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W5 27 2k - WBEAEDE T v & BRG] (FFE p. 1-30)

WS DiEEE (communication process, p. 1-3)

Communication System

|
ir?le::r?:tgn l{ Transmitter Receiver
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I Channel
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I signal signal
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% . FERE (telephone), /%% (broadcasting), f > % —% v bk (Internet), #ri# (newspaper),...
JERE : % (broadcasting), —sif# (point-to-point)
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d VY ~— A (communication resources, p. 3)
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/) (transmitted power) & i@{Z B EE (channel bandwidth)
(voice) 300-3100 Hz

MEE (noise) & SNR (signal-to-noise ratio)
7 v~L (decibel, dB)
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#RJE (source of information, p. 3-10)
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Start of field |
Start of field Il

End of field |

End of field Il

75 (speech), &% (music), % (pictures), = > B = —& D7 — 4 (computer data)
7 (signal): FEfEO—{MES% (single-valued function of time)
75 (speech): & (sound source) & i (voice tract)

H (music): fEgf: (melody) & Fns (harmony)

% (picture): ZFWER (sequential scan), BE[{% (video)




aL ¥ a—HXOT—4 (computer data): bit, ASCII, FE[FIHIF — % (asynchronous data)

Idle
High |
|
0 by bo b3 by bs bg by bg 1 I
Low . . . . . . }
| start ! Data bits | Parity | Stop |
: bit | D opit | obit |

7 — X LA (data compression): RIiEAfE (lossless compression), FE AL (lossy compression)
FE R EAE O IPEG 445 51t (image coding), MPEG W44 51k, (MPEG video coding), MPEG
5/t (MPEG audio coding)

HW{E# (communication network, p. 10-15)

Boundary
of subnet

Hosts

IEI/%%&T@ (circuit switching) & /37w L 4Z#i (packet switching)
48 (data network): OSI 27 /L (open systems interconnection reference model)

Layer End-user X End-user ¥
Function
Layer 7 protocol
7 Application f—————+——++———-+-"—+—+—-—+-————————— Application Provision of access to the 051 environment for end-users.
) Layer & protocol [ | Transformation of the input data to provide services selected
5 Presentation { Presentation by the application layer; an example of data transformation
| | ! is encryption to provide security.
Layer 5 protocol [ X | Provision of the control structure for communication
5 Session Session between two cooperating users, and the orderly management
| . | ! of the dialogue between them.
Layer 4 protocol -t to- i
4 Transport |———————____SXL7REES ] Transport End-to-end {i.e., source-to-destination) control of the
| | |  messages exchanged between users,
Layer 3 Layer 3 |
protocol protocol Routing of packets through the network and flow control
3 Network {  Metwork designed to guarantee good performance over a communication
link found by the routing procedure.
Layer 2 Layer 2 |
2 Data link _ _sloioc_ol_ ______ p _rot_oc_ol_ __ | Datalink Error control for the reliable transfer of information
contral | cantral | across the channel.
- ] ) Transmission of raw bits of data over a physical channel;
1 Physical Physical Physical Physical this layer deals with the mechanical, electrical, functional,
I I —I— and procedural requirements to access the channel.
Physical link Physical link
Systerm A Subnet node System B

A % —x v I (Internet)
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Subnet 2

Router . . Router

Subnet 1 Subnet 3

Hosts Hosts
OSI [FIR D F A 1
AP AP AP AP
IP (Internet protocol) = OSI L3
TCP/UDP TCP/UDP TCP/UDP TCPUDP| 2 h= 74— |k (best effort)
IP IP IP IP

AP: Application protocol UDP: User datagram protocol
TCP: Transmission control protocol  IP: Internet protocol

IB{E# (communication channels, p. 15-19)

iy (guided propagation) & H HI{=# (free propagation): A #k & HE#E

BHREOR: X0 xhfr (twisted pair), [F#H#RES (coaxial cable), Y7 7 4 /N (optical fiber)

RO Sk (broadcast), FEhiE{E (mobile communication), %42 (satellite)

W OPEE: #T% (linear),/ E#% (nonlinear), BFRZ5 (time invariant), /B2 (time variant), #7
I FR (bandwidth limited),#& /J iR (power limited)

7538 (modulation, p. 19-21)
S E RIS LB S oA Hh
e B 28§ (continuous wave modulation): #ME 257 (amplitude modulation, AM), J&] iz 45045 5

(frequency modulation, FM), fZ#HZ53 (phase modulation, PM)

7L A5 (pulse modulation): N/ ZHRIEZEGEH (pulse-amplitude modulation, PAM), /<L A IEZE G
(pulse-duration modulation, PDM), ~~/V A& 255 (pulse-width modulation, PWM)

7V AFFEAEZEFR (pulse-code modulation, PCM)

% Ak (multiplexing): J& I %% 4> %1% & (frequency-division multiplexing, FDM), 4y %% &
(time-division multiplexing, TDM), £ 5/4>#IZH# (code-division multiplexing, CDM)



THue B IO T 4 X ViEIE T AT A (analog and digital communication systems, p. 21-23)

T4 X IV

(channel encoder/decoder), Z57f%s

Ta 7iEE Y AT L #gEE (linearity) ~ 40 dB LA
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Maodulator

. ZhFE (efficiency), 1E#EME: (reliability), U =229 > 7 (silicon chip)

Waveform

Channel

Estimate of
message signal

1 BIRTT 54/ 18 5%+ (source encoder/decoder), 117 %
(modulator/demodulator, modem)
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. (Shannon’s information capacity theory, p. 23-24)

WE VAT AOGEEFE (goal of communication system design):
N - SHEME O @O E R s
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PP EE ), FFAR SRR A b,
B EEPE (information capacity theorem)
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e [bls], 5%
[Hﬂ SNR: {55
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C =Blog, (1+SNR) brs
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& J1kt (signal to noise power ratio)
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T 4 &)L mig ORI (digital communication problem, p. 24-26)

Message Transmitted Transmitted N Channel output
signal m(r) signal s(z) signal s(1) (received signal) x(r)
+
Carrier wave Noise
A, cos (27f.t) w(r)
(a) )]
Correlator

yr Decision- |—== Say 1 if y; >0

Received )
signal x() > making
’ device |——3= QOtherwise, say O
Local carrier T
cos (27f,1) Threshold = 0

m(t): 0/1 DIFHAE =1 TR L, K Tk
s(t): PSK {5 &

S(t) = A cos(2z ft) for symbol 1
~ |~A cos(2zft) for symbol O

w(t): INiEMEETE B METS (additive channel noise)
yr: fHE#RH /] (correlator output)

A

. +—=+w, for symbol 1
Vs :IO x(t)cos(27x ft)dt =
—%+ w;  for symbol 0

HF’l |7 fE (decision threshold): 0 & 3%
FmAIE %L (theoretical considerations): = {3 HEAE AL D

ﬁ.

B W) DET L, 30 Rk

W, %
FH _EORIES (practical issues): HylakiE & 255, %E% SRSV E BT b, A REIRI

(synchronization)



