EEEEHE "+—17 BEREAXHM

® =[E)5&
® & XM

ONOROMO)

ORO]




EEEEHE T —H” EREANEM

A 3 L L |
it & ¥l = 8
| %4 AH 8N

ZF® F %

BHRER BlEH

M E
BeE ErE N 2

SEAE RS R A

=



WA E S

BEEREIIEARBNLREGMTENBERAANARAR L AR EH—FEES. 288
fEMEFEERTWARRSRBIFERHENTHEAZEE LR ICELL, BB EOERNE,
3 7E T B Mk ST SCRR T TH A R R R A .

AL 20 B, LR T HAHENARKRETHNAE, SETEIES. K- MES5EE. TEH
M. BB e AEMLWERICHBRTT, SENXERGRRENFEE, LHEM LM
LS T 80l 10 S £ — LH AN A, MM EBUTEERERE A AT EARANREHE.

EBERTIHHNMESERERL. BRETESL. FATESERRES L. HFHEELU
R EABMI A ARE . BRI W IEE RO, T RIS AL T % 5 T
TV AR GRETEH TS ORI R I RE —EEB.

ZHHTMWERERF HEHBHIRE, TREETBHNE.
RALERE, S0, SESREIE. 010-62782989 13701121933

E B 7ERRs B (CIP)&iiRE

THEPLEE - FHERBE R)/ERR  EH: BRR BlE4%: LM, ET, BFF,
FIJRHS  wE. —Ibnl. HHERZEHRM, 2009.1
FERSHE “+— 17 BREALEH)

ISBN 978-7-302-18921-3

.4 1. @QF- QH - @ @ O OF I BFHEN—HEE—FE
ER—#H IV.H3I
b [ kA B 508 CIP $iE 4% F-(2008) 58 179497 &

HRERE: NG E
HE®RIT: AAEXK
MR
FAEBXT: B
SEEDMH . o F

HARE 1T EERF R i e JERIERKEEKE A B
http: /www. tup. com. cn i1 4% : 100084
#t 2 #l: 010-62770175 i1 1. 010-62786544

HBESIEERE . 010-62776969 ., c-service@ tup. tsinghua. edu. cn
B B K f&.010-62772015,zhiliang(@ tup. tsinghua. edu. cn
BN Rl & dumdiiE R
& 1T & SWiEERIT

% . Ry EEN

F . 185X260 EP . 27.25 F #. 629 FF

R M.20004E 1 A 2 KR ED K 2000 4E 1 B REDRY
Ep #. 1~1000

TE #r: 39.00 T

A UNAFTE ST R VI ED R T () DT AR TS DR IR e R R L S R U R R
P, BEZ IS (010062770177 %5 3103 FEE S, 031508-01



FH—IRATE

ENAKAR, TEISNEXARCBEIANTAENEFRKSNTEH. HEL
B2 BN O — TR IGE, FFAETH RN AR 5 AL Z B A F A .

AU HEITEMAL R T EEEBIEHE RN RS, FERER R A &R
BRI vH EAL T AR EIRE T TV SN E (JU 2 B 2 58 ) W R AR B F 8 ) B —
ANEEITH. ABEREXHENEFEETRSH.

1. REEH
o fHEERIEIFERE I HAT I EA L FCRIC .
o A MV RENL TS SOCERI R EE T .

2. KBRS

o AL AP T HHNERZTHKAE, BHETEIENS. KT, Mkl
WeE HHEHNAE.

o FANME: AVRBRT 20 g 90 FARE 21 LW EFTRA .

o fAFM: FAPEFHXEAENE LRE —ERARME, EREIT HHEHEEM.
TR, ME 5BEMTE SN A D7 m i8R,

o M. ABEWECHRER .

o ML EHM: NERABAENEM OB, KRR GHHELIGEEUN
4y - BGETEERSER “ (BUTAE) FREBERBFR” .

3. KBEHWEHMRAS

APBANAELTSSHE. B 1ER—FEPEE4ER, S8FS 1 E—rEILRE
b, F2E—FENRENAR, B3 E—IUEVERGEH. FE 2B —iFHEN
WAHEAE, OGR4 E—HESHHEEN, BESsE—BPFRIT5ES, FeE—#
RS, 8B7E—NHKRM, B8E—XHMXHLE, BITF—EHBERGH
W, FI0FE—KRMGLTE, £ 1 E—ERHAXNRER. B3 F—HHIMNES5ER,
BLIGE 12 E— i HEVLSE R, 25 13 E—— O0SI ZEHELR TCP/IP BH A,
14 FE— JIg AR, 28 15 F——) 3™, %8 16 = ——Internet, 35 17 FE— 4%
A, Bam— HMUTEVNBER, AFF BE—ZHAEER, F19E—HFH
GAHE, B0 E— ALHRSERRE. BSF—IFHEVNAH, B5F% 21 E—it
HOGEERSE, 5 22 8—WREMK, £ 23 E—HFHS, B 24 E—
CAD/CAM/CIMS.

RERT EXS, BB E AT RN EE ., EARLKEREN, E305
EMAE G, ATEAR A S F ORI . 95 B S I R A R R X 1 SO A b
. REETEFIKEAR, EAZERERIEHMAE, INESTEXH AR,




-11- HENIGE - #ERBE R

4, BEWR

AR FEFEENREUTEN S RAEVHER. &%, %48 MNETEH
FARTAEM T AL A B

AHHERABRER. SMREESHARCE@EETINFHS): T2, BRERES
1EB2F, B3I, F4FE, BES5EMPF 63, £FB. HIKREHE 7=, 8=,
BOE, FI0FEME 113, FLAM. BREBE 122, H13%, #1143, 515 =,
Fl6E. H17THEME 18T, BTFEREH19F., F 2=, F2 S, 0. 8
23 EAISE 24 . TIRBXNESPBANERRAT THE.

EFBRREMHBOIES, B4R R RSB R AR A T 328
%3, EHRRES.

HFEEKEFER, MZBRER, StFABFHIMER, W KiEE i
RIE.

MmO
2004 £ 6 H



F_IRATES

KEME—WRRATIE, T2 KIEY W SEZINF2EAE R, FiraE. &
EZ el EIEAR S BAE R AR B KPR L AR A B LA N AR 5 15
B2 —. M 4 ENE DL 2 RER, EVRIERBILIMN. ERERERGRH: “&
TEBFE LR Z IR HBE R RZHRA B GHENZEEY , MRRE. ZPAR
FHEFEE, ABITHBEARETRARMRENE: ZHRERENBITAES, ABUTHNE
WAL TARRB T . REBUREM h A SRS CBE, XEBEBEARTRS
FHEZEITENERNAR, MARTFHITK &R, m HFERXKEBREAKREK,
FHERE DR RC SRS B R, ARMERT ERRE, FANEIBREER
REBETHRRMERSE. 7

FHh, FEANRBR, ZEM TN ARE MRS R, ARMEELRIT
MR BEIER], RERIETE, MBS ABRARRES, RS THENREN
FiERe S, ¥R TREFHAR, TE—F -5,

TEWR B R J5 T A LBl b, AN 38 SRR X B — AR B A T BAUR LA A T

() ¥R —2WIRCHE—PHS, FELYRENR, EHTEE. ABLEKRIN
HEHE:

o Mikk. ¥ —MRHM A 8 F(Files and File Processing). ¥ 15 ¥ (Multimedia

Technology). 5 19 & (Digital Image Processing) 15 24 (CAD/CAM and CIMS)
M B o

o G, BE MRHEMPHZE 12 F(Introduction to Computer Network)F1%E 13 2
(OSI and TCP/IP Reference Model)& H A —3, 25 14 #F(Local Area Networks &
Metropolitan Area Networks)F156 15 ¥ (Wide Area Networks) &3 — .

o MR. ¥ —IREBMF I 22 F(Enterprise Resource Planning)/M &4 3 &, 4>
7| & Enterprise Resource Planning, Supply Chain Management #1 Customer
Relationship Management.

(2) B —FRILATHEM T “Pre-reading Questions” WA LA EHANS] . B
T LU L4 W4 : Grammatical Notes to the Text, Words Bank to the Text(f43% 3 &
WA, HHHH T Useful new words F1 Useful phrases and expressions P 43 M.

(3) B—BEEMTE T RELE .

(4 W& TRBMEME, AT 738 X400 AR 45 .

(5) AV R BUTHIE T ALK B TR 4.

FEM S REBEMAEL, FaFILA S HBX .

o HSHMMBOTBMIZH LT =ANHEMA R 8N 52 20T



IV HEHEE - FERHECE R

MEZENEHE W TIEBEE I — BT . I %4 U030 0 B2 10— 2 2007

o NBMMEHAMARRERE, GHMBZ 40 A a0 0 Emme, Ya
T W LI EIR WARR A AR MBS BN EH LS
IR RIGELT N, AR BHMIIIRE T RAMHE.

o HAMAKSHEMENTER FEAHWE: B EHIEBM RE T @,
A E T B, A WM 25 BB PRI EHEE, W ETBE R T E.
7i5h, AREMWETEIL, GIMBIREH. B8, a0 ETRNA",
GBI TS BIREIFR . REMERE ST T XMRE, AERRNEE,
FEREME . B, M. NS0T H A TR

AEM AN LA E.

o WAEE, RIEMR. KBMHREFEE, WE THENRERERE R HAM
REWM R EERENE, WFEENEES. B, NS 5mE. 2y
5, RANIR T ML BT I B B T AT S RO AR R 1 R 5 B

o SEAMEM B MEARLE A o A F5 10308 b 7 (R 45 B0 JBR ok 1 [ 6 48 2% ) 8 o8 f o
FEHEMIOE N A SSIESM R EE, BRE — S0, EEEefms.
Foh, MG BRIE K% AR T E TR P i 5 AR R RIT RN N & .

o SENLEUM B BA BRI A 192 SRR « K2 B 0M P #0518 5 1 b S0 B
B, EFEMEBE AR T2 M SR, AR F BTN &R, T AR
7 BEAKFAC. M A B g HE LR RSO S 8% B TF R, BUEM A T bk i 55,
FHE S I BOR BT M BE R 2 TR iR .

o [HMEHUMAIAS: ML AR BIE AN BMOBON, BT G2 Ikm G EHEEE « Bl
RBEEZR)Y « RABEESRBIERN “ (BITABY FRkEaRBE” .

EHEMNRELETSH S B 51 B— B ER, ORS8N E
GMR, F2E—UHIRENAR, £3E5——TEVEREW. $285— it
PLARPEEAY, IR 4 B— BB EHIREN, £ 58— PRIt 55, Sea—i%
ERGE. BIR—UEHRIE, QS 75— NARIE, $8 5 —YEERSH
W, WMOT—RMATHE, F10EFE—HENEHER. B 45— SHNSES5HE,
W 11 B—— 1 EVNEBRIR, B 12 E— REW. WA EW, 8 13
F——Internet, 5 14 E—FEE4. B 5 BE— HEHNHAER, AfEE155—1
BARG, B16 E— ANTHEESLHERY, $17E— O BEMRL, 818 5—t
NMEER, BI19E—FPKRAEHE, $20E—HFHL,

APEHEENRETHNBEERE ., KT ES . SHTHS5EAES%
Tl PR ST R EMMAI T AR A . IR AN R TS
WA B,

AVHERBES, HRERES. ZF8. HRAMNFLBNERE. SRS
A RBIEAEETFHS): TERSHE | E~B 653, LRABRMEE 7S~ 105
REFZGWAREMBRE, LM AIVBRSE 11 2~ 153, 2SERES 16 A~
H20%. 535k, EIF58 155 & 2 Technical Notes to the Text A Technical terms and proper




BT sV

names HIHE: BRMARAESEEEEBRNMOSRESE, ERRT T8 MHE
ML

FEAF MR SR TR D, WA AR BRI 0 1 2 4 AR AR A T 58
%), EHFRRE. B, PEBRBERMNESHNTROE AL RA, ZEEAREFER
FHELH R, BEMNESENESEE, mATRERN RS —RTEER
EXMBEMRE .

HTEEKFER, mMziRaR, RB5hHMME RS, Yl KiEHE#t
PHEIE,

HEHRBR TR jtonggiang@yahoo.com.cn

R4 HR4E: wkservice@vip.163.com

W A
2008 #£ 9 HFibm



Chapter 1 Computer System

Overview ............................... 1
1.1 Dlgltal Computer ...................... 1
1.2 Data Types ................................. 2

1.3 The Evolution of Computer -3

1.4 Types of Computers: - 4
Grammatical Notes to the Text:-- 5
Technical Notes to the Text -+ 7
Words Bank to the Text - reeerereeer 9
EXErcises - reemeessereresninncannecenninn. 12
Reading Materialg -« ererererreraransns 15

Chapter 2 Computer System

Organization e 18
2.1 Computer Organization
Introduction - -+ weseerereesces 18
2.2 System Buses: e 19
221  Address Bus e 19
202 Data Bus s eeeeeereceere 19
223 Control Bus: e 19
2.3 CPU Organization - 20
2.3.1 Register Set--rrereeeesees 20
2.3.2  Arithmetic Logic Unit-20
2.3.3  Control Unit r=-seeveeeeeeoe 20
2.4 Memory Subsystem
Organization « e 21
2.4.1 Types of Memory -+ 21
2.42 Memory Hierarchy = 23
2.5 I/O Subsystem
Organization ............................ 24
2.5.1 T/O Devices eetrremeeeer 25
2.5.2 /O Interface - -ereeeeeerre 26

2.5.3 Modes of Transfer - 27

=

Grammatical Notes to the Text-29
Technical Notes to the Text:--- 32
Words Bank to the Text: e 33
EXEICISES +reteeerrerraersrsessentrinaininaiainann, 37
Reading Materialg  -eeereeemreseermrennn. 40

Chapter 3 Computer System

Architecture ....................... 43

3.1 Parallel Processing - eer 43
32 Pipelining ................................. 44
3.3 Vector Processing - 46
34 RISC reereemrmeinenriiiii e 48
Grammatical Notes to the Text:--49
Technical Notes to the Text:- 51
Words Bank to the Text: -+ 52
EXEICISES i+vrroevrrrrerrrerrrosseemirneninnaienanns 54
Reading Materialg - eeereeeerremensemsns 57

Chapter 4 Algorithms and Data

SHTUCLUT@:++-+-erreererersvemrerenene 59
4‘ 1 Algorlthms ................................ 59
42 Data Structure .......................... 64
Grammatical Notes to the Text71
Technical Notes to the Text- 74
Words Bank to the Text: 75
EXCrCiSCS ............................................. 78
Reading Materials ............................. 81

Chapter 5 Programming and

Languages: - e 83

5.1 The Procedure of
Programming ........................... 83

5.2 The Evolution of
Programming Languages -84



« VII - WHHLIEE « FAEPBE =N
53 Complllng and Assembling EXEICISES -+-oreererrerrrreenseenssssestreranneass 142
Programs .................................. 86 Reading Materials .......................... 145
5.4 Object-Oriented .
. Chapter 8 An Introduction to
Programming (OOP) --w--eeee 87
) i Database Systems - 149
5.5 Visual Programming - 93
) 8.1 Purpose of Database
5.6 Internet Programming - 93
. Systems .................................. 149
Grammatical Notes to the Text---95 i
) 82  View of Datg: s rrreeees 151
Technical Notes to the Text - 98
8.2.1 Levels of Data
Words Bank to the Text - 100
. Abstraction - sseereeeeee 15 1
EXBI‘CISCS ........................................... 1 03
. . 8.2.2 Instances and Schemas - 153
Readmg Materlals .......................... 105
8.2.3 Data Independence 153
Chapter 6 Operating System - 108 8.3 Data Models e 154
6.1 Operating System 8.3.1 Object-based logical
OVCI’ViCW ................................ 109 Modelg -srreererreermseneenene 154
6.2 Operating System 8.3.2 Record-based Logical
Platform ................................. 114 Models reremereeeererreennes 156
Grammatical Notes to the Text--117 8.3.3 Physical Data Models - 158
Technical Notes to the Text - 119 8.4 Database Languages- 158
Words Bank to the Text oo 121 8.4.1 Data Definition Language
EXCrCiSCS ........................................... 123 (DDL) .......................... 158
Reading Materials:«oeeremereeeeee 127 8.4.2 Data Manipulation
L Language (DML) - 158
Chapter 7 Applications Software --129
843 SQL .............................. ]59

7.1 Applications Software

TOOlS ........................................ 129
Common Features of
Applications Software - 130
Productivity Software Tools+-132

7.2

7.3

7.3.1 Word Processing

Software ........................ 1 32
7.3.2 Spreadsheet Software-133
7.3.3 Presentation Graphics 134
7.3.4  Groupware oo 135
7.3.5 Desktop Accessories 136
7.3.6 Web Browsers: 137

Grammatical Notes to the Text--137
Technical Notes to the Text -+ 139
Words Bank to the Text - 139

Words Bank to the Text: e 165
Exercises .......................................... 168
Reading Materials «ereereemeemmeens 171

Chapter 9 Software Engineering - 173

9.1 What Is Software
Engineering ........................... 1 7 3
9.2 Key Issues of Software
Engineering ........................... 174
9.3 Software Process:- 178



11.4.2 Strategies ................... 228

X e IX o
9.4 Computer-Aided Software 11.4.3 LANs, MANs and
Engineering (CASE) ............ 182 WANSG reeereereeeerrennranns 230
Grammatical Notes to the Text-184 11.4.4 Intranets and
Technical Notes to the Text - 187 Extranets::---seemeeee 231
Words Bank to the Text - 188 11.5 OSI and TCP/IP
Exercises ........................................... 191 Reference Model ............... 232
Reading Materialg: - eereeereeeens 194 11.5.1 OSI Reference
. . Model---+eemreereenrrmreene 232
Chapter 10 Object-Oriented
11.5.2 TCP/IP Reference
Technology ..................... 1 97
Mode]:rooreerrrerreerannnans 234
10.1 A Brief Overview of .
. Grammatical Notes to the Text-- 234
Object Technology -+ 197 .
Technical Notes to the Text---- 236
10.2  What Is OO— System
) Words Bank to the Text: e 238
Concepts for Object .
) Exermses .......................................... 241
Modehng .............................. 198 . .
Readlng Materlals .......................... 244
10.3 The OO Development
R 203 | Chapter 12 LAN, MAN&WAN - 246
10.4 Unified Modeling Language 12.1 Local Area Networks--- 246
(UML) .................................. 208 12.1.1 Ethernet (8023) ....... 246
Grammatical Notes to the Text--210 12.1.2 Token Bus (802.4) - 248
Technical Notes to the Text - 212 12.1.3 Token Ring (802.5)- 249
WOI’dS Bank to the Text ................ 214 12.1.4 FDDI reereeenremrereernnanas 250
EXerCiSCS ........................................... 2 1 6 12.1.5 Comparison .............. 252
Reading Materialg- - eeereeeereeess 219 12.2  Metropolitan Area Networks
. (IEEE8026) .......................... 252
Chapter 11 Introduction to Computer ]
12.3 Wide Area Networks:------- 252
Networks ......................... 222
o 12.3.1 Introduction -+ 252
11.1 Data Communications---222
12.3.2 Narrowband ISDN -+ 253
11.1.1 Signals ....................... 222
12.3.3  X.25 Networks 254
11.1.2 Encoding ................... 223
o 12.3.4 Frame Relay - 255
11.1.3 Transmission Mode ---224
. 12.3.5 Broadband ISDN and
11.2  Introduction to Computer 5
ATM -eerveenremminennnnnn. 5
Networks .............................. 225 G . 1 N h T 5
.. t tes to t
11.3  Applications of Computer ramr_na ical Notes to the Text-256
Technical Notes to the Text-- 258
Networks .............................. 225 W d B k h T
t t t ................
11.4 Categories of Networks -226 or S amic to fhe ex 259
EXEICISES +eerrereeeseserersrrenivrmmimrunnnanans 261
11.4.1 Configurations: - 227 .
Readlng Materials .......................... 264



. < HEHLEE - FARBEER)

Chapter 13 Internet e 267 14.3 Computer Virus - 295
13.1  INtroduction -« eseweeeseene 267 143.1 Virus Behavior- 206
13.2 Technology of Internet 268 14.3.2  Types of Viruses - 296

13.2.1 Internet Address 268 14.3.3  Virus Prevention and
13.2.2 DNS (Domain Name Detection ---wereeeee 297
System) rreeesserreesseeeess 269 14.4  Firewall - eererseerermimrsareans 298
13.2.3 HTTP and SMTP 271 14.4.1 Firewall Concept- 298
13.3 Services Provided by the 14.4.2 Types of Firewall - 298
Intemet ................................. 272 14.4.3 Firewall
13.3.1 WWW (World Wide Implementation - 299
A7) RREUUREREREE 272 14.5 Standards of Information
13.3.2  E-mail cwoeeereeeresreensere 273 SECUTIty - reeresseeresesssnanenes 301
13.3.3 FTP (File Transfer 14.6 E-Commerce Security - 302
Protocol) oo 274 14.6.1 Significance of
13.3.4  Telngt:reeeeeeremieenees 274 Corporate Information
13.4 Networking Devices 274 Security e 302
13.4.1 Hub and Repeater -~-274 14.6.2 Current Processes and
13.4.2 Bridge and Switch 275 Tools for Implementing
13.4.3  ROULEr ererereeseeeeeees 276 E-Business Security -+ 302
13.5 Access to Internet-------- 276 Grammatical Notes to the Text:- 303
13.5.1 Dial-up- e 276 Technical Notes to the Text: - 305
13.5.2 DL reoeereeerressessrseeens 277 Words Bank to the Text: - 306
Grammatical Notes to the Text—277 EXEICiSes o eereereeesrmeseerrueiaisaninne 310
Technical Notes to the Text = 279 Reading Materials - eeeerereeenses 313
Words Bank to the Text e 280
. Chapter 15 Information System---- 316
BXEICISES e rerrrerereresssrermmnsnriusnierscneaas 282
] ) 15.1 Major Types of Information
Reading Materials: - eeweereeee 285 . o
System in Organization- 316
Chapter 14 Information Security 287 15.2 Transaction Processing
14.1 A Brief Overview of System (TPS) «-eoeevreeeeees 317
Information Security 15.3 Management Information
CONCEPLg: == reeeeessreseesssssas 287 System (MIS) - wrereseeeesssess 319
14.2 Information Security 15.3.1 A Definition of MIS-+ 319
Technology s wwwsreess 290 15.3.2 A MIS Model 319
142.1 Information Authenti- 15.3.3  Organizational
cation Technology 290 Information System--- 320
14.2.2  Encryption 15.4 Decision Support System
Technology -+ 291 (O11) R 321
14.2.3 Database Security 294 15.4.1 The DSS Concept--+ 321



i e XJ»

15.4.2 DSS Objectives 322
154.3 A DSS Model- 323

Technical Notes to the Text -+ 325

Words Bank to the Text - 327
Exercises ........................................... 329
Reading Materialg - s-ereeereesesees 332

Chapter 16 Atrtificial Intelligence and

Expert System ............... 335
16.1 Artificial Intelligence

(AI) ........................................ 335
162 Expert System ..................... 336

Grammatical Notes to the Text-341
Technical Notes to the Text - 342

Words Bank to the Text e 342
Exercises ........................................... 344
Reading Materials ........................... 347

Chapter 17 Enterprise Resource

Plannlng .......................... 352

17.1 Enterprise System - 352
17.2 Enterprise Resource

Planning System: 353
17.3 The Evolution of Enterprise

Resource Planning - 356
Grammatical Notes to the Text-359
Technical Notes to the Text -« 361

Words Bank to the Text -weveeeees 362
EXerCiSCS ........................................... 363
Reading Materials ........................... 367

Chapter 18 Supply Chain

Management .................. 369
18.1 What Is a Supply Chain---369
18.2 The Objectives of a Supply

Chain ..................................... 3’71
18.3 Decision Phases in a
Supply Chain ....................... 371

18.4 The Importance of Supply
Chain FIOWS ........................ 373

Grammatical Notes to the Text 375
Technical Notes to the Text-- 376

Words Bank to the Text: - 377
EXEIrCISESs woveerererrermerrroneeininsnniinanes 378
Reading Materials - eeeereeeeseeerens 381

Chapter 19 Customer Relationship

Management - weeee. 383

19.1 Customer Relationship
Management Concepts - 383

19.2  Four Types of Customers - 384
19.2.1 Win Back or Save - 384
19.2.2 Prospecting -+ 384
19.2.3  Loyalty - eeeeeerss 385
19.2.4 Cross-Sell/Up-Sell -~ 386

19.3 Customer Relationship
Management (CRM)
Software .............................. 386
19.3.1 Sales Force

Automation (SFA) - 386

19.3.2 Customer Service - 387

19.3.3 Marketing ................. 387
19.4 Operational and Analytical
CRM ..................................... 388

Grammatical Notes to the Text - 388
Technical Notes to the Text:- 390

Words Bank to the Text-- 391
Exercises .......................................... 393
Reading Materials .......................... 396

Chapter 20 E-Business and

E-Commerce -« 403
20.1 E-BUSIness - reeeeemreseeses 403
20.2 E-Commerce: - sre=ee 407

Grammatical Notes to the Text - 409
Technical Notes to the Text: 409

Words Bank to the Text- - 411
Exercises .......................................... 4 1 2
Reading Materialg - wwweeseeeeenss 415



Chapter 1

Computer System Overview

Pre-reading Questions

1. What is a digital computer?

2. Are there any differences between the binary number system and the common decimal
number syetem?

3. How many types of computers do you know? Name at least four of them.

Digital computer is also called electronic computer or computer. Computers surround us.
It’s hard to find a field in which computers are not being used.!"! In this chapter, we will

introduce digital computer, data types, the evolution of computers, and types of computers.
1.1 Digital Computer

The digital computer is a digital system that performs various computational tasks. The
word “digital” implies that the information in the computer is represented by variables that
take a limited number of discrete values.!”] These values are processed internally by
components that can maintain a limited number of discrete states. The decimal digits 0,1,2,**
9, for example, provide 10 discrete values. The first electronic digital computers, developed
in the late 1940s, were used primarily for numerical computations. In this case, the discrete
elements are the digits. From this application the term digital computer has emerged.”’! In
practice, digital computer functions more reliably if only two states are used. Because of the
physical restriction of components, and because human logic tends to be binary, digital
components that are constrained to take discrete values are further constrained to take only
two values and are said to be binary.

Digital computers use the binary number system, which has two digits: 0 and 1. A
binary digit is called bit. Information is represented in digital computer in groups of bits. By
using various coding techniques, groups of bits can be made to represent not only binary
numbers but also other discrete symbols, such as decimal digits or letters of the alphabet.'”
For example, ASCII (American Standard Code for Information Interchange) originally used 7
bits to form a character. By judicious use of binary arrangements and by using various coding
techniques, the groups of bits are used to develop complete sets of instructions for performing
various types of computations. In contrast to the common decimal numbers that employ the

base 10 system, binary numbers use a base 2 system with two digits: 0 and 1.The decimal
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equivalent of a binary number can be found by expanding it into a power series with a base of 2.

A computer system consists of hardware system and software system. The hardware
system is the physical equipment that you can see and touch, such as the disks and the screen.
The software system is the intangible “control” that governs the computer; it is the total of all
the programs that can be run on the computer. A program is a list of instructions. Programs
tell the hardware what to do. The hardware of the computer is usually divided into three
major parts: input and output devices (I/O devices), a central processing unit (CPU), and
memory. They are described in more detail in Chapter 2. Software can be classified according
to its purpose. Application software is designed to accomplish real-world tasks in fields such
as accounting, entertainment, and engineering. If you’ve ever played a video game or typed a
paper on a word processor, you’ve already had some experience with application software
programs. System software, on the other hand, controls the computer system itself. System
software includes not only the complex programs used by technicians to create application
software in the first place but also the organizational programs needed to start up the
computer and govern its use of other programs.') They are described in more detail in
Chapter 2 and Chapter 6.

1.2 Data Types

Binary information in digital computers is stored in memory or processor registers.
Registers contain either data or control information. Control information is a bit or a group of
bits used to specify the sequence of command signals needed for manipulation of the data in
other registers.!”! Data are numbers and other binary-code information that are operated on to
achieve required computational results. Now we present the most common types of data
found in digital computers and show how the various data types are represented in
binary-code form in computer registers.

The data types found in the registers of digital computers may be classified as being one
of the following categories:

e Numeric data can often be represented as integers. In unsigned integers, an n-bit
value can range from 0 to 2n - 1. An n-bit signed integer can have any value
between - 2n - land 2n - 1 -1, inclusive. Both formats can be used in arithmetic
algorithms. Some numeric data cannot be represented as integers. These values,
which typically include fractional portions, are represented in floating point format in
computers. A computer may have special registers and instructions exclusively for
floating point data.

o The Boolean values TRUE and FALSE are used often enough to warrant having their
own data type, Boolean, and assembly language instructions.®! Typically, a data

value is set to zero to represent FALSE and any nonzero value for TRUE. Boolean
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assembly language instructions can perform logical operations on these values.
Unlike logical instructions, which generate one result per bit of the operands,
Boolean instructions generate only one result. To illustrate the difference, consider
the case in which A=0000 0010 and B=0000 0001. The logical AND of these binary
values produces the result 0000 0000. However, if they are Boolean values, A and B
are both TRUE, since they are both nonzero. Their Boolean AND must produce a
result of TRUE, represented by a nonzero value.

o Computers must also deal with character data. The characters are stored as binary
values encoded using ASCII, EBCDIC, UNICODE, or some other character encoding
standards. Rather than arithmetically or logically manipulating characters, a
computer may concatenate strings of characters, replace some characters with others,
or otherwise manipulate character strings.'”) Some assembly language instruction sets
include instructions to directly manipulate character data. Others use routines

constructed from other instructions to achieve the same result.
1.3 The Evolution of Computer

The first large-scale electronic computer was the Electronic Numerical Integrator and
Computer (ENIAC), which became operational in 1946. From that start, computer has
developed through four so-called generations, or stages, each one characterized by smaller

size, and less expense than its predecessor.!'?

1. First Generation (1944—1958)

In the earliest general-purpose computer, most input and output media were punched
cards and magnetic tape. Main memory was almost exclusively made up of hundreds of
vacuum tubes— although one computer used a magnetic drum for main memory. These
computers were somewhat unreliable because the vacuum tubes failed frequently. They were
also slower than any microcomputer used today, produced a tremendous amount of heat, and

were very large. They could run only one program at a time.

2. Second Generation (1959—1963)

By the early 1960s, transistors and some other solid-state devices that were much
smaller than vacuum tubes were being used for much of the computer. Magnetic cores, which
looked like very small metal washers strung together by wires that carried electricity, became
the most widely used type of main memory. Removable magnetic disk packs, stacks of disks
connected by a common spindle, were introduced as storage devices. Second-generation

machines tended to be smaller, more reliable, and significantly faster than first-generation

computers.



4. PRI - 2EABE )

3. Third Generation (1964—1970)

In the third period, the integrated circuit (IC)—— a complete electronic circuit that
packages transistors and other electronic components on a small silicon chip— replaced
traditional transistorized circuitry. Integrated circuits are cost-effective because individual
components don’t need to be wired directly to the computer’s system board.

The use of magnetic disks for secondary data storage became widespread, and computers
began to support such capabilities as multiprogramming (processing several programs
simultaneously) and timesharing (people using the same computer simultaneously).
Minicomputers were being widely used by the early 1970s and were taking some of the
business away from the established mainframe market. Processing that formerly required the

processing power of a mainframe could now be done on a minicomputer.

4. Fourth Generation (1971—Now)

Large-scale integrated(LSI) and very-large-scale integrated(VLSI) circuits were
developed that contained hundreds to millions of transistors on a tiny chip.!'' In 1971, Ted
Hoff of Intel developed the microprocessor, which packaged an entire CPU, complete with
memory, logic, and control circuits, on a single chip. The microprocessor and VLSI circuit
technology caused radical changes in computers— in their size, appearance, cost, availability
and capability, and they started the process of miniaturization—— the development of smaller
and smaller computers.

Also during this time, computer’s main memory capacity increased, and its cost
decreased, which directly affected the types and usefulness of software that could be used.!'”)
Software applications like word processing, electronic spreadsheets, database management
programs, painting and drawing programs, desktop publishing, and so forth became

commercially available, giving more people reasons to use a computer.!'’!

1.4 Types of Computers

Computers are usually classified into four broad categories: microcomputers,
minicomputers, mainframe computers and supercomputers. It’s hard to give a precise
definition to each type because computer speeds and storage capacities change rapidly.

Nevertheless, the following definitions will suffice.

1. Microcomputers

Microcomputers, also called personal computers (PC), are small computers that can fit
next to a desk or on a desktop, or can be carried around. Microcomputers are either used as
stand-alone computer or connected to a network, such as a local area network. A local area

network (LAN) connects, usually by special cable, a group of desktop personal computers



