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1. Introduction

An operating system (OS), in computer science, is the basic software
that controls a computer. It has three major functions: it coordinates and
manipulates computer hardware, such as computer memory, printers, disks,

compact disc keyboard, mouse, and monitor; it organizes files on a variety of storage
e media, such as floppy disk, hard drive, compact disc, and tape; and it



THEPLTEE 49

interpreter
/in'te:prita /

n. RERLIY,
iR

orient / 'o:rient /

V. BB ) fHE
J¥25 I 1)
multitasking
/'maltita:skin /

n. ZALSALEL, [F]
I AT 2 AT 5%
time-slice
/'taimslais /

n. IE T
whereby / wea'bai/
ad. FEIBA; fEL
allot / o'lot /

n. i 7k
context switching
TR S
bookkeeping
/'bukki:pin /

n. fifid, FxkH
scheduler

/'[edju: ale; 'ske-
d3u:slar/

n. WEERT, I
EHREF
minimize
/'minimaiz /

v. A>3
RACHR
perceptible

/ pa'septabl /

a. AL
AEEBEI

virtual memory
REAIN A

main memory

BRG]

manages hardware errors and the loss of data.

II. How an Os Works

Operating systems control different computer processes, such as
running a spreadsheet program or accessing information from the
computer’s memory. One important process is the interpretation of
commands that allow the user to communicate with the computer. Some
command interpreters are text-oriented, requiring commands to be typed
in. Other command interpreters are graphically oriented and let the user
communicate by pointing and clicking on an icon, an on-screen picture that
represents a specific command. Beginners generally find graphically
oriented interpreters easier to use, but many experienced computer users
prefer text-oriented command interpreters because they are more powerful.

Operating systems are either single-tasking or multitasking. The more
primitive single-tasking operating systems can run only one process at a
time. For instance, when the computer is printing a document, it cannot start
another process or respond to new commands until the printing is
completed.

All modern operating systems are multitasking and can run several
processes simultaneously. In most computers there is only one central
processing unit (CPU), (the computational and control unit of the computer),
so a multitasking OS creates the illusion of several processes running
simultaneously on the CPU. The most common mechanism used to create
this illusion is time-slice multitasking, whereby each process is run
individually for a fixed period of time. If the process is not completed
within the allotted time, it is suspended and another process is run. This
exchanging of processes is called context switching. The OS performs the
“bookkeeping” that preserves the state of a suspended process. It also has a
mechanism, called a scheduler, that determines which process will be run
next. The scheduler runs short processes quickly to minimize perceptible
delay. The processes appear to run simultaneously because the user’s sense
of time is much slower than the processing speed of the computer.

Operating systems can use virtual memory to run processes that
require more main memory than is actually available. With this technique,
space on the hard drive is used to mimic the extra memory needed.
Accessing the hard drive is more time-consuming than accessing main
memory, however, so performance of the computer slows.
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ITI. Current Operating Systems

The operating systems commonly found on personal computers are
UNIX, Macintosh OS, MS-DOS, OS/2, and Windows.

1. UNIX

UNIX, in computer science, is a multiuser, multitasking operating

system originally developed by Ken Thompson' and Dennis Ritchie? at

AT&T? Bell Laboratories* in 1969 for use on minicomputers. UNIX exists

in various forms and implementations; among these are versions developed

release / rili:s / at the University of California at Berkeley® (known as BSD® releases) and
n. A i versions released by AT&T, the most recent being AT&T System V. UNIX
is considered a powerful operating system which, because it is written in the

C language, is more portable—less machine-specific—than other operating

systems. UNIX is available in several related forms, including AIX, a

version of UNIX adapted by IBM (to run on RISC’-based workstations),

compatible A/UX (a graphical version for the Apple® Macintosh), and Mach (a
/kem'pastabl/ rewritten but essentially UNIX-compatible operating system for the NeXT
a. A computer).

Its popularity is due in large part to the growth of the interconnected
computer network known as the Internet, the software for which initially
was designed for computers that ran UNIX. Variations of UNIX include
SunOS (distributed by SUN Microsystems Inc.’), Xenix (distributed by
Microsoft Corporation), and Linux*®. UNIX and its clones support
multitasking and multiple users. Its file system provides a simple means of
organizing disk files and lets users protect their files from other users. The
commands in UNIX are not intuitive, however, and mastering the system is
difficult.

Ken Thompson: 1 « 7 #k (1943~), EEIHEHEER, 5FHeH « B&H—RITK T UNIX BERS.
Dennis Ritchie: flgfr « 7 (1941~), EEVENFIER, JFRKT CEF, IHHH « gk —EITR
T UNIX $#4E R 5.

AT&T: FEEHEIEHH AT (American Telephone and Telegraph 4G .

Bell Laboratories: DIU/RSLG = .

University of California at Berkeley: 14 J& W K 2244 56 8 735

BSD: {AsER#k i K470 (Berkeley Software Distribution (& 7 BF45g ) .

RISC: FifaiTs2&E1H5HL (reduced instruction set computing [ 7 BEARES) .

Apple:  CGEED ERHHAH .

SUN Microsystems Inc.: (ZEED KHM RSN HRA R, FTA= SUN RF TAESEFIM 2 7= i, J& JAVA
EE AU . SUN R Stanford University Network [ 7 BE I .

0 Linux: Linux #ER4E, 1 UNIX KJETR, HZF22 A Linus Torvalds - 1991 4E4w 5 L, bl 5 % H TR

PRAKE T 3UAE Internet b i BREGEFEN SOILFIT A, SRAGAR B -
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2. MS-DOS

MS-DOS is the acronym for Microsoft Disk Operating System. In
computer science, MS-DOS—Iike other operating systems—oversees such
operations as disk input and output, video support, keyboard control, and
many internal functions related to program execution and file maintenance.
MS-DOS is a single-tasking, single-user operating system with a
command-line interface.

3. 0S/2

0S/2, or Operating System 2, is an operating system developed for the
personal computer in the mid-1980s by International Business Machines
Corporation (IBM) and Microsoft Corporation. At the time OS/2 was
introduced in late 1987, the most common personal computers were
IBM-compatible computers running the Microsoft Disk Operating System
(MS-DOS) and computers manufactured by Apple Computer Corporation
running Apple’s system for the Macintosh (Mac OS). The Macintosh
operating system included multitasking, a feature that enabled computers to
run several applications simultaneously. In a computer network,
multitasking allows several users on different computers to have
simultaneous access to the same application or data set. OS/2 was the first
operating system designed for IBM-compatible personal computers that
allowed multitasking.

The first version of OS/2, version 1.0, was text-oriented and lacked a
graphical user interface (GUI) that would allow users to enter commands
with a point-and-click input device, such as a computer mouse. A year later
IBM and Microsoft released OS/2 version 1.1, which included a GUI called
the Presentation Manager. The Presentation Manager interface contained
icons, pictures or words on the screen that users could click on with a
mouse to enter instructions. OS/2 version 1.1 also allowed users to have
multiple windows open (windows are portions of the screen that each
contain a different document or program) and included pull-down lists of
commands that the user could choose by clicking on them with their mouse.

IBM and Microsoft ended their collaboration on OS/2 in 1991 after
Microsoft released its Windows software, a multitasking environment that
ran on MS-DOS. In 1992 IBM released version 2.0 of OS/2, which ran
Microsoft Windows programs and could perform multitasking of DOS
operations. It also contained an object-oriented programming environment
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array / o'rei/
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upgrade / Ap'greid /
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a. CRlb) sk
() W
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innovation
/.ina'veif an/

n. #opn, AU

that allowed software designers to create programs using high-level,
object-oriented programming languages.

Subsequent versions of OS/2 offered enhanced performance and
multimedia capabilities, and in 1994 IBM announced that more than 5
million copies of OS/2 had been sold since its introduction. The same year,
IBM introduced a new version of OS/2 called OS/2 Warp that featured
improved performance, more multimedia capabilities, an array of
integrated applications, and easy access to the Internet. IBM has continued
to upgrade and extend OS/2 Warp.

4. Windows

Windows, in computer science, is a personal computer operating
system sold by Microsoft Corporation that allows users to enter commands
with a point-and-click device, such as a mouse, instead of a keyboard. The
Windows operating system provides users with a graphical user interface
(GUI), which allows them to manipulate small pictures, called icons, on the
computer screen to issue commands. Windows is the most widely used
operating system in the world. It is an extension of and replacement for
Microsoft’s Disk Operating System (MS-DOS).

The Windows GUI is designed to be a natural, or intuitive, work
environment for the user. With Windows, the user can move a cursor
around on the computer screen with a mouse. By pointing the cursor at
icons and clicking buttons on the mouse, the user can issue commands to
the computer to perform an action, such as starting a program, accessing a
data file, or copying a data file. Other commands can be reached through
pull-down or click-on menu items. The computer displays the active area in
which the user is working as a window on the computer screen. The
currently active window may overlap with other previously active windows
that remain open on the screen. This type of GUI is said to include WIMP*
features: windows, icons, menus, and pointing device (such as a mouse).

Computer scientists at the Xerox Corporation’s” Palo Alto Research
Center (PARC®) invented the GUI concept in the early 1970s, but this
innovation was not an immediate commercial success. In 1983 Apple
Computer featured a GUI in its Lisa computer. This GUI was updated and

LWIMP: % H-ElIbr-3 548 5% 4% (windows-icons-menus-pointing device [ 7 BF4El%) .
2 Xerox Corporation: Jiti 5k A 7l
® PARC: GiisRAT]D W& /RFEHIFT T (Palo Alto Research Center [ % “F REZHIS) .
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improved in its Macintosh computer, introduced in 1984.

Microsoft began its development of a GUI in 1983 as an extension of
its MS-DOS operating system. Microsoft’s Windows version 1.0 first
appeared in 1985. In this version, the windows were tiled, or presented next
to each other rather than overlapping. Windows version 2.0, introduced in
1987, was designed to resemble IBM’s OS/2 Presentation Manager, another
GUI operating system. Windows version 2.0 included the overlapping
window feature. The more powerful version 3.0 of Windows, introduced in
1990, and subsequent versions 3.1 and 3.11 rapidly made Windows the
market leader in operating systems for personal computers, in part because
it was prepackaged on new personal computers. It also became the favored
platform for software development.

In 1993 Microsoft introduced Windows NT (New Technology). The
Windows NT operating system offers 32-bit multitasking, which gives a
computer the ability to run several programs simultaneously, or in parallel,
at high speed. This operating system competes with IBM’s OS/2 as a
platform for the intensive, high-end, networked computing environments
found in many businesses.

In 1995 Microsoft released a new version of Windows for personal
computers called Windows 95. Windows 95 has a sleeker and simpler GUI
than previous versions. It offers 32-bit processing, efficient multitasking,
network connections, and Internet access.

Few computer users run MS-DOS or OS/2 directly. They prefer
versions of UNIX or windowing systems with graphical interfaces, such as
Windows 98 or the Macintosh OS, which make computer technology more
accessible. However, graphical systems generally have the disadvantage of
requiring more hardware—such as faster CPUs, more memory, and
higher-quality monitors—than command-oriented operating systems.

IV. Future Technologies

Operating systems continue to evolve. A recently developed type of
OS called a distributed operating system is designed for a connected, but
independent, collection of computers that share resources such as hard
drives. In a distributed OS, a process can run on any computer in the
network (presumably a computer that is idle) to increase that process’s
performance. All basic OS functions—such as maintaining file systems,
ensuring reasonable behavior, and recovering data in the event of a partial
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failure—become more complex in distributed systems.

Research is also being conducted that would replace the keyboard with
a means of using voice or handwriting for input. Currently these types of
input are imprecise because people pronounce and write words very
differently, making it difficult for a computer to recognize the same input
from different users. However, advances in this field have led to systems
that can recognize a small number of words spoken by a variety of people.
In addition, software has been developed that can be taught to recognize an
individual’s handwriting.

Exercises

I.  Fill in the blanks with the information given in the text:

1. An operating system is the basic that controls a
computer.

2. If you want to run more than one process at a time, you must use
an operating system with capability.

3. Operating systems can use memory to run processes
that require more main memory than is actually available.

4.  0S/2 is an operating system developed jointly by and
Microsoft Corporation for the personal computer.

5. , Whose popularity is due in large part to the growth of
the Internet, is a(n) , multitasking operating system.

6. The most widely used operating system in the world is ,
which provides users with a(n) user interface.

7. MS-DOS, the acronym for Microsoft Disk Operating System, is
a single-tasking, single-user operating system with a(n) interface.

8. A OS is designed for a connected, but independent,
collection of computers that share resources.

II. Translate the following terms or phrases from English into

Chinese and vice versa:
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1.  data set 11, TS

2. pointing device 12.  ZATSALIRES
3. graphical user interface 13, IR
4,  time-slice multitasking 14, FA¥

5. object-oriented programming 15.  fHiEA

6. click onanicon 16. AL SCPF

7. context switching 17. A fRRELs

8.  distributed system 18. ML

9.  pull-down lists of commands 19. WHEEERS
10. simultaneous access 20. ¥ VIR

III. Fill in each of the blanks with one of the words given in the

following list, making changes if necessary:

program interface system user
storage classify unauthorized control
document efficiently function detect
internal security password input

Operating systems for micro, mini, and mainframe computers perform
many services. These services can be either as “external” or
“internal.”

The operating system provides external services that help
start programs, manage stored data, and maintain . You, as the
computer user, control these external . Using a command-line,
menu-driven, or GUI user , an operating system provides you
with a way to select the you would like to use. The operating
system also helps you find, rename, and delete and other data
stored on disk or tape. On many, but not all computer , the
operating system helps you maintain security by checking your user ID (H
FARiR) and , as well as protecting your data from
access and revisions (f&14).

The operating system provides services “behind the scenes”
to ensure that the computer system functions . These internal
services are not generally under your , but instead are controlled
by the operating system itself. The operating system controls and
output, allocates (43-H) system resources, manages the space for
programs and data, and equipment failure without any direction
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from you.

IV.  Translate the following passage from English into Chinese:

Multitasking, in computer science, is a mode of operation offered by
an operating system in which a computer works on more than one task at a
time. There are several types of multitasking. Context switching is a very
simple type of multitasking in which two or more applications are loaded at
the same time but only the foreground (Hi % [#)) application is given
processing time; to activate (¥4i%) a background ()i &5 ) task, the user
must bring the window or screen containing that application to the front. In
cooperative (4 1E 1) multitasking, background tasks are given processing
time during idle times in the foreground task (such as when the application
waits for a keystroke), and only if the application allows it. In time-slice
multitasking each task is given the microprocessor’s attention for a fraction
of a second. To maintain order, tasks are either assigned priority levels or
processed in sequential (Jli¥)) order. Because the user’s sense of time is
much slower than the processing speed of the computer, time-slice
multitasking operations seem to be simultaneous.
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Section B

Longhorn®: The Next Version of Windows

Options ~

e start o
Paul

November 08 '@ . —
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Internet Explorer
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‘9 My Pictures
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Programs List B Defaults | My Contacts @) Accesshilty
a -
Set Program Ace| % Windaws Update J My Music @ Commurnications
Windows Update —t Entertai t
&l e @ ntertainmen
4 MSN Explorer v MSM Explorer [@ Media Center
G windows Media B, Contral Panel fii System Tools T Activate Windows
T Windows Media Player
- Windows Messen| @ ut o
W Address Book Date Created: 11/8/2002 7:35 PM

Quick Launch £ :3 Windows Messenger _g] Calauater Characizr Han
% My Hardware ] Command Prompt ‘s Disk Cleanup

;:é Printers and Faxes

Launch Intemet E
z@ Windows XP Tour @ Notepad & Disk Defragmenter

& Show Desktop ) Help and Support
!)) = S 'g‘ Paint 4 Files and Settings Transfer Wizard

)_) Search %) Program Compatibility Wizard ﬁ Scheduled Tasks

Search the Inte % » 3 synchronize 3' System Information
All Programs
L @ SetProgram Access and Defaults 3 windows Explorer % SystemRestore

W Windaws Catalog & Windows XP Tour
Windows Update
% windows pda @ Windows Movie Maker

1§ Windows Media f|

! Ml Accessories A wordrad
@ Games
@ startup
g Internet Explorer
F w? MsN Explorer
h @ Outlook Express
£.. Remote Assistance
iy e Windows Media Player

3 Windows Messenger

code-name

/ kaud'neim / 2 . . . .

V. e dEfLE By all accounts®, the next version of Windows will be a long time
embryonic coming. Code-named Longhorn, the OS isn’t due until sometime in 2006.
/.embri'anik /

mor ) Bits and pieces® of the embryonic operating system have been leaking onto
a. WA, I he | . he bedinning of th h q V. Mi fi
divulge / dai'valds / the Internet since the beginning of the year, however, and recently, Microso
v. b (R 55D has started to divulge details of its “biggest bet” since Windows 95.

roundup / raundap / . .
n B, o At a roundup in Los Angeles, the company handed out DVDs with an

[

Longhorn: KA, s FIT R4S . BRI Windows XP ITT & AR S Whistler —FE, & i st & bt 3 g
THEHL LA . Longhorn 7 F Whistler thiR, & — A0 R ikt 25 M A4 HERR 25 1135

2 by all accounts: MR &AL MBS, HIEVFEZ AP

® bits and pieces: & (/) , FHL
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corral /ko:'ra:l /

v. B A A
&, 1
application

/ eeplikeifon/ n. NV
IR, N AT
safeguard
/'seifga:d /
VARVS/APEE £/

terabyte / 'terabait /
n. R, JEIR TR
graphics
accelerator

K N &

animation
/.eeni'meifen/ n. 3
0GR FOULSs
intact / in'teekt /

a. SEAETCHR
tile / tail /

TV TR TN
active desktop

L E]

early version of Longhorn, and it detailed changes to the OS along with
related programming tools such as Visual Studio® and SQL Server’. The
goal was to corral developers behind Longhorn, but in the process,
Microsoft also gave a glimpse at what’s in store for the rest of us.

While it will be compatible with today’s applications, Longhorn will
change everything about the OS, from the way the desktop looks to how
you store and retrieve files to how your PC is safeguarded. And it should
provide the foundation for more-innovative Windows applications.

I. Looks Are Everything

By the time Longhorn ships, according to Microsoft chairman Bill
Gates, PCs will have 4GHz®> to 6GHz processors, more than 2GB of
memory, at least a terabyte of storage, and graphics accelerators three
times more powerful than those offered by ATI* and NVIDIA® today. He
says that Longhorn is designed to take advantage of all this muscle®, and
nowhere is that more evident than in the rich, three-dimensional interface
known as Aero’.

The Aero eye candy® is built on a new graphics and presentation
engine (Avalon®), which in turn is based on XML but also borrows from
Microsoft technologies such as DirectX** and ClearType®?. The result is a
more sophisticated look with transparent menus, smooth animation, and
windows that shrink to thumbnail size or expand with the contents intact.

The new engine also lets you create and display Tiles*® on the desktop.

Conceptually, these remind us of the old Active Desktop. The difference

~ o o A~ W

8
9

Visual Studio: WAL TAES, RURIERM4TT R T HEM.
SQL: itk (structured query language 15 7 BRI ). SQL Server FRISEK I 5¢ F BLE 122 45 21

GHz: TJk#k (gigahertz [4EME )

ATI:

FA RS A

NVIDIA: ZF BSR4 .

muscle: EIXHR “FARBATIMIARE” |

“EEWS .

Aero: FIRIREA “KAT7 , X HEPAKIE Longhorn 1 7 LRI AR . Aero HEAN LI (1) 0 BT, 1
HEAMEMZE. TR LSRR, Eshsshm, AR SRR,
eye candy: i someone or something superficially attractive to look at, B[ RARET M. FRIGIR AN B47.

Avalon: [ ECRE .

FURE AL Ul PRI VE 75 5 b By, SR T A R U5 P AR AR 1% 8 . X LR

KN AIERIHTETE S BoRs RS .

0 XML: T EARICHE S (Extensible Markup Language FrIZEI ).

" DirectX: g2 wl AXHBF4u B 1, 4045 DirectDraw, DirectSound %%,

2 ClearType: {28 Al M TR BRUEATIRAL IO — Bk R .

* Tiles: Longhorn Hi{d I ¥ — AP BUX B, 2 WL4d P Figure 3B-1. Tiles >k [ tile, ‘iz 8h “F v, 7E
WHEAEDRR PR,
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online / 'an'lain / this time, however, is that instead of HTML, Tiles are based on XML, so
a. &ad. HEHLIY they can display both online information, such as news headlines or stock
o1 . . .
Eﬁ; EEHY quotes, and info from any local drive, such as all your MP3s or a list of
stock quote Sidebar Opti
A idebar Options menu
Tile body L .
E:!. stevek (away
= Adam
= hEry
Foreground Tile window
controls area controls area
10:09 PM, Aug 26
Icon-only and overflow tiles = [ERE=S
sidebar / 'saidba: / Figure 3B-1: An example of the sidebar with tiles
n. LHiz%

important contacts. The Sidebar'—one of the prominent new features of

! Sidebar: Longhorn 4 F (f)— i T FL4HE, 25 WLAF <14 /4] Figure 3B-1 A1l Figure 3B-2.
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buddy /'badi/

n. AKFE, GFEAA
control / ken'traul /
n. LR, R
quick-launch key
PR BB

10:09 PM, Aug 26 Lend an instant mesage

tablet / 'teeblit /

n. {EAEH; (BB
ARG 2
tablet PC

R AEEAS A LI
Media Center PC
B LA N L

Longhorn—is really just a collection of Tiles showing a clock, a buddy list,
news, Windows Media Player controls, and quick-launch keys for major
applications. Despite the name, it can be positioned vertically on the side of
your display or horizontally across the top or the bottom. Early versions
have also reportedly included Tiles for synchronizing with other devices
and for searching.

—— Contacts tile body

Contacts tile flyout

e & 200 008 8D

o8 e 0 B

Pin a contact to the sidebar

Write an &-masl message

Figure 3B-2: Tile and flyout for a contact list

Longhorn’s user interface will integrate many of the cutting-edge
features that Microsoft is testing today in tablet PCs, mobile devices, and
Media Center PCs. Microsoft has shown off Longhorn’s support for ink
handwriting recognition and voice. Just as Internet Explorer became a
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morph / mo:f/

v. Bk,
omnipresent
/.omni'prezant /

a. LITATEN, &
W AFAE )
standalone

/ 'steendallaun /

a. JSTf)

sexy / 'seksi/

a. TR WA
JIH, R
hype / haip /

n. RALHLEA 5
AL KREEEAL
warrant / 'worant /
V. diE B e 2 IE Y
(BAHD 1
relational database
coincidence
/kauinsidans /

n. & I
stash / stee[ /

V. <HD ARG I
lurk /ls:k /

v, VR WG VAT

silo /'sailau /

n. f&e (A
. KIRAEE I
AR AN L)
reside / 'rizaid /

v, JEE AFAE
holy grail /greil/
(Id A H- G- (f%
i HR i 5z i W 4 H
1) 2,

component of Windows years ago, Windows Media Player is slowly
morphing into an omnipresent feature rather than a standalone
application, and some versions of Longhorn even include a My TV
application.

This requires not only a fast PC, but a relatively large high-resolution
display. Microsoft is gambling that most users will have both by the time
Longhorn rolls around'. But just in case, the OS will reportedly offer
different levels of operation that disable the more intensive Aero effects to
boost performance on less capable PCs.

I1. Minding the Store

Who knew storage could be sexy? The most talked-about feature in
Longhorn so far is its new storage system, WinFS?. In this case, the hype
may be warranted. WinFS is a file system that works more like a
relational database, which is no coincidence, since it is based on the same
technology as the next version of SQL Server, code-named Yukon. Rather
than stashing data in a series of folders and subfolders, WinFS promises to
let you organize and search for files based on their content or other
attributes.

The old folders and subfolders will still lurk beneath the surface, but
files can be organized into stacks. Though these stacks have been described
as an extension of the existing My Pictures or My Music folders, they
appear to work more like the search folders in Outlook 2003. In other words,
the actual location of the files isn’t really important. Instead, these virtual
folders show you files or data that all share common properties using filters
that you can create and modify. For example, you could create stacks that
show all songs longer than one minute, display photos taken in the past
month, or sort all contacts (Longhorn includes a My Contacts folder) by
e-mail address.

Microsoft also promises that WinFS will make searching for files
much more powerful by breaking down the separate silos of information
that today reside in application-specific file formats. For example, from a
single search box, you will be able to pull up all e-mail messages, Web
pages, and Office documents related to a particular topic—a powerful
feature that Gates has referred to as his personal holy grail.

! by the time Longhorn rolls around: %/ Longhorn 5% A A A I
2 WInFS: TR —IE1E RGFTE IO S R 4%
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batten / 'beston /

v. HfRgE (BiE S
E DR
hatch / heetf /

n. B (E8)
corporate
/'ko:parat /

a. o~ AR
draconian

/ dra'ksunien /

a. eIy e
mull / mal/

v. <ED> AP R
built-in / 'bilt'in /

a. R, WEm,
RN, AR
firewall / 'faiswo:l /
n. B ki

default / di'fo:lt /

n. BN, GR4,
RYBOEH

swirl / swae:l /

v. Gyl AL
stringent
/'strindzant /

a. TSI TR
authentication
/o:8enti'keif an /

n. IGAE, AR
encryption
/inkripfan/ n. N
chipset / 'tfipset/

n. A

hood /hud/

no WUIE: B A

I11. Batten Down the Hatches®

Microsoft’s Achilles’ heel® has been security. (The company recently
admitted that security fears were affecting its corporate sales.) With that in
mind, a major focus of Longhorn will be on improving security, though
exactly how Microsoft plans to do so without imposing draconian
measures on users remains unclear.

Some changes may be apparent to users even now. For example,
Microsoft is mulling whether to turn on the built-in firewall by default,
and rumors are swirling that Longhorn will include its own antivirus
program. It seems more likely, however, that the company will find a way
to integrate existing antivirus utilities deeper into the OS to push more users
to install and update them regularly. Early versions have also included a
tool that lets parents restrict access to the PC or Internet to certain times of
the day. A new reporting tool, basically a “black box™® for your PC, could
also help developers locate and plug security holes in applications.

On a broader level, Microsoft is developing a new security architecture,
called NGSCB* (Next-Generation Secure Computing Base), that splits the
OS into two parts: a standard mode, where today’s hardware and software
play, and a secure mode that requires more stringent authentication and
encryption. The move requires changes to third-party hardware and
software as well. For example, Intel has stated that its next-generation
Prescott chips and chipsets®, due out early next year®, will support it.

IV. Under the Hood

Ordinarily we wouldn’t spill much ink on changes to Windows at the
programming level, but Microsoft claims that these changes will be the
foundation for more-sophisticated applications.

At the heart of Longhorn is a shift toward XML. Microsoft describes

! Batten down the hatches: FHEMRI, X HIEN b 22 4R
2 Achilles” heel: B[l B (O BAIEE, Sdvgs s, ME—M99 5. AREEASREIT, BBy (oimr It BT
A T R SRR IR S 0 S K iR, LR AR BIK RS, 1% 5 TTHEAR N

% black box:

» PR[HET . black box 2%t ML LR —FF A3 Fid Ay, HBIERIFd R AT 50k

 FSRAE WAL IR . X B Fs Longhorn $&4E 1) —F a3 BhIT K A 3 $R B RITR AN AR 3 vp 22 AV
TRk E TR, FOAEDRE LT WL LR a7, MBI .
4 NGSCB: TF—ft2z4: it KAl (Next-Generation Secure Computing Base )% 7 BE4EIE ) .

Pentium 4 Z-FE2S .

Prescott chips and chipsets: Prescott (575 #iRMS) S H S F 4. Prescott A& 9843 /R 28w B (1 T —4%

® due out early next year: 5 b4 WIAEHIHE L o
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schema / 'ski:ma /

n. B KR N
geek / gitk /

no B, WA K
N KT
-speak / spitk /
comb. form % 7x
UTIE”, BT
messaging

/'mesidzin /

n. 8, HEHEK
suite / swi:t /

n. CERAFID B
(FEPHD &
ﬁu’ E

gamble / 'geembl /

n. Wi Bebl, JE
waiting game

fRIBLIT 2 F) s

hazy / 'heizi /

a ZHH5M; B
1, AW
bottom line
MR E s HAE
B D
deliver / di'live /

V. JEAT; S Cond
upgrade / 'Apgeid /
n. FH9, $Emihik

this as moving “those rich user schemas down into the platform,” which is

geek-speak for taking all that data stuck in proprietary application file
formats and putting it in XML files that can be shared. The obvious
example is a common address book that can be used by any PIM?, e-mail
program, instant-messaging client, and so on. Similarly, the new WinFX
programming interface, along with tools such as the Indigo ®
communications platform, will standardize how applications interact with
that XML data.

Microsoft believes so strongly in the power behind Longhorn that it is
putting most of its Office resources behind creating a version of the suite
that runs solely on the new OS—a major gamble. The company also plans
to release new versions of Visual Studio for developing Longhorn
applications.

V. Waiting Game

Before you get in line at CompUSA*, keep in mind that Microsoft is
still very hazy on the release dates for Longhorn. Most seem to agree it will
be 2006 before it hits stores®, but the company says only that it will be a
technology-driven release, which is a nice way of saying that the date will
probably slip. A beta version of the client OS, however, is expected
sometime next summer. The cost will be about the same as Windows XP,
according to Gates. The bottom line: If Microsoft delivers on half of
what’s supposed to be in Longhorn, it will still be a significant upgrade.

Exercises

I.  Fill in the blanks with the information given in the text:

1. NGSCB, the new security architecture Microsoft is developing
for Longhorn, splits the OS into two parts: a standard mode and a(n)
mode.

2. It is reported that Longhorn will provide different levels of

1

[ I AT N

Microsoft describes this as moving “those rich user schemas down into the platform™: F{# & X A 24 Ti0

TREEZ FhZ R P B GT B B (R XML D P4 L.

a1 R A Mo 7= 8. )

PIM: ™ AfEEEBFLT (personal information manager [ 14 7-BF4EIE) .

Indigo: Longhorn H {515 .

CompUSA: b3 KITHRHLEER .

before it hits stores: #FEELE R IE B E 20T, FIXE, hit 2 —FEHL, £oRx “HIE” .
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operation that disable the more intensive Aero effects to boost on
less capable PCs.

3. With Longhorn’s new graphics and presentation engine, we can
create and display Tiles on the desktop, which remind us of the old Active
Desktop but are based on instead of

4.  The most talked-about feature in Longhorn so far is its new
storage system, WinFS, which works like a(n) database.

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1. search box 6. LHKM
2. built-in firewall 7. PN A
3.  standalone application 8. KB
4.  active desktop 9. IR
5. mobile device 10. =4t
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Section C

What Is Linux
scratch / skreet] / Linux is a free UNIX clone written from scratch® by Linus Torvalds®
n. i&HZ: %4  and a team of programmers over the Internet. Linux aims towards POSIX?
compliance compliance (a set of standards that show what a UNIX should be).
/ kem'plaians /
n. A A It contains all of the features that you would expect in not only a UNIX,

driver / 'draive /

N KA AR but any operating system. Some of the features included are true
library / laibrari / multitasking, virtual memory, the world’s fastest TCP/IP* drivers, shared
n. BT, libraries, and of course multi-user capabilities (this means hundreds of
Eorﬁtﬁ/ El"”tgg . people can use one computer at the same time, either over a network, the
Internet, or on laptops/computers or terminals connected to the serial ports
of that computer). Linux runs fully in protected mode (unlike Windows)

fledged /fledsd / and supports fully fledged 32-bit and 64-bit multitasking.
2 HECK AN PP y llecge g
A

! from scratch: MZEIFH, TR

2 Linus Torvalds: 3E4440T « 4LFL/R%Z (1969~), 2+ A, Linux #BAERZMAILE N .

3 POSIX: WM UNIX #:/E &4 (Portable Operating System Interface for UNIX [ 5 - Bkl 2 5 BE4EIE ) o

* TCP/IP: TCP/IP WM, ALHztbis / WFREMY (Transmission Control Protocol/Internet Protocol 15 5~ £t
4N
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conform / kem'fo:m /
v. R fFA (to,
with)

uninitiated

/ ani'nifieitid /

a. B SR
PRIZ R

installer / in'sto:la /
n. LR

emulator
/'emjuleita /
n. {i 54
Ui 57

buffer / 'bafo /
V. b, AT

collaborate

/ ka'leeboreit /

v. BfE, BME
packet radio

T maifE,
At blik
protocol

/ 'prautekoal /

n. #rx

Linux also has a completely free X Windows® implementation
conforming to the X/Open® standard. Most existing X Based® programs
will run under Linux without any modification. X Windows for the
uninitiated® is a GUI, similar to Microsoft Windows but is feature packed
(and is rather large, consuming around 15-20MB).°> Most Linux
distributions come completely pre-configured to a factory configuration,
and distributions such as RedHat Linux also have graphical based
configuration utilities and installers (not unlike Windows’ Control Panel).

In addition, programs intended for SCO Unix 4.2 and SVR4 will run
on most Linux systems unaltered (this is due to the assistance of a driver
called IBCS), for example Corel Draw!® for SCO and the Dataflex database
system. The Linux DOS emulator, DOSEMU, will run packets of
MS-DOS applications, including some that require VGA’ or SVGA®
graphics capabilities. Windows programs can also be run inside of
X-Windows with the help of an emulator called WINE. Usually, Windows
programs can run up to 10 times faster than on a native system®, due to
Linux’s buffering capabilities.

As usually expected from most Unices™, Linux includes advanced
networking capabilities. Since the people developing Linux collaborated
and used the Internet for their development efforts, networking support
came early in Linux’s development stage. Networking support in Linux is
superior to most other operating systems. Linux supports connection to the
Internet or any other network using TCP/IP or IPX™ via Ethernet'?, fast
Ethernet™>, ATM*, modem, packet radio (X.25l protocol), ISDN?, token

1

2

5

7

9

X Windows: HH 3% [E R P22 Bede R 51T & AR UNIX ARG B MEIESE O, SRR PRS2
B AN T3 Windows. IR X

X/Open: SCHF UNIX JFEChRER) ) R IEERE, BFR X/Open group. fl AT 142 BL K R EEAEAT /T UNIX A58 i1 .
¥ X Based: T X Windows (£,

* the uninitiated: J& 5 e i ML AT on R NSRBI LM, 5 “ Bz Bl a2 (N7

X Windows for the uninitiated is a GUI, similar to Microsoft Windows but is feature packed (and is rather large,
consuming around 15-20MB).: At = £56# FF A1 X Windows & —F A P A, TR
Windows, {HILHfepdAe R G HILEER, F#E3% KL 15~20 JE== M),

® Corel Draw!: (JZK) Corel 2" KATH —EL KB

VGA: HIEIEEES] (Video Graphics Array [ 7 RE4EMS ) o

8 SVGA: MMM LR (Super Video Graphics Array F T 7 BEAIE ) o

anative system: J5UB R%0, X H I Windows &5t .

0 Unices: Unix & 0EL.

LOPX: MR AT, HBEM 2440554 CInternetwork Packet Exchange [# 1 - BEAH IR ) o

12 Ethernet: LA (hrifE).

™ fast Ethernet: HUHLAKM, SZHF 100Mbps 25 i (1 LK o

YW ATM: R4 (Asynchronous Transfer Mode 1) 7 BE4HI ).
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token ring

BUBRER, 2 A

local area
network
JeiA M

swap /'swop /
n&v. 34
swap space

AL e [H)

blinding / 'blain din /
a IXHHK, 1#AMKR
AELRELIT

source code

N CAR T

kernel / 'ka:nal /

n. CREEA BN
D A= &

token ring, or PLIP® (modified printer cable to another computer). As an
Internet/ WWW server, Linux is a very good choice, often out performing
Windows NT, Novell* and most UNIX systems on the same hardware
(even multiprocessor boxes). Linux has been chosen by hundreds of
thousands of ISPs®, by many university computer labs, and surprisingly by
many businesses—by all people that need reliable server and network
performance in many different situations.

Linux supports all of the most common Internet protocols, including
FTP®, POP, SNMP’, and many more. Linux can operate as a client or as a
server for all of the above and has already been widely used and tested in
the above roles.

Linux also fits easily and tightly into your local area network, no
matter what combination of systems you might be running. Full and
seamless support for Macintosh, DOS, Windows, Windows NT, Windows
95, Novell, OS/2, all using their own native protocols—Linux can do all of
this in just 16MB of memory or even less (with swap space). Typically,
you can have all the above running in 8MB with 16MB swap (a total of
24MB RAM).

Linux is developing at a blindingly fast speed, and ports exist to
PowerPC?, Macintosh, and so on. If Linus Torvalds ever does decide to
abandon the project, since we have the full source code available, he can
just assign somebody else to take his place. The Linux kernel development
will still continue no matter what happens to Linus. Somebody else will just
continue with it.

Exercises

I.  Fill in the blanks with the information given in the text:

® N o O Bh W NP

X.25: —Fh LML, AT, SEIT A R I R L A R

ISDN: ZEerMh 5807 M, {aFk—2l CIntegrated Services Digital Network f) 15 - BF4i0% ) o

PLIP: {474k WM (Parallel Line Interface Protocol [ R4 .

Novell: Novell W45 EE RS- 6. 322 A MM L= 5 IT & B Novell 2] (175

ISP: DRI IR S-4R 4L (Internet service provider fE - BF4IE ).

FTP: SC{A&4ipi (File Transfer Protocol () 1 7 REAENE )

SNMP: ] 2A M 48 & BB (Simple Network Management Protocol 1) 1 7 BE4i I D o

PowerPC: PowerPC f§ AL B 4% , —Fi' B Motorola A &) Fl IBM A %] T 1992 FEH R AL B2 44 R 454, Apple
AFBSE T #5 IR TR,
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1.  Linuxis a free clone developed by Linus Torvalds and a
team of programmers over the Internet.

2. Since it was developed through cooperative efforts over the

Internet, support in Linux is superior to most other operating
systems.

3.  The features contained in Linux include true , virtual
memory, the world’s fastest TCP/IP , Shared libraries, and

multi-user capabilities.

4.  According to the text, Linux can operate as a(n) orasa
server for all of the most common Internet , including FTP, POP,
SNMP, and so on.

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1.  serial port 5 ERNAE

2. ISDN 6. WA

3. token ring 7. A

4.  fast Ethernet 8. HHMIE BRI
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Unit 4. Computer Language and Programming

Section A

HENES SHEE)

Programming Language

syntax / 'sinteeks /

n. ik
ambiguous

/ eem’bigjuas /

a. RN,
HRAR P AT )
punctuation
/panktju'eif en /

n. AR EATS
sophistication

/ safistikeif an /

n. etk ARtk
versatility

/ wasa'tiliti/

n. Z Mgk, WHITE
address / a'dres /

portable / 'po:tabal /
a. AR
(L&A

1. Introduction

Programming languages, in computer science, are the artificial
languages used to write a sequence of instructions (a computer program)
that can be run by a computer. Similar to natural languages, such as English,
programming languages have a vocabulary, grammar, and syntax. However,
natural languages are not suited for programming computers because they
are ambiguous, meaning that their vocabulary and grammatical structure
may be interpreted in multiple ways. The languages used to program
computers must have simple logical structures, and the rules for their
grammar, spelling, and punctuation must be precise.

Programming languages vary greatly in their sophistication and in
their degree of versatility. Some programming languages are written to
address a particular kind of computing problem or for use on a particular
model of computer system. For instance, programming languages such as
FORTRAN' and COBOL? were written to solve certain general types of
programming problems—FORTRAN for scientific applications, and
COBOL for business applications. Although these languages were designed
to address specific categories of computer problems, they are highly
portable, meaning that they may be used to program many types of
computers. Other languages, such as machine languages, are designed to be
used by one specific model of computer system, or even by one specific
computer in certain research applications. The most commonly used
programming languages are highly portable and can be used to effectively

! FORTRAN: FORTRAN i3, 2RI FLFIE S (Formula Translation FI4i 4.
2 COBOL: COBOL &%, 0@k fiES (Common Business-Oriented Language HI40E ) .
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linguistic
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storage register

(a7

statement

/ 'steitment /
n. iEH)

solve diverse types of computing problems. Languages like C, PASCAL’,
and BASIC fall into this category.

I1. Language Types

Programming languages can be classified as either low-level languages
or high-level languages. Low-level programming languages, or machine
languages, are the most basic type of programming languages and can be
understood directly by a computer. Machine languages differ depending on
the manufacturer and model of computer. High-level languages are
programming languages that must first be translated into a machine
language before they can be understood and processed by a computer.
Examples of high-level languages are C, C++, PASCAL, and FORTRAN.
Assembly languages are intermediate languages that are very close to
machine languages and do not have the level of linguistic sophistication
exhibited by other high-level languages, but must still be translated into
machine language.

1. Machine Languages

In machine languages, instructions are written as sequences of 1s and
0s, called bits, that a computer can understand directly. An instruction in
machine language generally tells the computer four things: (1) where to find
one or two numbers or simple pieces of data in the main computer memory
(Random Access Memory, or RAM), (2) a simple operation to perform,
such as adding the two numbers together, (3) where in the main memory to
put the result of this simple operation, and (4) where to find the next
instruction to perform. While all executable programs are eventually read
by the computer in machine language, they are not all programmed in
machine language. It is extremely difficult to program directly in machine
language because the instructions are sequences of 1s and 0s. A typical
instruction in a machine language might read 10010 1100 1011 and mean
add the contents of storage register A to the contents of storage register B.

2. High-Level Languages

High-level languages are relatively sophisticated sets of statements
utilizing words and syntax from human language. They are more similar to
normal human languages than assembly or machine languages and are
therefore easier to use for writing complicated programs. These

! PASCAL: PASCAL iEH.
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programming languages allow larger and more complicated programs to be
developed faster. However, high-level languages must be translated into
machine language by another program called a compiler before a computer
can understand them. For this reason, programs written in a high-level
language may take longer to execute and use up more memory than
programs written in an assembly language.

3. Assembly Languages

Computer programmers use assembly languages to make
machine-language programs easier to write. In an assembly language, each
statement corresponds roughly to one machine language instruction. An
assembly language statement is composed with the aid of easy to remember
commands. The command to add the contents of the storage register A to
the contents of storage register B might be written ADD B, A in a typical
assembly language statement. Assembly languages share certain features
with machine languages. For instance, it is possible to manipulate specific
bits in both assembly and machine languages. Programmers use assembly
languages when it is important to minimize the time it takes to run a
program, because the translation from assembly language to machine
language is relatively simple. Assembly languages are also used when some
part of the computer has to be controlled directly, such as individual dots on
a monitor or the flow of individual characters to a printer.

IIL. Classification of High-Level Languages

High-level languages are commonly classified as procedure-oriented,
functional, object-oriented, or logic languages. The most common
high-level languages today are procedure-oriented languages. In these
languages, one or more related blocks of statements that perform some
complete function are grouped together into a program module, or
procedure, and given a name such as “procedure A.” If the same sequence
of operations is needed elsewhere in the program, a simple statement can be
used to refer back to the procedure. In essence’, a procedure is just a
mini-program. A large program can be constructed by grouping together
procedures that perform different tasks. Procedural languages allow
programs to be shorter and easier for the computer to read, but they require
the programmer to design each procedure to be general enough to be used
in different situations.

Yinessence: A L, s L.
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language and allow them to be processed like any other data in a program. This
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allows a much higher and more rigorous level of program construction.
Functional languages also allow variables—symbols for data that can be
specified and changed by the user as the program is running—to be given
values only once. This simplifies programming by reducing the need to be
concerned with the exact order of statement execution, since a variable does
not have to be redeclared, or restated, each time it is used in a program
statement. Many of the ideas from functional languages have become key
parts of many modern procedural languages.

Object-oriented languages are outgrowths of functional languages. In
object-oriented languages, the code used to write the program and the data
processed by the program are grouped together into units called objects.
Obijects are further grouped into classes, which define the attributes objects
must have. A simple example of a class is the class Book. Objects within
this class might be Novel and Short Story. Objects also have certain
functions associated with them, called methods. The computer accesses an
object through the use of one of the object’s methods. The method performs
some action to the data in the object and returns this value to the computer.
Classes of objects can also be further grouped into hierarchies, in which
objects of one class can inherit methods from another class. The structure
provided in object-oriented languages makes them very useful for
complicated programming tasks.

Logic languages use logic as their mathematical base. A logic program
consists of sets of facts and if-then rules, which specify how one set of facts
may be deduced from others, for example:

If the statement X is true, then the statement Y is false.

In the execution of such a program, an input statement can be logically
deduced from other statements in the program. Many artificial intelligence
programs are written in such languages.

IV. Language Structure and Components

Programming languages use specific types of statements, or
instructions, to provide functional structure to the program. A statement in a
program is a basic sentence that expresses a simple idea—its purpose is to
give the computer a basic instruction. Statements define the types of data
allowed, how data are to be manipulated, and the ways that procedures and
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functions work. Programmers use statements to manipulate common
components of programming languages, such as variables and macros
(mini-programs within a program).

Statements known as data declarations give names and properties to
elements of a program called variables. Variables can be assigned different
values within the program. The properties variables can have are called
types, and they include such things as what possible values might be saved
in the variables, how much numerical accuracy is to be used in the values,
and how one variable may represent a collection of simpler values in an
organized fashion, such as a table or array. In many programming
languages, a key data type is a pointer. Variables that are pointers do not
themselves have values; instead, they have information that the computer
can use to locate some other variable—that is, they point to another
variable.

An expression is a piece of a statement that describes a series of
computations to be performed on some of the program’s variables, such as
X+Y/Z, in which the variables are X, Y, and Z and the computations are
addition and division. An assignment statement assigns a variable a value
derived from some expression, while conditional statements specify
expressions to be tested and then used to select which other statements
should be executed next.

Procedure and function statements define certain blocks of code as
procedures or functions that can then be returned to later in the program.
These statements also define the kinds of variables and parameters the
programmer can choose and the type of value that the code will return when
an expression accesses the procedure or function. Many programming
languages also permit minitranslation programs called macros. Macros
translate segments of code that have been written in a language structure
defined by the programmer into statements that the programming language
understands.

V. History

Programming languages date back almost to the invention of the
digital computer in the 1940s. The first assembly languages emerged in the
late 1950s with the introduction of commercial computers. The first
procedural languages were developed in the late 1950s to early 1960s:
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FORTRAN, created by John Backus', and then COBOL, created by Grace
Hopper?. The first functional language was LISP®, written by John
McCarthy”* in the late 1950s. Although heavily updated, all three languages
are still widely used today.

In the late 1960s, the first object-oriented languages, such as

SIMULA?®, emerged. Logic languages became well known in the mid 1970s

with the introduction of PROLOG®, a language used to program artificial

intelligence software. During the 1970s, procedural languages continued to

develop with ALGOL’, BASIC, PASCAL, C, and Ada®. SMALLTALK?®

merge / mo:dz / was a highly influential object-oriented language that led to the merging of
v. @ G object-oriented and procedural languages in C++ and more recently in
JAVA™  Although pure logic languages have declined in popularity,

relational language

KRBT, variations have become vitally important in the form of relational
HIOCH languages for modern databases, such as SQL.
Exercises

I.  Fill in the blanks with the information given in the text:

1. A programming language is any language that can be
used to write a sequence of that can ultimately be processed and
executed by a computer.

2. We can classify programming languages under two types:
languages and languages.

3. A machine language is a(n) language in binary code
that the computer can understand and execute directly.

4.  High-level languages must first be translated into a(n)
language before they can be understood and processed by a computer.

1
2
3
4
5
6
7
8
9

John Backus: Zji » gl (1924~), EEFHEZEK.

Grace Hopper: A& « 11 (1906~1992) , EENAFER, WHHEHIEFESHITHE .
LISP: LISPiL®, RAFES (List Processing 44 ).

John McCarthy: £y « 28 (1927~), FEEIFEYIRERK,

SIMULA: SIMULA B, fiiES, BES (Simulation Language [F14i4 ).

PROLOG: PROLOG &%, ##Eviil &S (Programming in Logic 454 ).

ALGOL: ALGOL &%, HykiET (Algorithmic Language HI4H 4 ).

Ada: Ada i .

SMALLTALK: SMALLTALK &%, IBM JTA& FIT [0 % % BIgm AR (GBS

0 JAVA: JavaiBE, MBI ENGES, WLETEEET.
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5. High-level languages are commonly classified as
procedure-oriented, , Object-oriented, or languages.

6. Inan assembly language, each corresponds roughly to
one machine language instruction.

7. In procedure-oriented languages, one or more related blocks of
statements that perform some complete function are grouped together into a
program , Or procedure.

8.  The history of programming languages can be traced back almost
to the invention of the computer in the 1940s.

II. Translate the following terms or phrases from English into

Chinese and vice versa:

1.  storage register 11, "JHPATER

2. function statement 12, FEPHER

3. program statement 13, FAfHEf)

4.  object-oriented language 14.  TRAEER)

5. assembly language 15. @R

6.  intermediate language 16. HLEMET

7. relational language 17.  WRHCUES

8. artificial language 18. MFwilias

9.  data declaration 19.  BATUHENUEF
10. SQL 20. FHEAREF RO R

ITII. Fill in each of the blanks with one of the words given in the
following list, making changes if necessary:

reuse translate step memory
high-level computer machine execution
program processing inconvenient separate
programming combine programmer powerful

A programming language is a language used to write instructions for
the computer. It lets the programmer express data in a symbolic
manner without regard to machine-specific details.

The difficulty of writing programs in the language of 0s and
1s led first to the development of assembly language, which allows
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to use mnemonics (Bhic4F) for instructions and symbols for
variables. Such programs are then by a program known as an
assembler into the binary encoding used by the . Other pieces of
system software known as linking loaders (3% #2525 N4 F)
pieces of assembled code and load them into the machine’s main
unit, where they are then ready for execution. The concept of linking
pieces of code was important, since it allowed “libraries” of
to be built up to carry out common tasks—a first
toward the increasingly emphasized notion of software :
Assembly language was found to be sufficiently that higher-level
languages (closer to natural languages) were invented in the 1950s for
easier, faster ; along with them came the need for compilers,
programs that translate language programs into machine code. As
programming languages became more and abstract, building
efficient compilers that create high-quality code in terms of speed
and storage consumption became an interesting computer science problem
in itself.

IV. Translate the following passage from English into Chinese:

One especially powerful feature of OOP (object-oriented programming)
languages is a property which is known as inheritance. Inheritance allows
an object to take on the characteristics and functions of other objects to
which it is functionally connected. Programmers connect objects by
grouping them together in different classes and by grouping the classes into
hierarchies. These classes and hierarchies allow programmers to define the
characteristics and functions of objects without needing to repeat source
code, the coded instructions in a program. Thus, using OOP languages can
greatly reduce the time it takes for a programmer to write an application,
and also reduce the size of the program. OOP languages are flexible and
adaptable, so programs or parts of programs can be used for more than one
task. Programs written with OOP languages are generally shorter in length
and contain fewer bugs (&), or mistakes, than those written with
non-OOP languages.
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The Java Language
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The Java language is a remarkable example of programming language
evolution. Java builds on the familiar and useful features of C++ while

superfluous

/ sjui'pe:flues /

a. ZRM; LFEM . .
describe Java in contrast to C++.

nstantancous 1. Java Is Familiar and Simple
/.insten'teinjos /

n. EEIE, BRI
overhead
/'suvehed /

n. JFRY; &% (5
L D

removing its complex, dangerous, and superfluous elements. The result is a
language that is safer, simpler, and easier to use. The following sections

If you have ever programmed in C++, you will find Java’s appeal to be
instantaneous. Since Java’s syntax mirrors that of C++, you will be able to
write Java programs within minutes. Your first programs will come quickly
and easily, with very little programming overhead.



78

Computer English

clutter / 'kiate /

n. Bk, A%ils Ak
AL AP

cryptic / 'kriptik /

a B, mXE
I

header /'heda /

n. JUA: ARk
preprocessor

/ pri:'prausesa /

n. WAGIFEF, i
VOSLE

arcane / a:'kein /

a BRI, B
fiRHG: R
delve / delv /

v. R, B
reference
/'referans /

v. 51/ S
software package
A

directory

/ di'rektaeri/

n. H3x

revolve /ri'volv /

V. JigHe; [HSE
class hierarchy
K2R
encapsulation
/inkeepsa'leif on /

n. 3
polymorphism

/ pali'mo:fizem /

n. 28, 2B

clarity / 'kleerati/
n. 5, I

You will have the feeling that you have eliminated a lot of clutter from
your programs—and you will have. All the cryptic header files and
preprocessor statements of C and C++ are gone. All the arcane #define'
statements and typedefs® have been taken away. You will no longer have to
delve through several levels of header files to correctly reference API®
calls. And no one will have to suffer to figure out how to use your software.

Java programs simply import the software packages they need. These
packages may be in another directory, on another drive, or on a machine on
the other side of the Internet. The Java compiler and interpreter figure out
what objects are referenced and supply the necessary linkage.

2. Java Is Object-Oriented

If you think C++ is an object-oriented programming language, you are
in for a big surprise*. After using Java to write a few programs, you’ll get a
better feeling for what object-oriented software is all about. | know I did.

Java deals with classes and objects, pure and simple®. They aren’t just
more data structures that are available to the programmer—they are the
basis for the entire programming language.

In C++, you can declare a class, but you don’t have to. You can declare
a structure or a union instead. You can declare a whole bunch of loosely
associated variables and use them with C-style functions. In Java, classes
and objects are at the center of the language. Everything else revolves
around them. You can’t declare functions and procedures. They don’t exist.
You can’t use structures, unions, or typedefs. They’re gone, too. You either
use classes and objects or you don’t use Java. It’s that simple.

Java provides all the luxuries of object-oriented programming: class
hierarchy, inheritance, encapsulation, and polymorphism—in a context
that is truly useful and efficient.

The main reason for developing object-oriented software, besides
clarity and simplicity, is the desperate hope that somehow the objects you
develop will be reused. Java not only encourages software reuse, it demands

#define: Cifi 5 "PINAFETAT, ATHAE LI 3.

typedef: C &5 PN E 745,

N g ERE 3o

API: N HFEFH200 (Application Program Interface [# & REZEIE ).

you are in for a big surprise: R— &< Kiz—1M. AJH ) be in for HEE I, B “HESK”

I

pure and simple: 4R, ANHTAFIR.
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it. To write any sort of Java program, no matter how simple, you must build
on the classes and methods of the Java API.

Once you have begun developing software in Java, you have two
choices:

e Build on the classes you have developed, thereby reusing them.
e Rewrite your software from scratch, copying and tailoring useful
parts of existing software.

With Java, the temptation to start from scratch is no longer appealing.
Java’s object-oriented structure forces you to develop more useful, more
tailorable, and much simpler software the first time around.

3. Java Is Safer and More Reliable

Java is safer to use than C++ because it keeps you from doing the
things that you do badly, while making it easier to do the things that you do
well.

Java won’t automatically convert data types. You have to explicitly
convert from one class to another. C++, under the most undesirable
conditions, will automatically convert one type to another. It has all the
flexibility of assembly code. Java doesn’t assume that you know what you
are doing. It makes sure that you do.

C++ pointers don’t exist in Java. You can no longer access objects
indirectly or by chance. You don’t need to. You declare objects and
reference those objects directly. Complex pointer arithmetic is avoided. If
you need an indexed set of objects, you can use an array of objects. The
concept of “the address of an object” is eliminated from the programming
model, and another assembly language dinosaur is laid to rest. As a result,
it becomes much easier to do things correctly in Java.

Java’s reliability extends beyond the language level to the compiler
and the runtime system. Compile-time checks identify many programming
errors that go undetected in other programming languages. These checks go
beyond syntactic checking to ensure that statements are semantically
correct.

Runtime checks are also more extensive and effective. Remember your
teacher or mom telling you to “Check your work twice to make sure it’s

right”? The Java linker understands class types and performs
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n. [FAE~s] 145 performs bounds checking and eliminates indirect object access, even
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bounds checking
U A 4. Java Is Secure
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n, M If you gave a skilled hacker a program written in C or C++ and told
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him to find any security flaws, there are half a dozen things that he would
immediately look for: gaining access to the operating system, causing an
unexpected return of control, overwriting critical memory areas, acquiring
the ability to spoof or modify other programs, browsing for security
information, and gaining unauthorized access to the file system.

Why is C or C++ more vulnerable than Java? When a programmer
develops software, he or she usually focuses on how to get the software to
work correctly and efficiently. C and C++ do not constrain the programmer
from meeting these goals and provide a number of flexible features that
enable the programmer to meet his end. The hacker is also able to take
advantage of these features and use them in ways that weren’t originally
intended, causing the undesirable consequences identified in the previous
paragraph. In short, C and C++ provide a great offense, but no defense.
Java, on the other hand, is defensive by nature. Every time a Java-enabled
browser downloads a compiled Java class, such as an applet, it runs the risk
of running Trojan horse code. Because of this ever-present threat, it
subjects the code to a series of checks that ensure that it is correct and
secure.

The Java runtime system is designed to enforce a security policy that
prevents execution of malicious code. It does this by remembering how
objects are stored in memory and enforcing correct and secure access to
those objects according to its security rules. It performs bytecode
verification by passing compiled classes through a simple theorem prover
that either proves that the code is secure or prevents the code from being
loaded and executed. The class is Java’s basic execution unit and security is
implemented at the class level.

The Java runtime system also segregates software according to its
origin. Classes from the local system are processed separately from those of
other systems. This prevents remote systems from replacing local system
software with code that is less trustworthy.
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Java-enabled browsers, such as HotJava', allow the user to control the
accesses that Java software may make of the local system. When a Java
applet needs permission to access local resources, such as files, a security
dialog box is presented to the user, requesting explicit user permission. This
“Mother may 1?” approach ensures that the user always has the final say in
the security of his system.

5. Java Is Multithreaded

Java, like Ada, and unlike other languages, provides built-in language
support for multithreading. Multithreading allows more than one thread
of execution to take place within a single program. This allows your
program to do many things at once: make the Duke dance, play his favorite
tune, and interact with the user, seemingly all at the same time.
Multithreading is an important asset because it allows the programmer to
write programs as independent threads, rather than as a convoluted gaggle
of intertwined activities. Multithreading also allows Java to use idle CPU
time to perform necessary garbage collection and general system
maintenance, enabling these functions to be performed with less impact on
program performance.

Writing multithreaded programs is like dating several people
concurrently. Everything works fine until the threads start to interact with
each other in unexpected ways. Java provides the support necessary to make
multithreading work safely and correctly. Java supports multithreading by
providing synchronization capabilities that ensure that threads share
information and execution time in a way that is thread safe.

6. Java Is Interpreted and Portable

While it is true that compiled code will almost always run more
quickly than interpreted code, it is also true that interpreted code can
usually be developed and fielded more inexpensively, more quickly, and in
a more flexible manner. It is also usually much more portable.

Java, in order to be a truly platform-independent programming
language, must be interpreted. It does not run as fast as compiled native
code, but it doesn’t run much slower, either. For the cases where execution
in native machine code is absolutely essential, work is underway to
translate Java bytecode into machine code as it is loaded.

! HotJava: 135 SUN 24w JF 4 (3245 Java TF AR Internet 3 ¥ 2% o
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The advantages of being interpreted outweigh any performance
impacts. Because Java is interpreted, it is much more portable. If an
operating system can run the Java interpreter and support the Java API, then
it can faithfully run all Java programs.

Interpreted programs are much more easily kept up-to-date. You don’t
have to recompile them for every change. In Java, recompilation is
automatic. The interpreter detects the fact that a program’s bytecode file is
out-of-date with respect to its source code file and recompiles it as it is
loaded.

Because of Java’s interpreted nature, linking is also more powerful and
flexible. Java’s runtime system supports dynamic linking between local
class files and those that are downloaded from across the Internet. This
feature provides the basis for Web programming.

7. Java Is the Programming Language of the Web

Java has become the de facto programming language of the Web. It is
being licensed by nearly every major software company. It has some
offshoots and potential competition, such as JavaScript' and VBScript?, but
it remains the first Web programming language and the most powerful
language for developing platform-independent software.

Java is also evolving beyond the Web and becoming a key component
in distributed application development. Some releases of Sun’s products
emphasize Java’s importance to distributed object-based software
development. Several other vendors have introduced products that enable
Java to be integrated into the Common Object Request Broker Architecture
(CORBA?), which is the framework for distributed object communication.

Exercises

I.  Fill in the blanks with the information given in the text:

1. Java is an object-oriented programming language, for which
classes and are the basis.

! JavaScript: Java JHIASIE S .
2 VBScript: Visual Basic A & .
® CORBA: A UM %ifskARTE (FEF) 14 & 454 (Common Object Request Broker Architecture [ % 7 BEZEIS)
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2. Java is designed to be , Which makes it a useful
language for programming Web applications, since users access the Web
from many types of computers.

3. Java provides built-in language support for . That is, it
allows more than one thread of execution to take place within a single
program.

4.  The Java system is designed to enforce a security
policy that prevents execution of malicious code.

II. Translate the following terms or phrases from English into
Chinese and vice versa:

1.  native code 6.  Hlantd
2. header file 7. gwtY
3. multithreaded program 8. RS
4. Java-enabled browser 9. Wit
5. malicious code 10. KR
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Section C
Arrays
Imagine you have a problem that requires 20 numbers to be processed.
You need to read them, process them, and print them. You must also keep
these 20 numbers in memory for the duration of the program. You can
define 20 variables, each with a different name, as shown in Figure 4C-1.
Numbers
Figure 4C-1: Twenty individual variables
But having 20 different names creates another problem. How can you
read 20 numbers from the keyboard and store them? To read 20 numbers
from the keyboard, you need 20 references, one to each variable.!
Furthermore, once you have them in memory, how can you print them? To
print them, you need another 20 references. In other words, you need the
flowchart flowchart in Figure 4C-2 to read, process, and print these 20 numbers.
/'flautfa:t/

n. AR

Although this may be acceptable for 20 numbers, it is definitely not
acceptable for 200 or 2000 or 20,000 numbers. To process large amounts of
data, you need a powerful data structure such as an array. An array is a
fixed-size, sequenced collection of elements of the same data type. Since an
array is a sequenced collection, you can refer to the elements in the array as
the first element, the second element, and so forth until you get to the last
element. If you were to put your 20 numbers into an array, you could

' To read 20 numbers from the keyboard, you need 20 references, one to each variable.: 24 T ME£E iz A 20 4
B, WEZE20N5IH, BATIHN NG — N E.
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designate designate the first element numberg as shown in Figure 4C-1. In a similar
/'defigneit/ fashion, you could refer to the second number as number; and the third
V- ;’J" b j'ﬂ'";EZj‘j number as number,. Continuing the series, the last number would be
subscrip L

/'sabskript / numberig. The subscripts indicate the ordinal number of the element
n. MR, AT counting from the beginning of the array.

ordinal / 'o:dial /

a. Y1)

ordinal number
JFHL |

Read
number 0

.
.
.
.

Read
number 19

Process
20 numbers
Print
number 0

Print
number 19

STOP

Figure 4C-2: Processing individual variables

What you have seen is that the elements of the array are individually
addressed through their subscripts (Figure 4C-3).2 The array as a whole has
a name, number, but each member can be accessed individually using its
subscript.

programming The advantages of the array would be limited if you didn’t also have

construct programming constructs that allow you to process the data more
ETy Rt |

The subscripts indicate the ordinal number of the element counting from the beginning of the array.: FFrZ&/~JC
EY N EIBIDS UlEe

2 the elements of the array are individually addressed through their subscripts: %41 i o Zil ik H R AR & A
SaPzIiN I
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loop /lu:p/
n. &v. fEHm (40

bracket / 'braekit /

n. &5

square bracket
VAELRE

notation

/nau'teif an /

n. Aridik; il
indexing / 'indeksin /
n. Rl brol;
Aghks R AR
looping / 'lu:pin /

n. PEI; M RRIRTE
frequency array
SIS e

conveniently. Fortunately, there is a powerful
constructs, loops, that makes array processing easy.

set of programming

number 0O number [0]
number 1 number [1]
number 2 number [2]
number 18 number [18]
number 19 number [19]
Numbers Numbers
a. Subscript Form a. Index Form

Figure 4C-3: Arrays with subscripts and indexes

You can use loops to read and write the elements in an array. You can
use loops to add, subtract, multiply, and divide the elements. You can also
use loops for more complex processing such as calculating averages. Now it
does not matter if there are 2, 20, 200, 2000, or 20,000 elements to be
processed. Loops make it easy to handle them all.

But one question still remains: How can you write an instruction so
that one time it refers to the first element of an array and the next time it
refers to another element? It is really quite simple: You simply borrow from
the subscript concept you have been using. Rather than using subscripts,
however, you place the subscript value in square brackets. Using this
notation, you refer to numberg as number[0].

Following the convention, number; becomes number[l] and
number;g becomes number[19]. This is known as indexing. Using a
typical reference, you now refer to your array using the variable." The
flowchart to process your 20 numbers using an array and looping is in
Figure 4C-4.

In this section, we study one array application: the frequency array
and its graphical representation.

Using a typical reference, you now refer to your array using the variable.: i /H— AN 5, ARl o] LU
FAS R W 54l
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number [0]
number [1]
number [2]
number [3]

number [4]

number [98]

number [99]

fori=0to 19
READ
number [i]

PROCESS
20 numbers

fori=0to 19

PRINT
number [i]

Figure 4C-4: Processing an array

frequency [0]
frequency [1] This value shows
how many Os are
frequency [2] in number.
This value shows
how many 19s are
frequency [18] in number.
frequency [19]

Frequency

Numbers

Figure 4C-5: Frequency array

A frequency array shows the number of elements with the same value
found in a series of numbers. For example, suppose you have taken a
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histogram
/'histaugreem /

n. EIJ7KEl MK
LIS
pictorial / pik'to:rial /
a. BRI BB
bar /ba: /

n. &K

bar chart

B

asterisk / 'sestorisk /

n &5

one-dimensional
array — 454
linear / 'linia /

a & (MO M H
s
two-dimensional
array _4EE41
multidimensional
array 2 4541

sample of 100 values between 0 and 19. You want to know how many of
the values are 0, how many are 1, how many are 2, and so forth up through
19.

You can read these values into an array called numbers. Then you
create an array of 20 elements that will show the frequency of each value in
the series (Figure 4C-5).

A histogram is a pictorial representation of a frequency array. Instead
of printing the values of the elements to show the frequency of each number,
you print a histogram in the form of a bar chart. For example, Figure 4C-6
is a histogram for a set of numbers in the range 0 to 19. In this example,
asterisks (*) are used to build the bar. Each asterisk represents one
occurrence of the data value.

* k kk k k%

w N P o
~N N A~ O

* k kk k k%

18 2
19 0

S

Figure 4C-6: Histogram

The arrays discussed so far are known as one-dimensional arrays
because the data are organized linearly in only one direction. Many
applications require that data be stored in more than one dimension. One
common example is a table, which is an array that consists of rows and
columns. Figure 4C-7 shows a table, which is commonly called a
two-dimensional array. Note that arrays can have three, four, or more
dimensions. However, the discussion of multidimensional arrays is
beyond the scope of this section.

The indexes in the definition of a two-dimensional array represent
rows and columns.' This format maps the way the data are laid out in

[iN

The indexes in the definition of a two-dimensional array represent rows and columns.: & X —4E¥UH IR 515>

WARZRAT RS o
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memory.! If you were to consider memory as a row of bytes with the
lowest address on the left and the highest address on the right, then an array
would be placed in memory with the first element to the left and the last
element to the right. Similarly, if the array is two-dimensional, then the first
dimension is a row of elements that is stored to the left. This is known as

“row-major” storage (Figure 4C-8).

view /vju: /
n. FLEl

First Dimention
(rows)

Second Dimention
(columns)

Figure 4C-7: Two-dimensional array

00 [ O | 02 [ 03 | 04
10 | 11 | 12 | 13 | 14

User's View

row 0 row 1

00

01

02\03\04 10 || 11| 12

EN

14

[01[0] [O1[1] [O][2] [O1[3] [O1{4] [LI[OT [11(1] [11(2] [X1(3] [11[4]

Memory View

Figure 4C-8: Memeory layout

1 This format maps the way the data are laid out in memory.: 3XFi% WUt T SR e AE A 28 P K426 7 2
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Exercises

I.  Fill in the blanks with the information given in the text:

1.  Given the array called object with 20 elements, if you see the
term object;o, you know the array is in form; if you see the
term object[10], you know the array is in form.

2. In most programming languages, an array is a static data
structure. When you define an array, the size is

3. A®) is a pictorial representation of a frequency array.

4. An array that consists of just rows and columns is probably a(n)
array.

II. Translate the following terms or phrases from English into

Chinese and vice versa:

1.  barchart 5  HIAMHE
2. frequency array 6. i
3. graphical representation 7. —YEEAl
4.  multidimensional array 8. YufE4ity



