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 7-1  

7-1  
data communication

7-1.1 7-1.2

7-1.1  

s i m p l e x h a l f -

duplex full-duplex

7-1
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7-2

1~7

7-2 8

 7-2  

Step1 Step2

Step3

Step4

Step5 Step7

Step8

Hinet

Step6
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C7 - 1

AM/FM

7-1

parallel serial

8 bits

7-3

Step

2~9

2

Step1

Step3

LPT
25

"E"
ASCII

0
1
0
0
0
1
0
1  7-3  
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 7-4  

7-2

7 - 2

1

LPT L ine Printer Terminal RS-232C/COM USB
IDE In tegra ted  Dev ice IEEE Institute of

Electronics SCSI Small E lectr ical  and E lec-
Computer System Interface tronics Engineers

1394

 
/

S-ATA Serial Advanced
Technology Attachment
S A S S e r i a l  A t t a c h e d
S C S I

P.S.IEEE 1394
1394

Step

1
1 

1

Step2 RJ-45 8

 "E" ASCII 01000101

1 1

7 - 4
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C vs. 

synchronous transmission
asynchronous transmission

characters

error check bits 7-5

7-3

1 1
7-6

7 - 3

1

 7-6  

 7-5  

77 777
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C
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baseband broadband

7-7

Asymmetric Digital Subscriber Line, ADSL

7-8

 7-7
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1
Windows XP

 7-8  ADSL

Step /
/

3

Step /
/

4

Step2

Step

Windows

1
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Step IE
h t t p : / /

www.fisp.com.tw

5

Step
Windows

6

Step7

bandwidth

bps bits per second

7-4

7 - 4

56K 56Kbps T1 1.544Mbps

64K 64Kbps T2 6.312Mbps

128K 128Kbps T3 44.736Mbps
256K 256Kbps T4 274.176Mbps

P.S.K=103 M=106
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C(    )1. RS-232C

(    )2.

(    )3.

(    )1.
  (A)   (B)   (C)   (D)

(    )2. 8
  (A)   (B)   (C)   (D)

(    )3.   (A)MHz  (B)dpi  (C)bps  (D)BPI

7-1.2  

circuit switching

nodes 7-9

A

B
C

D

F

E

A C

AB CD
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 7-9  

Step
A B
1

Step D A3
D

Step
A

B

2

A

B

E

I

F

message switching

A

C

G

B

D

J

H
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A

B

N1

N5

N4

N3

N2

7-10

A B A-N2-N5-B

 7-10  

Step N 2

N5

3Step A N21

Step N5 B4

Step N22
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A

N1

B

N5

N2

N3

N4

 7-11  

Step A
N1 N2

2

Step B8

packet switching

packets

7-11

7 - 1 1

Step A B
3

1

Step N1 N53

Step N5 B5

Step N5 B7

Step N4 B6

Step N2

N5 N4

4
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7 - 5

(    )1. message switching

(    )2. packet switching
packe t s

(    )1.
  (A)   (B)   (C)   (D)

(    )2.
  (A)   (B)   (C)   (D)

(    )1.   (A)
  (B)   (C)   (D)

(    )2. 56Kbps 2MB
  (A)5   (B)6   (C)7   (D)8

(    )3.   (A)   (B)   (C)
  (D)

(    )4.
  (A)   (B)   (C)   (D)

1.   a.   b.   c.
(1) _____
(2) _____
(3) _____

7-1

7-5
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 7-12  

7-2  

7-2.1  

twisted pair coaxial

cable fiber optic cable

microwave infrared

7-12

100

Shielded Twisted Pair,

STP Unshielded Twisted Pair,

UTP STP

UTP

⇒

⇒

⇒

⇒
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7-7

7 - 7

RJ-45 BNC British Naval Connector AUI Attachment Unit Interface

EIA/TIA / UTP
Category 1 Cat 1 Category

6 Cat 6
Cat 5 7-6 UTP Cat 1 Cat 6

7 - 6 UTP

Cat 1 2Mbps Cat 4 20Mbps

Cat 2 4Mbps Cat 5 100Mbps

Cat 3 16Mbps Cat 6 2.4Gbps

 7-13  

Ethernet

77 777
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C

P.S. RJ-45 RJ-11

7-13

thick

coaxial cable thin coaxial cable

200 500 10Mbps
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 7-14  

  

  

 7-15  

line of sight
50

7-14

100Mbps 10Gbps

2GHz

40GHz

communication satellite

7-15
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100BaseT 10Base2 10Base5 10BaseF 10Broad36

1. Mbps megabits per second 100BaseT
100Mbits

2. 1 0 B a s e 2
Base 10Broad36 Broad

3.
10BaseF F 10Base2 2

200

 7-17 PDA

100GHz 1000THz

50

°±15 PDA

7 - 1 7

 7-16  

7-16
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(    )1.

(    )2. RJ-45

(    )3.

(    )1.
  (A)   (B)   (C)   (D)

(    )2.   (A)   (B)   (C)
(D)

(    )3. 10BaseT   (A)   (B)   (C)
  (D)

7-2.2  

server workstation

7-18

h o s t

7-8

7 - 8
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NOS

Network Operating System

Novell NetWare
Windows NT/2000/XP/Server UNIX Linux 7-
19 Linux Red Hat  7-19 Linux Red Hat

 7-18  

A

Step
A
2

Step A4
Internet

Step A1

Step A3

terminal

7-18
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 7-21  

/ DAC

/ ADC

7-2.3  

modem

modulator and demodulator,

modem

7-20

56Kbps 7-21

 7-20  

NIC

Network Interface Card

7-22

7-23

 7-22  

analog signal

digital signal

0 1
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A
B

C
D

E
F

hub

7-24

7-25  7-24  
courtesy of Planex

 7-25  

Step A C1

Step E
C

A C

2

port port

32
 7-23  

08:22:07:6B:8C:53 08:20:12:6A:34:8D IEEE

Media Access Control
address, MAC

6bytes

MAC
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A
B

C
D

E
F

switching hub

7-26

7-27

 7-26  
courtesy of 

 7-27  

Step A C1

Step E F2

repeater

7-28

2
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 7-28  

b r i d g e

7-29

7-30  7-29  
courtesy of 

A1

A2

A3

B1

B2

B3

A

BStep A A1

A 3 B 3

A

1

 7-30  

A B
A1 08:22:07:6B:11:1C B1 09:20:16:1B:15:01

A2 08:22:07:6B:11:1D B2 09:20:16:1B:15:02

Step A3

B3 B
2

Step A
A3

3

Step B
3

B3

4
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router

7-31

7-32

 7-31  
courtesy of 

 7-32  

B

g a t e w a y

7-33 A

B B

7-34 7-33  
courtesy of 

C

A

Step R5 B B34

B1

B2

B3

A1

A2

A3

R1

R5 R3

R2

R4

C1

C2

C3

Step R1

R 1 - R 3 -
R5 B

2

Step R3 R53

Step A A2

B B3

R1

1
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A1

A2

A3

B1
B2

B3

A

B

 7-34  

Step A1

B 3

1

Step A
B

B

2
Step B3

Step B3 34

(    )1.

(    )2.

(    )3.

(    )1.   (A)   (B)
  (C)   (D)EBCDIC ASCII

(    )2.
  (A)   (B)   (C)   (D)

(    )1.
  (A)   (B)   (C)   (D)

(    )2.   (A)   (B)
  (C)   (D)

(    )3.   (A)   (B)   (C)   (D)

7-2

A A3
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7-3  
network topology

7-3.1  
bus network

terminator

(    )4.   (A)Mac OS  (B)Windows 98  (C)MS-DOS
(D)NetWare

(    )5.
  (A)   (B)   (C)   (D)

(    )6.   (A)   (B)
(C)   (D)

(    )7. RJ-11   (A)   (B)
  (C)   (D)

(    )8. 3

  (A)   (B)   (C)   (D)

28
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T  

 7-35  

(b)

7-35

 7-36  

A

B
C

D

E

Step A1

Step
A

3
Step

D

4

Step A2

broadcast

7-36

A D

(a)
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T

(    )1.
terminator   (A)   (B)   (C)

  (D)

(    )2.
  (A)   (B)   (C)   (D)

1.

白板

ws01

ws02 ws03 ws04 ws05 ws06 ws07 ws08 ws09

ws10 ws11 ws12 ws13 ws14 ws15 ws16 ws17

ws18 ws19 ws20 ws21 ws22 ws23 ws24 ws25
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 7-37  

1
2

7-3.2  
star network

7-37

7-38 B

D

(a)

http:/ / l in.center.kl .edu.tw/
network.htm

(b)
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E

D

C

A

B

 7-38  

Step B

D

2

Step E
C

2

C E B
D

3

Step B D1

(    )1.   (A)
(B)   (C)
(D)

(    )2.   (A)   (B)T   (C)
  (D)

1. 7-3.1

32 hub switching hub



337
77 777

          D
C

2

 7-39  

7-3.3  
ring network

MultiStation Access Unit, MAU MSAU

7-39

(a)

token packet

7-40 A

C

h t t p : / / p f . m e i h o . e d u . t w /
~winston/network_resource/
the_book/computernetwork.
html

http://www.tsshs.tpc.edu.tw/
networking/chap3.htm

(b)
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client-server network server-based

s e r v e r

clients Microsoft NT

peer-to-peer network

Microsoft 9x/XP

 7-40  

Step A1

Step B4

Step C A6

A

E

D

C

B Step B3

Step C5

Step A C7

7-3.2

Step2
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C(    )1.   (A)   (B)   (C)

  (D)

(    )2.
/   (A)   (B)   (C)   (D)

(    )3.

  (A)   (B)   (C)   (D)

(    )4. 5
(A)   (B)   (C)   (D)

(    )5.   (A)
(B)   (C)   (D)

(    )6. Windows 9x/XP   (A)
  (B)   (C)   (D)

7-3
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7-4  
communication protocol

7-4.1  OSI

International Organization for

Standardization ISO

Open Systems Interconnection,

OSI 7-41 OSI

OSI

ISO 130
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7

application layer

header

7 - 4 2 2

6

presentation layer

/

ASCII

/

7 - 4 2 3

 7-41  OSI

ISO OSI
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5

session layer

7-42 4

4

transport layer

segments

7 - 4 2 5

3

network layer

7 - 4 2 6

2

data link layer

7-42

7

1

physical layer OSI

7-42 8

OSI

header
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 7-42  OSI

Step A
B

1

smtp

half-duplex

IP
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Step 3
N H

6

Step 27

Step 18

Step 4
TH

5

Step 5
B

SH

4

Step 6
PH

3

Step 7 A
0 1

Application Header, AH

2

Step
... e-mail

B

9

Step
OSI
10

Step B11
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(    )1.
(    )2. ISO OSI

(    )3. OSI

(    )1.
  (A)   (B)   (C)   (D)

(    )2. ISO   (A)   (B)   (C)   (D)

(    )3. IE ISO OSI
(A)   (B)   (C)   (D)

1. OSI
a.   b.   c.   d.   e.   f.   g.
(1) _____

(2) _____

(3) _____

(4) _____

(5) _____

(6) _____

(7) _____

OSI
OSI 7-9 OSI

7 - 9 OSI

OSI
ICQ

/
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collision

7-4.2  

IEEE

OSI

/ CSMA/CD

/ Carrier Sense Mul-

tiple Access/ Collision Detection

Ethernet

CSMA/CD

token passing

token ring network

Fiber Distributed Data Interface,

FDDI

busy token
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1960 1970 Xerox

10Mbps 10Base2

10Base5 10BaseT

1980 IBM 4Mbps

ANSI

100Mbps FDDI

(    )1. CSMA/CD

(    )2.

(    )3.

(    )1.   (A)CSMA/
CD  (B)token passing  (C)NetBEUI  (D)IPX/SPX

(    )2.
  (A)Ethernet  (B)FDDI  (C)token ring network  (D)Fast

Ethernet

free token
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Internet

 7-44  

Step1
Step2
Step3
Step4

Step5
Step4

Step3

Step1

Step5

Step2

7-4.3  
TCP/IP

OSI 7-43

DoD Department of Defense Model

TCP/IP

TCP/IP OSI

TCP/IP

TCP/IP Transmission Control Protocol/Internet

Protocol, /

ARPANET TCP

IP

IP

TCP

connection-oriented 7-44
ATM

 7-43  DoD

Application Layer

Transport Layer

Network Layer

Link Layer
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TCP/IP OSI

OSI TCP IP

7-45

Application

Presentation

Session

Transport

Network

Data Link

Physical

FTP SMTP Telnet

TCP UDP

IP

應用層

傳輸層

網路層

連結層

7   

6   

5   

4   

3   

2   

1   

IPX / SPX
NetBEUI / NetBIOS

TCP/IP
Windows / MS-DOS \

\ \

ping

 "ping www.edu.tw" WWW

ipconfig IP

tracert

telnet  "telnet bbs.mgt.

ncu.edu.tw" BBS

ftp  "ftp ftp.

nctu.edu.tw" FTP

 7-45  TCP/IP OSI

S i m p l e
Ma i l  T r ans fe r  P r o t o c o l ,
SMTP

F i le Transfer Protocol,
FTP

Telnet

P.S.W i n d o w s  9 8
IP

 "winipcfg" 

Ethernet
Token Ring FDDI

P.S.UDP User Datagram Protocol TCP
UDP

OSI TCP/IP DoD
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2

Step /
/
1

Step2

  

Step3

77 777
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8-1
p.64

Internet
TCP/IP

100BaseT
CSMA/CD

WAP

IEEE
802.11b

10Base5
CSMA/CD

7-4.4

OSI

TCP/IP

 7-46  
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C(    )1. TCP/IP Internet

(    )2. UDP IP OSI

(    )3. TCP/IP ARPANET

(    )1. TCP OSI   (A)   (B)
  (C)   (D)

(    )2.   (A)ipconfig  (B)ping  (C)ftp
(D)telnet

(    )3. IP   (A)ipconfig  (B)ping
(C)ftp  (D)telnet

7-4.4  

7-

10

7 - 1 0

IEEE 802.11b

WAP

P e r s o n a l
Area Network, PAN

PDA
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/

bluetooth

Ericsson IBM Intel Nokia Toshiba

10

100

1Mbps

PDA

7 - 1 1 IEEE 802.11x

IEEE 802.11b 1 2.4GHz 11Mbps

IEEE 802.11a 2 5.0GHz 54Mbps

IEEE 802.11g 3 2.4GHz 54Mbps

IEEE 802.11b

I E E E  8 0 2 . 1 1 b

IEEE 802.11

100

11Mbps IEEE

802.11b

IEEE

7-11
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IEEE 802.x
IEEE 802.x IEEE OSI

7-12
7 - 1 2 IEEE 802.x

802.3 CSMA/CD

802.5 token ring network

802.6 Metropolitan Area Network, MAN

802.10

802.11

P.S.
200Mbps

(    )1.   (A)   (B)   (C)
(D)

(    )2. WLAN   (A)802.2  (B)802.3  (C)
802.5  (D)802.11b

(    )3. TCP/IP IEEE802.11b Ethernet
  (A)   (B)   (C)   (D)

WAP Wireless Application Protocol

WAP Nokia Motorola Ericsson

PDA

9.6Kbps

WAP GSM

W M L

WAP

WML W i r e l e s s  M a r k u p
Language

HTML Hyper- text
Markup Language
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(    )1. ISO OSI   (A)9  (B)7  (C)5  (D)3

(    )2. OSI
  (A)   (B)   (C)   (D)

(    )3. OSI
(A)   (B)   (C)   (D)

(    )4.
(A)Ethernet
(B)token ring network
(C)Fast Ethernet
(D)Gigabit Ethernet

(    )5. Internet
(A)TCP/IP
(B)ISO OSI
(C)NetBEUI
(D)IPX/SPX

(    )6. WLAN
(A)   (B)WAP  (C)IEEE 802.11b  (D)IEEE 802.10

1.

a.     b.     c.     d.

        b       

(1)                

(2)
               

(3)                

7-4

50
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7-5  

ADSL

7 - 4 7

ADSL

7-48

splitter

ADSL

 7-47  ADSL

Step1 Step
ADSL

3

Step2

Step RJ-
45 ADSL
4

Step ADSL5

ADSL

ADSL
PWR SYS

hub

Internet

LAN

ADSL

 7-48 /ADSL
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A 3G   

B PDA  PDA

C   

B courtesy of Sony C

A courtesy of Nokia
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D   

E   

F   

G   

F courtesy of jazzspeakers

D

E

G
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1. 1.
twisted pair 2. 2.

1. 1.
coaxial cable 2. 2.

3.
1. 1.

fiber optic cable 2. 2.
3. 3.

microwave
1. 1.

Infrared 2. 2.

OSI

1
1~2

1
1~2

1
1~2
1~3
1~7

simplex half-duplex full-
duplex

parallel serial

characters
1

bandwidth
bps bits per second

baseband
broadband
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communication protocol

ISO OSI
OSI

OSI

7

6

5

4

3

2

1

/ Carrier Sense Mul-
tiple Access/Collision Detection, CSMA/CD token passing

TCP/IP Internet TCP
IP IP

IEEE 802.11b

Bluetooth 10 100

OSI
OSI

OSI

7

6 / WinZip PowerCrypt
2000

5

4

3

2

1
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(    )1.   (A)
  (B)

  (C)
  (D) ADSL

(    )2. 9600bps 6000 Big-5
1 Big-5 2 bytes   (A)0.625   (B)1.6   (C)5

(D)10

(    )3.   (A)T3  (B)T1  (C)512K  (D)256K

(    )4. RS-232C   (A)   (B)   (C)
  (D)

(    )5.   (A)   (B)
  (C)   (D)

(    )6. 20
  (A)   (B)

  (C)   (D)

(    )7.   (A)   (B)
  (C)   (D)

(    )8.
  (A)   (B)   (C)   (D)

(    )9. 1 0 B a s e T   ( A )
Coaxial Cable   (B) Twisted Pair   (C) Infrared Ray

(D) Optical Fiber

(    )10.
  (A)   (B)   (C)   (D)

(    )11.
  (A)   (B)   (C)

(D)
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(    )12.OSI IP   (A)   (B)
  (C)   (D)

(    )13. O S I
(A)   (B)   (C)   (D)

(    )14. Internet   (A)TCP/IP  (B)
IPX/SPX  (C)NetBEUI  (D)Ethernet

(    )15.
ADSL   (A)ADSL   (B)   (C)   (D)

1.
a. b. c. d. e.

(1) ______ 30

(2) ______ (1)

(3) ______

2.

(1)

                
               

(2)

(1) /

(2)

(3)
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