ché cac tin higu da dugc diéuché.
e Thiét bi thinghiém:
o Kit DL2560A.
Kit DL2560B.
Kit DL2561.
Kit DL2562.
10scilloscope.
1 nguén cung capDC.

0O O O O O
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Phan 1: Gidgi thi€u cac Kit thi nghiém

1. KIT DL2561

DL 2581
DELGR

ROZZANO [} ITaLy

PATA

L ENVELOPE DETECTOR our
. -
L -1

NRZ, Duo-binary encoder: ma hoa mtc dién ap TTL cua tin hi€u tir by tao tin hi¢u DL
2560B theo dang bipolar NRZ,Duo-binary.

AM modulator: dung dé diéu ché tin hiéu sb. Do sau diéu ché dugc diéu chinh béng num
MODULATION

Receiver: bao gom bd khuéch dai trung tan (IF), bd tao tin higu cho bd diéu khién do loi hoi
tiép va khoi suy hao ngd vao de lam chie nang AGC.

AM detector: 1a mot mach tach song duong bao don gian gdm diode va mach loc thong thap.
NRZ decoder: nhan tin hi¢u ngd vao tir b giai diéu ché. Hoat dong dya trén sy dinh thoi
duoc tao raré bo nh;,in (bo tai tao xung clock). B gidi ma NRZ c6 thé diéu chinh duoc
ngudng quyét dinh dé phan biét cac murc logic cta tin hi¢u bén nhén.

Duo-binary decoder: mach nay dung xung clock tao ra tir mach tai tao cua phia thu. Mach
nay con cho phép ta chinh dugc cdc mirc ngudng quyetdinh.

Reception clock regenerator: m0~du19 nay dong vai tro nhu mach tai tao tin hiéu dinh th(‘ﬁ I\
phia thu trong h¢ thong truyen dan s6. Mach chira mot PLL (Phase Locked Loop) dugc dong
bo voi sy dich chuyén cuia tin hi¢u thu. BE sir dung dé dang, mach dugc trang bi them mot
nuat chinh tay f ADJ.

Khi mach da khoa ( xung clock tai tao gidng véi xung clock phia phat), LED LOCK s& sang.
Module con ¢ them mot mach dich pha cho phép lam 1éch pha cua xung clock 1én dén 180.
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2. KIT DL2562

S
FSK DIGITAL DATA TRANSMISSION

NODULATION W(;m

Aoy
I
a
+15V 15V
) 25, 75 2 o REF RX CK
® e gef( = - 9 :
o | wox 0 100% | L2 i
T — DATA DATA e DATA DATA
[ ot w ™ N our [} o L0cK
> - * » REGENERATOR
kil PLL CIRCHT)

DL 2682

DE LCRENZO
ROZZANO (MI) ITALY

&)

4 DATA__ W0
oBIb [HE] Lk [

NARROWEAND PLL DEMODULATOR s 1 1

@ ¢ : @ e o e # e |®

e o B TR P N i R i

NRZ, Duo-binary encoder: ma hoa muc dién ap TTL cua tin hi€u tir by tao tin hi¢u DL
2560B theo dang bipolar NRZ,Duo-binary.

FM generator/modulator: dung dé diéu ché tin hiéu s6. Do sau diéu ché dugc diéu chinh bang
num MODULATION

Receiver: bao gdm bo khuéch dai trung tan (IF) .

FM demodulator: 1a m¢t dang ciia PLL véi mét bd loc thong thép theo sau.

NRZ decoder: nhan tin hi€éu ngd vao tr by giai diéu ché. Hoat dong dl_re} trép su dinh thoi
duoc tao ra’() bo nh;,in (b0 tai tao xung clock). BO giai ma NRZ c6 thé diéu chinh dugc
ngudng quyet dinh dé phan biét cac murc logic cta tin hi¢u bén nhén.

Duo-binary decoder: mach nay dung xung clock tao ra tur mach tai tao cua phia thu. Mach
nay con cho phép ta chinh dugc cdc mirc ngudng quyétdinh.

Reception clock regenerator: m0~du19 nay dong vai tro nhu mach tai tao tin hiéu dinh th(‘?i I\
phia thu trong h¢ thong truyén dan s6. Mach chira mot PLL (Phase Locked Loop) dugc dong
bo voi sy dich chuyén cua tin hi¢u thu. BE sir dung dé dang, mach dugc trang bi them mdot
nut chinh tay f ADJ.

Khi mach da khoa ( xung clock tai tao gidng véi xung clock phia phat), LED LOCK s& sang.
Module con c6 them mot mach dich pha cho phép lam 1éch pha cila xung clock 1én dén 180.
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Phan 2: Cau héi chuan bi

Céu 1: Trinh bay phuong thirc diéu ché tin hiéu NRZ, RZ, Manchester, Biphase. V& tin hiéu
sau khi di€éu ché NRZ, RZ, Manchester, Biphase cho chudi bit 110100010011110.

Céau 2: Nguyén ly giai diéu ché cua cac loai ma NRZ (polar). Mirc tin hiéu tham chiéu anh
huong thé nao to1 viéc giai ma?

Cau 3: V& so d6 bd PLL? Giai thich cach PLL hoat dong?

Cau 4: Tai sao can c¢6 PLL trong bo giai diéu ché?

Céu 5: Cho chudi bit 1101000100111101. V& tin hiéu sau khi diéu ché ASK?FSK?

Cau 2: So d6 nguyén ly diéu ché ASK?

Cau 3: So d6 nguyén ly giai diéu chéASK?

Cau 6: So d6 nguyén ly diéu chéFSK?

Cau 7: So d6 nguyén 1y giai diéu ché FSK?
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Phan 3: Thi nghiém

SV thuc hién thi nghiém va tra loi cac cdu hoi trong phd‘n thi nghiém, sau lfhi hoan thanh

xong phan thi nghiém, sinh vién nop lgi cau tra loi cho gido vién hwong dan thi nghiém.

ChU ¥: sinh vién kiém tra that ki cac diy ndi ngudn trwéc khi bat ngudn. Néu xay ra

tinh trang hw hong cac thiét bi thi nghiém do 15i sinh vién, toan by nhém thi nghi¢m sé
khong dugec tiep tuc hoc thi nghiém nira.

Nhom: ...........

1. Kiém tra tinhi¢u:

Hinh 1
Mic mach nhy hinh 1. Chinh CK RATE ¢ gia tri 2400 va WORD LENGTH ¢ gié tri 2% — 1.
Quan sat tin hiéu Data. Chudi dit HEU: ......oooviieie i
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V¢ tin hiéu cta chuodi Data:

V& tin hiéu sau khi diéu ché NRZ:

V¢ tin hiéu sau khi diéu ché RZ:

V¢ tin hi€u sau khi diéu ché Manchester:

V& tin hiéu sau khi diéu ché Biphase:

DPua CH1 veé vi tri cia TX CK. Pua CH2 vé vj tri cia RX CK (ngd ra cua by PLL). Diéu
chinh nut f-ADJ cho téi khi den CLOCK sang.

Diéu chinh nit xoay PHASE cho t6i khi nhan dugec RX CK giéng voi TX CK.
Giai thich co ché hoat dong cua bo PLL.
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Dua ngd ra cia RX CK vao bo JITTER METER. Quan sat ngd ra cua bo nay khi diéu chinh
cac nut f-ADJ va PHASE. Giai thich co ché hoat dong cua bd nay.

2. Giai ma cac tin hi¢u da dwgc mahoa:

Hinh 2
Sinh vién tién hanh mic mach nhu hinh 2.
Quan sat tin hiéu RX CK. Piéu chinh nat PHASE dé tin hiéu RX CK trong 1 chu ki c¢6 50%
duong va 50% am.
Giai thich muc dich cia diéu nay trong giai diéu ché RZ va MANCHESTER.
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V& dang tin hiéu tin hiéu DATA va tin hiéu sau khi giai diéu ché RZ:

V& tin hiéu Data va tin hiéu sau khi giai diéu ché MANCHESTER

3. Anh huéng ciia nhiéu Ién tinhiéu:

Hinh 3

Thay vi cho tin hi¢u dugc diéu ché tdi thang cac bo gidi ma, sinh vién cho tin hi¢u diéu ché
di qua kénh truyén cho nhicu trang, sau dé cho tin hi¢u di dén b gidima.

o1
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Cho tin hiéu diéu ché NRZ. B6 tao nhidu: dit 6 16n bién d6 nhiéu ¢ mirc 25%, OUTPUT
LEVEL & mirc 50%.
Quan sét tin hiéu diéu ché NRZ trude va sau khi di qua kénh truyén c6 nhidu:

Dit lai bo tao nhidu véi bién do nhidu nho nhét va ngd ra 1a 100%. Tai bo dén BER, dit ché
do dém 107 bit.
Pém s6 bit 15i. Thay ddi cac thong s ciia bd nhidu, va tién hanh lai cac budc. Nhan xét.

4. Dicu chéASK:

Sinh vién thuc hién két ndi nhu hinh vé:

+5Y -15Y

DIGITAL DATA TRANSMISBION AUXILIARY MODULE
@

o

ey +15Y ERROR COUMY DigmaY "l.“
+ T ERROR RATE ? -
BEAE——"™"| el Jol = 15 ¢
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| , i
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ROZZANO w1} 17] T o wox o 00K
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J'l&.ﬂ. -

0> L . l—s0
TX DATA e

&5 =]
e
AL BATA

5 2 DIGTAL DELAY EQUALTER L - .
N (R )_< -
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© s gdf/ 0 f i 0000 gl
DL 266
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Xung clock va dir li¢u truyén di dugc tao ra boi DL 2560B dugc dua vo ngd vao cua phia
phat DL 2561. Tin hiéu duoc mi hoa sau d6 dugce dua vao bd diéu ché.

Ngd ra TX duogc ndi v6i ngd vao RX cuia bd thu va ting khuéch dai IF ndi vao bo tach song
duong bao. Ngd ra sau do dua vao bg giai ma NRZ.

Quan sét Data, Clock va song mang:

Quan sat ngod ra cua bg dicu che:

Khi thay doi d6 sau diéu ché (ntm van Modulation) thi tin hiéu diéu ché thay d6i thé nao?
Giai thich? Xac dinh gidi han tuyén tinh cta bg diéu ché

Quan sat tin hi€u tai ngd ra cua IF v6i 2 trang thai: Narrowband va Wideband

Giai thich su khac nhau:
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thich?

Pua tin hiéu sau khi giai diéu ché AKS vao mach giai md NRZ. Piéu chinh b PLL sao cho
den séng.
Khi dén sang, bao hiéu diéu gi?

Quan sat tin hiéu Rx Clock, diéu chinh nam PHASE dé chu ki lam viéc dat 50%.

Qun sat tin hi¢u Data va tin hi¢u sau khi gidi diéu ché

Nhan xét va giai thich?
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5. Diéu chéFSK:

Sinh vién thyc hién két ndi nhu hinh vé:

+15V 15V
]\ \
SR —s
DIGITAL DATA TRANSMISSION AUXILIARY MODULE R
15V g 072 Mtr ERROR COUNT REPLAY W ?
@ feb-©) CarRER T wg:. RATE " W @
HBHA|— el & Fof = |5
A
DL258
De

ROZZANO v ITRLY

DL 266

o= me‘o
ROZZANO (M) ITHLY

S i “w i

Quan sat Data, tin hi¢u dugc ma NRZ

Quan sat ngo ra cua bo di€u ché: (V€ chinh xéc tin hi¢u dugc quan sat trén may do)
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Quan sat tin hi¢u ngod ra cua b giai dieu ché FSK, so sanh voi tin hi¢u ngd vao bd di€u ché

Nhéan xét:

Nut chinh Narrowband va Wideband c6 anh hudng nhiéu t6i tin hi¢u ngd ra nhu ASK
khong? Taisao?

Pua tin hi€u vao giai ma NRZ.

Quan sat tin hi¢u Data va tin hi€u sau khi giai ma

Nhan xét:
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Bai 4B : SOI QUANG

e Muc tiéu thinghiém:

o Giutp sinh vién lam quen vdi sgi capquang.

o Thuc hanh quan sat tin hiéu khi truyén din bang soiquang.
e Noi dung thinghiém:

o Quan sat cac loai ma NRZ / BIPHASE /MANCHESTER.

o Do d6 tré duong truyén khi thay d6i chiéu dai soiquang.
e Thiét bi thi nghiém:

o Kit DL2570

o 1Oscilloscope

o 1b6nguénDC

o 1bo ngudn cip songSIN

S7
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Phan 1 : Gioi thiéu

Kit DL 2570 bao gdm nhitng MODULE thi nghiém sau :
e Sir dung soi quang nhu 1 phuong tién truyén dan thongtin.
e Sir dung anh sang cho viéc mé hoa va truyén thongtin.
e Tim hiéu va lam quen nhirng tinh chét cta thiét bj thu/phat birc xaquang.
e Thuc hién két ndi F.O cho viéc truyén dan ki thuétsd.
e Thuc hién két ndi F.O cho viéc truyén dan twongty.
e Lam quen véi cac ma khac nhau duoc str dung cho viéc ma hoa va truyén dan tin hiéu
sO.

Cac MODULE thi nghi¢m gom:

e LED diode phat quang 6660nm.

e PIN diode thu quang v&i khuéch dai tré khéng truyéndat.
Transmitter k¥ thuat s6 véi ON/OFF cho bo truyénquang.

Digital receiver/regenerator cua dir licuTTL.

Analog transmitter cho phép diéu khién dong BIAS ctia bdoptotransmitter.
Analog receiver cho phép diéu khién dé loi bo thu.
e 2 s0i quang voi chiéu dai khac nhau: 50cm vasm.

Bai thi nghiém dung Kit DL 2570 v6i ngudn 6n dinh +15V va -15V va nhiing thiét bi sau:
e Oscilloscope4OMhz.
e Ngudn song vudng t6i thiéu20Mc/s.
e Ngudn song sin tdi thicu50Mhz.
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Phan tich Iy thuyét tong quat hé thong truyén din quang
1. Tongquan

Trong hé thong thong tin trén cac soi quang hoc, thong tin dugc truyén boi trung binh cac
Xung tia sang diéu ché ma dugce 14i vao cac soi quang hoc nhé nhu sgi téc. T sy mong cho
dau tién, ndm 1966, dua trén kha niang st dung cac soi quang trong linh vuc vién thong (Kao
va Hockham), cé sgi quang nhanh chong tr¢ thanh y nghia vat ly ua thich trong cac img dung
truyén dan.

Nhimg tmg dung nay di tir viéc thuc hién nhitng mang phan b trao ddi s liéu trong cac
tda nha, cho t&i cac hé théng truyén tin qudc té tau ngam.

Cong nghé truyén dan quang dang phét trién nhanh chéng. Nam 1970 s¢i quang ton hao
thip dau tién duogc gidi thidu, phi hop cho vién thong (Kapron).

Mot tin hiéu qua mot quing dai mot kilomet trong soi ndy sé& bi suy yéu, suy giam khoang
99% tin hiéu gdc. Ngay nay cac soi duoc san xuit dé sao cho suy yéu it hon 4,5% mdi
kilomet.

Nhiing tia laser ban dan dau tién danh cho hé thong thong tin soi quang dugc gidi thiéu
nam 1970 (Panish). Thoi gian song trung binh (thdi gian trung binh trude khi 16i MTBF) chi
2 gio.

Chua té1 muoi nam, cong nghé laser ban dan da cho phép san xuét, mot sb laser duge san
vo1i MTBF cao hon mdt tri€u gio (hon mot tram nam) trong moi trudong kiém soat nhiét do
(Hartman 1977). Thoi gian giita két qua thi nghiém dau tién va san xuat trén kich ¢& cong
nghi¢p voi cung dac tinh 1a chimg 5 nam.

Nam 1979 va 1980, hé théng truyén quang dau tién & tbe do 45 Mbit/s, voi bude lip tir 5
t6i 10 kilomet. Hé thong truyén xa c6 van tdc tir 400 téi 600 Mbit/s véi bude lap 40 kilomet.

Trong mot s6 hé théng thi nghiém, tbe do co thé dat duoc t6i 4Gbit/s trén mot khoang
cach 117 kilomet soi quang.

Bén canh viéc ting klha3 ning truyén din va budc lip (quan trong cho truyén dan
khoang cach xa), c6 mot tién trinh to 16n trong viéc tich hop chirc ning quang va dién tir
(integrated optoelectronics), va trong kha ndng xur ly tin hi¢u da quang (quang tichhop).

Goc nhin thtr hai dam bao chirc nang can thiét va gia ré cua thiét bi dau cudi, diéu nay 1a
uu thé didc trung trong ing dung truyén ngén.

Uu diém chinh cua truyén dan tan s6 quang 1a c6 thé mo rong bing tan cho phép kha
nangtruyéndanlén. Vidy,chidudaisong7.5x10 metetaitans64 x 10'4Hz. Vivaydo
rongbangtanbang10%tansotrungtaim4x 10Hz. Bangnaycothétaomuditriéukénhtivi - 4Mhz,
hoac 10 ty kénh dién thoai4kHz.

Uu diém khac c6 thé nhin thay 1a giam céc kich thude. Cac chum tia phat quan cyc mong
c6 thé tao ra nhimg ngudn sang rat nho.
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Céc soi quang c6 dudng kinh nhé hon nhiéu va ching suy giam it hon chit dan kim loai.
Bén canh ning luong hoan toan gidi han trong soi: khong co crosstalk va khong nhiéu tich
lity. Chi c6 mot bét lgi co ban cuia truyén thong trén song mang quang 1a nang luong luong tir
tan sd quang cao.

Diéu nay bao gdm ning lwong nhan duoc, yéu ciu cho mdi bit thong tin, 16n hon trong hé
thng vi song nhidu thip. Bén canh d6, ngudn cia hé thdng soi quang duoc gidi han & vai
miliwatt.

Vi vay hé théng khai thac song mang quang bi giéi han cong suit, nhung biang tan thi
nhiéu hon. Trong trudng hop cac k¥ thuat diéu ché bang 16n duoc dung trong trao ddi chiém
dung bing tan xem xét, ning lugng dugc sir dung hiéu qua.

Tin hiéu twong ty PCM (Pulse Code Modulation) thi phtt hop dé thuc hién viéc trao dbi
nay. Céc soi duoc kich thich mot xu hudng tang theo s6 luong cua tat ca loai tin hiéu.

2. Thiét bi quang cho mayphat

Viéc xay dung céc thiét bi quang hoc dau cudi ( phat va thu ) nhdn manh viéc sir dung
cac k¥ thuat phuc tap va khong hoan toan hopnhat.

Céc thiét bi quang hoc dau cudi can phai dugc thuc hién theo cach ma tia sang birc xa
dugc phat ra tap trung mdt cach chinh xac trén nhiing chiéu dai song riéng biét dé ma soi
cap quang trinh bay cac gia tri suy hao toithiéu.

Nhitng chiéu dai séng riéng biét dugc goi 1a WINDOWS

That ra hé soi cap quang su dung 3 Windonws chinh:

Window thir 1 : danh cho tia sng birc xa c¢6 chiéu dai budc séng twong duong 950nm.
Nhiéu hé thong vién théng cap quang that sy hoat dong v6i window nay boi vi hé thong va
sy tin cdy cia cac thanh phan duoc phat trién va thir nghiém rongrai.

Window thi 2 : danh cho tia sang biic xa c6 chiéu dai budc song tuong duong 13000nm. Sy
san xut ctia cac thanh phan quang dién tir ma hoat dong véi windown nay han ché hon so
v6i windowdau.

Window thir 3 : cho tia sang birc xa ¢6 chiéu dai budc séng twong duong 1500nm. Nhiing
thanh phan quang dién tir hoat dong véi window nay dugc sir dung thyc tién trong nhiing ting
dung dic biét ( d6i v6i nhitng hé théng vién thong cong suat 1on va hé thong quan doi )

Trong vai trudng hop bio céo hiéu luc viée san xuét cic soi cap quang dan dau theo nhu
mot phan cua thanh phan quang dién tir bai vi nhimg thiét bi tao ra cic ngudn sang ludn ludn
1a yéu t6 quan trong nhét cia hé thong soi quang.

Dé thyc hién khop ndi tot gitra ngudn sang va soi quang, nhimng ky thuat xay dung dic
biét duoc phd bién :

e Khu vuc phét phai nho va thap hon so véi 16i sgiquang.
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e Phén co khi chira dung cua nguén sang phai dugc thuc hién voi vat liéu cho phép viéce
khép ndi hoan hao, dé giam t6i thiéu sy mat mat phatsang.
e Ung dung ctia khdi cau vi thau kinh dé ma hoi tu sy phat ra ngudn sang trén sgiquang.

Nhitng théng sb chinh dé nhan dién ngudn quang:
e Sy phatsong

e Bingthong

e (Cong suat ngdra

e Ton thét lapghép

Nhitng thanh phan khuéch tan phéat quang cho F.O :
e LEDdiodes

e PINdiodes

e LASERdiodes

3. Cac thanh phan quang hoc va mach cho nhirng béthu

Bo thu quang c6 chirc ning chuyén doi tin hiéu dién tir duge soi sang tir ngudn sang cua tram

truyén va truyén di trong soi quang.

Tin hi¢u dién tir dugc phat béi bo do sang sau d6 duge khuéch dai boi mach dién tir co thé

phu hop véi tin hiéu véi nhitng mach cho viée xur 1y thong tin.

C6 nhitng dang khac nhau cua bd tach song, nhu 1a photodiode va phototransistor.

That ra, photodiode 1a cac thiét bi quang dién tir dugc thé hién tinh chat phu hop hon cho st

dung trong hé thong F.O.

Nhitng Photodiode dugc st dung trong thuc té

e PIN diode ;Pin diode duoc hop thanh bai su ndi lién cia PN noi ma c¢6 2 phan khac
nhau, mot ban mong chat ban dan tinh khiét dugc dit vao gitta. P6i véi nhimng tin hiéu
tan sb thép, PIN diode hoat dong nhu 1a mdt diode chinh luu binh thuong. Trong vai
truong hop thuc té mach hoat dong & tan s6 cao, cao hon 1Mhz, PIN diode hoat dong nhu
mot dién tr¢ thay ddi duge. Mot cach chinh xac, & tan s cao, dién trd ctia PIN diode ti 18
ngich véi dong chay quand.

¢ APD diode ;(Avalanche Photo Detector ) Thiét bi tuong ty PIN diode v6i 1 sy khac biét
duy nhét 13 sy can thiét cung cip dién ap cao hon rat nhiéu t6i APD diode ( cao hon gap
10 1an: 100-200V). Trong cach ndy, nhd c6 sy hién dién tiém ning dién tir rat manh,
electrical charges, electrons va holes, tao ra boi chum sang lién quan, dat dugc nguén
nang luong lonlao.
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Churc nang va tinh chat cia moi khoi :

Pseudo casual digital signal generator:
Thiét bi phat nay hoat dong dua vao vi¢c doc theo chu ky ctiia thé nhd EPROM noi ma

chudi ki tw 0 va 1 duoc ghi nhé. Chudi nay duogc lip lai dé c6 thé hién thi hinh anh 6n
dinh trén oscilloscope.

Tin hiéu ph hop tai Trigger tao ra khung hinh tai thoi diém bét dau phu hop, can thiét dé
dong bo thiét bi.

Optotransmitter :

Day 1a van dé cua diode huynh quang dién khi phat ra anh sang & 660nm ( d6 ). Thudc
tinh dién V/I cia diode nay twong tw LED phd bién, voi dién ap ngudng khoang 1.4V.
Thudc tinh V/I duy nhét tuyén tinh trong khong trung d xa tir &6 cong ban dau, du cao
cho dong dich chuyén. Pay s& 1a chu dé cua cac bai thi nghiém.

Diode phat duoc su dung trong nhiéu cach theo nhu tin hiéu duoc truyén 1a digital hay
analog.

Optoreceiver

B¢ thu cua tin hiéu quang bao gém mot diode PIN cap voi bo khuéch dai tro khéng va lép
dat cung mot hop.

Kich ¢& nho ctia mach thu va viée lap dit tiép xtac v6i diode dam bao cho thiét bi nay
hiéu suat chéng nhiéu, tinh tuyén tinh, tan so cit trén tt hon trong mach ma thyc hién
v6i cac thanh phan rdi rac va k¥ thuat cil.

Tai liéu bao gém ghi chu va thong tin vé céc vi du mach thu cta cac loi ich cu thé.

Phai nhé rang chat lugng cua hé thong truyén F.O. phu thude phan 16n vao chat lugng
mach dau cudi, ma bo thu la phuec tap nhét.

Bo phit s6

Nhu d4 néi, trong trudng hop bd phat s6, diode phat duoc 14i giita chuyén mach trong
dién kién va diém cit tuong Gmg muc ‘0’ va mic ‘1” dugc truyén.

Van d chinh trong st dung diode cho F.O. bao gom tré khang thap va sy chdm bén trong
ctia hién tuong chuyén tir nang lugng thanh photon.

Phan hién nhién cta diéu nay la khong suy giam tirc thi ctia 6 sang khi dong cung cap
hoan tat, ma gidi han tdc do 1on nhét cua truyén dir liéu.

Mach str dung trong b phat s chi trong hinh 12 & dang don gian. N6 1a van dé mach v6
cung 16n trong thyc té.

Diode dugc cdp dong ¢ diém st dung tot nhat. Mot transistor, ding nhu chuyén mach,
ngin mach diode theo cac murc cao ngd vao.

Mach rat don gian thi rat hiéu qua: trong chuyén mach tir on sang off, trd khang bén
trong rat thip nhanh chong xa luong dién luu trir trong diode (cai sau xuat hién twong
duong tu di¢n).

Trong chuyén mach tir off sang on, bd tao dong chuyén dong phan cuc, khong can thay
d6i trang thai dé lam hoat dong cham hon.
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Ngay ca do tu cam cua két ndi, thuong khong mong mudn, déng vai trd hitu ich trong luc
dau sau khi chuyén mach, cho phép phun nhanh chéng vao diode cia dong ma trude khi
qua transistor.

e B0 nhinsé
Bo nhén sb tiép nhan tin hiéu & ddu RX-DTAT OUT cua optoreceiver va truyén nhirng
tin hi€u nay vao cac tin hiéu c6 dang TTL.
Mach nay bao gém mdt bd khuéch dai va mot bo xac dinh ngudng dé tai tao céc tin hiéu
& cac muc logic tiéu chuan.
B6 x4c dinh ngudng khong hoat dong dung néu céc tin hiéu boi optoreceiver suy giam
nhiéu hodc cac tin hiéu gdy ra bai bén truyén hé théng F.0.ma khong phai tin hiéu sd &
cac muc TTL.
Ciing luu ¥ cho cac trudng hop khan cap xay dung (amplifier autobias), mac ndi bo phat
s6 voi ngudn (optoreceiver) qua mot tu dién.
Viéc truyén cac tin hiéu tan sb rat thép, vi du bé hon 500 Hz, s€ khong hoat dong diung.

e B truyén twongtw
Mach nay c6 cau trac nhu hinh 13. Vé co ban , c6 mdt van dé véi bd khuéch dai noi ma
diode phat ndi voi cuc thu cua transistor T2.
Vi vay T2 hoat dong nhu ngudn phat dong, gia tri ctia nd dugc chinh bang phan thé P2 tir
0 t61 40 mA.
Tin hiéu truyén dugc dat trén T2, vi viy n6 diéu chinh dong phéan cuc cua diode phat.
Cudng do ctia chum sang phat vi vy duogc diéu chinh.

e Bo nhan tuongtw
Mach nay duoc cho boi hinh 14. Van dé khuéch dai vi sai ma d6 loi thay di ¢ nhimng
budc béng switch ma n6i mot sb dién tré cua mach phat cua transistor T4. Chu y 1a T4 c6
diém hoat dong ma c6 thé sap dat v6i phan thé (P4).
Diéu chinh nay c6 muc dich bu phan dung sai cia phan con lai ctia hé thong va khong thé
sir dung néu khong g& bo 16p bao phu trong.

Phin 2 : Cau héi chuan bi

Cau 1: Cho chudi bit 1101000100111101. V& cé4c tin hiéu NRZ (polar), NZ (polar &
unipolar), Manchester, Biphase.

Cau 2: U, khuyét diém cua ma hoa Manchester so véi NRZ, RZ?
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Phan 3 : Tien hanh thi nghiém

SV thyc hién thi nghiém va tra 16i cdc cdu hoi trong phdn thi nghiém, sau khi hoan thanh
Xong phan thi nghiém, sinh vién ngp lai cau tra loi cho giao vién huong dan thi nghiém.

ChU ¥: sinh vién kiém tra thét ki cac day ndi ~ngu(;)n truée khi bat ngudn. Néu xay ra
tinh trang hu héng cac thiét bi thi nghiém do loi sinh vién, toan by nhom thi nghi¢m sé
Khéng dwoe tiép tuc hoc thi nghiém nira.

Nhom: ...........

>~

1. B0 tao tin hi¢u s

Hinh 1
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Hinh 1 cho thiy két ndi dé thyc hanh thi nghiém:
e Ba dau cip ngudn (+15,0.-15) ndi v6i capngudn.

e Osciloscope Pau do 1 ctia kénh 1 néi TLL DATA va caa kénh 2 ndi ngd ra th ba cua bd
phéat (NRZ/BIPHASE/MANCHESTER).

Chinh khoa chon xung clock téi b phat ndi. O Osciloscope, cung mdt luc quan sat tin hi¢u
TTL va ngd ra ctia bo phat chon boi switch NRZ/ BIPHASE/MANCHESTER xuét hién.

C¢ thé dicu chinh va thuc hanh cac luat coding cua cac tin hi¢u nay nhu sau:

NRZ code (Non-Return to Zero):
Chudi bit cla TTL DATA LA oo eeeee e e

Quan sat tin hi¢u TTL va tin hiéu duoc diéu ché NRZ

BIPHASE code:
Quan sat tin hi¢u TTL va tin hi¢u dugc diéu ché BIPHASE
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MANCHESTER code:
Quan sat tin hiéu TTL va tin hiéu dugc diéu ché MANCHESTER

2. Qua trinh truyén tin hi¢uso

Hinh 2

Hinh 2 cho thdy nhimng két ndi dugc thyc hién:

e Badau cip (+15,0,-15) ndi véi cApngudn.

e B0 tao tin hiéu sd két ndi ngd vao phat bo phat sd.
e Ngo ra tin hiéu s6 két ndi ngd vaooptotranmitter.
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e Optotranmitter va optoreceiver két ndi bang sgiquang.

e Ngb ra Optoreceiver nbi vao ngd vao cia by nhansd.

e Oscilloscope ndi v6i kénh 1 trén tin hiéu & ngd vao t6i bd phat va kénh 2 vao ngd ra cia
bd nhan. Lam cach nay sé& hién thi cing lic tin nhan truyénnhan.

Thay d6i tan s6 cia CLOCK FREQUENCY 6 tin s6 MAX va MIN. Do d6 tré cua dudng

truyén.

Tan s6 MAX: Tan s6 MIN:

50 cm

Két luan:

3. Qua trinh truyén tin hiéu twongtw

Hinh 3
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Hinh 3 chi két ndi dugc thue hién:

e Badau cap (+15,0,-15) ndi véi capngudn.

e BO tao tin hiéu sin ndi vai ngd vao phat by phat tuongtu.

e Ngo ra tin hiéu twvong tu két nbi ngd vaooptotranmitter.

e Optotranmitter va optoreceiver két ndi bang soiquang.

e Ngb ra Optoreceiver ndi vao ngd vao cua bd nhan twrongty.

e Oscilloscope, ndi v6i kénh 1 trén tin hiéu ¢ ngd vao toi bo phat va kénh 2 vao ngd ra cia
bd nhan.

Chinh b phat séng sin 0.5 Vpp va 100KHz KHz. Pit dién thé ké diéu khién dong phan cuc

diode cuc phat tai 25% va niim chon do 1gi bd thu tai vi tri theo chiéu kim hoan toan (do loi

nho nhét).

Tang dan d6 16n tin hiéu ng0 vao cho td1 khi tin hi€u ngd ra bi xén (trén hodc dudi). Sau do
diéu chinh nam diéu khién phan cuc phat cho téi khi tin hiéu ra dat dugc hinh SIN tro lai.

Diéu chinh tin hiéu vao cuc dai (2Vpp) va xoay num diéu khién phan cuc sao cho tin hi¢u ngd
ra hinh SIN. Sau d6 git nguyén vi tri ndy, diéu khién nim GAIN CONTROL ctia bo thu.
Tang GAIN tir vi tri 1 t6i 5, tai mdi vi tri, gidm tin hiéu ngd va va diéu chinh nam phan cuc
dé tin hiéu ra hinh SIN.

Ghi lai bién d6 tin hiéu vao vao tai mdi vi tri GAIN:

Thay d6i tin hiéu vao l1an lugt: 100KHz, 500 KHz, IMhz, 5 MHz, 10 MHz, 20 MHz.
v&i mdi tan sd, thyue hién truyén tin hiéu vo1 2 loai Cable: Scm va 50cm.

V&i mdi tan so, thyc hién viée thay d6i GAIN dé tim hiéu sy thay d6i GAIN anh
hudéng nhu thé nao téi do tré cua tin hiéu ngd vao — ngd ra
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Bai 5: PHAN TiCH GIAO THUC SDLC VA HDLC

e Muc tiéu thinghiém:

o Giutp sinh vién lam quen voi giao thuec SDLC vaHDLC

o Tim hiéu ciu truc va hoat ddng cia cac giao thircnay

o Thuc hanh m6 phong hoat dong giao thitcHDLC

o Thuc hanh mé phong co ché sira 161 dung cac frame REJ/SREJ
e Noi dung thinghiém:

o Mo phong hoat dong giao thie HDLC & ché d0ABM

o Mo phong co ché sira 161 dung frame REJ trong giao thircHDLC

o Mo phong co ché sira 16i dung frame SREJ trong giao thiicHDLC
e Thiét bi thinghiém:

o 1 Module DLTC72-MP

o 1 may tinhPC

o CéapUSB
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Phin 1: Co sé 1y thuyét

1. Giao thirve SDLC/HDLC

SDLC (Synchronous Data Link Control) 1a mot giao thirc 16p 2 (Data Link) dugc phat trlen
boi IBM trong nhitng nim 1970, duoc sir dung trong cac két néi WAN trong mang c6 ciu
tric SNA (IBM System Network Architecture).

Hinh v& cho thiy vi tri cta cac két néi SDLC trong mdt mang SNA.

Host & —
Front End Processor i ]

7
Control Unit —
Link SDLC T =
P mm———
PUSE——

Giao thirc SDLC 14 co s& cho sy phat trién ciia mot s6 giao thirc tuong tu trong d6 la HDLC
(High-Level Data Link Control), dugc dinh nghia béi ISO vao cuoi thap nién 70.

HDLC dé dugc thong qua boi ITU-T 1a giao thie 16p 2 (Data Link) trong cac mang chuyen
mach g6i X.25 va trong mang ISDN. Bén canh d6 né da dugc sira d6i boi IEEE dé tao ra
giao thure IEEE 802.2 (LLC - Logical Link Control) dugc sir dung trong cac manglocal.

Nhin chung, HDLC va SDLC Ia twong tu voi nhau. Ching c6 chung ciu trac dir liéu va phan
biét véi nhau boi mdt s6 phuong thirc hoat dong hay linh vuc st dung cu thé.

HDLC va SDLC ¢6 3 phuong thirc két ni:

Normal Response Mode (NRM): day la phuong thirc dugc sir dung trong SDLC. Trong
NRM, tram thtr cap (secondary station) chi truyén khi né dugc yéu cau boi tram so cap

(primary station)
comimands
ﬁls—*u-m‘:F:

responses

O

Mormal Hesponse Maode

Asynchronous Response Mode (ARM): secondary station c6 thé bt dau truyén vao bat cir
luc nao, ma khdng can bat ky sy cho phép tur primarystation
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commands fresponses i
ﬁ' r— =R 1
Eg (I 1
I commands fresp.
[ .
(Tt

Asynchronous Response Mode

Asynchronous Balanced Mode (ABM): 1a dién hinh cta cac két ndi point-to- -point, bao gom
hai tram c6 chic nang ket hop cla primary station va secondary station. Bat ky tram nao
cling c6 thé bat dau truyén ma khong khong can su cho phép tir tram conlai.

commands fresponses

commands fresponses

Aszynchronous Balanced hMode

Giao thire HDLC va SDLC ¢6 thé duoc sir dung ca trong két ndi point-to-point va két ndi da
diém. Cac tram kiém soat thong luong dir lidu dugc goi 13 tram so cip (primary station), va
cac khung dugc gui tir tram nay duoc goi la 1énh (command). Tat ca cac tram khac cua két
nbi duoc xem 13 tram thtr cip (secondary station), va cac khung duoc giri tir n6 1a phan hoi
(respond). Trong phuong thitc ABM, cac tram dugc gia dinh két hop chirc nang cia ca hai
tram so cAp va tram thircap.

2. Cu triic frame ciia giao thire HDLC

Trong giao thuc HDLC, dir li¢u gtri di dugc nhom lai trong cic don vi dir li¢u dugce goi la
khung (frame), cac frame ngan cach véi nhau nhd cac bit (FLAG) dat ¢ dau va & cudi. Mdi
frame dugc tao thanh tir mot loat cac truong (field), nhu thé hién trong hinh. Mai field dugc
tao thanh tor mot sb luong nhét dinh cac byte. Trong HDLC, field diéu khién (control field)
c6 thé dai 1 hodc 2 byte, twong (mg véi mode hoat dong binh thudng hodc mode md rong.
Trong SDLC, control field ludn la 1byte.

Flag Address | Control Information FCS Flag

01111110 | 8/ 16 bit 8 hit "n" bhytes 16 hit 01111110

Ché d6 hoat dong binh thuong

Flay Address Control Information FCS Flay

01111110 | 8 7 16 bit 16 hit "n" bytes 16 hit 01111110

Ché do hoat dong md rong
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COFLAG
MG&i frame bit dau va két thuc véi mot chudi cac bit 01111110 (goi 1a FLAG), viée nay gitip
phan dinh giita cac frame. Dé tranh viéc nham 1an cac frame khi dir liéu truyén di c6 dang
gidng nhu chudi cac bit FLAG, HDLC sir dung mot co ché goi 1a "bit stuffing". Co ché nay
s& tu dong chén mat bit "0" sau mot chudi lién tiép 5 bit "1". Nguoc lai Iuc nhan, bit "0" theo
sau mot chudi lién tiép 5 bit "1" s€ dugc loai bo trude khi duge xir Iy & mirc caohon.

C

A 0noorr1oo]aoTTrrTioTooTm

B 01oo111001aotrrroto1oo1o
I
D

Bit Stuffing
A: dir liéu duoc truyéndi
B: dir liéu dugc chén bit“0”
C: céc bit dit li¢u lién tuc c6 dang giéng cOFLAG
D: bit "0" duoc chén sau 5 bit "1" lién tiép. Bit “0” nay s& duogc loai bo khinhan

TRUONG PIA CHI - ADDRESS FIELD

Address Field chira dia chi cua tram nhan trong két ndi da diém. Trong frame tra 1oi
(respond), Address field chtra dia chi cua chinh tram gui frame trd 101.

Trong mang X.25, khi st dung HDLC nhu la giao thire 16p 2, address field chi chtra hai gia
tri 01 va 03 (hé thap luc phan), tuong tng véi "command frame" va "respond frame", gitra
User (DTE) va Network(DCE).

OTE {user) DCE (netwark)
o1y, command ,
response Oth
d
COMIMman o,
03y
response

Truong dia chi trong HDLC cho X.25
TRUONG PIEU KHIEN — CONTROL FIELD

Céc control field x4c dinh loai frame va cac thong sb hoat dong khac cua giao thuc. Co 3 loai
frame dugc qui dinh boi control field:

e Thong tin —Informative
e Giam sat —Supervision
e Unnumbered

TRUONG THONG TIN — INFORMATION FIELD
Cac I’nfo field chtra cac dir liéu dugc truyén tir tram nay dén tram khac. N6 co thé chira chudi
bit bat ky ("bit stuffing" tw dong thém vao bit “0” khi c6 5 bit "1" lién ti€p). Chiéu dai cua

72

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


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

Phong TN Truyén so liéu

Info field thuong 1a boi s6 cua 8 byte, va bi gidi han boi dung luong bo nhé cua cac tram va
ty 1¢ 106i. Céac Info field chi hién dién trong céc Informative frame va trong mot so

Unnumbered frame.
FCS (Frame Check Sequence) FIELD

FCS (Frame Check Sequence) field dugc sir dung dé phat hién 16i. N6 dugc tao thanh tir hai
byte, duoc tinh toan khi truyén (dung phwong phap CRC, Cyclic Redundancy Check) trén co
s& cac ndi dung cua Address field, Control field, Info field. Khi tiép nhan, cac tinh toan
tuong tu dugc thyc hién. Néu FCS tinh toan khong trung véi FCS nhan dugc trong frame,

phia thu s€ tir choi frame va yéu cau truyén lai.

3. Control field va cac loaiframe

Thi nghiém Truyén So Liéu

Noi dung cua truong diéu khién (control field) xac dinh loai frame trao ddi va kiém soét sb
lugng frame trao do6i. Cac frame dugc chia thanh 3 loai:

e Frame I (Information): dugc sir dung cho viéc truyén nhan thong tin (di liéu tir 16ptrén).
e Frame S (Supervisory): dugc st dung dé kiém soétframe.
e Frame U (Unnumbered): dugc sir dung dé xac dinh cac ché do két ndi ¢ 16p 2 hodc duoc

dung dé bat dau va két thuc mot kétndi.

HOLC Frarme Structure: Mormal kode

Flag Address | Control Information

Flag

01111110 | 8 / 16 bit 8 hit "n" bytes

01111110

M (51 Transmitter Send Sequence Mumber -

M (R} Transmitter Receive Sequence Mumber FRAME T¥PE 8 L 7 L B & 4 L 3 L 2 1
S Supervisory Function Bt IMFORMLTION (1) M (R PIF|  M(S) 0
M Modifier Function Bit SUPERVISORY () MER)  |PeF| S [ S [0 |1
BIF  PolingFinal B UNMUMBERED (1) [ M [ m | [Per{m [ |1 [
HOLC Frame Structure: Extended Mode
Flag Address Control Information FCS Flag
01111110 | 8 7 16 hit 16 bit "n" bytes 16 hit 01111110
M (S Transmitter Send Sequence Mumber ) FRAME TYPE & 7T B 5 4 3 2 - -1_ -
1 1 1 1 1 1
M(R) Transmitter Receive Sequence Mumber M (S 0
= Supervizory Function Bit INFORMATION (1) M () PIF
h modifier Function Bit woow o W | 5 | 5 | o 1
FIF  Poling/Final Bit SUPERWVISORY (=) Ny Py
¥ Reservedand Setto 0 UNKUMBERED (L) | M [ b [ w [poF m [ m |1 ]
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MSi loai frame khac nhau c6 cau trac control field tuong ung khac nhau. Bit 1 va 2 cua byte
dau tién cho phép phan biét loai frame, twong tng la chiéu dai cua no.
Control filed ¢6 d6 dai la 1 (Normal Mode) hodc 2 byte (Extended Mode) cho cac frame 1
(thong tin) va frame S (gidm sat); 1a 1 byte cho frame U. Cac frame c6 thé 1a 1énh (C -
command), trd 101 (R - respond), hodc két hop 1€nh va tra 161 (C/R).
Céc bit trong Control field c6 y nghia:
e N(R): diy sb thir ty (tir 0 dén 7 trong Normal Mode, tir 0 dén 127 trong Extended Mode)
cta frame I tiép theo mong mudn nhandugc.
e N(S): day sd thi tu (tir 0 dén 7 trong Normal Mode, tir 0 dén 127 trong Extended Mode)
cua frame I guidi.
e P/F: Poll / Final bit: C6 y nghia Poll hodc Final twong trng véi frame gtri di 1a command
hayrespond:
o Command frame: Poll (P) bit dugc gui tir primary station dén secondary station.
Gia tri “1” ctia (P) bit mang ¥ nghia yéu cu secondary station giri respond frame
dén primarystation.
o Respond frame: Final (F) bit dugc gui tir secondary station dén primary station.
Gia tri “1” ctia (F) bit mang y nghia bao hiéu d6 14 frame cudi cing dugcglri.
e S:gdm 2 bit dé x4c dinh cac loai ctia frame gidm sat S (Supervisory). Vi 2 bit s& c6 4 t6
hop, tuwong tng vdi 4 loai frame S: RR, RNR, REJ,SREJ.
e M: gdm 5 bit dé xé4c dinh loai ciia frame Unnumbered. C6 téng cong 32 t6 hop, twong
(g véi rat nhiéu loai frameU.

4. Frame thong tin (I frame) va frame giam sat (Sframe)

Frame I (Information Frame) chi xuat hién sau khi kich hoat két n6i ¢ 16p 2 da dién ra. Cac
frame nay van chuyén thong tin 16p 3 trong Information field cua né.

Flag Address | Control Information FCS Flag
01111110 | 8 /7 16 bit 8 hit 16 hit 01111110
Ché d¢ hoat dong binh thudng
Flag Address Control Information FCS Flag
01111110 | 8 7 16 bit 16 hit "n" bytes 16 hit 01111110

Ché d6 hoat dong mé rong

Frame S (Supervisory) chi xuat hién sau khi kich hoat két ndi & 16p 2 da xay ra. Cac frame S
dugc sir dung dé kiém soat 101 va dam bao luu luong cac frame truyén nhan. Khac voi frame
I, frame S chi dugc danh chi s6 N(R) va khong chira cac info field.
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Flag Address | Control FCS Flay
01111110 | 8 / 16 hit 8 bit 16 hit 01111110
Frame giam sat trong ché do van hanh binh thuong
Flag Address Control FCS Flag
01111110 | 8 / 16 hit 16 hit 16 hit 01111110

Frame giam sat trong ché do hoat dong mé rong

Frame S dugc chia thanh 4 loai nho:

e RR (Receiver Ready): frame ding dé thong bao cho cac station khac biét n6 khong con &
ché d6 RNR (Receiver Not Ready) va xac nhéan viéc tiép nhan frame I tir cac stationkhac.

e RNR (Receiver Not Ready): frame dung dé thong bao cho céc station khac trang thai ban
(khong san sang nhan frame) nhdm ngan chan viéc giri frame 1. Luc nay, tir chi s6 N(R)
ctia RNR frame c6 thé biétduoc sd lugng cac frame dang dogi phia sau. Bén canh do, RNR
frame con ding dé xac nhan viéc nhan frame I tir station khac (dwa vao chi sON(R))

e REJ (Reject): frame duogc sir dung dé thong bao cho cac station khac biét mot frame I
khong dung thtr tw dd dugc nhan va yéu cau station phat truyén lai tit cac cac frame I tir
frame dugc danh tht ty N(R) trong REJframe.

e SREJ (Selective Reject): frame dugc sir dung dé yéu cau station phat truyén lai frame I c¢6
thtr tw N(R) trong SREJframe.

5. Frame Unnumbered (Uframe)

Frame U (Unnumbered) d}x(_)’c‘ su dung, dé xac dinh (;éc 9hé d6 két ndi & 16p 2 (NRM, ARM,
ABM) va duoc dung dé bat dau hay két thiic mdt két noi.

Flag

Address

Control

Information

FCS

Flag

01111110

8 /16 bit

8 hit

"n" hytes

16 hit

01111110

Ché d6 hoat dong binh thuong

Phan tiép theo gi6i thiéu mot sd frame U quan trong dugc dinh nghia trong 2 giao thirc
HDLC va SDLC. Trong d6, mot sb frame gidng nhau vé ¥ nghia va chi khac nhau vé tén goi
tuong ung vaéi 2 giao thirc HDLC va SDLC (Vi du: UA trong HDLC va NSA trongSDLC).

HDLC
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SNRM (Set Normal Response Mode): kich hoat mot secondary station hoat dong & ché
do NRM; SNRM frame dugc su dung trong giai doan khéi dau két ndi. Secondary station
duoc kich hoat va tra 1o1 béng mot frame UA dé hoan tat. Nguoc lai, néu kich hoat khong
thanh cong, secondary station s€ guri frame DM (DisconnectMode).

SARM (Set Asynchronous Response Mode): kich hoat mot secondary station hoat dong &
ché d6 ARM; SARM frame duoc sir dung trong giai doan khoi dau két ndi. Secondary
station duoc kich hoat va tra loi bﬁng mot frame UA dé hoan tat. Nguoc lai, néu kich hoat
khong thanh cong, secondary station s€ gui frameDM.

SABM (Set Asynchronous Balanced Mode): kich hoat mdt secondary station hoat dong &
ché d6 ABM; SABM frame duoc sir dung trong giai doan khéi dau két ndi. Secondary
station duoc kich hoat va tra loi bﬁng mot frame UA dé hoan tat. Nguoc lai, néu kich hoat
khong thanh cong, secondary station s€ gui frameDM.

SNRME (Set Normal Response Mode Extended): kich hoat mgt secondary station hoat
dong & ché 0 NRM Extended Mode (control field gdm 16 bit va th ty frame duoc danh
sO tir 0 dén127).

SARME (Set Asynchronous Response Mode Extended): kich hoat mdt secondary station
hoat dong ¢ ché d6 ARM ExtendedMode.

SABME (Set Asynchronous Balanced Mode Extended): kich hoat mot secondary station
hoat dong ¢ ché d6 ABM ExtendedMode.

SIM (Set Initialization Mode): dugc giri tir primary station dé bat dau cac budc quan ly
két ndi trén secondarystation.

Cac frame trén s& thiét 1ap lai chi s6 N(S) va N(R) cua cac station tham gia truyén nhan.

DISC (DISConnect): duoc st dung dé ngit cac két ndi. DISC frame chuyén cic
secondary station vao trang thai off-line, khong thé phat hodc nhan cac frame I hay frame
S, ngoai trir mot s6 loai frame U. Bén nhéan gui lai mot frame UA dé hoan tat. Trong cac
truong hop khac, qua trinh ngit két ndi mic nhién duogc hoan tit sau mot khoang thoi
gian cho timeout.

UA (Unnumbered Acknowledgement): xac nhan viéc tiép nhan cac frameU.

DM (Disconnect Mode): dugc gui tir secondary station dé bao hi¢u trang thai ngat két n6i
v6i primary station. Frame DM nay duoc ding dé tra 10i cho cac frame bit dau (SNRM,
SARM, SABM) trong trudng hop thiét bi dau cudi khong thé hoan thanh cac tha tuc kich
hoat kétndi.

RD (Request Disconnect): yéu cau ngat két ndi tir secondarystation.

RIM (Request Initialization Mode): dugc giri tir secondary station dé yéu cau lénh bat
dau ché do van hanh tir primarystation.

UI (Unnumbered Information): dugc su dung dé trao d6i thong tin (trang thai hoat dong,
thongsd,...)

XID (eXchange Identification): dugc sir dung dé thiét 1ap trude khi truyén nhan dit lidu,
vi du nhu dé yéu cAu nhéan dang hodc dé cung cép tén cacstation.
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FRMR (FRaMe Reject): tir chdi ciia mot frame nhan do 13i thu tuc (control field khong
hop 1€, information field dai qua qui dinh, s6 thtr tu frame sai, .. .). Frame nay dugc kém
v6i information field, ¢6 chira cac nguyén nhén cia viéc tirchdi.

UP (Unnumbered Poll): 1énh nay 1am cho cic station nhan frame UP bat dau truyén. Viéc
kiém tra 1a tuy chon néu bit P 130.

RSET (ReSET): reset thir tu frame trong mdt hudng. Cac station phat 1€nh nay s€ dat lai
N(S) bit dau dém tir 0, cc station tiép nhan dit N(R) bat dau dém tir0.

TEST: 1a cac frame trao d6i giira primary station va secondary station dé kiém tra kétndi.

SDLC

SNRM (Set Normal Response Mode): kich hoat mot secondary station hoat dong & ché
d6 NRM; SNRM frame duoc sir dung trong giai doan khoi dau két ndi. Secondary station
duogc kich hoat va tra 1oi bang mot frame UA dé hoan tat. Nguoc lai, néu kich hoat khong
thanh cong, secondary station s& gui frame DM (DisconnectMode).

SIM (Set Initialization Mode): dugc giri tir primary station dé bat dau cac budc quan ly
két ndi trén secondarystation.

Céc frame trén s& thiét lap lai chi s N(S) va N(R) ctia céc station tham gia truyén nhan.

6.

RQI (ReQuest fort Initialization): dugc gui tir secondary station dé yéu cau 1énh bét dau
ché d6 van hanh tur primarystation.

DISC (DISConnect): duoc st dung dé ngit cac két ndi. DISC frame chuyén cac
secondary station vao trang thai off-line, khong thé phat hodc nhan cac frame I hay frame
S, ngoai tror mot s6 loai frame U. Bén nhan guri lai mot frame UA dé hoan tat. Trong cac
truong hop khac, qua trinh ngit két ndi mic nhién duoc hoan tit sau mot khoang thoi
gian cho timeout.

ROL (Request On Line): dugc guri tir secondary station dé bao hiéu n6 dang trong trang
thai ngat kétndi.

NSI (Non Sequenced Information): duoc sir dung dé trao d6i thong tin (trang thai hoat
dong, thongsd,...)

NSA (Non Sequenced Acknowledgement): xac nhan viéc tiép nhan cac frame SNRM,
DISC,SIM.

ORP (Optional Response Poll): 1énh niy 1am cho céc station nhan frame ORP bt dau
truyén. Viéc kiém tra 13 tiiy chon néu bit P 130.

CMDR (ComManD Reject): 1énh tir chi tir mot secondarystation.

TEST: 1a cac frame trao d6i giira primary station va secondary station dé kiém tra kétndi.

Vi du HDLC hoat dong é ché d0ABM

Vi du mo ta giao thire HDLC hoat dong ¢ ché 46 ABM (Asynchronous Balanced | Mode), két
ndi point-to-point va trao doi dir liéu full-duplex. Hai station dugc chon 1a loai hdn hop: vira
1a primary station vira 1a secondary station c6 kha ning giri cac 1énh va tra 101 tai thoi diém
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bét ky. Address field trong cac frame 1a dja chi cua tram phat khi mot Iénh (command) dugc
gui di va cling 1a chinh dia chi d6 khi phan hoéi (respond) dugc gui di.

Tram B bit dau két ndi (a) trong ché d6 ABM, bang cach gui cic frame SABM (Set
Asynchronous Balanced Mode). P/F bit c6 ¥ nghia Poll, va duoc thiét 1ap “1” dé yéu cau
phan hdi.

Tram A tra 16i va x4c nhan bang frame Unnumbered Acknowledgement, UA(h).

Tram B gui frame Info thtr 2 (d), va cho biét n6 dang chd frame 1 (NR = 1) tir tram A.
Diéu nay mac nhién xac nhan tram B da nhan dang frame 0(1).

Tram B gii frame Info thtr 3 (e). P/F bit c6 y nghia Poll, va duoc thiét 1ap “1” dé yéu cau
tram A phan hoi. Trong khi d6 tram A (1) giri mot frame Info, v6i N(R) = 2 dé cho biét no
dang doi nhan frame 2. P/F ¢6 y nghia Poll, va duoc thiét 1ap “1” dé yéu cau tram B phan
hoi.

Pé phan hoi cho frame (1), tram B giri mot frame RR (f). Bit F = 1 cho thiy cac tram B
khong con frame nao dé truyén di. Trong khi d6 tram A (m) giri mot frame (m) dé phan
hdi cho frame (e).

Tram B (g) giri mot frame DISC (Disconnect) dé ngat két ndi. Bit P =1 yéu cau phan hoi.
Tram A tra 16i bang frame UA(n).

Quan sat ché do ABM, ta thdy sy kich hoat két ndi c6 thé duoc bat dau tir ca hai tram. Khac
véi ché 46 ARM céc két ndi theo hai hudéng phai dugc kich hoat riéng biét; trong ché do
ABM, d¢é kich hoat két nbi, mot frame SABM duy nhat phét ra boi mot trong hai tram 1a du.
Twong ty nhu vay trong trudng hop khi ngit két néi (frame DISC).

Station A fcombined) Station B (combined)

address  MN(S) PIF MR)
frarme J.

B SABM - P1 — a
‘_"—’__/___/_/_,‘
h BUA - F1 -

i AINFO 0 PO O T

B INFO
B INFO
B INFO
I AINFO 1 P12
B INFO

m BRR - F14:>_<:ARR ~F1 2 f
‘_’___/___/_/_/_/_/iamsc ~ F1 - 0
n oBUA - FI \x\‘

ABM trao dbi dir liéu full-duplex

W Ry = O
o
=}

7. Vi du HDLC sir dung frame REJ va SREJ d¢é sira 18isai

Viéc phuc hdi lai mot frame Info bj sai trong khi truyén c6 thé dugc thuc hién nho cac frame
REJ (Reject) va SREJ (Selective Reject).
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Str dung cac frame REJ

Tram 1 truyén frame INFO s6 1 (NS = 1). Do nhiéu trén dudng truyén, gia sir frame nhan
duoc ¢ tram 2 bisai.

Tram 1 truyén frame INFO s6 2 (NS = 2), gia sir frame nay dén duoc tram 2 va khong bi
sai.

Tram 2 giri mot frame REJ véi NR = 1. Viéc nay cho thiy rang frame 1 di bi tirchdi.
Tram 1 truyén lai tit ca cac frame tir frame s 1 tr& di (bao gdm ca frame s62).

Station 1 Station 2

address frame  KI{S) PIF KR

02 MFO 0 PO O
0 MFO 0 PO 1
. 02 INFO , 1 PO 1
b 02 MFO 2 PO 1
. 01 RE. PO 1

d 02 INFO 1 P01

e LU MFO 1 PO 2 |
; 02 MFO 2 PO 2
Str dung frame REJ

St dung cdc frame SREJ: Frame SREJ cho phep hé théng phuc hdi frame bi sai mot cach
hi€u qua nhat, vi nd chi yéu cau truyén lai ding frame bisai.

Tram 1 truyén frame INFO s6 1 (NS = 1). Do nhiéu trén duong truyén, gia sir frame nhan
duoc ¢ tram 2 bisai.

Tram 1 truyén frame INFO s6 2 (NS = 2), gia sir frame nay dén dugc tram 2 va khong bi
sai.

Tram 2 giri mot frame SREJ véi NR = 1. Viéc nay cho thiy rang frame 1 d4 bi tirchdi.
Tram 1 chi truyén lai frame sd1.

Station 1 Station 2

address frame NSy PIF - NRE)

02 IMFO 0 PO D

it MFO 0 PO 1
. |02 NFO 1 PO
b |02 MFO 2 PO 1
o el SRE PO 1
g 02 MFG 1 PO 1
o Ll NFO 1 PO 3
¢ |nz IMFO 3 PO 2

Str dung frame SREJ
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Phan 2: Cau héi chuan bi

Cau 1: Tim hiéu va so sanh 2 giao thirc SDLC va HDLC?

Cau 2: Hay cho biét "bit stuffing" 1a gi? Nguyén tic chén bit “0” cia “bit stuffing” 1a nhu thé
nao?

Cau 3: Hay cho biét chtrc ning cua control field trong giao thirc HDLC?

Céau 4: Tim hiéu “transmission window” va cho biét vai tro ctia “transmission window” khi
truyen dir liéu?

Cau 5: Cho biét vai tro ciia FCS (Frame Check Sequence) field va cach tinh CRC?

Cau 6: Giai thich co ché stra cac frame bi sai khi truyén trong giao thirc HDLC?
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Phan 3: Tién hanh thi nghiém

SV thuc hién thi nghiém va trad loi cac cau hoi trong phd‘n thi nghiém, sau lfhi hoan thanh
xong phan thi nghiém, sinh vién nop lai cau tra loi cho gido vién huong dan thi nghiém.

Chu ¥: sinh vién kiém tra thét ki cac day ndi ngudn truwée khi bat ngudn. Néu xay ra
tinh trang hw héng cac thiet bi thi nghiém do 1oi sinh vién, toan by nhém thi nghiém sé
khong dugc tiep tuc hoc thi nghiém nira.

Ngay thi nghi€ém:.......ccoeeiiiiiiiiiiiiiiiiiiinnnne.
Nhom: ...........

1. Gi6i thiéu Module thi nghiém DLTC72-MP:

Module DL TC72-MP cho phép md phong hoat dong cua céc glao thirc truyen thong sb. Tir
do6, sinh vién c6 thé quan sat va rat ra cac dac diém cua timg giao thirc dé hiéu rd hon hoat
dong cia céac giao thic truyén thong thucté.

Module DL TC72-MP duoc mo ta nhuhinh:

Module nay gom cac phén:

e USB port dé két nbi voi maytinh

e Hai man hinh hién thi LCD gitip quan sat cic frame dir liéu trao d6i qua lai trong cac giao
thtrc.

e Cac card mo phong giao thirc va khe cam twong Gng dé két ndi véi Module TC72-MP.
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e Céc card md phong cac giao thirc bao gdbm HDLC, X.25, Frame Relay va ATM. Trong
pham vi bai thi nghiém nay, card mé phong giao thirc HDLC dugc sir dung dé quan sat
cac frame dir lidu trao ddi giita haitram.

e Phian mém diéu khién (DLprot) giup két nbi vi may tinh va diéu khién Module TC72-
MP. Phan mém nay c6 giao dién nhuhinh:

FE DLprot H=
File “iews Help
Simulator; IHDLE: balanced mode fodule : IHDLE MODE : I Stop

TC72-MP Connection Status ID.K. ;DL TCF2-MP Module connection working

— Simulation Commands
Downl Speed ] STEF':I B

kin

Start | Stop | Hesetl

—Meszages —_—

I Transmizzion Window = 3

—LED + LCD Outputs

1 LED 0 ) LED 08  LED_17 ¢ LED_25 & LED_33 ) LED 47
) LED 02 1 LED 10 ¢ LED_18 ¢ LED_26  LED 34 ) LED 42
) LED 03 1 LED T ¢ LED_19 O LED_27 ) LED 35 ) LED 43
) LED 0 1 LED 12 ¢ LED_20 ¢ LED_28 ) LED 36 ) LED) 44
) LED 05 1 LED 13 ¢ LED_21 " LED_29 ) LED 27 ) LED A5
) LED] 0B ) LED {4 & LED_22 ¢ LED_30 ) LED 28 ) LD 4
) LD 07 1 LED 15 ¢ LED_23 " LED_3 ) LED 23 ) [LED) 47
) LED 08 1 LED (B & LED_24  LED_32 ) LED 40 ) LED 48

L2 20INFOODT wOG | ppyy g LCD M2 o
Lo Lz

Feady o

Céc chtrc nang chinh ctia phin mém nay:

e Simulator: m6 td mo phong dangchay.

e Module: card md phong dang két ndi voi ModuleTC72-MP

e Mode: mode mo6 phong (Run, Stop hoac TestMode)

e Simulation Commands: cac 1énh diéu khién ding trong mophong.

e LED + LCD output: Hién thi LED va LCD ding véi trang thai hoat dong trén card mé
phong va dugc cap nhat tai mdi budéc mophong.

Man hinh LCD hién thi c4c thong s6 cta giao thitc (HDLC) md phong:
e ADDRESS : dia chi cuaframe

e CODE : loaiframe

e N(S): bo dém frame truyéndi

e P/F: bit Poll /Final

e N(R): bo dém frame nhandugc

e INFO : ndi dung cua Informationfield

e FCS: Frame Check Sequence, G (Good) or B(Bad).
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2. M6 phéng giao thirc HDLC hoat dong & ché d0ABM

Phan nay md phong giao thirc HDLC hoat dong ¢ ché 46 ABM (Asynchronous Balanced

Mode), ket noi point-to-point va trao doi dir li¢u full-duplex. Hai station dugc chon la loai

hon hop: vira la primary station vira 1a secondary station c6 kha nang guri cac 1énh va tra 161

tai thoi diém bat ky.

Cic budc tién hanh:

Két nbi module thi nghiém DL TC72-MP véi may tinh qua giao tiépUSB

M6 chuong trinh moé phongDLprot

M¢ file mé phong HDLC hoat dong & ché 46 ABM. Dung menu File/Open Simulation va tro

dén fileSphdl1.sim

Kiém tra giao dién GUI ctia chwong trinh DLprot, dam bao c6 két ni gitta trinh diéu khién

va Module (Kiém tra khung TC72-MP ConectionStatus)

Chon vao nit Reset dé tra vé trang thai mac dinh cua Module trudce khi tién hanh mophdng.

Tir day tro vé sau, tai mdi budc, sinh vién tuan ty click chon vao phim UP trén giao dién

GUI, quan sat cac dén LED va noi dung goi tin, ghi nhan két qua va thuc hién cac yéucau:

e BI: Quan sat va kiém tra dén LED s6 1 (mau d6) & Station 20 chdy sang, bao hiéu frame
s6 1 duoc truyén tir Station 20 dén Station 10. Xac dinh address field, control field, info
field trong frame s& 1. Cho biét loai va tac dung cua frame nay. Xac dinh gia trj cua bit
P/F va giai thich y nghia cta bitnay.

e B2: Quan sat va kiém tra dén LED s 2 (mau xanh) ¢ Station 10 chay sang, bao hiéu
frame s6 2 duoc truyén tir Station 10 dén Station 20. Cho biét y nghia ctia frame s6 2.
Xéc dinh gia tri cua address field, P/F bit va gidithich.

e B3: Quan sat va kiém tra dén LED s6 3 (mau d6) ¢ Station 20 chdy sang, bao hiéu frame
s0 3 dugc truyén tir Station 20 dén Station 10. Cho biét ¥ nghia ciia frame nay. Xac dinh
gia tri cua P/F bit, N(S), N(R) va giaithich.

e B4: Kiém tra dén LED s 4 twong tmg voi chiéu truyén cta frame. Giai thich tai sao
address field trong trudng hop nay khac véi address filed & bude 2 du chiéu truyén ciia
goi tin 1a tuongtu.

e B5: Kiém tra dén LED sb 5. Cho biét loai cua frame truyén di. Xéc dinh gié tri cua P/F
bit, N(S), N(R) va giai thich. Ghi nhén lai gi4 tri cua info field va cho biét dit liéu trong
info field nay 1a gi, duoc ly tirdau?
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B7-8: Kiém tra dén LED tuong tmg véi chiéu truyén cua frame. Xac dinh gié trj ctia P/F
bit, N(S), N(R) va data ¢ info field trong tung truonghop.

B9: Kiém tra dén LED s6 9. Xéc dinh gia tri ctia P/F bit, N(S), N(R). Station 10 thuc hién
truyén frame c6 N(S) = 2 trudc khi nhan dugc xac nhan dd nhan dung frame c6 N(S) = 1
tur Station 20 c6 hop 1€ khong? Tai sao?

B10: Kiém tra dén LED s 10. Giai thich 1y do tai sao bit P/F duoc set thanh “1” trong
truong hop nay? Cho biét vai trd clia tranmission window & phianhan.

B11: Kiém tra dén LED sb 11. Cho biét loai va y nghia ciia frame s6 11. Xac dinh gia tri
cua P/F bit, N(S), N(R) va gidithich.

T budc nay vé sau, gia sw transmission window dwoc thiét lgp bang 4.

B12-13-14: Kiém tra dén LED twong mg véi chiéu truyén cua frame. Xac dinh gia tri
cua P/F bit, N(S), N(R) va data ¢ info field trong tirng truong hop. Dy doan gid tri cac
field P/F bit, N(S), N(R) cua frame info tiép theo truyén theo hudng tir Station 10 dén
Station 20.

B15: Kiém tra dén LED s6 15. Kiém chimg va giai thich 1y do tai sao bit P/F duoc set
thanh “1” trong truong hgpnay?

B16: Kiém tra dén LED sb 16. Cho biét loai va y nghia cila frame s6 11. Xac dinh gia tri
ctia P/F bit, N(S), N(R) va giai thich 1y do tai sao N(R) ctia frame nay c6 gié tri bang“0”.
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e B17-18: Kiém tra dén LED twong ung v&i chiéu truyén cta frame. Xac dinh gid tri cac
field trong frame truyén nhan va mé ta qué trinh két thac mot két ndi trong giao thirc
HDLC.

7. Ghi nhén lai toan b qua trinh truyén di li¢u gitra 2 Station trong mé phongtrén

3. Mo phéng giao thirc HDLC va co ché sira sai dung frame REJ

Phan nay mo phong phuong thirc sira cac frame bi sai trong qua trinh truyén véi giao thirc
HDLC. Tram thu s& yéu cau tram phat truyen lai tat ca cac frame ké tir frame sai nho thong
tin trong frame REJ. Gia st ban dau ke‘g ndi giira 2 tram da duogc thiét 1ap va cac tram c6 thé
trao doi thong tin véi nhau. Cac budce tién hanh:
1. Mo file mo phong co ché stra sai ding frame REJ. Ding menu File/Open Simulation va tré
dén fileSphdl2.sim
2. Kiém tra giao dién GUI ctia chuong trinh DLprot, dam bao c6 két ndi gitta trinh diéu khién
va Module (Kiém tra khung TC72-MP ConectionStatus)
3. Chon vao nat Reset dé tra vé trang thai mac dinh ctia Module trudc khi tién hanh mophong.
4. Tu day tro vé sau, tai mdi bude, sinh vién tuan tu click chon vao phim UP trén giao di¢n
GUI, quan sat cac dén LED va noi dung goi tin, ghi nhan két qua va thyc hién cac yéucau:
e B1-2: Kiém tra dén LED tuong tng véi chiéu truyén ciia frame. Xéc dinh gia tri cta P/F
bit, N(S), N(R) va data ¢ info field trong tung truonghop.
e B3:Kiém tra dén LED s 3. Gia st frame sb 3 ndy bi sai do nhiu trong qua trinh truyén.
Xac dinh gia trj field FCS va cho biét ¥ nghia cta field FCSnay.

e B4:Kiém tra dén LED s6 4. Gia st frame s6 4 nay truyén dung dén bén thu. Xac dinh gia
tri cia P/F bit, N(S), N(R) trong framenay.
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e BS5: Kiém tra dén LED sb 5. Cho biét loai va y nghia ctia frame truyén di. Xéc dinh gia tri
cua P/F bit, N(S), N(R) va giai thich. Dy doan phan Gng cua Station 10 khi nhan duoc
frame s6 5nay.

e B6: Kiém tra dén LED s 6. Xac dinh gia tri caa P/F bit, N(S), N(R) cua frame truyén di.
Giai thich co ché stra 18i trong trudng hop dung frameREJ.

e B7-8: Kiém tra dén LED twong tng véi chiéu truyén cua frame. Kiém chimg qua trinh
stra 16i dung frameRE].

Ghi nhén lai toan bd qua trinh truyén dir liéu giira 2 Station trong mo phongtrén

4. M6 phoéng giao thirc HDLC va co ché sira sai dung frame SREJ

Phan nay mo phong phuong thirc sira cac frame bi sai trong qua trinh truyén véi giao thirc

HDLC. Tram thu s& yéu cau tram phat truyén lai duy nhat frame bi sai nho thong tin trong

frame SREJ. Gia st ban dau ket ndi giita 2 tram d3 duoc thiét 1ap va cac tram c6 thé trao ddi

thong tin v6i nhau. Cac budc tién hanh:

M file md phong co ché sira sai dung frame SREJ. Dung menu File/Open Simulation va tr6

dén fileSphdl3.sim.

Kiém tra giao dién GUI ctia chuong trinh DLprot, dam bao co két ndi giita trinh diéu khién

va Module (Kiém tra khung TC72-MP ConectionStatus)

Chon vao niit Reset dé tra vé trang thai mic dinh cia Module trudc khi tién hanh mophong.

Tu day tro vé sau, tai mdi bude, sinh vién tuan tu click chon vao phim UP trén giao di¢n

GUI, quan sat cac dén LED va noi dung goi tin, ghi nhan két qua va thyc hién cac yéucau:

e B1-2: Kiém tra dén LED tuong tng v&i chiéu truyén ciia frame. Xéc dinh gié tri cia P/F
bit, N(S), N(R) va data ¢ info field trong ting truonghop.
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e B3:Kiém tra dén LED sb 3. Gia sir frame s 3 nay bi sai do nhiéu trong qua trinh truyén.
Xéc dinh gia trj field FCS va cho biét ¥ nghia cua field FCSnay.

e B4:Kiém tra dén LED s 4. Gia sir frame s 4 nay truyén ding dén bén thu. Xac dinh gia
tri cua P/F bit, N(S), N(R) trong framenay.

e B5: Kiém tra dén LED s6 5. Cho biét loai va y nghia cta frame truyén di. Xac dinh gia tri
cua P/F bit, N(S), N(R) va giai thich. Dy doan phan tng cia Station 10 khi nhan duoc
frame s6 5ndy.

e B6: Kiém tra dén LED sb 6. Xac dinh gié tri caa P/F bit, N(S), N(R) cta frame truyén di.
Giai thich co ché stra 18i trong trudng hop dung frameSREJ.

e B7-8: Kiém tra dén LED tuong tng véi chiéu truyén cua frame. Kiém chimg qua trinh
stra 16i dung frameSREJ.

Ghi nhén lai toan bd qua trinh truyén dir liéu giira 2 Station trong mo phongtrén

So sdnh sw giong va khdc nhau giiva hai co ché sira 16i ding frame REJ va SREJ
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