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Unit1 Computer Structure

Text A The Function of Computer

1. Central processing unit and microprocessor

A general purpose computer has four main components®; the arithmetic logic unit
( ALU) , the control unit, the memory, and the input and output devices ( collectively termed
1/0). These parts are interconnected by® buses, often made of® groups of wires.

Inside each of these parts are trillions of small electrical circuits® which can be turned

off or on by means of an electronic switch. Each circuit represents a bit ( binary digit) of

information so that when the circuit is on it represents a “1”7, and when off it represents a

“0"” (in positive logic representation). ' The circuits are arranged in logic gates so that one

or more of the circuits may control the state of one or more of the other circuits.
The control unit, ALU, registers, and basic /O (and often other hardware closely
linked with these) are collectively known as a central processing unit ( CPU). Early CPUs

were composed of many separate components but since the mid-1970s CPUs have typically
2

been constructed on a single integrated circuit® called a microprocessor.

Since 1985, numerous processors implementing some version of the MIPS architecture
have been designed and widely used. MIPS ( an acronym for Microprocessor without
Interlocked Pipeline Stages) is a reduced instruction set computer ( RISC) instruction set
architecture (ISA) developed by MIPS Technologies ( formerly MIPS Computer Systems ).
The early MIPS architectures were 32-bit called MIPS32, with 64-bit versions added later.
The MIPS32 instruction set was developed along side the MIPS64 Instruction Set which
includes 64-bit instructions. The MIP32 standard included coprocessor O control instructions
for the first time. Today, the MIP32 instruction set is the most common MIPS instruction
set, compatible with most CPUs. Due to its relative simply, the MIP32 instruction set is also
the most common instruction set thought in computer architecture university courses. MIPS32
Add Immediate Instruction is shown in Figure 1-1.

The control unit ( often called a control system or central controller) manages the
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MIPS32 Add Immediate Instruction

00010 | 0000000101011110
OP Code| Addr 1 | Addr 2 | Immediate Value

Equivalent mnemonic: addi &rl, &r2, 350

Figure 1-1 Diagram showing how a particular MIPS architecture

instruction would be decoded by the control system

computer’s various componenis; it reads and interprets ( decodes )® the program

instructions, transforming them into® a series of control signals which activate other parts

of the computer. ™ Control systems in advanced® computers may change the order of some

instructions so as to improve performance®.

A key component common to all CPUs is the program counter; a special memory cell (a
register) that keeps track of which location in memory the next instruction is to be read from.

The control system’s function is as follows—note that this is a simplified description,
and some of these steps may be performed concurrently® or in a different order depending
on the type of CPU;

Read the code for the next instruction from the cell indicated by the program counter.

Decode the numerical code for the instruction into a set of commands or signals for each
of the other systems.

Increment® the program counter so it points to the next instruction.

Read whatever data the instruction requires from cells in memory (or perhaps from an
input device ). The location of this required data is typically stored within the instruction
code.

Provide the necessary data to an ALU or register®.

If the instruction requires an ALU or specialized® hardware to complete, instruct the
hardware to perform the requested operation.

Write the result from the ALU back to® a memory location or to a register or perhaps
an output device.

Since the program counter is ( conceptually) just another set of memory cells, it can be

changed by calculations done in the ALU. Adding 100 to the program counter would cause
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the next instruction to be read from a place 100 locations further down the program.
Instructions that modify the program counter are often known as “jumps” and allow for loops
(instructions that are repeated by the computer) and often conditional instruction execution
( both examples of control flow).

It is noticeable that the sequence® of operations that the control unit goes through to
process an instruction is in itself like a short computer program—and indeed, in some more
complex CPU designs, there is another yet smaller computer called a microsequencer that

runs a microcode program that causes all of these events to happen.
2. Arithmetic/Logic Unit( ALU)

The ALU is capable of® performing two classes of operations: arithmetic® and
logic.

The set of arithmetic operations that a particular ALU supports may be limited to adding

and subtracting® or might include multiplying or dividing or trigonometry functions®

(sine, cosine, etc. ) and square roots. % Some can only operate on whole numbers

(integers) whilst others use floating point to represent real numbers—albeit with® limited

precision. However, any computer that is capable of performing just the simplest operations

can be programmed to break down® the more complex operations into simple steps that it

can perform. # Therefore, any computer can be programmed to perform any arithmetic

operation—although it will take more time to do so if its ALU does not directly support the
operation. An ALU may also compare numbers and return boolean® truth values ( true or
false) depending on whether one is equal to®, greater than® or less than® the other
( “is 64 greater than 6577 ).
Logic operations involve Boolean logic; AND, OR, XOR and NOT. These can be
useful both for creating complicated conditional statements and processing Boolean logic.
Superscalar® computers may contain multiple® ALUs so that they can process

several instructions at the same time. Graphics processors and computers with SIMD and
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MIMD features often provide ALUs that can perform arithmetic on vectors® and

matrices®.
3. Memory

Computer data storage® often called storage or memory, is a technology consisting of
computer components and recording media that are used to retain digital data. Magnetic-core
memory shown as Figure 1-2 was the predominant form of random-access computer memory
for 20 years between about 1955 and 1975.

Figure 1-2 Magnetic core memory was the computer memory of choice

Magnetic core memory was popular main memory for computers through the 1960s,
until it was replaced by semiconductor memory.

A computer’s memory can be viewed as a list of cells into which numbers can be placed
or read. Each cell has a numbered “address” and can store a single number. The computer
can be instructed to “put the number 123 into® the cell numbered 1357”7 or to “add the

number that is in cell 1357 to the number that is in cell 2468 and put the answer into cell

1595”. ® The information stored in memory may represent practically anything. Letters,
numbers, even computer instructions can be placed into memory with equal ease. Since the
CPU does not differentiate between different types of information, it is the software’s
responsibility to give significance® to what the memory sees as nothing but® a series of
numbers.

In almost all modern computers, each memory cell is set up to store binary numbers in
groups of eight bits (called a byte). Each byte is able to represent 256 different numbers
(2° =256) ; either from 0 to 255 or — 128 to + 127. To store larger numbers, several

consecutive® bytes may be used ( typically, two, four or eight). When negative numbers
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are required, they are usually stored in two’s complement notation. Other arrangements are
possible, but are usually not seen outside of specialized applications or historical contexts®.
A computer can store any kind of information in memory if it can be represented numerically.
Modern computers have billions or even trillions of bytes of memory.

The CPU contains a special set of memory cells called registers that can be read and

written too much more rapidly than® the main memory area. There are typically between

two and one hundred registers depending on the type of CPU. Registers are used for the most

frequently needed data items to avoid having to access main memory every time data is

needed. ™" As data is constantly being worked on, reducing the need to access main memory
(which is often slow compared to the ALU and control units) greatly increases the
computer’s speed.

Computer main memory comes in two principal® varieties: random-access memory or

RAM and read-only memory or ROM. RAM can be read and written to anytime the CPU

commands it, but ROM is pre-loaded with data and software that never changes, so the CPU

can only read from it.  ROM is typically used to store the computer’s initial start-up

instructions. In general, the contents of RAM are erased when the power to the computer is
turned off, but ROM retains its data indefinitely. In a PC, the ROM contains a specialized
program called the BIOS that orchestrates loading the computer’s operating system from the
hard disk drive into RAM whenever the computer is turned on or reset. In embedded®
computers, which frequently do not have disk drives, all of the required software may be
stored in ROM. Software stored in ROM is often called firmware® | because it is notionally
more like hardware than software. Flash memory blurs the distinction between ROM and
RAM, as it retains its data when turned off but is also rewritable. It is typically much slower
than conventional® ROM and RAM however, so its use is restricted® to applications
where high speed is unnecessary.

In more sophisticated computers there may be one or more RAM cache memories which

are slower than registers but faster than main memory. ™ Generally computers with this sort

of cache® are designed to move frequently needed data into the cache automatically, often

without the need for any intervention® on the programmer’s part.
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4. Input/Output (I/0)

I/0 is the means by which a computer exchanges information with the outside world.

Devices that provide input or output to the computer are called peripherals. ® On a typical

personal computer, peripherals include input devices like the keyboard and mouse, and

output devices such as the display and printer. *"° Hard disk drives® shown as Figure 1-3,

floppy disk drives® and optical disc® drives serve as both input and output devices.

Computer networking is another form of 1/0.

Figure 1-3 Hard disk drives are common storage devices used with computers

Often, 170 devices are complex computers in their own right with their own CPU and
memory. A graphics processing unit might contain fifty or more tiny computers that perform
the calculations necessary to display 3D graphics. Modern desktop computers contain many

smaller computers that assist® the main CPU in performing 1/0.
5. Multitasking

While a computer may be viewed as® running one gigantic program stored in its main
memory, in some systems it is necessary to give the appearance of running several programs
simultaneously®. This is achieved by multitasking, i. e. having the computer switch
rapidly between running each program in turn®.

One means by which this is done is with a special signal called an interrupt® which

can periodically cause the computer to stop executing instructions where it was and do

something else instead. i By remembering where it was executing prior to the interrupt, the

computer can return to that task later. The interrupt generator might be causing several
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hundred interrupts per second, causing a program switch each time, if several programs are
running “at the same time”. Since modern computers typically execute instructions several
orders of® magnitude faster than® human perception, it may appear that many programs
are running at the same time even though only one is ever executing in any given instant.
This method of multitasking is sometimes termed “time-sharing” since each program is
allocated® a “slice”® of time in turn.

Before the era of cheap computers, the principle use for multitasking was to allow many
people to share the same computer.

Seemingly, multitasking would cause a computer that is switching between several
programs to run more slowly—in direct proportion to® the number of programs it is
running. However, most programs spend much of their time waiting for slow input/output
devices to complete their tasks. If a program is waiting for the user to click on the mouse or
press a key on the keyboard, then it will not take a “time slice” until the event it is waiting
for has occurred. This frees up time® for other programs to execute so that many programs

may be run at the same time without unacceptable speed loss®.
6. Multiprocessing

Some computers are designed to distribute® their work across several CPUs in a

multiprocessing configuration® a technique once employed® only in large and powerful

E)

machines such as supercomputers, mainframe® computers and servers. > Multiprocessor

and multi-core ( multiple CPUs on a single integrated circuit) personal and laptop computers
are now widely available, and are being increasingly used in lower-end markets as a result
shown as Figure 1-4.

Supercomputers in particular often have highly unique architectures that differ
significantly from the basic stored-program architecture and from general purpose computers.

They often feature thousands of CPUs, customized high-speed interconnects, and specialized

computing hardware. % Such designs tend to be useful only for specialized tasks due to the

large scale of program organization required to successfully utilize most of the available
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resources at once. Supercomputers usually see usage in large-scale simulation® graphics

rendering ,

“embarrassingly® parallel” tasks.

and cryptography

applications ,
14

as well as® with other

so-called®

Figure 1-4 Cray designed many supercomputers that used multiprocessing heavily

7. Networking and the Internet

Computers have been used to coordinate® information between multiple locations since

the 1950s. The U.S. military’s SAGE system was the first large-scale® example of such a

system, which led to a number of® special-purpose commercial® systems like Sabre®.

In the 1970s, computer engineers at research institutions throughout the United States

began to link their computers together using telecommunications technology. %15 This effort

was funded by ARPA (now DARPA), and the computer network that it produced was called
the ARPANET. The technologies that made the ARPAnet® possible spread and evolved.

In time®, the network spread beyond academic and military institutions and became

known as the Internet shown as Figure 1-5. The emergence of networking involved a

redefinition® of the nature and boundaries of the computer. Computer operating systems

and applications were modified to include the ability to define and access the resources of

other computers on the network, such as peripheral devices, stored information, and the like,
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as extensions of® the resources of an individual computer. ' Initially these facilities were

available primarily to people working in high-tech environments, but in the 1990s the spread
of applications like E-mail and the World Wide Web, combined with® the development of
cheap, fast networking technologies like Ethernet and ADSL saw computer networking
become almost ubiquitous. In fact, the number of computers that are networked is growing
phenomenally. A very large proportion of personal computers regularly connect to the
Internet to communicate and receive information. “ Wireless ”® networking, often

utilizing® mobile phone networks, has meant networking is becoming increasingly

ubiquitous even in mobile computing environments. =7

Figure 1-5 Visualization of a portion of the routes on the Internet
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Exercises

[Ex1] Answer the questions according to the text:.

(1) How many components does a general purpose computer have? And what are they?
(2) What is a central processing unit?

(3) What is the control unit’s main task?

(4) What are the ALU operations?

(5) What is I/0? Can you list some input devices?
[Ex2] Translate into Chinese:

(1) Inside each of these parts are trillions of small electrical circuits which can be turned
off or on by means of an electronic switch. Each circuit represents a bit ( binary digit) of

information so that when the circuit is on it represents a “1”, and when off it represents a

“0” (in positive logic representation ).

(2) Adding 100 to the program counter would cause the next instruction to be read from
a place 100 locations further down the program. Instructions that modify the program counter
are often known as “jumps” and allow for loops ( instructions that are repeated by the
computer) and often conditional instruction execution ( both examples of control flow).

(3) The set of arithmetic operations that a particular ALU supports may be limited to
adding and subtracting or might include multiplying or dividing or trigonometry functions
(sine, cosine, etc. ) and square roots. Some can only operate on whole numbers ( integers )
whilst others use floating point to represent real numbers—albeit with limited precision.

(4) Computer main memory comes in two principal varieties; random-access memory
or RAM and read-only memory or ROM.

(5) While a computer may be viewed as running one gigantic program stored in its main
memory, in some systems it is necessary to give the appearance of running several programs

simultaneously.
[Ex3] Choose the best answer:

(1) Some computers are designed to their work across several CPUs in a

multiprocessing configuration.

A. distribute B. distributed
C. distributing D. distributes
(2) One means by which this is done is with a special signal called an which

can periodically cause the computer to stop executing instructions where it was and do
something else instead.
.12 -



A. pause B. stop C. interrupt D. exit

(3) Hard disk drives, floppy disk drives and drives serve as both input and
output devices.
A. Optical magnetic B. keyboard
C. mouse D. optical disc

(4) In almost all modern computers, each memory cell is set up to store binary numbers

in groups of (called a byte). Each byte is able to represent 256 different numbers
(2% =256) ; either from 0 to 255 or —128 to +127.
A. One bit B. two bits. C. eight bits D. eight bit

(5) A general purpose computer has four main components; the arithmetic logic unit
(ALU),
1/0).

the memory, and the input and output devices ( collectively termed

?

A. the control unit B. mouse
C. display D. disc
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Text B The Future of Computer Technology

Over time, people have always wanted the fastest computer they could get, right?

When the 386 came out, everyone thought it was
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blazing® fast, and needed one. fedene
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becomes available, and then want more. Kind of like the

“never enough money” argument.

But the assumption® that this trend will continue is
flawed®.

The fact is your average Joe only needs a computer to do so much. Basically, the
computer as an “appliance”® is able to® fully interact with® our senses, which are
limited. This means, until we see the smell-o-mouse®, we essentially need;

Full speed video output;

Movie decoding/presentation/ generation, gaming;
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Full speed video input .

Vision recognition, movie saving/encoding/compressing ;
Full speed audio output

Sound decoding/mixing, voice synthesis;
Full speed audio input;

Voice recognition, recording/compressing ;

Realize this argument applies to the “ Average Joe” -not computer geeks® like you and I

who will want to run huge simulations and do software development or CAD, and will still

need to have a full-powered workstation at home. % We are the minority®,

Most of these requirements are currently available with today’s computers. Many of
them are also available, just not at full speed yet (such as full video generation, ‘flawless’
voice recognition) and will be available with off-the-shelf® computing equipment in a
matter of years.

Have you noticed that people don’t talk as much about processor speed? If you go into
your local computer store, they talk these days just as much about RAM, disk, screen size,
battery and other features. It was only a few years ago where processor speed was king, and
now it’s becoming less vital®, and soon it will only be a footnote® to the specs that a
computer will advertise®.

So then what happens?

Things are going to get much smaller, and fast.

It used to be that a laptop was a bulky and slow and weak machine. * 1t couldn’t do all

the tasks of a home computer. This isn’t true anymore, my 2 pound ultra-slim laptop ( which

I paid $150 for; incidentally), can basically keep up with my state-of-the-art® home

workstation. ** You can already see the emergence of more and more powerful small
computers. Things like Palm are only the temporary® off shoots of a new direction in
business. Palm is a subset of a real OS, and a subset® of a real computer. Pretty soon
you'll be able to get a full computer in the same size as a Palm, and it will cost about the

same. Which would you rather have, the personal organizer that has a built-in micro
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browser, or the personal organizer that you just downloaded the latest Netscape®/

Mozilla®/Opera® into with the newest version® of flash/java/Shockwave‘_?ﬁ?L The

personal organizer® that has a provided address list app. or one that can run any address
list app you want, and play Doom®?

This whole argument applies to data storage as well.

Everyone wants the biggest hard drive/RAM they can get. We keep coming up with
more ways to fill them up (mp3s, video...), and we need to keep upgrading. Although
these days, running out of space on your hard drive is a much rarer occurrence. I used to
have to juggle® things between compressing files and moving them to floppy disk storage.

These days I don’t even own any disks. And I only write CDs generally as a backup
method for information that is also on my computer.

In less than 10 years you will be able to store full videos on your hard drive just like you
can store audio on there today. You’ll have a movie playlist with 1000’s of movies, just like
your mp3 player today.

And a few years later you’ll be able to put this on the end of your keychain®. Are you
really going to need to get a bigger hard drive after that? At some point you’ll be able to store
more video and audio than you’ll ever be able to experience in® your continuous
lifetime®. At that point, you won’t need the next drive size, now will you?

I admit there’s one big difference between my laptop and my home computer. And that’s
the keyboard, the 21" monitor and the CD-RW. ( Though most laptops® have DVD/CD-
RW these days...)

Now let’s look at the future.

But before doing that, consider the past, consider what has happened with the computer
industry.

Initially the money was in mainframes. Personal computers existed as a sort of clunky

hobby®_ but the bucks were flowing in the mainframe industry®. And that has
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everything to do with how useful a PC could be compared to a mainframe. As performance
increased, servers started to do lots of things that mainframes could do, and the $ $ was in
the mainframes® market. The real issue is that there is a certain amount of computing
power ( per dollar) that actually is critically useful. Anything less than that and it’ll be too
slow, and you’ll want more speed. Anything more powerful than that and it’ll only be useful

on the fringe® in the technical and development markets. Then it was workstations, and

?

they started to reach this quantum of computing and started replacing servers. Then it was

PCs. The PC market took off and PCs started to replace workstations. This watermark®

was best publicized in the movie industry when movies like Titanic were advertised to have

been created for less money by using huge PC farms instead of workstation farms. % Now

we’re moving towards laptops, and then subnotebooks will be next, then handhelds. Finish
the progression yourself.

So here’s my forecast® for the future.

You'll have a computing unit. It will be a processor that is xxx MHz, where ‘xxx’ is
“fast enough. 7 It will also have solid state storage that is xxx GB, where ‘xxx’ is “big
enough. ” And this little guy will be the size of a cell phone or smaller, and cost about the
same.

And you’ll go home and drop it into a port that hooks® it up to a monitor and
keyboard. And on the road you’ll put it in a shell with a Palm sized touch display that lets
you access all of your info, and even listen to music or watch a video besides. And then you

might pop it into® your camera shell (or your organizer shell might have a lens on it. . ),

and you can take as many pictures as you want, because your storage space can hold 1000°s

of movies, so you’'ll never fill it up with stills/home video, and you’ll never have to sync

with your home machine. ® You may even have full wireless, and your photos can

automatically go online to your web photo album®. When you get home from your trip,
you can drop the unit into your theater system and you can watch movies or see footage
from your trip®. You could put some form of net-currency encrypted on® your unit, so
you can use it to purchase things as well. You could put it in your car when you are driving

and listen to every song you own. You could have a GPS in your car and it could use a
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service like Map Quest® to give you directions. And your sweetie will send you email and

you'll use a headset peripheral and telephony software to call her back™’.

But the important point is that you won’t need to get multiple computing units, and you

won’t need to have a home computer anymore. You’ll have one computing unit, and it will

go with you like a wallet, because it will replace your credit cards, your cell phone, your fax

machine, your DVD player, your stereo, your browser, your organizer® your

email, etc. . ™

And then there will be some museum where all these towers and cases sit, and people

can go look at them and chuckle just like we laugh at ENIAC and the vacuum tube® today.
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temporary adj. (/B 7%17) I B Y, B Y

version n. (47) &7

vital adj. (7 %17) WEEM, LA oW

watermark n. (%1d) AKCER
Phrases
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Associated Reading

Brief Introduction of Motherboard

Motherboard is one of the main components of a computer and made of the printed
circuit board ( PCB). The motherboard is also known as mainboard, system board, logic
board or sometimes, shortened as “mobo”. It serves as the backbone of a system because it
provides all the electrical connections by which other components of the system
communicate. Aside from that, it hosts the central processing unit ( CPU), and other

devices. This is illustrated in Figure 1-6.

floppy drive ~ CD-ROM drive IDE hard drive

- .G
“! floppy port IDE port
N /
£ ¥ - . &P - -

network interface

) card
et 1

memory slot —#
CPU slot ¥

sound card

s

CPU
video display card

0B - 1SA slot

-

power sockét AGP slot PCI slot

Figure 1-6 The picture of motherboard

(1) memory: H7F

(2) memory slot: PTFIHiHE

(3) CPU slot; CPU it

(4) CPU: rhebbHa:

(5) floppy drive: HX#IKENEF
(6) floppy port: K41

(7) CD-ROM drive: Y&A%EURE07E
(8) IDE port: IDE 11

(9) network interface card: [}
(10) sound card; =
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(11) video display card: f/n
(12) ISA slot: ISA il

(13) PCI slot: PCI it

(14) AGP slot: AGP it

(15) power socket: Hi,Jf i
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Unit 2 Programming Language

Text A Functions in C

Almost all programming languages have some equivalent® of the function. You may

have met® them under the alternative® names subroutine® or procedure. *!

Some languages distinguish between® functions which return variables and those

which don’t. ¥ C assumes that every function will return a value. If the programmer wants a
return value, this is achieved using the return statement. If no return value is required, none
should be used when calling the function.

Here is a function which raises a double to the power of an unsigned, and returns the

result.

double power (dodble val, unsigned pow)
{ double ret val =1.0;
unsigred i;

for(i=0; i<pomw; i+ +)
ret val * =val;

retum (ret val);
}

The function follows a simple algorithm®, multiplying the value by itself pow® times.

A for loop is used to control the number of multiplications, and variable® ret_val stores the

value to be returned. ** Careful programming has ensured that the boundary condition® is

correct too.

Let us examine the details of this function:

dodble power (double val, unsigned pow)
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This line begins the function definition. It tells us the type of the return value, the name
of the function, and a list of arguments used by the function. The arguments and their types
are enclosed in brackets® each pair separated by commas.

The body of the function is bounded by a set of curly brackets®. Any variables

declared here will be treated as local unless specifically declared as® static or extern types.
retum (ret val);

On reaching a return statement, control of the program returns to the calling function.

The bracketed value is the value which is returned from the function. If the final closing curly

bracket is reached before any return value, then the function will return automatically, any
4

return value will then be meaningless.

The example function can be called by a line in another function which looks like this;
result = power (val, pow);

This calls the function power assigning the return value to variable result.
Here is an example of a function which does not return a value.

void error line (int line)

{ fprintf (stderr, "Error in inpat data: line $ d\n", line);

}

The definition uses type void which is optional. % 1t shows that no return value is used.

Otherwise the function is much the same as® the previous example, except that there is no

return statement. *° Some void type functions might use return, but only to force an early exit

from the function, and not to return any value. This is rather like® using break to jump out

of a loop. ™’
This function also demonstrates a new feature.
forintf (stderr, "Error in inpat data: line $ d\n", line);

This is a variant on the printf statement; fprintf sends its output into a file. In this case,
the file is stderr. stderr is a special UNIX file which serves as the channel for error messages.

It is usually connected to the console of the computer system, so this is a good way to display

8 . .
CITor messages from your programs. & MCSSElgES sent to stderr Wlll dppear on screen even lf

the normal output of the program has been redirected to a file or a printer. o

The function would be called as follows :
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error line(line muber);

Words
algorithm n. (41d) (][ %] Bk, m2E5EN
alternative adj. (H737) frieFE 0y EH X E W
equivalent adj. (7 7%77) EYE RS EE
pow n. (47) I 7
subroutine n. (417) TR
variable n. (413) TE LW, TEEHR
Phrases
a set of curly brackets KiEE
boundary condition (] W RAH,Ra A
declared as = B
distinguish between X A 5 4 7%
in brackets FEN
rather like A1
the same as A 6]
Exercises

[Ex1] Answer the questions according to the text;.

(1) What is C? What does that mean?

(2) What is the file stderr for?

(3) What is the boundary of a function body?

(4) What are the standard types for variables in C?

(5) How does the way your program remember things?
[Ex2] Translate into Chinese:

(1) Careful programming has ensured that the boundary condition is correct too.
(2) The arguments and their types are enclosed in brackets, each pair separated by
commas.
(3) The example function can be called by a line in another function which looks like
this.
(4) The body of the function is bounded by a set of curly brackets.
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(5) This is a variant on the printf statement, fprintf sends its output into a file.

(6) Stderr is a special UNIX file which serves as the channel for error messages.

(7) Messages sent to stderr will appear on screen even if the normal output of the
program has been redirected to a file or a printer.

(8) This calls the function power assigning the return value to variable result.

[Ex3] Choose the best answer;

(1) In C Language,a is a series of characters enclosed in double quotes.
A. matrix B. string C. program D. stream
(2) In C Language, are used to create variables and are grouped at the top of

a program block.
A. declarations B. dimensions C. comments D. descriptions
(3) A consists of the symbols, characters, and usage rules that permit people

to communicate with computer.

A. programming language B. network
C. storage D. function
(4) A (An) software, also called end-user program, includes database

programs , word processors, spreadsheets etc.

A. application B. system C. compiler D. utility
(5) If no return value is required, should be used when calling the function.
A. a value B. some value C. none D. no Frequency

#t E

{1 under the alternative names; #FEA; Fift . you;ifi5: have met, or procedure B4 M I under
the name W BJY & 3. 0] GEE B Fx A 1 e IR A e

{2 which 55—~ & M\ ] ; those J£45 functions ; which don’t 4% |” return variables
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Text B J2ME Related

1. How J2ME is organized

Traditional computing devices use fairly standard hardware configurations such as a
display, keyboard, mouse, and large amounts of memory and permanent storage.

However, the new breed® of computing devices lacks hardware configuration
continuity® among devices. Some devices don’t have a display, permanent storage,
keyboard, or mouse. And memory availability® is inconsistent among small computing
devices.

The lack of uniform hardware configuration among the small computing devices poses a
formidable® challenge for the Java Community Process Program, which is charged with®
developing standards for the JVM and the J2ME for small computing devices.

J2ME must service many different kinds of small computing devices, including screen

phones, digital set-top boxes @ used for cable television, cell phones, and personal digital

assistants. "' The challenge for the Java Community Process Program® is to develop a
Java standard that can be implemented on small computing devices that have nonstandard
hardware configurations.

The Java Community Process Program has used a twofold approach to addressing.

The needs of small computing devices. First, they defined the Java run-time
environment and core classes that operate on each device. This is referred to as the
configuration. A configuration defines the Java Virtual Machine for a particular small

computing device. There are two configurations, one for handheld® devices and the other

for plug-in devices. Next, the Java Community Process Program defined a profile for

categories of small computing devices. A profile consists of classes that enable developers

to implement features found on a related group of small computing devices.
2. J2ME configurations

There are two configurations for J2ME as of this writing. These are Connected Limited
Device Configuration ( CLDC) and the Connected Device Configuration (CDC). The CLDC
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is designed for 16-bit or 32-bit small computing devices with limited amounts of memory.
CLDC devices usually have between 160KB and 512KB of available memory and are
battery powered. They also use an inconsistent, small-bandwidth network wireless®

connection and may not have a user interface. CLDC devices use the K-Java Virtual Machine

(KVM) implementation, which is a stripped-down® version of the JVM. CLDC devices

include pagers, personal digital assistants, cell phones, dedicated® terminals®, and

handheld consumer devices with between 128KB and 512KB of memory. ** CDC devices use

a 32-bit architecture, have at least two megabytes of memory available, and implement a
complete functional JVM. CDC devices include digital set-top boxes, home appliances,

navigation® systems, point-of-sale terminals®, and smart phones.
3. J2ME profile

A profile consists of Java classes that enable implementation of features for either a
particular small computing device or® for a class of small computing devices. Small

computing technology continues to evolve®, and with that, there is an ongoing® process of

defining J2ME profiles. Seven profiles have been defined as of this writing. These are the
Foundation Profile®, Game Profile®, Mobile Information Device Profile®, PDA
Profile®, Personal Profile®, Personal Basis Profile®, and RMI Profile®.

The Foundation Profile is used with the CDC configuration and is the core for® nearly

2

all other profiles used with the CDC configuration because the Foundation Profile contains
core Java classes.
® The Game Profile is also used with® the CDC configuration and contains the

necessary classes for developing game applications for any small computing device
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that uses the CDC configuration.
The Mobile Information Device Profile ( MIDP) is used with the CLDC configuration

and contains classes that provide local storage®

a user interface, and networking

’

capabilities® to an application that runs on a mobile computing device such as
4

Palm OS devices. MIDP is used with wireless Java applications.
The PDA Profile (PDAP) is used with the CLDC configuration and contains classes

that utilize® sophisticated resources’” found on personal digital assistants. These

features include better displays and larger memory than similar resources found on

MIDP mobile devices (such as cell phones).

The Personal Profile is used with the CDC configuration and the Foundation Profile
and contains classes to implement a complex user interface. The Foundation Profile
provides core classes, and the Personal Profiles provide classes to implement a
sophisticated user interface, which is a user interface that is capable of displaying
multiple windows at a time.

The Personal Basis Profile is similar to the Personal Profile in that it is used with the
CDC configuration and the Foundation Profile. However, the Personal Basis Profile
provides classes to implement a simple user interface, which is a user interface that is
capable of displaying one window at a time.

The RMI Profile is used with the CDC configuration and the Foundation Profile to
provide Remote Method Invocation classes to the core classes contained in the

Foundation Profile.

There will likely be many profiles as the proliferation of small computing devices

continues. Industry groups within the Java Community Process Program ( java. sun. com/

aboutjava/communityprocess) define profiles. Each group establishes the standard profile

used by small computing devices manufactured by that industry. A CDC profile is defined by

expanding® upon core Java classes found in the Foundation Profile with classes specifically

targeted to a class of small computing device. These device-specific classes are contained in a

new profile that enables developers to create industrial-strength® applications for those

devices. However, if the Foundation Profile is specific to CDC, not all profiles are expanded

upon the core classes found in the Foundation Profile.

Keep in mind that applications can access a small computing device’s software and

hardware features only if the necessary classes to do so are contained in the JVM and in the

profile used by the developerﬁﬁ.
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breed n. (%)
capabilities n. (4 7)
continuity n. (%)
dedicate adj. (7 777)
evolve vt. &vi. (1)
expand vt. &vi. (1)

formidable adj. (FH7)
handheld adj. (#75)
navigation n. (41)
ongoing adj. (W)
storage n. (%)
terminals n. (43)
wireless adj. (#75)

charged with

core for

Foundation Profile

Game Profile

industrial-strength

Java Community Process Program
memory availability

Mobile Information Device Profile
PDA Profile

Personal Basis Profile

Personal Profile

point-of-sale terminals

RMI Profile

set-top boxes

stripped-down

used with

Words

[£4] &f ML, XA

&t 71 (capability B9 & £1) ; Sh & ; M 4

H M, — % B KB R
R0, EEEE S8
K&, HEAC M E B T AR 1 BT

¥ K, 7 & (expand WA AR K) ; £

K, R

A AR B R AW

¥EAFHA
AT

Bl #

g & B AT
3 5 2 3m Al
Tkt T4k d Y

Phrases

ZEi

AN

Halh e E U
iR BB

T &5 Tk &
Java HH AL EAE T
W7 A
BAEERERE X
NN BB E
MNAEARG ERE X
MAEE X

(IH &) 8 & 8 L amil
RMI # & X+
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# 1 J2ME N FiE ;1% . must service;including screen phones, digital set-top boxes used for cable
television, cell phones, and personal digital assistants. -4 731745 f4) ; used for cable television, cell phones,
and personal digital assistants & fi7 B 2215 , &1 boxes,

H2 %1% One;the other: /ZX} two configurations Atk 7515 1]

# 3  FEi& . CLDC devices; i : use; %iF: (KVM) implementation, which 5| 7 —AEFR M 2 18
WA,

4 Fi&. MIDP; 1 IH-511H1E . is FI contains; That provides iX 5] A %E 1 M ], Je1718) J& classes;
that runs iX/n] A F 18 M4, HE1718) 2 application,,

5 BE— &4, better, larger than, found “A73R 25 a4 A2 18, &1 resources

6 Keep in mind iX/MiE/E Fi5 ;1815 . can access;only if 5] F— 4R E M 47 ;in the JTVM
5 in the profile 3% ;used by the developer 1}/ 1%, {&4i the profile.

Associated Reading
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AN 1)1 T 5 A ok
Xxx"1 5 B

SR FRIE AR

Array bounds missing LB FIRAT

Array size too large B KK

ZHRP R IO AT

i 1PEFRAL 3 A ) SR A% AR IE B

Ambiguous operators need parentheses
Ambiguous symbol "xxx"

Argument list syntax error

Bad character in parameters

Bad file name format in include directive

Bad ifdef directive syntax

Bad undef directive syntax

Bit field too large

Call of non-function

Call to function with no prototype
Cannot modify a const object

Case outside of switch

Case syntax error

Code has no effect

Compound statement missing {
Conflicting type modifiers

Constant expression required
Constant out of range in comparison
Conversion may lose significant digits
Could not find file "xxx"
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Declaration missing ;

Default outside of switch

Define directive needs an identifier
Division by zero

Do statement must have while
Enum syntax error

Enumeration constant syntax error
Error directive ;xxx

Error writing output file
Expression syntax error

Extra parameter in call

File name too long

Function call missing* | "

Function definition out of place
Function should return a value
Goto statement missing label
Hexadecimal or octal constant too large
Illegal character "x"

Illegal initialization

Illegal octal digit

Illegal pointer subtraction

Illegal structure operation

Illegal use of floating point

Illegal use of pointer

Improper use of a type def symbol
In-line assembly not allowed
Incompatible storage class
Incompatible type conversion
Incorrect number format

Incorrect use of default

Invalid pointer addition

Logical value required

Macro argument syntax error
Macro expansion too long
Mismatched number of parameters in definition
Misplaced break

Misplaced continue

Misplaced decimal point
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Misplaced elif directive

Misplaced else

Misplaced else directive

Misplaced endif directive

Must be addressable

Must take address of memory location
No declaration for function "xxx"
No stack

No type information

Not a valid expression format type
Not an allowed type

Numeric constant too large

Out of memory

Parameter "xxx" is never used
Pointer required on left side of — >
Possible use of "xxx" before definition
Possibly incorrect assignment
Re-declaration of "xxx"

Redefinition of "xxx" is not identical
Register allocation failure

Repeat count needs an 1 value

Size of structure or array not known
Statement missing ;

Structure or union syntax error
Structure size too large

Sub scripting missing |

Superfluous & with function or array
Suspicious pointer conversion
Symbol limit exceeded

Too few parameters in call

Too many default cases

Too many error or warning messages
Too many type in declaration

Too much global data defined in file
Two consecutive dots

Type mismatch in parameter "xxx"

Type mismatch in re-declaration of "xxx"

Unable to create output file "xxx"
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Unable to open include file "xxx"

Unable to open input file "xxx"

Undefined label "xxx"

Undefined structure "xxx"

Undefined symbol "xxx"

Unexpected end of file in comment
started on line xxx

Unexpected end of file in conditional
started on line xxx

Unknown assemble instruction

Unknown option

Unreachable code

User break

Void functions may not return a value

Wrong number of arguments

"xxx" not an argument

"xxx" not part of structure
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TCEAT H i A S xxx”
BAE AR 5 mxxx”

WA E LI ZE AR xxx"

WA AT "xxx"
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Unit 3 Discrete Mathematic

Text A About Discrete Mathematic

1. Introduction to discrete mathematics

Discrete® Mathematics is the general term® for several branches of mathematics,
which is based on the study of mathematical structures that are fundamentally discrete rather

than continuous. In contrast to® real numbers that have the property® of varying

“smoothly” | the objects studied in discrete mathematics-such as integers, graphs, and
statements in logic-do not vary smoothly in this way, but have distinct® separated
values. ™' Discrete mathematics therefore excludes® topics in “ continuous

mathematics®” such as calculus® and analysis. Discrete objects can often be
enumerated® by integers. More formally, discrete mathematics has been characterized as
the branch of mathematics dealing with countable sets® ( sets that have the same
cardinality® as subsets® of the integers, including rational® numbers but not real
numbers). However, there is no exact, universally agreed, definition of the term “ discrete
mathematics. 7 Indeed, discrete mathematics is described less by what is included than® by
what is excluded: continuously varying quantities and related notions®.

Research in discrete mathematics increased in the latter half of the twentieth century

partly due to the development of digital computers which operate in discrete steps and store
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data in discrete bits®. Concepts and notations® from discrete mathematics are useful in
studying and describing objects® and problems in branches of® computer science, such as
computer algorithms® programming languages, cryptography®, automated theorem
proving, and software development. Conversely®, computer implementations® are

significant.
2. Topics in discrete mathematics

Theoretical computer science includes areas of discrete mathematics relevant to
computing. It draws heavily on graph theory and logic. Included within theoretical computer
science is the study of algorithms for computing mathematical results. Computability®
studies what can be computed in principle, and has close ties to logic, while complexity
studies® the time taken by computations. Automata theory and formal language theory are
closely related to computability. Computational geometry applies algorithms to
geometrical® problems, while computer image analysis applies them to representations of
images. Theoretical computer science also includes the study of various continuous
computational topics.

Logic is the study of the principles of valid reasoning and inference® as well as® of

consistency soundness®, and completeness®. For example, in most systems of logic
( but not in intuitionistic logic®) Peirce’s law ( ( (P—Q) —P)—P) is a theorem®. For
classical logic, it can be easily verified® with a truth table. The study of mathematical proof

is particularly important in logic, and has applications to automated® theorem proving and
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formal verification® of software.

Logical formulas are discrete structures, as are proofs, which form finite trees or, more
generally , directed acyclic graphstructures®( with each inference step combining one or
more premise® branches to give a single conclusion). The truth values of logical formulas
usually form a finite set, generally restricted to two values: true and false, but logic can also
be continuous-valued, e. g. , fuzzy logic. Concepts such as infinite proof trees or infinite
derivation® trees have also been studied, e. g. infinitary logic.

Set theory is the branch of mathematics that studies sets, which are collections of
objects, such as {blue, white, red| or the (infinite) set of all prime numbers. Partially®
ordered sets and sets with other relations have applications in several areas.

In discrete mathematics, countable sets (including finite sets) are the main focus. The

beginning of set theory as a branch of mathematics is usually marked by Georg Cantor’s work

distinguishing between different kinds of infinite set, motivated by the study of

trigonometric series® and further development of the theory of infinite sets is outside the

scope of@ discrete mathematics. %2 Indeed , contemporary work® in descriptive set theory

makes extensive use of traditional continuous mathematics.

Graph theory, the study of graphs and networks, is often considered part of
combinatory, but has grown large enough and distinct® enough, with its own kind of
problems , to be regarded as® a subject in its own right Which in all areas of® math and
science have extensive application.

Graphs are one of the prime objects of study in Discrete Mathematics. They are among
the most ubiquitous® models of both natural and human-made structures. They can model
many types of relations and process dynamics in physical, biological and social systems. In
computer science, they represent networks of communication, data organization,
computational devices, the flow of computation, etc. In Mathematics, they are useful in

Geometry and certain parts of topology®, e. g. Knot Theory®. Algebraic graph theory
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has close links with group theory. There are also continuous graphs, however for the most
part research in graph theory falls within the domain® of discrete mathematics.

Operations research provides techniques for solving practical problems in business and
other fields—problems such as allocating resources to maximize profit, or scheduling project
activities to minimize risk. Operations research techniques include linear programming and
other areas of optimization®, queuing theory, scheduling theory, network theory.
Operations research also includes continuous topics such as continuous-time Markov
process® continuous-time martingales®, process optimization, and continuous
and hybrid® control theory.

Although topology is the field of mathematics that formalize® and generalizes® the
intuitive® notion of “ continuous deformation®” of objects, it gives rise to many
discrete topics; this can be attributed in part to the focus on topological invariants, which
themselves usually take discrete values. See combinatorial topology®, topological

graph theory®, topological combinatorics®, computational topology®, discrete

’

topological space®, finite topological space®.

Words

algorithm n. (41d) &% B A (algorithm 88 £7)
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cryptography n. (47) T KEER %

derivation n. (41) 5l Wk ;i IR

discrete adj. (% %77) HEE, A EEW

distinct adj. (F%%77) ey Ay A Y XA Y

domain n. (47) U A 5k e

enumerate n. (%13) &R

exclude vt. &vi. (#7d) HHE 7, B8

formalize vt. &vi. (B7) 1 5 A AL 1€ I 5\ 5 38 e AL AL

generalize vt. &vi. (7) WE4E ) FEeeeee — b

geometrical adj. (7% %77) JUAT By, JLAT 7 By

hybrid n. (4&1) ’A

implementation n. (414) 5L it

inference n. (41) I TR

intuitive adj. (T %77) Hu, RATK M

notation n. (41d) 5k

notion n. (47) WA /N

object n. (41d) MR, w5

optimization n. (41) wmEL, &Lt

partially adv. (@) 4 R A 3

premise vt. &vi. (37) g, FE R R By ETHR

property n. (47) PR, R MR BT AR

rational adj. (% %77) AW EH

subsets n. (41d) F % 4 (subset # 2 %)

theorem n. (4&1) E IR 3R

topology n. (4&1) ¥ 3D 30 5 R A

ubiquitous adj. (% 777) o3k FF R B TP A7 Y

verification n. (414) WA, AL L

verified adj. (% %77) EAFERN, LIEER
Phrases
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continuous deformation HEBE
continuous mathematics H B F
continuous-time Markov process =il IR R N e

continuous-time martingales

countable sets B¢ S

directed acyclic graphstructures CNOB NG E

discrete topological space R Rt

distinct enough BHRAHE

finite topological space A R = e

in all areas of EEFEMW

in branches of X

in contrast to A 2T

intuitionistic logic B EXEE

knot theory A 8] A4E R

the general term for — i B AR E

the scope of e E

topological combinatorics R

topological graph theory &% 48 b

trigonometric series ZARK
Exercises

[Ex1] Answer the questions according to the text;.

(1) What is Discrete Mathematic?

(2) Why did Discrete Mathematic develop so fast in the twentieth century?
(3) How many topics are there in this chapter,and what are they?

(4) What are the logic formulas?

(5) What does Operations research involve?
[Ex2] Translate into Chinese:

(1) Graph theory is an old subject with modern applications.

(2) Relation between elements of sets is represented using the structure called a

relation.

(3) Much of discrete mathematic is developed of discrete structures, which are used to

represent discrete objects.

(4) Discrete mathematic is the gateway to more advanced courses in all parts of the

mathematical sciences.
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(5) The computer chip is primarily responsible for executing instructions.

(6) Tape must be read or written sequentially, not randomly.

(7) Deselect the text by clicking anywhere outside of the selection on the page or
pressing an arrow key on the keyboard.

(8) Faster than many types of parallel port, a single USB port is capable of chaining

many devices without the need of a terminator.
[Ex3] Choose the best answer:

(1) Very long, complex expressions in program are difficult to write correctly and
difficult to .
A. defend B. detect C. default D. debug
(2) is the study of the principles of valid reasoning and inference, as well as

of consistency, soundness, and completeness.

A. Graph theory B. Logic
C. Topology D. Operation research
(3) The storage area that you can use to copy or move selected text or object

among applications.
A. exponent B. order C. temporary D. superior
(4) Software design is a process. It requires a certain of flair on the
part of the designer.
A. create ,amount B. created ,amounted

C. creating, mount D. creative, mounted

1 In contrast to F7iE5] T A PH 7 454 ; that have the property of varying “smoothly” #9517 i8] Ay
real numbers , J& i i#5 M\ 7] ; the objects AR 1~ #Y -1 ; studied “41 it ; do not vary smoothly in this way, but
have distinct, separated values. #h 7515 ,

{2 The beginning of set theory & F if; as a branch of mathematics & J5 = {R i ; is marked,

motivated ,and further development of the theory of infinite sets A/A] |~ i i,

Text B Tree

A connected graph® shown in Figure 3-1, that contains no simple circuits® is called

a tree. Trees were used as long ago as 1857, when the English mathematician Arthur Cayley

0 EiAE
© LK, IR
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used them to count certain types of chemical compounds ®. Since that time, trees have
been employed to solve problems in a wide variety of® disciplines®.

a b a b a b a b
d ) i g c

Jii % | | N

¢ f € f ¢ I ¢ S

G, G, G, G,

2

Figure 3-1 Graphs

Tree are particularly useful in computer science, for instance, trees are employed to®
construct efficient algorithms for locating items® in a list. They are used to construct

network with the least expensive set of telephone lines storing and transmitting® data. H

Trees can model procedures that are carried out® using a sequence of decisions. This
makes trees valuable in the study® of sorting algorithms.

1. Definitions

A tree is an undirected simple graph G that satisfies any of the following equivalent®

conditions™ .

® G is connected and has no cycles.
® G has no cycles, and a simple cycle is formed if any edge is added to G.
® G is connected, and it is not connected anymore if any edge is removed from G.

® G is connected and the 3-vertex complete graph K, is not a minor of G. i

® Any two vertices® in G can be connected by a unique simple path.

If G has finitely many vertices, say n of them, then the above statements are also
equivalent to any of the following conditions

® G is connected and has (n —1) edge.

® G has no simple cycles and has (n—1) edge.
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Which of the graphs shown in Figure 3-1 are trees?

G, and G, are trees, since both are connected graphs with no simple circuits; G, is not a

tree because ¢ . b . a . d . e is a simple circuit. **

In this graph. Finally, G, is not a tree since it is not connected.
2. Facts

(1) A tree with n vertices has (n —1) edges.

(2) A full m-ary tree with i internal vertices contains n =m * i +1 vertices.

(3) A full m-ary tree with.

(i) n vertices has i = (n —1)/m internal® vertices and L=[(m -1) *n+1]/m
leaves.

(ii) 7 internal vertices has n =m * i + 1vertices and L=(m —1) # i +1 leaves.

(iii) L leaves has n=(m =L —1)/(m —1)vertices and i = (L —1)/(m —1) internal

vertices.
3. Tree spices

(1) M-ary tree is a tree with the property that every internal vertex® has no more than
m children.

(2) Binary tree is an m-ary tree with m =2 (each child may be designated as a left or a
right child of its parent).

(3) Ordered tree is a tree in which the children of each internal vertex are linearly®

ordered. *°

(4) Balance tree is a tree in which every vertex is at level i or h-1. where & is the height

of the tree. =°

(5) Binary search tree is a binary tree in which the vertices are labeled with items so
that® a label of a vertex is greater than the labels of all vertices in the left subtree of this
vertex is an less than the label of all vertices in the right sub tree of this vertex.

(6) Decision tree is a rooted tree where each vertex represents a possible outcome of a
decision and the leaves represent the possible solutions.

(7) Spanning tree®. a tree containing all vertices of a graph.

(8) Minimum spanning tree®. a spanning tree with smallest possible sum of

weights of its edges.
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4. Tree traversal algorithms

Procedures for systematically visiting every vertex of an ordered rooted tree are called
traversal algorithms®. We will describe three of the most commonly used such algorithms
preorder traversal, inorder traversal, and postorder traversal.

(1) Preorder traversal

Preorder traversal® is listing of the vertices of an ordered rooted tree defined
recursively by specifying that the root is listed. Followed by the first subtree, followed by the
other sub trees in the order they occur from left to right.

Let T be an ordered rooted tree with root r. if T consists only of r, then r is the preorder
traversal of 7. Otherwise, suppose that T,,7,, -+, T, are the sub trees® at r from left to
right in 7. The preorder traversal begins by visiting r. It continues by traversing 7, in
preorder, then 7, in preorder, and so on, until 7, is traversed in preorder.

(2) Inorder traversal

Inorder traversal® is a listing of® the vertices of an ordered rooted tree defined
recursively by® specifying that the first sub tree is listed followed by® the root, followed by
the other sub trees in the order they occur from left to right.

Let T be an ordered rooted tree with root r. if 7 consists only of r, then r is the inorder
traversal of 7. Otherwise, suppose that T,,T,,---,T,. are the subtrees at r from left to right
in T. The inorder traversal begins by traversing 7, in inorder. Then visiting r, It continues by
traversing T, in inorder, then 7, in inorder, ---, And finally T, in inorder.

(3) Postorder traversal

Postorder traversal® is a listing of the vertices of an ordered rooted tree defined

recursively by specifying that the sub trees are listed in the order they occur from left to right,
followed by the root. **

Let T be an ordered rooted tree with root r if T consists only of r, then r is the post order

traversal of 7. Otherwise, suppose that T, ,T,,---,T,. are the subtrees at r from left to right.
The postorder traversal begins by traversing 7, in postorder, then 7, in postorder,---, Then

T,. in postorder, and ends by visiting r.
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circuit n. (41i) R % BRI E

compound vt. &vi. (#h7d) A B A AR 35 A

connected graph n. (41) EEE, [ H]EAEE

discipline n. (41) qiE

equivalent adj. (7 7) EMe,HENEEXE

inorder traversal n. (41) ¥ T iR A

internal n. (41d) WA EY , AR E A

item n. (41d) Wi H ;% H ;A

preorder traversal n. (41) S A

transmitting vt. &vi. (#17d) e, &4t

vertex n. (41d) WA [ Bk, [ K] RW

vertice n. (%41) HlE m s KT, kT
Phrases
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Associated Reading

Topics in Discrete Mathematics

Discrete mathematics is the study of mathematical structures that are fundamentally
discrete rather than continuous. The main topics in discrete mathematics have as the
following ;

(a) Theoretical computer science

(b) Information theory

(¢) Logic

(d) Set theory

(e) Combinatorics

(f) Graph theory

(g) Probability

(h) Number theory

(1) Algebra

(j) Calculus of finite differences, discrete calculus or discrete analysis

(k) Geometry

(1) Topology

(m) Operations research

(n) Game theory, decision theory, utility theory, social choice theory

(o) Discretization

(p) Discrete analogues of continuous mathematics

(q) Hybrid discrete and continuous mathematics

HOCE R~ £

(a) HIETHEHLRFE

(b) fRRIE

(c) BHEF

(d) At

(e) HEHF

(f) A

(g) #xiE

(h) %t

(i) 1%k

(j) 2505, RS AT S RAE s H BT

(k) JUfT=E

(D) #fhae
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Unit 4 Software Engineering

Text A Software Processes

A software process is a set of activities that leads to the production of a software
product. These activities may involve the development of software from scratch® in a

standard programming language like Java or C. Increasingly, however, new software is

developed by extending and modifying existing systems and by configuring® and

integrating® off-the-shelf software or system components. H

Software processes are complex and, like all intellectual® and creative processes, rely
on people making decisions and judgments. Because of® the need for judgment and
creativity , attempts to automate® software processes have met with® limited success.
Computer-aided software engineering ( CASE) tools can support some process activities.

However, there is no possibility, at least® in the next few years, of more extensive

automation where software takes over® creative design from the engineers involved in the
2

software process.

One reason the effectiveness of CASE tools is limited is because of the immense®
diversity of software processes. There is no ideal process, and many organizations have
developed their own approach to software development. Processes have evolved to exploit the
capabilities of the people in an organization and the specific characteristics of the systems that
are being developed. For some systems, such as critical systems, a very structured
development process is required. For business systems, with rapidly changing requirements,
a flexible, agile process is likely to be more effective.

Although there are many software processes, some fundamental® activities are

common to all software processes
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(1) Software specification the functionality of the software and constraints® on its
operation must be defined.

(2) Software design and implementation the software to meet the specification
must be produced.

(3) Software validation® the software must be validated to ensure that it does what
the customer wants.

(4) Software evolution the software must evolve to meet changing customer needs.

Although there is no ‘ideal’ software process, there is scope® for improving the
software process in many organizations. Processes may include outdated techniques or may
not take advantage of the best practice in industrial software engineering. Indeed, many
organizations still do not take advantage of® software engineering methods in their
software development.

Software processes can be improved by process standardization where the diversity® in
software processes across an organization is reduced. This leads to improved communication
and a reduction in training time, and makes automated process support more economical.
Standardization is also an important first step in introducing new software engineering

methods and techniques and good software engineering practice.
Software process models

A software process model is an abstract representation of a software process. Each
process model represents a process from a particular perspective® and thus provides only

partial® information about that process. ™ In this section, I introduce a number of very

general process models (sometimes called process paradigms®) and present these from an
architectural perspective®. That is, we see the framework of the process but not the
details of specific activities.

These generic® models are not definitive® descriptions of software processes.

Rather, they are abstractions of the process that can be used to explain different approaches to
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software development. You can think of them as® process frameworks that may be

e . . £4
extended and adapted to create more specific software engineering processes. =

(1) The waterfall model® this takes the fundamental process activities of

specification, development, validation and evolution and represents them as separate process

phases® such as requirements specification®, software design, implementation, testing

and so on. ™

(2) Evolutionary development® this approach interleaves® the activities of
specification, development and validation. An initial system is rapidly developed from
abstract specifications. This is then refined with customer input to produce a system that
satisfies the customer’s needs.

(3) Component-based software engineering® this approach is based on the
existence of a significant number of reusable components. The system development process
focuses on integrating these components into a system rather than developing them from
scratch.

The waterfall model

The first published model of the software development process was derived® from more
general system engineering processes ( Royce, 1970 ). This is illustrated in Figure 4-1.
Because of the cascade® from one phase to another, this model is known as the waterfall
model or software life cycle. The principal stages of the model map onto fundamental
development activities ;

i. Requirements analysis and definition the system’s services, constraints and
goals are, established by consultation® with system users. They are then defined in
detail® and serve as® a system specification.

ii. System and software design the systems design process partitions® the
requirements to either hardware or® software systems. It establishes overall system

architecture. Software design involves identifying and describing the fundamental software
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Requirements
definition

System and
software design

Implementation
and unit testing

Y

Integration and
system testing

[l

Operation and
maintenance

Figure 4-1 The software life cycle

system abstractions and their relationships.

iii. Implementation and unit testing during this stage, the software design is
realized as a set of programs or program units. Unit testing involves verifying® that each
unit meets its specification.

iv. Integration and system testing the individual program units or programs are

integrated and tested as a complete system to ensure that the software requirements have been

met. After testing, the software system is delivered to the customer. ™

v. Operation and maintenance® normally (although not necessarily) this is the
longest life-cycle phase®. The system is installed and put into practical use. Maintenance

involves correcting errors which were not discovered in earlier stages of the life cycle,

improving the implementation of system units and enhancing the system’s services as new
d. H7

requirements are discovere

In principle, the result of each phase is one or more documents that are approved
( “Signed off’ ). The following phase: should not start until the previous phase has finished.

In practice, these stages overlap® and fleed information to® each other. o During design,

problems with requirements are identified; During coding design problems are found and so
on®. The software process is not a simple linear model but involves a sequence of
iterations® of the development activities.

Because of the costs of producing and approving documents, iterations are costly and
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involve significant rework®. Therefore, after a small number of iterations, it is normal to

freeze parts of the development, such as the specification, and to continue with the later

development stages. # Problems are left for later resolution, ignored or programmed around.

This premature freezing of requirements may mean that the system won’t do what the user
wants. It may also lead to badly structured systems as design problems are circumvented
by® implementation tricks®.

During the final life-cycle phase (operation and maintenance ) , the software is put into
use. Errors and omissions® in the original software requirements are discovered. Program

and design errors emerge and the need for new functionality is identified. The system must

therefore evolve to remain useful. ™' Making these changes ( software maintenance) may

involve repeating previous process stages.

The advantages of the waterfall model are that documentation is produced at each phase
and that it fits with other engineering process models. Its major problem is its inflexible®
partitioning of the project into distinct stages. Commitments® must be made at an early
stage in the process, which makes it difficult to respond to changing customer requirements.

Therefore, the waterfall model should only be used when the requirements are well
understood and unlikely to change radically® during system development.

However, the waterfall model reflects the type of process model used in other
engineering projects. Consequently, software processes based on this approach are still used
for software development, particularly when the software project is part of a larger systems

engineering project.

Words
automate vt. &vi. (#7d) BzhMt, 8 s 1E
cascade vt. &vi. (#1d) £
circumvented vt. &vi. (#17E) L G E AT
commitment n. (%&7) A R B3 AL S W
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definitive
derived
fundamental
generic
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inflexible
integrating
intellectual
interleave
iteration
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overlap
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perspective
phase
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scope
scratch
specification
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Exercises

[Ex1] Answer the questions according to the text:.

(1) What is the software process?

(2) What are the fundamental activities common to all software processes?

(3) How to improve the software process?

(4) Why do we need to freeze parts of the development after a small number of
iterations?

(5) Why must the system evolve to remain useful?
[Ex2] Translate into Chinese:

(1) A software process is a set of activities that leads to the production of a software
product.

(2) Because of the need for judgement and creativity, attempts to automate software
processes have met with limited success.

(3) One reason the effectiveness of CASE tools is limited is because of the immense
diversity of software processes.

(4) For business systems, with rapidly changing requirements, a flexible, agile process
is likely to be more effective.

(5) A software process model is an abstract representation of a software process.

(6) The system development process focuses on integrating these components into a
system rather than developing them from scratch.

(7) During this stage, the software design is realized as a set of programs or program
units.

(8) The advantages of the waterfall model are that documentation is produced at each

phase and that it fits with other engineering process models.

[Ex3] Choose the best answer

(1) means “ Any HTML document a HTTP Server”.
A. Web server B. Web page
C. Web browser D. Web site

(2) The term * program” means a program written in high-level language.
A. compiler B. executable C. source D. object

(3) Very long complex expressions in program are difficult to write correctly and
.53 .



difficult to .
A. defend B. detect C. default D. debug
(4) In C language, functions are important because they provide a way to
code so that a large complex program can be written by combining many smaller parts.
A. modify B. modularize C. block D. board
(5) The standard in C language contain many useful functions for input and
output, string handing, mathematical computations, and system programming tasks.

A. databases B. files C. libraries D. subroutines
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Text B Introducing the UML

The Unified Modeling Language® ( UML) is a standard language for writing
software blueprint®. The UML may be used to visualize, specify®, construct, and

document the artifacts® of a software- intensive system®.
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The UML is appropriate for modeling systems ranging from enterprise information
systems® to distributed Web-based applications® and even to hard real time
embedded systems®. It is a very expressive language, addressing all the views needed to
develop and then deploy® such systems. Even though it is expressive, the UML is not
difficult to understand and to use. Learning to apply the UML effectively starts with forming

a conceptual® model of the language, which requires learning three major elements; the

UML’s basic building blocks, the rules that dictate® how these building blocks may be put

together, and some common mechanisms® that apply throughout the language. ™'

The UML is only a language, so it is just one part of a software development method.
The UML is process independent, although optimally® it should be used in a process that is
use case driven, architecture-centric, iterative®, and incremental®.

1. An overview of the UML

The UML is a language for
(1) Visualizing (2) Specifying (3) Constructing (4) Documenting

2. The UML is a language

A language provides a vocabulary and the rules for combining words in that vocabulary
for the purpose of communication. A modeling language is a language whose vocabulary and
rules focus on the conceptual and physical representation® of a system. A modeling
language such as the UML is thus a standard language for software blueprints.

Modeling yields® an understanding of a system. No one model is ever sufficient.
Rather, you often need multiple® models that are connected to one another to understand
anything but the most trivial® system. For software-intensive systems, this requires a
language that addresses the different views of a system’s architecture as it evolves throughout

the software development life cycle.
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The vocabulary and rules of a language such as the UML tell you how to create and read
well-formed models, but they don’t tell you what models you should create and when you

should create them. That's the role of the software development process. A well-defined

process will guide you in deciding what artifacts to produce, what activities and what workers

to use to create them and manage them, and how to use those artifacts to measure and control

the project as a whole. ™

3. The UML is a language for visualizing

For many programmers, the distance between thinking of an implementation® and
then pounding it out in code is close to zero. You think it, you code it. In fact, some things
are best cast directly in code. Text is a wonderfully minimal® and direct way to write
expressions and algorithms®.

In such cases, the programmer is still doing some modeling, albeit® entirely mentally.

He or she may even sketch out a few ideas on a white board® or on a napkin®.

However, there are several problems with this. First, communicating those conceptual

models to others is error-prone® unless everyone involved speaks the same language.

Typically, projects and organizations develop their own language, and it is difficult to
understand what’s going on if you are an outsider or new to the group. Second, there are
some things about a software system you can’t understand unless you build models that
transcend® the textual programming language. For example, the meaning of a class

hierarchy® can be inferred, but not directly grasped, by staring at the code for all the

classes in the hierarchy. Similarly, the physical distribution and possible migration® of the

objects in a Web-based system can be inferred, but not directly grasped, by studying the

system’s code. % Third, if the developer who cut the code never wrote down the models that

are in his or her head, that information would be lost forever or, at best, only partially re-
creatable from the implementation once that developer moved on.
Writing models in the UML addresses the third issue; an explicit model facilitates

communication.
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Some things are best modeled textually; others are best modeled graphically®.
Indeed, in all interesting systems, there are structures that transcend what can be represented
in a programming language. The UML is such a graphical language. This addresses the
second problem described earlier.

The UML is more than just a bunch of graphical symbols. %5 Rather, behind each

symbol in the UML notation is a well-defined® semantics®. In this manner, one
developer can write a model in the UML, and another developer, or even another tool, can

interpret that model unambiguously®. This addresses the first issue described earlier.
4. The UML is a language for specifying

In this context, specifying means building models that are precise®, unambiguous, and
complete. In particular, the UML addresses the specification of all the important analysis,
design, and implementation decisions that must be made in developing and deploying a

software-intensive system.
5. The UML is a language for constructing

The UML is not a visual programming language, but its models can be directly

connected to a variety of programming languages. This means that it is possible to map from

a model in the UML to a programming language such as Java, C++ , or Visual Basic, or

even to tables in a relational database® or the persistent® store of an object-oriented

database. ™ Things that are best expressed graphically are done so graphically in the UML,
whereas things that are best expressed textually are done so in the programming language.
This mapping® permits forward engineering the generation of code from a UML model

into a programming language. The reverse is also possible: You can reconstruct a model

from an implementation back into the UML. %7 Reverse engineering is not magic. Unless you

encode that information in the implementation, information is lost when moving forward from
models to code. Reverse engineering thus requires tool support with human intervention®.

Combining these two paths of forward code generate and reverse engineering yields round-trip

engineering mean the ability to work in either a graphical or a textual view, while tools keep

the two views consistent. =
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In addition to this direct mapping, the UML is sufficiently expressive and unambiguous
to permit the direct execution of models, the simulation® of systems, and the

instrumentation® of running systems.
6. The UML is a language for documenting

A healthy software organization produces all sorts of artifacts in addition to raw
executable code. These artifacts include (but are not limited to)
Requirements
Architecture
Design
Source code
Project plans
Tests
Prototypes®
Releases
Depending on the development culture, some of these artifacts are treated more or less
formally than others. Such artifacts are not only the deliverables of a project, they are also
critical® in controlling, measuring, and communicating about a system during its
development and after its deployment.
The UML addresses the documentation of a system’s architecture and all of its details.
The UML also provides a language for expressing requirements and for tests. Finally, the

UML provides a language for modeling the activities of project planning and release

management.
Words

albeit n. (£7) R
artifact n. (4%7d) A T |
blueprint n. (&) %A
conceptual adj. (7 %14) & oy
critical adj. (#7%77) Y
database n. (47) s B
deploy vt. &vi. (#77) & &I
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dictate
graphically
hierarchy
implementation
incremental
instrumentation
intensive
intervention
iterative
mapping
mechanism
migration
minimal
multiple
optimally
persistent
precise
prototype
representation
semantics
simulation
specify
transcend
trivial
unambigously

yield

a white board

vt. &vi. (#h1d)
adv. ( &|17)

n. (41)
n. (41)
n. (41)
n. (47)

adj. (% 77])
vt. &vi. (Z11d])
adj. (% 7%17)
n. (47)

n. (%£1d)

vt. &vi. (Z11d])
adj. (7 721])

n. (41)
adv. ( &l1d)
n. (%£1d)
adj. (7% 721)
n. (41)

n. (47)

n. (%£1d)

n. (41)

n. (41)

vt. &vi. (Z11d])
adj. (F714)
8461

vt. &vi. (Z11d])
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Phrases

enterprise information systems

Error-prone

real time embedded systems

software-intensive system

Unified Modeling Language

Web-based applications
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Associated Reading

Guidelines of UML Activity Diagrams

In many ways UML Activity diagrams are the object-oriented equivalent of flow charts
and data-flow diagrams ( DFDs). They are used to explore the logic of;

® A complex operation

® A complex business rule

® A single use case

Several use cases

A business process

Software processes
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Guidelines.

1. General guidelines

Place “The Start Point” In The Top-Left Corner. A start point is modeled with a filled
in circle, using the same notation that UML State Chart diagrams use. Every UML Activity
Diagram should have a starting point, and placing it in the top-left corner reflects the way that
people in Western cultures begin reading. Figure 4-2 which models the business process of

enrolling in a university, takes this approach.

Enrolling in the

: : t help availabl University for the first
Fill Out [II‘ICOITEi-: ]_ [help available] Obtain Help to Fill time
Enrollment Forms [trivial Out Forms AD#: 007
problems]

[correct]

I |otherwise]

Attend University
Overview
Presentation

Enroll In Make Initial Tuition
Seminar(s) Payment

Figure 4-2  Activity diagram

Enroll in —
University

—]

Always Include an Ending Point. An ending point is modeled with a filled in circle with
a border around it, using the same notation that UML State Chart diagrams use. Figure 4-2 is
interesting because it does not include an end point because it describes a continuous process-
sometimes the guidelines don’t apply.

Flowcharting Operations Implies the Need to Simplify. A good rule of thumb is that if
an operation is so complex you need to develop a UML Activity diagram to understand it that
you should consider refectory it.

2. Decision points

A decision point is modeled as a diamond on a UML Activity diagram. Decision Points
Should Reflect the Previous Activity. In Figure 4-2 you see that there is no label on the
decision point, unlike traditional flowcharts which would include text describing the actual
decision being made, you need to imply that the decision concerns whether the person was
enrolled in the university based on the activity that the decision point follows. The guards
depicted using the format [ description |, on the transitions leaving the decision point also
help to describe the decision point.

Avoid Superfluous Decision Points. The Fill Out Enrollment Forms activity in
Figure 4-2 includes an implied decision point, a check to see that the forms are filled out
properly, which simplified the diagram by avoiding an additional diamond.
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3. Swim lane guidelines
A swim lane is a way to group activities performed by the same actor on an activity
diagram or to group activities in a single thread. Figure 4-3 includes three swim lanes, one

for each actor.

Stakeholder Requirements Analyst | Enterprise Architect
T na 11
— Model
Prioritize Enterprise
Enterprise Business
Requirements Architecture
Y
Model ¢ N
Enterprise Support
Requirements Project Teams
) ~ o
I 4
Describe Model
Enterprise Enterprise
Requirements Technical

Architecture
R —

Figure 4-3 A UML activity diagram for the enterprise architectural modeling
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Unit 5 Database

Text A MySQL Introduction

The MySQL database system uses a client/server® architecture® that centers on the
server. The server is the program that actually manipulates® databases. Client programs
don’t do that directly. Instead, they communicate your intent® to the server by means of

statements® written in Structured Query Language® ( SQL). Client programs are

installed locally on the machine from which you want to access MySQL, but the server can

be installed anywhere, as long as clients can connect to it. ™ MySQL is an inherently®

networked database system, so clients can communicate with a server that is running locally
on your machine or one that is running somewhere else, perhaps on a machine on the other
side® of the planet. Clients can be written for many different purposes, but each interacts®
with the server by connecting to it, sending SQL statements to it to have database operations
performed, and receiving the statement results from it.

One such client is the MySQL program that is included in MySQL distributions®.
When used interactively, MySQL prompts you for a statement, sends it to the MySQL server

for execution, and then displays® the results. ** This capability makes MySQL useful in its

own right, but it’s also a valuable tool to help you with your MySQL programming activities.
It’s often convenient to® be able to quickly review the structure of a table that you're
accessing from within a script® to try a statement before using it in a program to make sure
that it produces the right kind of output, and so forth®. MySQL is just right for these jobs.

MySQL also can be used non-interactively; for example, to read statements from a file or
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from other programs. This enables you to use MySQL from within scripts or cron® jobs or in
conjunction® with other applications.

This chapter describes MySQL’s capabilities so that you can use it more effectively ;

® Starting and stopping MySQL

® Specifying connection parameters® and using option files

® Setting your PATH variable so that your command interpreter® can find MySQL

(and other MySQL programs)

e [ssuing SQL statements interactively® and using batch files

® Canceling and editing statements

¢ Controlling® MySQL output format

To use the examples shown, you’ll need a MySQL user account and a database to work
with. The first two sections of the chapter describe how to use MySQL to set these up. For
demonstration® purposes, the examples assume® that you’ll use MySQL as follows ;

® The MySQL server is running on the local host

® Your MySQL username and password are cbuser and cbpass

® Your database is named cookbook

For your own experimentation®, you can violate® any of these assumptions. Your

server need not be running locally, and you need not use the username, password, or

database name that are used in this charpter. i Naturally, if you use different default values

on your system, you’ll need to change the examples accordingly.

Even if you do not use cookbook as the name of your database, I recommend that you

create a database to be dedicated® specifically to trying the examples shown here, rather than

trying them with a database that you’'re using currently for other purposes. # Otherwise, the

names of your existing tables may conflict with those used in the examples, and you’ll have to
make modifications to the examples that are unnecessary when you use a separate database.

If you have another favorite client program to use for issuing queries, some of the
concepts covered in this chapter may not apply. For example, you might prefer the graphical

MySQL Query Browser program, which provides a point-and-click interface to®
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MySQL databases. In this case, some of the principles will be different, such as the way that

you terminate® SQL statements. In MySQL., you terminate statements with semicolon ( ;)

characters, whereas in MySQL Query Browser® there is an Execute button for terminating

statements. *° Another popular interface is phpMyAdmin, which enables you to access

MySQL through your web browser.

Words

architecture n. (41i) R A
assume vt. &vi. (#1d) 18 %
browser n. (41i) )
conjunction n. (4&7) 6 B & A&
controlling vt. &vi. (#11d) B EE
dedicated adj. (#7%17) = H
demonstration n. (41) R 5 R
display vi. &vi. (#7]) R 3 BN
distribution n. (%47) o B A
experimentation n. (%47) LA
inherently adv. (&|73) 5 A& Bk H
intent n. (41) 2EEW
interact vt. &vi. (F11E) H A%
interactively adv. ( &]17) R H R H,
interpreter n. (%47) B 2
manipulate vt. &vi. (7)) e, &
parameter n. (47) ZH G R
script n. (4&7) Fib; AR
statement n. (%7) BB
terminate vt. &vi. (7)) [ S
violate vt. (#h7d) i) 8

Phrases
client/server B Fim/ R %
convenient to EEw, FEWN

on the other side
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point-and-click interface to & RArEE

so forth “%
Structured Query Language gt EiaiEs
Exercises

[Ex1] Fill in the blanks according to the text:

(1) The MySQL database uses a client-server architecture that centers around
the server.

(2) The server is the program that actually databases.

(3) This makes MySQL useful in its own right, but it’s also a valuable tool to
help you with your MySQL programming activities.

(4) Otherwise, the names of your existing tables may with those used in the
examples.

(5) In this case, some of the principles will be different, such as the way that
you SQL statements.

[Ex2] Translate into Chinese:

(1) The MySQL database system uses a client/server architecture that centers around
the server.

(2) The server is the program that actually manipulates databases. Client programs
don’t do that directly.

(3) MySQL is an inherently networked database system, so clients can communicate
with a server that is running locally on your machine or one that is running somewhere else.

(4) One such client is the MySQL program that is included in MySQL distributions.

(5) MySQL also can be used noninteractively; for example, to read statements from a
file or from other programs.

(6) This enables you to use MySQL from within scripts or cron jobs or in conjunction
with other applications.

(7) Another popular interface is phpMyAdmin, which enables you to access MySQL
through your web browser.

(8) In this case, some of the principles will be different, such as the way that you

terminate SQL statements.
[Ex3] Choose the best answer:

(1) What’s the system used in MySQL?
A. The MySQL database system uses a client/server architecture.
B. The MySQL database system uses a point-to-point architecture.
C. The MySQL database system uses both client/server and point-to-point
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architecture.
D. Not mentioned.
(2) Which part does actually manipulate the MySQL database?
A. The server. B. The client.
C. The sever and client. D. Not mentioned.
(3) Where could a client program was installed?
A. Locally on your machine. B. Other place where have net.
C. The mechine near the server. D. Not mentioned.
(4) Which is begond MySQL’s capabilities?
A. Starting and stopping MySQL.
B. Canceling and editing statements.
C. Specifying connection parameters and using option files.
D. Manipulating the MySQL database.
(5) Where does the MySQL execute statement?
A. In MySQL. B. In client.
C. In server. D. Both in client and server.
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Text B Performing Transactions

The MySQL server can handle® multiple® clients at the same time because it is

multithreaded®. To deal with® contention among clients, the server performs any
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necessary locking so that® two clients cannot modify the same data at once. ™' However, as

the server executes SQL statements, it’s very possible that successive® statements received
from a given client will be interleaved® with statements from other clients. If a client
issues® multiple statements that are dependent on@® each other, the fact that other clients
may be updating tables in between those statements can cause difficulties. Statement failures
can be problematic®, too, if a multiple-statement operation does not run to completion.

Suppose that you have a flight table containing information about airline flight schedules and

you want to update the row for Flight 578 by choosing a pilot from among those available. 2

You might do so using three statements as follows:

SEIFCT @ p val := pilot id FROM pilot WHERE available = "yes' LIMIT 1;
UPDRTE, pilot SET available= 'no' WHERE pilot id=@ p val;
UPLATE flight SET pilot id=@ p val WERE flight id=1578;

The first statement chooses one of the available pilots, the second marks the pilot as

unavailable , and the third assigns® the pilot to the flight. % That's straightforward enough in

practice, but in principle® there are a couple of® significant difficulties with the process:

If two clients want to schedule pilots, it’s possible that both of them would run the
initial® SELECT query and retrieve the same pilot ID number before either of them has a
chance to set the pilot’s status to unavailable. If that happens, the same pilot would be
scheduled for two flights at once.

All three statements must execute successfully as a unit. For example, if the SELECT
and the first UPDATE run successfully, but the second UPDATE fails, the pilot’s status is set
to unavailable without the pilot being assigned a flight. The database will be left in an
inconsistent state.

To prevent concurrency and integrity problems in these types of situations,
transactions® are helpful. A transaction groups a set of® statements and guarantees® the

following properties®.
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® No other client can update the data used in the transaction while the transaction is in

progress; For example, other clients cannot modify the pilot or flight records while
you’re booking a pilot for a flight. By preventing other clients from interfering with
the operations you're performing, transactions solve concurrency problems arising
from the multiple-client nature of the MySQL server. Transactions serialize® access
to a shared resource across multiple-statement operations.

Statements in a transaction are grouped and are committed®( take effect) as a unit,

but only if they all succeed. I an error occurs®, any actions that occurred

prior® to the error are rolled back, leaving the relevant® tables unaffected as
though none of the statements had been issued at all. This keeps the database from
becoming inconsistent®. For example, if an update to the flights table fails,
rollback causes the change to the pilots table to be undone, leaving the pilot still
available. Rollback frees you from having to figure out® how to undo a partially

completed operation yourself.

Words

assign vt. &vi. (E17]) 7B 5 15 Ik
committed adj. (F717) K ; RAEH
guarantee vt. &vi. (7)) ESIEERES
handle vt. &vi. (377) A I HE
inconsistent adj. (B 751) =B
initial adj. (% 7) WA FH B
interleave adj. (B2H); v. (1) BATAH N 4, X XFK
issue vt. &vi. (37) KA
multiple adj. (%) FE, #AW
multithread adj. (MW7) L& AW
occur vt. &vi. (F7H) KA H I
prior adj. (WM 7EH) Z R
problematic adj. (% 751) H & |7 1y
property n. (%) PEdE B
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relevant adj. (F777) H X M

serialize vt. &vi. (301d) AT FF 7

successive adj. (W75 ) s

transaction n. (41) W F%
Phrases

a couple of %

a set of —4

deal with 43

dependent on R

figure out Tl EH

in principle g Ny
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Associated Reading

Pattern Matching in SQL Server Queries

You may often need to create a SQL Server query that performs inexact pattern matching
through the use of wildcard characters. The use of wildcards allows you to find data that fits
a certain pattern, rather than specifying it exactly. For example, you can use the wildcard
“C% ’ to match any string beginning with a capital C.

To use a wildcard expression in a SQL query, you’ll need to use the LIKE clause to
specify it. For example, you could search for any employee in your database with a last name
beginning with the letter C using the following SQL statement ;

»

SEIFCT * FROM enployess WERE last name LIKE “ C%

There are several different wildcard expressions supported by Transact SQL;
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® The % wildcard matches zero or more characters of any type. If you're familiar
with® DOS pattern matching, it’s the equivalent of the * wildcard in that syntax.
® The _ wildcard matches exactly one character of any type. It’s the equivalent of®
the? wildcard in DOS pattern matching.
® You can specify a list of characters by enclosing them in square brackets. For
example, the wildcard [ aeiou | will match any vowel.
® You can specify a range of® characters by enclosing the range in square brackets.
For example, the wildcard | a-m | will match any letter in the first half of the
alphabet.
® You can negate a range of characters by including the carat character immediately
inside of the opening square bracket. For example, [ “aeiou ] matches any non-vowel
character while [ "a-m ] matches any character not in the first half of the alphabet.
You may also combine these wildcards in complex patterns to® perform more
advanced queries. For example, suppose you needed to construct a list of all of your
employees who have names that begin with a letter from the first half of the alphabet but do

NOT end with a vowel. You could use the following query:
SELFCT # FROM employess WHERE last name ITEE '[am]% [“aeicu]’

Similarly, you could construct a list of all employees with last names consisting of

exactly four characters by using the query:
SEIECT #* FRM enployees WHERE last name LIKE ' !

As you can tell, the use of SQL Server’s pattern matching capabilities offers database

users the ability to go beyond simple text queries and perform advanced searching operations.
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Unit 6 Embedded System

Text A What is an Embedded System?

One of the more surprising developments of the last few decades has been the
ascendance® of computers to a position of prevalence® in human affairs®. Today

there are more computers in our homes and offices than there are people who live and work in

them. ™ Yet many of these computers are not recognized as such by their users. In this unit,

I'll explain what embedded systems are and where they are found. I will also introduce the
subject of embedded programming, explain why I have selected C and C++ as the languages

for this book, and describe the hardware used in the examples.
1. About embedded system

An embedded system is a combination of computer hardware and software, and perhaps
additional mechanical or other parts, designed to perform a specific function. A good
example is the microwave oven®. Almost every household has one, and tens of millions of
them are used every day, but very few people realize that a processor and software are
involved in® the preparation® of their lunch or dinner.

This is in direct contrast® to the personal computer in the family room. It too is
comprised of® computer hardware and software and mechanical components® ( disk
drives, for example). However, a personal computer is not designed to perform a specific
function. Rather, it is able to do many different things. Many people use the term general-
purpose computer® to make this distinction® clear. As shipped®, a general-purpose
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computer is a blank slate®; the manufacturer® does not know what the customer will do

with it. One customer may use it for a network file server, another may use it exclusively®

for playing games, and a third may use it to write the next great American novel.
Frequently, an embedded system is a component within some larger system. For

example, modern cars and trucks contain many embedded systems. One embedded system

controls the anti-lock brakes®, another monitors® and controls the vehicle’s®

emissions®, and a third displays information on the dashboard®. ™ In some cases, these

b ]

embedded systems are connected by some sort of a communications network, but that is
certainly not a requirement.

At the possible risk of confusing you, it is important to point out that a general-purpose
computer is itself made up of® numerous® embedded systems. For example, my
computer consists of a keyboard, mouse, video card, modem, hard drive, floppy drive, and
sound card-each of which is an embedded system. Each of these devices contains a processor
and software and is designed to perform a specific function. For example, the modem is
designed to send and receive digital data over an analog® telephone line. That’s it. And all
of the other devices can be summarized® in a single sentence as well.

If an embedded system is designed well, the existence of the processor and software
could be completely unnoticed® by a user of the device. Such is the case for a microwave
oven, VCR, or alarm clock. In some cases, it would even be possible to build an
equivalent® device that does not contain the processor and software. This could be done by
replacing the combination with a custom integrated circuit® that performs the same
functions in hardware. However, a lot of flexibility is lost when a design is hard-coded in
this way. It is much easier, and cheaper, to change a few lines of software than to redesign a

piece of® custom hardware.
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2. History and future

The first such systems could not possibly have appeared before 1971. That was the year
Intel introduced the world’s first microprocessor®. This chip®, the 4004, was designed
for use in a line of business calculators produced by the Japanese company Busicom. In
1969, Busicom asked Intel to design a set of custom integrated circuits-one for each of their
new calculator models. The 4004 was Intel’s response. Rather than design custom hardware
for each calculator, Intel proposed a general-purpose circuit that could be used throughout the
entire line of calculators. This general-purpose processor was designed to read and execute a
set of instructions-software-stored in an external® memory chip. Intel’s idea was that the
software would give each calculator its unique set of features.

The microprocessor was an overnight success, and its use increased steadily over the
next decade. Early embedded applications included unmanned® space probes®,
computerized® traffic lights, and aircraft flight control systems. In the 1980s, embedded
systems quietly rode the waves of the microcomputer age and brought microprocessors into
every part of our personal and professional lives. Many of the electronic devices in our
kitchens ( bread machines®, food processors®, and microwave ovens), living rooms
(televisions, stereos, and remote controls), and workplaces ( fax machines, pagers, laser
printers, cash registers, and credit card readers) are embedded systems.

It seems inevitable® that the number of embedded systems will continue to increase

rapidly. Already there are promising new embedded devices that have enormous market

potential®. light switches and thermostats® that can be controlled by a central computer,

intelligent air-bag® systems that don’t inflate when children or small adults are present,

palm-sized electronic organizers® and personal digital assistants (PDAs®) | digital

cameras, and dashboard navigation® systems. ®* Clearly, individuals who possess the skills
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and desire to design the next generation of embedded systems will be in demand for quite

some time.
3. Real-Time systems

One subclass of embedded systems is worthy of® an introduction® at this point. As
commonly defined, a real-time system is a computer system that has timing constraints®.
In other words, a real-time system is partly specified in terms of® its ability to make certain
calculations or decisions in a timely manner. These important calculations are said to have
deadlines for completion. And, for all practical purposes, a missed deadline is just as bad
as® a wrong answer.

The issue of what happens if a deadline is missed is a crucial one. For example, if the

real-time system is part of an airplane’s flight control system, it is possible for the lives of the

passengers and crew to be endangered by a single missed deadline. However, if instead the

system is involved in® satellite® communication, the damage could be limited to a single

corrupt® data packet. # The more severe the consequences, the more likely it will be said

that the deadline is “hard” and, thus, the system a hard real-time system. Real-time systems
at the other end of® this continuum® are said to have “soft” deadlines.

The designer of a real-time system must be more diligent in his work. He must guarantee

reliable operation of the software and hardware under all possible conditions. ™ And, to the

degree that human lives depend upon the system’s proper execution, this guarantee must be

backed by engineering calculations and descriptive® paperwork.
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chip
component
computerize
constraint
contrast
corrupt
dashboard
descriptive
distinction
emission
equivalent
exclusively
external
inevitable
introduction
manufacturer
MiCroprocessor
microwave
monitor
navigation
numerous
PDA
potential
preparation
prevalence
probe
satellite
shipped
slate
summarize
thermostat
unmanned
unnoticed
vehicle

a piece of
air-bag
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as bad as L RO — AR

at the other end of B —H W

be involved in %5

be worthy of (ERCIN R

bread machines kRN

comprised of Mo il

continuum % £ B [

electronic organizers HF AR H

food processors e ELER

general-purpose computer A T EAL

in human affairs ANEFH

in terms of KA e mE

integrated circuit 5k B

involved in W EA W

made up of By ceeees R

microwave ovens 80 5 K P

personal digital assistants NN F B
Exercises

[Ex1] Fill in the blanks according to the text:

Early embedded applications included space , traffic

lights, and aircraft control systems. In the 1980s, embedded systems quietly rode
the waves of the microcomputer age and brought microprocessors into every part of our

personal and professional
[Ex2] Translate into Chinese:

(1) An embedded system is a combination of computer hardware and software, and
perhaps additional mechanical or other parts, designed to perform a specific function.

(2) In the 1980s, embedded systems quietly rode the waves of the microcomputer age
and brought microprocessors into every part of our personal and professional lives.

(3) For example, if the real-time system is part of an airplane’s flight control system, it
is possible for the lives of the passengers and crew to be endangered by a single missed
deadline.

(4) The hardware reads digital data from one set of electrical connections and writes an
analog version of the data to an attached telephone line.

(5) If you are lucky, the documentation provided with your hardware will contain a
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superset of the block diagram you need.

(6) If you think about it from this perspective, one thing you quickly realize is that the
processor has a lot of compatriots.

(7) Instead of simply storing the data that is provided to it, a peripheral might instead
interpret it as a command or as data to be processed in some way.

(8) Already there are promising new embedded devices that have enormous market
potential ; light switches and thermostats that can be controlled by a central computer,
intelligent air-bag systems that don’t inflate when children or small adults are present, palm-
sized electronic organizers and personal digital assistants ( PDAs), digital cameras, and

dashboard navigation systems.
[Ex3] Choose the best answer:

(1) Today there are computers in our homes and offices than there are people
who live and work in them.
A. less B. more C. little D. lots of
(2) For example, the modem is designed to send and receive digital data an
analog telephone line.
A. over B. in C. through D. on
(3) Rather than design custom hardware for each calculator, Intel proposed a general-
purpose that could be used throughout the entire line of calculators.
A. computer B. board C. machine D. circuit
(4) Before picking the board, you should be able to answer two basic
questions about it.
A. out B. up C. on D. to
(5) Data to be printed is from either serial port, held in RAM until the printer
is ready for more data, and delivered to the printer via the parallel port.

A. trended B. transported C. accepted D. received
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Text B Getting to Know the Hardware

As an embedded software engineer, you’ll have the opportunity to work with many
different pieces of hardware in your career. In this chapter, 1 will teach you a simple
procedure that I use to familiarize myself with® any new board. In the process, I'll guide
you through the creation of a header file that describes the board’s most important features

and a piece of software that initializes the hardware to a known state. H

1. Understand the big picture

Before writing software for an embedded system, you must first be familiar with the
hardware on which it will run. At first, you just need to understand the general operation of
the system. You do not need to understand every little detail of the hardware; that kind of
knowledge will not be needed right away and will come with time.

Whenever you receive a new board, you should take some time to read whatever

document® have been provided with it. If the board is an off-the-shelf product, it might

arrive with a “User’s Guide” or “Programmer’s Manual” that has been written with the

software developer in mind. ¥2 However, if the board was custom designed for your project,

the documentation might be more cryptic® or written mainly for the reference® of the
hardware designers. Either way, this is the single best place for you to start.

While you are reading the documentation, set the board itself aside. This will help you
to focus on the big picture. There will be plenty of® time to examine the actual board more
closely when you have finished reading. Before picking up the board, you should be able to
answer two basic questions about it;

® What is the overall purpose of the board?

® How does data flow through it?

For example, imagine that you are a member of a modem design team. You are a
software developer who has just received an early prototype® board from the hardware
designers. Because you are already familiar with modems, the overall purpose of the board

and the data-flow through it should be fairly obvious to you. The purpose of the board is to
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send and receive digital data over an analog telephone line. The hardware reads digital data

from one set of electrical connections and writes an analog® version of the data to an

attached telephone line. ** Data also flows in the opposite direction, when analog data is read

from the telephone line jack and output digitally.

Though the purpose of most systems is fairly obvious, the flow of the data might not be.
I often find that a data-flow diagram is helpful in achieving rapid comprehension®. If you
are lucky, the documentation provided with your hardware will contain a superset of the
block diagram you need. However, you might still find it useful to create your own data-flow
diagram. That way, you can leave out those hardware components that are unrelated to the
basic flow of data through the system.

In the case of the Arcom board®, the hardware was not designed with a particular
application in mind. So for the remainder of this chapter, we’ll have to imagine that it does
have a purpose. We shall assume the board was designed for use as a printer-sharing®

device. A printer-sharing device allows two computers to share a single printer. *=*

The user of the device connects one computer to each serial port and a printer to the

parallel® port. ™ Both computers can then send documents to the printer, though only one

of them can do so at a given time.

In order to illustrate® the flow of data through the printer-sharing device, I've drawn
the diagram in Figure 6-1. ( Only those hardware devices that are involved in this application
of the Arcom board are shown. ) By looking at the block diagram, you should be able to
quickly visualize the flow of the data through the system. Data to be printed is accepted from
either serial port, held in RAM until the printer is ready for more data, and delivered to the
printer via the parallel port. The software that makes all of this happen is stored in ROM.

Once you've created a block diagram, don’t just crumple it up® and throw it
away®. You should instead put it where you can refer to it throughout the project. I
recommend creating a project notebook or binder with this data-flow diagram on the first
page. As you continue working with this piece of hardware, write down everything you learn
about it in your notebook. You might also want to keep notes about the software design and

implementation. A project notebook is valuable not only while you are developing the

software, but also once the project is complete. % you will appreciate® the extra effort you
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put into keeping a notebook when you need to make changes to your software, or work with

similar hardware, months or years later.

ROM
(256K)

m Serial
Port A

Data Bus

Zilog 85230 Intel Parallel
Serial 80188EB Do’ | Printer >
Controller Address Bus Processor ort

m Serial
Port B

RAM
(128K)

Figure 6-1 flow of data through the printer-sharing device

2. Examine the landscape

It is often useful to put yourself in the processor’s shoes for a while. After all, the

processor is only going to do what you ultimately® instruct it to do with your software. H

Imagine what it is like to be the processor: what does the processor’s world look like? If you
think about it from this perspective® one thing you quickly realize is that the processor has
a lot of compatriots®. These are the other pieces of hardware on the board, with which the
processor can communicate directly. In this section you will learn to recognize their names
and addresses.

The first thing to notice is that there are two basic types: memories and peripherals.

Obviously, memories are for data and code storage and retrieval®. ** But you might be

wondering what the peripherals are. These are specialized hardware devices that either
coordinate interaction with® the outside world (1/0) or perform a specific hardware

function. For example, two of the most common peripherals in embedded systems are serial

ports and timers. The former is an I/O device, and the latter is basically just a counter. o

Members of Intel’s 80x86 and some other processor families have two distinct address
spaces through which they can communicate with these memories and peripherals. The first
address space is called the memory space and is intended mainly for memory devices; the

second is reserved exclusively® for peripherals and is called the I/O space. However,
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peripherals can also be located within the memory space, at the discretion of the hardware
designer. When that happens, we say that those peripherals are memory-mapped®.

From the processor’s point of view, memory-mapped peripherals look and act very
much like memory devices. However, the function of a peripheral is obviously quite
different from that of a memory. Instead of simply storing the data that is provided to it, a
peripheral might instead interpret it as a command or as data to be processed in some way.
If peripherals are located within the memory space, we say that the system has memory-
mapped 1/0.

The designers of embedded hardware often prefer to use memory-mapped [/O
exclusively, because it has advantages for both the hardware and software developers. It is
attractive to the hardware developer because he might be able to eliminate® the 1/0
space, and some of its associated wires, altogether. This might not significantly reduce the
production cost of the board, but it might reduce the complexity® of the hardware design.
Memory-mapped peripherals are also better for the programmer, who is able to use

pointers, data structures, and unions to interact with the peripherals more easily and

efficiently.
Words
appreciate vt. &vi. (#17) HOR, R R
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complexity n. (41d) 3,8 5%
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reference n. (41) ¥R EE

retrieval vt. &vi. (#Z07d]) &
ultimately adv. (&) W fa, &
version n. ( %1a) FRA 7 S
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Associated Reading

Briet Introduction of Qt

Qt is defined as a cross platform application. It is a framework which is used in to
develop application software. This application software is developed with the help graphical
user interface. This cross platform application is also used in developing non graphical user
interface programs. Some of the programs which use this application program are Google,
Adobe Photoshop, Panasonic; Philips etc. This application uses the C++ language. But Qt
uses a unique code generator with many macros to enhance the language. Qt can also be used
in many programming language with the help of language bindings. It is used on many
platforms and is also internationally recognized. This cross platform application was
developed by Trolltech but they later sold this application to Nokia. The software libraries
which use this application are advanced component framework, KDELibs, LibQxt etc.

Qt has always been available through a commercial license which allows the expansion
of proprietary purposes without any restriction on licensing. In addition, Qt has been steadily
made open through an increasing number of other free licenses. Currently, Qt is accessible
under the General Public License (GNU) ; this provision makes it available for utilization for
both free software and proprietary. Before the 1.45 version, the source code used for Qt was
published under free Qt license. This was not really viewed as amenable with the free
software description of the Free Software Foundation and neither by the Open Source
principle as described by the Open Source Initiative. The reason behind this was that it did
not allow the distribution of other modified versions.

In 1998, many controversies broke out when it was acknowledged that KDE’s KDE
software compilation would undoubtedly become the leading desktop setting especially for
Linux. Owing to the fact that it was founded on a Qt basis, many professionals who took part
in the free software movement became apprehensive that an imperative component of one of a
leading operating system would become proprietary.

Along with the release of the 2. 0 version of the toolbox, the license was transformed to
the QPL ( Q Public License ). QPL was a free software license but it was considered
incompatible with GPL by the Free Software Foundation. Trolltech and KDE then sought out
many compromises which would imply that Qt will not be regarded by any license more
restrictive than QPL, even in the case Trolltech goes bankrupt. This major issue led to the
invention of the free Qt foundation by KDE.

Qt is defined as a cross platform application. It is a framework which is used in to
develop application software. This application software is developed with the help graphical
user interface. This cross platform application is also used in developing non graphical user
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interface programs. Some of the programs which use this application program are Google,
Adobe Photoshop, Panasonic, Philips etc. This application uses the C++ language. But Qt
uses a unique code generator with many macros to enhance the language. Qt can also be used
in many programming language with the help of language bindings. It is used on many
platforms and is also internationally recognised. This cross platform application was
developed by Trolltech but they later sold this application to Nokia. The software libraries

which use this application are advanced component framework, KDELibs, LibQxt etc.
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Unit 7 Computer Network

Text A Internet Protocol Suite

The Internet Protocol Suite is the set of communications protocols® used for the Internet
and other similar networks. It is commonly also known as TCP/IP, named from two of the
most important protocols in it: the Transmission® Control Protocol (TCP) and the Internet
Protocol (IP), which were the first two networking protocols defined in this standard®.
Modern IP networking represents a synthesis® of several developments that began to evolve®
in the 1960s and 1970s, namely the Internet and local area networks, which emerged during the
1980s, together with the advent® of the World Wide Web in the early 1990s. *!

The Internet Protocol Suite, like many protocol suites, is constructed® as a set of @

layers. Each layer solves a set of problems involving the transmission of data. In particular,
the layers define the operational® scope of the protocols within.

Often a component of a layer provides a well-defined® service to the upper layer
protocols and may be using services from the lower layers. Upper layers are logically®
closer to the user and deal with more abstract® data, relying on lower layer protocols to
translate® data into forms that can eventually be physically® transmitted.

The TCP/IP model consists of four layers. From lowest to highest, these are the Link
Layer, the Internet Layer, the Transport Layer, and the Application Layer.

1. History

The Internet Protocol Suite resulted from research and development conducted by the
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Defense Advanced Research Projects Agency ( DARPA) in the early 1970s. In the spring of
1973, Vinton Cerf, the developer of the existing® ARPANET Network Control Program
(NCP) protocol, joined Kahn to work on open-architecture® interconnection® models
with the goal of designing the next protocol generation® for the ARPANET.

By the summer of 1973, Kahn and Cerf had worked out a fundamental®
reformulation®, where the differences between network protocols were hidden® by using
a common internetwork protocol, and, instead of® the network being responsible for
reliability®, as in the ARPANET, the hosts became responsible.

In 1975, a two-network TCP/IP communications test was performed between Stanford
and University College London (UCL). In November, 1977, a three-network TCP/IP test
was conducted between sites in the US, UK, and Norway. Several other TCP/IP
prototypes® were developed at multiple® research centers between 1978 and 1983. The
migration® of the ARPANET to TCP/IP was officially completed on January 1, 1983,
when the new protocols were permanently® activated®.

In March 1982, the US Department of Defense declared TCP/IP as the standard for all

military computer networking. In 1985, the Internet Architecture Board held a three day

b

workshop on TCP/IP for the computer industry, attended by 250 vendor® representatives,

promoting® the protocol and leading to its increasing commercial use. 2

2. Layers in the Internet protocol suite

The TCP/IP suite uses encapsulation® to provide abstraction of protocols and

services. Such encapsulation usually is aligned® with the division of the protocol suite into

layers of general functionality. n general, an application (the highest level of the model)

AR

TR RS
HABRYE

o —fR
ALK

HIE R ; 8
HMELL & LAY, BRER
B A2

Al EEHE

JRER

EA Y

b4

AT HL, AR b
ISR, BRIE R
FE

TEfE

HE

X} FF

P06 060060000PCE0RPO®O®OG

- 87 -



uses a set of protocols to send its data down the layers, being further encapsulated at each

level.

This may be illustrated® by an example network scenario®, in which two Internet
host computers communicate across local network boundaries constituted® by their

internetworking gateways ( routers)shown in Figure 7-1.

Network Connections

[t} (s

Stack Connections

Application

Application

Transport

Transport

l Internet | ‘ Internet ‘ l Internet | ‘ Internet ‘
1 b [ |
| Link | ‘ Link ‘ | Link | ‘ Link ‘
I 1

Fibdr
Satellite
etc

Ethernet

Figure 7-1 TCP/IP stack operating on two hosts connected via two routers and

the corresponding layers used at each hop

The functional groups of protocols and methods are the Application Layer, the
Transport Layer®, the Internet Layer®, and the Link Layer®. This model was not

intended to be a rigid® reference model into which new protocols have to fit in order to®

be accepted as a standard. % The encapsulation of application data descending through the

protocol stack is shown in Figure 7-2.
The following Table 7-1 provides some examples of the protocols grouped in their

respective layers.
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Data Application
hUIz]P l‘jDP Transport
eader| data
h e]aF:ier IP data Internet
}1::33:: Frame data ?c:?)lt]: Link

Figure 7-2  Encapsulation of application data descending through the

protocol stack

Table 7-1 Some examples of the protocols in their respective layers

DNS, TFTP, TLS/SSL, FTP, Gopher, HTTP, IMAP, IRC, NNTP, POP3, SIP,
o SMTP, SMPP, SNMP, SSH, Telnet, Echo, RTP, PNRP, rlogin, ENRP

Application - - - -
Routing protocols like BGP and RIP which run over TCP/UDP, may also be considered
part of the Internet Layer

Transport TCP, UDP, DCCP, SCTP, IL, RUDP, RSVP
OSPF for [Pv4 was initially considered IP layer protocol since it runs per [P-subnet, but
has been placed on the Link since RFC 2740

Link ARP, RARP, OSPF (IPv4/IPv6), IS-1S, NDP

3. Implementations

Most computer operating systems in use today, including all consumer-targeted®

systems, include a TCP/IP implementation®. ™ Minimally acceptable implementation

includes implementation for (from most essential® to the less essential) IP, ARP, ICMP,
UDP, TCP and sometime IGMP.

Most of the IP implementations are accessible to the programmers using socket®

abstraction (usable also with other protocols) and proper API for most of the operations.

This interface is known as BSD sockets and was used initially® in C. &
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activated adj. (F7%74) G W B E N
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open-architecture T AR &M
the internet layer K 4 &
the link layer B R
the transport layer Pz
Exercises

[Ex1] Answer the questions according to the text:

(1) What is the Internet Protocol Suite?

(2) What are the most important protocols of Internet Protocol Suite?

(3) What does the TCP/IP model consist of?

(4) When did the Internet Protocol Suite result from research and development
conducted by DARPA?

(5) How does an application send its data down the layers?
[Ex2] Translate into Chinese;

(1) The Internet Protocol Suite is the set of communications protocols used for the
Internet and other similar networks.

(2) Upper layers are logically closer to the user and deal with more abstract data,
relying on lower layer protocols to translate data into forms that can eventually be physically
transmitted.

(3) The Internet Protocol Suite resulted from research and development conducted by
the Defense Advanced Research Projects Agency (DARPA) in the early 1970s.

(4) Several other TCP/IP prototypes were developed at multiple research centers
between 1978 and 1983.

(5) The TCP/IP suite uses encapsulation to provide abstraction of protocols and
services.

(6) This model was not intended to be a rigid reference model into which new protocols
have to fit in order to be accepted as a standard.

(7) Most computer operating systems in use today, including all consumer-targeted
systems, include a TCP/IP implementation.

(8) Most of the IP implementations are accessible to the programmers using socket
abstraction (usable also with other protocols) and proper API for most of the operations.
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[Ex3] Choose the best answer;

(1) It is commonly also known as TCP/IP, named from two of the most important
protocols in it; the Transmission Control Protocol and

A. an identifier B. the Internet Protocol (IP)

C. an array D. ITP
(2) The TCP/IP model consists of layers.
A. three B. six
C. four D. two
(3) The functional groups of protocols and methods are , the Transport

Layer, the Internet Layer, and the Link Layer.
A. ActiveX B. XML
C. HTML Layer D. the Application Layer
(4) Most computer operating systems in use today, including all consumer-targeted
systems, include a TCP/IP
A. plan B. requirement
C. implementation D. design
(5) This passage is mainly talking about
A. Internet Protocol Suite B. a control

C. pipelining D. producing
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Text B Cloud Computing

1. What is cloud computing

Cloud Computing is a resource delivery and usage® model; it means get resource
( Hardware, software) via network. The network of providing resource is called ‘ Cloud’.
The hardware resource in the ‘ Cloud’ seems scalable® infinitely and can be used
whenever.

Cloud Computing refers to both the applications delivered as services over the Internet
and the hardware and systems software in the datacenters that provide those services. The
services themselves have long been referred to as Software as a Service ( SaaS), so we use

that term®. The datacenter hardware and software is what we will call a Cloud.
2. New application opportunities

(1) Mobile interactive applications. Tim O’Reilly believes that “the future belongs to
services that respond in real time to information provided either by their users or by

nonhuman® sensors. ” Such services will be attracted to the cloud not only because they

must be highly available® but also because these services generally rely on large data sets

that are most conveniently hosted in large datacenters. ® This is especially the case for

services that combine® two or more data sources or other services, e. g. , mash-ups. While

not all mobile devices enjoy connectivity® to the cloud 100% of the time, the challenge of

disconnected® operation has been addressed successfully in specific application

domains®, so we do not see this as a significant obstacle® to the appeal of® mobile
applications. 2
(2) Parallel batch processing. Although thus far we have concentrated® on using

Cloud Computing for interactive SaaS, Cloud Computing presents a unique opportunity for
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batch-processing and analytics® jobs that analyze terabytes® of data and can take hours to
finish. If there is enough data parallelism® in the application, users can take advantage of
the cloud’s new “cost associativity” ; using hundreds of computers for a short time costs the
same as using a few computers for a long time. For example, Peter Harkins, a Senior
Engineer at The Washington Post, used 200 EC2 instances ( 1407 server hours) to convert®
17,481 pages of Hillary Clinton’s travel documents into a form more friendly to use on the
WWW within nine hours after they were released®. Programming abstractions® such as
Google’s Map Reduce and its open-source® counterpart Hadoop allow programmers to
express such tasks while hiding the operational complexity® of choreographing® parallel
execution across hundreds of Cloud Computing servers. Indeed, Cloudera is pursuing
commercial opportunities in this space. Again, using Gray’s insight, the cost/benefit analysis
must weigh the cost of moving large datasets into the cloud against the benefit of potential
speedup in the data analysis. When we return to economic models later, we speculate® that
part of Amazon’s motivation to host large public datasets for free may be to mitigate® the
cost side of this analysis and thereby attract users to purchase Cloud Computing cycles near
this data.

(3) The rise of analytics. A special case of compute-intensive batch processing is
business analytics. While the large database industry was originally dominated by transaction
processing, that demand is leveling off®. A growing share of computing resources is now
spent on understanding customers, supply chains, buying habits, ranking, and so on.
Hence, while online transaction volumes will continue to grow slowly, decision support is
growing rapidly , shifting® the resource balance in database processing from transactions to
business analytics.

(4) Extension of compute-intensive desktop applications. The latest versions of the

mathematics® software packages MATLAB and Mathematica are capable of using Cloud

Computing to perform expensive evaluations. % Other desktop applications might similarly
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benet from seamless® extension into the cloud. Again, a reasonable test is comparing the

cost of computing in the Cloud plus the cost of moving data in and out of the Cloud to the
d. *

time savings from using the Clou Symbolic mathematics® involves a great deal of

computing per unit of data, making it a domain worth investigating. An interesting alternative
model might be to keep the data in the cloud and rely on having sufficient® bandwidth to
enable suitable visualization® and a responsive GUI back to the human user. Offline image
rendering® or 3D animation might be a similar example : given a compact description of the
objects in a 3D scene and the characteristics of the lighting sources, rendering the image is an
embarrassingly® parallel® task with a high computation-to-bytes ratio.

(5) *“Earthbound” applications. Some applications that would otherwise be good
candidates for the cloud’s elasticity® and parallelism may be thwarted® by data movement
costs, the fundamental latency® limits of getting into and out of the cloud, or both. For
example, while the analytics associated with making long-term financial decisions are
appropriate for the Cloud, stock trading that requires microsecond precision is not. Until the
cost ( and possibly latency ) of widearea data transfer decrease ( see Section 7 ), such
applications may be less obvious candidates for the cloud.

i. Cloud Computing Economics

In deciding whether hosting a service in the cloud makes sense over the long term, we
argue that the fine-grained® economic models enabled by Cloud Computing make tradeoff
decisions more fluid, and in particular the elasticity offered by clouds serves to transfer risk.

As well, although hardware resource costs continue to decline, they do so at variable
rates; for example, computing and storage costs are falling faster than WAN costs. Cloud
computing can track these changes-and potentially pass them through to the customer-more
effectively than building one’s own datacenter, resulting in a closer match of expenditure®
to actual resource usage.

In making the decision® about whether to move an existing service to the cloud, one

must additionally examine the expected average and peak resource utilization, especially if the
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application may have highly variable spikes® in resource demand; the practical limits on

real-world utilization of purchased equipment; and various operational costs that vary

depending on the type of cloud environment being considered. **

ii. About The Clouds of Tomorrow

The long dreamed vision of computing as a utility is finally emerging. The elasticity of a
utility matches the need of businesses providing services directly to customers over the
Internet, as workloads can grow (and shrink) far faster than 20 years ago. It used to take
years to grow a business to several million customers-now it can happen in months.

Some question whether companies accustomed to high-margin® businesses, such as ad
revenue from search engines and traditional packaged software, can compete in Cloud
Computing. First, the question presumes that Cloud Computing is a small margin business

based on its low cost. Given the typical utilization of medium-sized datacenters, the potential

factors of 5 to 7 in economies of scale, and the further savings in selection® of cloud

datacenter locations, the apparently low costs offered to cloud users may still be highly

profitable to cloud providers. # Second, these companies may already have the datacenter,

networking , and software infrastructure® in place for their mainline businesses, so Cloud

Computing represents the opportunity for more income at little extra cost.

Words
abstraction n. (41) WME
analytics n. (41d) AT F
available adj. (T 7%57) T 8 R AR AN
choreograph vt. &vi. (#h77) EX|, %
combine vt. &vi. (#h7E) #4
complexity n. (47) gRE
concentrate vt. &vi. (#h7H) Ed RE
connectivity n. (41) %
convert vt. &vi. (#h7H) B LHE
disconnected adj. (%) THEEN
domain n. (41d) X 33, ; 9
elasticity n. (4 7) FREME g
embarrassingly adv. (&) A AT 1A A
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expenditure
fine-grain
high-margin
infrastructure
latency
mathematics
mitigate
nonhuman
obstacle
parallelism
release
rendering
scalable
seamless
selection
shift
speculate
spike
sufficient
terabyte
term

thwart
usage

visualization

in making the decision

leveling off

open-source

symbolic mathematics

the appeal of

#t E
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adj. (%)
adj. (7 %37)
n. (47)

n. (47)
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adj. (T %)
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n. (41)
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n. (4 7)
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n. (4%1)

Phrases

R E
Fr-F
TR iy
5 BF
Bell: b

6% 5

4 L JE Y

& A i oy

b &AM, E i
Bk, BEEE
& 2% A 5 B
FEAEH

BE 7%

FATE

AT B

V=R

EE %3 FEF s/
R TR, T4
6

A B mY
RN i

LAk A
G 4
KIFH ,RFEF
H147,KiE
G

NS

AR AL

1 ARG SO XRPIR 55 AR Wl 5 = B, eI CE K Al JIPE, i FL 55 2K
b C U RS R PN v
2 EAERYE SO BRI MBS MR —E S ~ Wi (HRBRHLRE TRY

.97 .



Ak FAE HAR R S D L 28 i ad, BT DL AR DA Ry 25 e B8 sl g HH Y 32K RS

3 XAlER S U Bl A i BCE K F ) MATLAB FlI Mathematica AJ DL i 7 71 S BT &
RBPERE T

HEa HA, — SRR LR H 2 e A DL B e SO SR R A
],

5 fERSER TR A M5 5% 0] 2ot H S50 2000 20 25 D& i 1T #1320 B 54 P R0 06 9 540
R, R I A I H A R 05 T SR el ARV O B, 205 P SR T A B SE B Al R L LA B AN TR =
BT s AT A A

6 Given Zrial 8 Al ST 54 B4 ; may still be AiH B, XANEMS LR, DEEE A%
MBS RO AR BRI K 5 ~ 7 4% R % IEACk S 2B 8ds oo s ik ¥, B R P
AR T T (B R 2 IR 55 B AL R 4 m] 345 T LA A

Associated Reading

Edraw Network Diagram v5.6

EDraw Network Diagrammer is a professional network diagramming software with rich
examples and templates. Easy to draw detailed physical, logical, Cisco and network
architecture diagrams, using a comprehensive set of network and computer equipment shapes

shown as Figure 7-3.

Edraw Network Tiagran (Trial Version) - Hone Netuork. ede [=RC
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Figure 7-3 Edraw network diagram v5.6

Pre-drawn network diagram icons representing computers, network devices plus smart

connectors help design diagram network, create accurate network diagrams and
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documentation to be used in your network diagram project. Abundant network diagram
templates, network diagram symbols and network diagram examples will help to quickly
create most common network diagrams. Intuitive interface helps to create accurate diagrams
in a minutes. Just drag and drop pre-drawn shapes representing computers and network
devices. Double click and set equipment data. Create detailed physical, logical and network

architecture diagrams, using a comprehensive set of network and computer equipment shapes.
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Unit 8 Data Structure

Text A Data Structures® and Algorithms® in Java

Once you've learned to program, you run into real-world problems that require more

than a programming language alone to solve. *' Data Structures and Algorithms in Java is a

gentle immersion® into the most practical® ways to make data do what you want it

to do. *?

1. Overview of data structures

Another way to look at data structures is to focus on their strengths and weaknesses. In
this section we’ll provide an overview, in the form of® a table as Table 8-1, of the major

data storage structures we’ll be discussing.

Table 8-1 Characteristics® of Data Structures

Data Structure

Advantages

Disadvantages

Array

Quick insertion, very fast access if index
known

. . iE3
Slow search, slow deletion, fixedsize™

Ordered array

Quicker search than unsorted array

Slow insertion and deletion, fixed size

Stack

Provides last-in, first-out access

Slow access to other items

Linked list

Quick insertion, quick deletion

Slow search

Binary tree

Quick search, insertion, deletion (if tree
remains balanced )

Deletion algorithm is comp]exm

Red-black tree

Quick search, insertion, deletion. Tree
always balanced

Complex

Very fast access if key known. | Slow deletion, access slow if key not
Hash table . . . . s
Fast insertion known, inefficient memory usage
Graph Models real-world situations Some algorithms are slow and complex™®
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2. Overview of algorithms

Many of the algorithms we’ll discuss apply directly to specific data structures. For most
data structures, you need to know how to

(1) Insert a new data item.

(2) Search for a specified item.

(3) Delete a specified item.

You may also need to know how to iterate through all the items in a data structure,
visiting each one in turn so as to display it or perform some other action on it. One important
algorithm category @ is sorting. There are many ways to sort data, The concept of recursion

is important in designing certain algorithms.
3. Object-Oriented® programming

OOP was invented because Procedural® languages, such as C, Pascal, and BASIC,
were found to be inadequate® for large and complex programs. Why was this?
The problems have to do with the overall organization of the program. Procedural

programs are organized by dividing the code into functions ( called procedures or subroutines

in some languages). i Groups of functions could form larger units called modules or files.

Crude Organizational Units One difficulty with this kind of function-based organization was
that it focused on functions at the expense of data. There weren’t many options when it came
to data. To simplify slightly, data could be local to a particular function or it could be
global—accessible® to all functions. There was no way (at least not a flexible way) to
specify that some functions could access a variable® and others couldn’t. This caused

problems when several functions needed to access the same data. To be available to more

than one function, such variables had to be global, but global data could be accessed

inadvertently® by any function in the program. % This leads to frequent programming

errors. What was needed was a way to fine-tune data accessibility, allow in variables to be

available to functions with a need to access it, but hiding it from others.
4. Objects in a nutshell

From the idea of objects arose in the programming community as a solution to the

a3, 35

[ ERSE:)
SRR

RIHER, RER
AT LA ) B

TR

REER,EER

oePe60QQ

- 101 -



problems with procedural languages.
(1) Objects
This new entity®, the object, solves several problems simultaneously®. Not only

does a programming object correspond more accurately® to objects in the real world, it also
1 9

solves the problem engendered by® global data in the procedural mode
(2) Classes

You might think that the idea of an object would be enough for one programming

revolution® but there’s more. *" Early on, it was realized that you might want to make

several objects of the same type. Maybe you’re writing a furnace control program® for an
entire apartment house, for example, and you need several dozen thermostat objects® in
your program. It seems a shame to go to the trouble of specifying each one separately®.

Thus, the idea of classes was born.

Words

accessible adj. (% 7%51) T DL 9] By
accurately adv. (&) YT A
category n. (47) a3, E 5
characteristic n. (%1d) LR
entity n. (47) SR, L
immersion n. (47) Lz 7
inadequate adj. (W %57) AN, AW
inadvertently adv. (&) 2 E
orient adj. (F7214) T[] eeeeee Hy , B 1]
practical adj. (W 75) SE R Y
procedural adj. (M 717) TR
revolution n. (£7) Ty
separately adv. (&) a7
simultaneously adv. ( &|d) &) B 3
structure n. (&1d) 5K
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variable n. (47) [# )% &

Phrases
be inadequate for FHEEW, RN
engendered by B oo A
furnace control program I iE oy 7
in the form of PLeeere By 3K
thermostat objects ECECBUE S
Exercises

[Ex1] Answer the questions according to the text:.

(1) What are the advantages and disadvantages of Array?

(2) What are the advantages and disadvantages of Binary Tree?
(3) What is algorithm?

(4) What's the problem with Procedural Languages?

(5) What are Object and Class?

[Ex2] Translate into Chinese:

(1) Data Structures and Algorithms in Java is a gentle immersion into the most practical
ways to make data do what you want it to do.

(2) The concept of recursion is important in designing certain algorithms.

(3) Groups of functions could form larger units called modules or files.

(4) Not only does a programming object correspond more accurately to objects in the
real world, it also solves the problem engendered by global data in the procedural model.

(5) Global data could be accessed inadvertently by any function in the program.

(6) Linked lists are probably the second most commonly used general-purpose storage
structures after arrays.

(7) The linked list is a versatile mechanism suitable for use in many kinds of general-
purpose databases.

(8) For some kinds of hash tables, performance may degrade catastrophically when the
table becomes too full.

[Ex3] Choose the best answer

(1) in Java is a gentle immersion into the most practical ways to make data
do what you want it to do.
A. Data analysis B. Requirement

C. Data Structures and Algorithms D. Design
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(2) Which is the Array’s advantage
A. Provides last-in, first-out access
B. Quick insertion, very fast access if index known
C. Quicker search than unsorted array

D. Models real-world situations

(3) OOP was invented because procedural languages, such as , Pascal, and
BASIC.
A. C B. C++ C. C# D. ASP
(4) The is an entity to solve several problems simultaneously.
A. Object B. Class C. Method D. None
(5) are organized by dividing the code into functions.
A. Parallel programs B. Procedural programs
C. Structure programs D. None
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Text B The Introduction of Two
Important Data Structures

In this part we will take a brief introduction about two important data structures, Linked

list and Hash table, which will make it effective to search or store the data.
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1. Linked® list

We saw that arrays had certain disadvantages as data storage structures. In an unordered

array, searching is slow, whereas in an ordered array, insertion is slow. = In both kinds of

arrays deletion is slow. Also, the size of an array can’t be changed after it’s created. In this
part we’ll look at a data storage structure that solves some of these problems: the linked list.

Linked lists are probably the second most commonly used general-purpose storage
structures after arrays. The linked list is a versatile® mechanism® suitable for use in many
kinds of general-purpose databases. It can also replace an array as the basis for other storage
structures such as stacks and queues. In fact, you can use a linked list in many cases where
you use an array ( unless you need frequent random access® to individual items using an

index ). Linked lists aren’t the solution to all data storage problems, but they are surprisingly
2

versatile and conceptually® simpler than some other popular structures such as trees.

We'll investigate® their strengths and weaknesses as we go along. In this section we will

refer to two very useful data structure.
2. Links

In a linked list, each data item is embedded in a link. A link is an object of a class

called something like Link. Because there are many similar links in a list, it makes sense to

use a separate class for them, distinct® from the linked list itself. ™ Each link objects

contains a reference (usually called next) to the next link in the list. A field in the list itself
contains are reference to the first link. Here’s part of the definition of a class Link. It

contains some data and a reference to the next link.

class Link

{

pblic int iData; //cata

public douole dbata; //data

public Link next; //reference to next 1ink

}

This kind of class definition is sometimes called self-referential because it contains a

field—called next in this case—of the same type as itself. i
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3. Hash® tables

A hash table is a data structure that offers very fast insertion and searching. When you

first hear about them, hash tables sound almost too good to be true. No matter how many

data items there are, insertion and searching (and sometimes deletion) can take close 0@

constant time: O(1) in Big O notation. * In practice this is just a few machine instructions.

For a human user of a hash table this is essentially® instantaneous. It's so fast that
computer programs typically use hash tables when they need to look up tens of thousands of
items in less than a second (as in spelling checkers). Hash tables are significantly® faster
than trees Not only are they fast, hash tables are relatively® easy to program. Hash tables
do have several disadvantages. They’re based on arrays, and arrays are difficult to expand
once they’ve been created. For some kinds of hash tables, performance® may degrade®

catastrophically® when the table becomes too full, so the programmer needs to have a

fairly accurate idea of how many data items will need to be stored (or be prepared to

periodically® transfer data to a larger hash table, a time-consuming® process). o

Also, there’s no convenient way to visit the items in a hash table in any kind of order
(such as from smallest to largest). If you need this capability, you’ll need to look

elsewhere. However, if you don’t need to visit items in order, and you can predict in

advance the size of your database, hash tables are unparalleled in® speed and
7

convenience.

Words

catastrophically adv. (&) FEE M
conceptually adv. ((&|7]) & L3
degrade vt. &vi. (#1d) T &
distinct adj. (W 77) 7+ E 8y
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hash n. (47) ol

investigate vt. &vi. (7d) AT, N

linked adj. (W 77) HHEN

mechanism n. (41) HL#

performance n. (%7) AT, MEE

periodically adv. (8|1d) P B b

relatively adv. ( 8]7) A e

significantly adv. (&|7]) EEE DO E:

time-consuming adj. (W727) #E B Y

versatile adj. (F7H) 5w, RiEW
Phrases

random access i LA B

take close to T

unparalleled in A~ AT IS E Y

round-robin B[] f # 4%

blocks of &R

scattered throughout W AE

#t E

L RXAERE SO IS B B A O AR e e B P B e AR
SR

W2 XAERE U BRI AR DL B B A )BT, (B2 AT b Al — 2w UL S
Qv A S BE B 5, TS UL R

H3 RXAENE G HTE- T REARZSMEEE, HEH— M0 T E RS EMHRE
WL

FA4 XAENE SO RS CENF YA HL A ERS —NE A HIEE X,

5 No matter how AR iE M F] ;insertion and searching ( and sometimes deletion) 7] F-AY F 1% ; can
take close to M i iE, X AJE M &F XL, AEA Z DDA, A AR AEnTE 2= A2 R
O(1) AT Z .

F6  XAIERE SO X LRI Ay R YR B AT AR KRS, BRI AR
V¥ 5 WAL R S FIIDEAT 22 /0 B UK B (A (ke B0t i B P i A% A 300 R (R iy v, X LR BT AR IR ] )

7 XAERE SO ARG IR TS Sy T [l B Tt a ] DA S O A 1 s R
ﬁ”ﬁ?ﬁ‘ﬁ”fﬁ?&iﬁﬁﬁ”ﬂ%ﬁﬁxﬂﬂm

Associated Reading

Lists

The array implementation of our collection has one serious drawback: you must know
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the maximum number of items in your collection when you create it. This presents problems
in programs in which this maximum number cannot be predicted accurately when the program

starts up. Fortunately, we can use a structure called a linked list to overcome this limitation.
1. Circularly linked lists

By ensuring that the tail of the list is always pointing to the head, we can build a
#1

circularly linked list. If the external pointer ( the one in struct t _ node in our

implementation ) , points to the current “tail” of the list, then the “head” is found trivially
via tail- > next, permitting us to have either LIFO or FIFO lists with only one external pointer
shown as Figure 8-1. In modern processors, the few bytes of memory saved in this way

would probably not be regarded as significant. A circularly linked list would more likely be

used in an application which required “round-robin” scheduling or processing. 2

node node node

item | PreévV | next item | PreV | next item | PrevV | next

O.t O’ O’.

Figure 8-1 Circularly linked lists

Doubly linked lists have a pointer to the preceding item as well as one to the next.
They permit scanning or searching of the list in both directions. (To go backwards in a

simple list, it is necessary to go back to the start and scan forwards. ) Many applications

require searching backwards and forwards through sections of a list: for example, searching

for a common name like “Kim” in a Korean telephone directory would probably need much

scanning backwards and forwards through a small region of the whole list, so the backward

links become very useful. ™ In this case, the node structure is altered to have two links.

struct t node {

void * item;

struct € node * previous;
struct t node * next;

} node;

2. Lists in arrays

Although this might seem pointless ( Why impose a structure which has the overhead of
the “next” pointers on an array?), this is just what memory allocators do to manage
available space.

Memory is just an array of words. ™ After a series of memory allocations and

- 108 -



deallocations, there are blocks of® free memory scattered® throughout the available heap

space. In order to be able to re-use this memory, memory allocators will usually link freed
£, *

blocks together in a free list by writing pointers to the next free block in the block itsel

An external free list pointer points to the first block in the free list. When a new block of

memory is requested, the allocator will generally scan the free list looking for a freed block of

suitable size and delete it from the free list ( re-linking the free list around the deleted

block). ™ Many variations of memory allocators have been proposed: refer to a text on
operating systems or implementation of functional languages for more details. The entry in
the index under garbage collection will probably lead to a discussion of this topic.
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Unit 9 Microsoft Developer Network

Text A What is MSDN?

The Microsoft Developer Network (MSDN) is the portion of Microsoft responsible for

managing the firm’s relationship with developers and testers: hardware developers interested

in the operating system ( OS), developers standing on the various OS platforms®,
pal

developers leveraging the API and scripting languages of Microsoft’s many applications.

The relationship management is situated in assorted® media: web sites, newsletters,
developer conferences® trade media, blogs and DVD distribution®. The life cycle of
the relationships ranges from legacy® support through evangelizing potential
offerings®.

1. History

The service started in 1992, but initially® only the Microsoft Developer Network CD-
ROM was available®. A Level I1_subscription® was added in 1993, that included the
MAPI, ODBC, TAPI and VFW SDKs. MSDN2 was opened in November 2004 as a source
for Visual Studio 2005 API information, with noteworthy® differences being updated web
site code, conforming® better to web standards and thus giving a long awaited improved
support for alternative web browsers to Internet Explorer in the API browser. In 2008, the
original MSDN cluster® was retired and MSDN2 became msdn. microsoft. com.

In 1992, Bob Gunderson began writing a column in the MSDN Developer News ( an
actual paper-based publication) using the pseudonym®“Dr. GUI”. The column provided
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answers to questions submitted® by MSDN subscribers®. The caricature® of Dr. GUI
was based on a photo of Bob. When he left the MSDN team Dennis Crain took over the Dr.
GUI role and added medical humor to the column. Upon his departure®, Dr. GUI became
the composite® identity of the original group ( most notably Paul Johns) of Developer
Technology Engineers that provided in-depth technical articles to the Library. All-in-all, it
was a good place to from which to put all MSDN tasks in perspective®. Ken Lassesen
produced the original system (Panda) to publish MSDN on the Internet and in HTML instead
of the earlier multimedia viewer engine. Dale Rogerson, Nigel Thompson and Nancy Cluts
all published MS Press books while on the MSDN team. As of August 2010, few around

Microsoft remember Dr.
2. Information service

The division® runs an information service provided by Microsoft for software
developers. Its main focus is on Microsoft’s . NET platform, however it also features articles
on areas such as programming practices and design patterns®. Many resources are available
for free online, while others are available by mail via® a subscription.

Depending on subscription level, subscribers® may receive early editions of Microsoft
operating systems or other Microsoft products ( Microsoft Office applications, Visual Studio,
etc. ).

Universities and high schools can enroll® in the MSDN Academic Alliance program,
which provides access to some Microsoft developer software for their computer science and
engineering students (and possibly other students or faculty® as well). An MSDNAA
account is not an MSDN account and cannot be used to access the subscriber’s section of the
MSDN website or its downloads.

3. Software subscriptions

MSDN has historically offered a subscription package® whereby developers have access
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and licenses® to use nearly all Microsoft software that has ever been released to the public.
Subscriptions are sold on an annual® basis, and cost up to $ 10,939 USD per year per

subscription, as it is offered in several tiers®. Holders of such subscriptions ( except the

lowest library-only levels) receive new Microsoft software on DVDs or via downloads every

few weeks or months. ** The software generally comes on specially marked MSDN discs,

but contains the identical® retail® or volume®-license software as it is released to the
public.

Although in most cases the software itself functions exactly like the full product, the

MSDN end-user license agreement prohibits® use of the software in a business production

environment. ** This is a legal restriction® not a technical one. As an example, MSDN

b

regularly includes the latest Windows operating systems ( such as Windows Vista and
Windows 7) , server software such as SQL Server 2008, development tools such as Visual
Studio, and applications like Microsoft Office and MapPoint. For software that requires a
product key, a Microsoft website generates® these on demand. Such a package provides a
single computer enthusiast® with access to nearly everything Microsoft offers. However, a

business caught with® an office full of PCs and servers running the software included in an

MSDN subscription without the appropriate® non-MSDN licenses for those machines would

be treated no differently in a software licensing audit than if the software were obtained

through piracy®. i

Words

annual adj. (7 777) FJF
apporpriate adj. (B 797) & L
assort vt. &vi. (Z11d) HLeenee 2B
available adj. (#247) ERAN:R:S
caricature vt. &vi. (#11d) il
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cluster
composite
conference
conform
departure
distribution
division
enroll
enthusiast
faculty
generate
identical
initially
legacy
license
noteworthy
package
pattem
perspective
piracy
platform
prohibit
pseudonym
restriction
retail
submit
subscriber
subscription
tier

via

volume

caught with

n. (47)

adj. (W 7%34)
n. (47)

vt. &vi. (Z1d)
vt. &vi. (Z17)
n. (%7d)

n. (47d)

vt. &vi. (Z1d)
n. (47d)

n. (%1d)

vt. &vi. (#17)
adj. (7 714)
adv. (E|1d)

n. (%7d)

n. (47))

adj. (7 %d)
(47)
(&)
(47)
(477)
(%)

vt. &vi. (#17)
(47)

n. (47d)

n. (%7d)

vt. &vi. (17)
n. (4%7d)

n. (47)

n. (%1d)

ve. &vi. (Zh1d)
n. (47)
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Exercises

[Ex1] Fill in the blanks according to the text:

Although in most cases the software itself functions exactly like the full product, the
MSDN end-user license agreement use of the software in a business production
environment. This is a legal , not a technical one. As an example, MSDN
regularly includes the latest Windows operating systems ( such as Windows Vista and
Windows 7))

Studio, and applications like Microsoft Office and MapPoint. For software that requires a

, server software such as SQL Server 2008, development tools such as Visual
product key, a Microsoft website these on demand. Such a package provides a
single computer with access to nearly everything Microsoft offers. However, a
business caught with an office full of PCs and servers running the software included in an
MSDN subscription without the non-MSDN licenses for those machines would be
treated no differently in a software licensing audit than if the software were obtained through

piracy.
[Ex2] Translate into Chinese:

(1) The Microsoft Developer Network (MSDN) is the portion of Microsoft responsible
for managing the firm’s relationship with developers and testers; hardware developers
interested in the operating system ( OS), developers standing on the various OS platforms,
developers leveraging the API and scripting languages of Microsoft’s many applications.

(2) When he left the MSDN team Dennis Crain took over the Dr. GUI role and added
medical humor to the column.

(3) Component is the default implementation of IComponent and serves as the base
class for all components in the common language runtime.

(4) In this case, you can derive your own class from the AsyncCompletedEventArgs
class and provide additional private instance variables and corresponding read-only public
properties.

(5) The System. ComponentModel namespace provides classes that are used to
implement the run-time and design-time behavior of components and controls.

(6) An MSDNAA account is not an MSDN account and cannot be used to access the
subscriber’s section of the MSDN website or its downloads.

(7) All-in-all, it was a good place to from which to put all MSDN tasks in perspective.

(8) If you add an instance of the system. AsyncCompletedEventHandler delegate to the

event.
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[Ex3] Choose the best answer;

(1) In this case, you can derive your own class from the AsyncCompletedEventArgs

class and provide private instance variables and corresponding read-only public
properties.
A. additional B. appropriate C. alert D. available
(2) Many resources are available for free online, while others are available by
mail a subscription.
A. over B. by C. through D. via
(3) The service started in 1992, but only the Microsoft Developer Network
CD-ROM was available.
A. interact B. initially C. identical D. inherits

(4) MSDN2 was opened in November 2004 as a source for Visual Studio 2005 API
information, with noteworthy differences being updated web site code, conforming
better web standards and thus giving a long awaited improved support for
alternative web browsers to Internet Explorer in the API browser.

A. out B. up C. on D. to

(5) This namespace includes the base classes and interfaces for attributes and

type converters, binding to data sources, and licensing components.

A. executing B. performing C. implementing D. enforcing

#it £
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Text B Getting to Know MSDN

MSDN’s primary web presence at msdn. microsoft. com is a collection of sites for the

developer community that provide information, documentation® and discussion which is

)
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authored both by Microsoft and by the community at large. Recent emphasis® on and
incorporation of® applications such as forums®, blogs, library annotations, and social
bookmarking are changing the nature of the MSDN site from a one-way information service to
an open dialog between Microsoft and the developer community. The main website and most

of its constituent® applications below are available in 56 or more languages.
1. System. ComponentModel namespace

The System. ComponentModel namespace provides classes that are used to implement

the run-time and design-time behavior of components and controls. %1 This namespace

includes the base classes and interfaces for_implementing® attributes and type converters,
binding to data sources, and licensing components.
The classes in this namespace divide into the following categories®.
e Core component classes. See the Component, IComponent, Container, and
IContainer classes®.
® Component licensing. See the License, LicenseManager, LicenseProvider, and
LicenseProviderAttribute classes.
e Attributes. See the Attribute class.
® Descriptors and persistence®. See the TypeDescriptor, EventDescriptor, and
PropertyDescriptor classes.

® Type converters. See the TypeConverter class.
2. AsyncCompletedEventArgs class

It provides data for the MethodNameCompleted event.

If you are using a class that implements the Event-based A synchronous Pattern

Overview, the class will provide a MethodNameCompleted event. 2 g you add an instance of

the System. ComponentModel. AsyncCompletedEventHandler delegate to the event, you will
receive information about the outcome of a synchronous® operations in the
AsyncCompletedEventArgs parameter of the corresponding® event-handler method.

The client application’s event-handler delegate can check the Cancelled property to
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determine if the asynchronous task was cancelled. **

The client application’s event-handler delegate can check the Error property to determine
if an exception® occurred during execution of the asynchronous task®.

If the class supports multiple asynchronous methods, or multiple calls to the same

asynchronous method, you can determine which task raised the MethodNameCompleted event

by checking the value of the UserState property. % Your code will need to track these tokens,

known as task IDs, as their corresponding asynchronous tasks start and complete.

Classes that follow the Event-based Asynchronous Pattern can raise events to alert®
clients about the status of pending® asynchronous operations. If the class provides a
MethodNameCompleted event, you can use the AsyncCompletedEventArgs to tell clients
about the outcome of asynchronous operations.

You may want to communicate to clients more information about the outcome of an

asynchronous operation than an AsyncCompletedEventArgs accommodates. > In this case,

you can derive your own class from the AsyncCompletedEventArgs class and provide
additional® private instance® variables and corresponding read-only public properties.
Call the RaiseExceptionlfNecessary method before returning the property value, in case® the

operation was canceled or an error occurred.
3. IComponent interface

Provides functionality required by all components.

Component is the default implementation of IComponent and serves as the base class for
all components in the common language runtime.

You can contain components in a container. In this context ® containment refers to

,

logical containment, not visual containment. ™ You can use components and containers in a

variety of® scenarios®, both visual® and non visual.

System. Windows. Forms. Control inherits® from Component, the default

implementation of IComponent. I
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A component interacts® with its container primarily through a container-provided
ISite, which is a repository® of container-specific per-component information.

To be a component, a class must implement the IComponent interface and provide a
basic constructor that requires no parameters® or a single parameter of type IContainer. For

more information about implementing IComponent, see Programming with Components.

Words
additional adj. (F717) Wy B Y
alert adj. (5 73]) £ 3
category n. (47) A2k A
Component, IComponent, n. (%H%%) AR AFHEUE S
Container, and IContainer classes R BEBEDE
constituent n. (4%47) HE, e, A0
corresponding adj. (F714) AE BB, A 4 Y
documentation n. (£7) XA
emphasis n. (418) B, E A
exception n. (%47) 1] 4
forums n. (&1d) =
Implement vt. &vi. (3h7) & &%, B AT,
inherit vt. &vi. (F17) A4 &
instance n. (418) SEAA] | SEAK
interact vt. &vi. (#77) MEAER A E &
parameter n. (&) FIR,eH, =%
pending prep. (4-34) BE,EEH.... i 18]
persistence n. (47) I 3%
repository n. (47) WERE , & F
scenarios n. (&) T =
synchronous adj. (% 777) BB K AN, F W
visual adj. (5 73]) L HY, F AR L
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in a variety of N
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Associated Reading

Types of Bitmaps

A bitmap is an array of bits that specifies the color of each pixel in a rectangular array of
pixels. The number of bits devoted to an individual pixel determines the number of colors
( Table 9-1) that can be assigned to that pixel shown as Figure 9-1. For example, if each
pixel is represented by 4 bits, then a given pixel can be assigned one of 16 different colors
(2* =16). The following table shows a few examples of the number of colors that can be

assigned to a pixel represented by a given number of bits.

Table 9-1 Number of color

Bits per pixel Number of colors that can be assigned to a pixel
1 2! =2
2 2% =4
4 2* =16
8 2% =256
16 2" =65 536
24 2% =16 777 216

Disk files that store bitmaps usually contain one or more information blocks that store
information such as number of bits per pixel, number of pixels in each row, and number of
rows in the array. Such a file might also contain a color table ( sometimes called a color
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palette). A color table maps numbers in the bitmap to specific colors. The following
illustration shows an enlarged image along with its bitmap and color table. Each pixel is
represented by a 4-bit number, so there are 2* =16 colors in the color table. Each color in the
table is represented by a 24-bit number; 8 bits for red, 8 bits for green, and 8 bits for blue.
The numbers are shown in hexadecimal (base 16) form: A =10, B=11, C=12, D=13, E=
14, F=15.

Look at the pixel in row 3, column 5 of the image shown as Figure 9-1. The
corresponding number in the bitmap is 1. The color table tells us that 1 represents the color
red, so the pixel is red. All the entries in the top row of the bitmap are 3. The color table
tells us that 3 represents blue, so all the pixels in the top row of the image are blue.

Note Some bitmaps are stored in bottom-up format; the numbers in the first row of the

bitmap correspond to the pixels in the bottom row of the image.

3
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FF0000
00FF00
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FFFFFF
FFFF00
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008080
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Figure 9-1 A bitmap using color talbe stored color

A bitmap that stores indexes into a color table is called a palette-indexed bitmap ( 2%
5|). Some bitmaps have no need for a color table shown as Figure 9-2. For example, if a
bitmap uses 24 bits per pixel, that bitmap can store the colors themselves rather than indexes
into a color table. The following illustration shows a bitmap that stores colors directly (24
bits per pixel) rather than using a color table. The illustration also shows an enlarged view of
the corresponding image. In the bitmap, FFFFFF represents white, FFO000 represents red,
00FF00 represents green, and O000FF represents blue.

O000FF  O0OOFF OO0OFF O0000FF O0000FF 0000FF O0O000FF O0000FF
00FF00  FF0000 FFFFFF FF0000 FFFFFF FF0000 FFFFFF O00FFO0
00FF00 FFFFFF FF0000 FFFFFF FF0000 FFFFFF FF0000 00FFO00
O0FFOO  FF0000 FFFFFF FFO000 FFFFFF FF0000 FFFFFF OO0FFOO
00FF00 FFFFFF FF0000 FFFFFF FFO000 FFFFFF FF0000 O00FF00
00FF00 FFO000 FFFFFF FF0000 FFFFFF FF0000 FFFFFF 00FFO00
00FF00 FFFFFF FF0000 FFFFFF FFO000 FFFFFF FF0000 OO0FF00
0000FF 000OFF OO00OFF O0O000FF 0000FF 0000FF OO000FF 0000FF

Figure 9-2 A bitmap’s directly stored colors
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Unit 10 Compilers Principles

Text A The Science of Code Optimization

The term “optimization®” in compiler® design refers to the attempts that a compiler

makes to produce code that is more efficient® than the obvious code. “Optimization” is

thus a misnomer®, since there is no way that the code produced by a compiler can be

guaranteed® to be as fast or faster than any other code that performs the same task. #

In modern times, the optimization of code that a compiler performs has become both

more important and more complex®. ** It is more complex because processor architectures

have become more complex, yielding® more opportunities to improve the way code
executes®. It is more important because massively parallel® computers require substantial
optimization, or their performance suffers by orders of magnitude®. With the likely
prevalence® of multi-core® machines ( computers with chips that have large numbers of
processors on them) , all compilers will have to face the problem of taking advantage of®
multiprocessor machines.

It is hard, if not impossible, to build a robust compiler out of “hacks.” Thus, an
extensive and useful theory has been built up around the problem of optimizing code. The use
of a rigorous mathematical® foundation allows us to show that an optimization is correct
and that it produces the desirable effect for all possible inputs. We shall see, starting in

Chapter 9, how models such as graphs, matrices®, and linear® programs are necessary if
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the compiler is to produce well optimized code.

On the other hand, pure theory alone is insufficient®. Like many real-world
problems, there are no perfect answers. In fact, most of the questions that we ask in compiler
optimization are un-decidable. One of the most important skills in compiler design is the
ability to formulate® the right problem to solve. We need a good understanding of the
behavior of programs to start with and thorough experimentation and evaluation to validate®
our intuitions. Compiler optimizations must meet the following design objectives:

The optimization must be correct, that is, preserve the meaning of the compiled
program;

The optimization must improve the performance of many programs;

The compilation time must be kept reasonable ;

The engineering effort required must be manageable.

It is impossible to overemphasize® the importance of correctness. It is trivial to write
a compiler that generates fast code if the generated code need not be correct! Optimizing

compilers are so difficult to get right that we dare say that no optimizing compiler is

completely error-free! Thus, the most important objective in writing a compiler is that it is

correct.

The second goal is that the compiler must be effective in improving the performance of
many input programs. Normally, performance means the speed of the program execution.
Especially in embedded applications, we may also wish to minimize® the size of the
generated code. And in the case of mobile devices, it is also desirable that the code
minimizes power consumption. Typically, the same optimizations that speed up execution
time also conserve power. Besides performance, usability aspects such as error reporting and
debugging are also important.

Third, we need to keep the compilation® time short to support a rapid development
and debugging cycle. This requirement has become easier to meet as machines get faster.
Often, a program is first developed and debugged without program optimizations. Not only is

the compilation time reduced, but more importantly, un-optimized programs are easier to

debug, because the optimizations introduced by a compiler often obscure the relationship

between the source code and the object code. i Turning on optimizations in the compiler

sometimes exposes new problems in the source program®; thus testing must again be
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performed on the optimized code. The need for additional testing sometimes deters the use of
optimizations in applications, especially if their performance is not critical.

Finally, a compiler is a complex system; we must keep the system simple to assure that
the engineering and maintenance costs of the compiler are manageable. There is an infinite®

number of program optimizations that we could implement, and it takes a nontrivial®

amount of effort to create a correct and effective optimization. ™ We must prioritize® the

optimizations, implementing only those that lead to the greatest benefits on source programs
encountered in practice.

Thus, in studying compilers, we learn not only how to build a compiler, but also the

general methodology of solving complex and open-ended problems. ¥ The approach used in

compiler development involves both theory and experimentation. We normally start by

formulating the problem based on our intuitions® on what the important issues are.

Words
compilation n. (47) %%
compiler n. (41) ERYEELE R CEE PN
complex adj. (%) R A R
efficient adj. (W 777) H
execute vt. &vi. () AT, 5 &
formulate vt. &vi. (#17) o AARK T H E
guarantee n. (41d) fRAE 3 &
infinite adj. (%)) TR, K%
insufficient adj. (% 7%517) e w, F W
linear adj. (%)) 2K Y
magnitude n. (47) KN, ER
mathematical adj. (%) BE uy mH e
matrix n. (47) A A
minimize vt. &vi. (1) 98 2] &
misnomer n. (47) R FEAL Y
multicore adj. (%) e REZ
nontrivial adj. (% %34) FEF AW
optimization n. (41) =EMA, &ML
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overemphasize vt. &vi. (Z17]) 1T 4 58

paralle adj. (W %) TFATHY
prevalence n. (41d) WAT, &
validate vt. (=) iE 52
yielding adj. (W 77) 5 %%
Phrases

in the source program TR T
on our intuitions ERAE R
taking advantage of | A

Exercises

[Ex1] Fill in the blanks according to the text:

In modern times, the optimization of code that a compiler performs has become both
more important and more . It is more complex because processor architectures have
become more complex, more opportunities to improve the way code N (i
is more important because massively computers require substantial optimization, or
their performance suffers by orders of- . With the likely prevalence of multi-core
machines ( computers with chips that have large numbers of processors on them ), all

compilers will have to face the problem of taking advantage of multiprocessor machines.
[Ex2] Translate into Chinese:

(1) The term “optimization” in compiler design refers to the attempts that a compiler
makes to produce code that is more efficient than the obvious code.

(2) In modern times, the optimization of code that a compiler performs has become
both more important and more complex.

(3) In fact, most of the questions that we ask in compiler optimization are undecidable.

(4) We need a good understanding of the behavior of programs to start with and
thorough experimentation and evaluation to validate our intuitions.

(5) The optimization must be correct, that is, preserve the meaning of the compiled
program.

(6) The optimization must improve the performance of many programs.

(7) The compilation time must be kept reasonable.

(8) It is trivial to write a compiler that generates fast code if the generated code need
not be correct!
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[Ex3] Choose the best answer;

(1) In modern times, the optimization of code a compiler performs has
become both more important and more complex.
A. that B. who C. what D. where
(2) Tt is impossible to the importance of correctness.
A. overemphasize  B. overemphasizing C. overestimation  D. overestimate
(3) The second goal is that the compiler be effective in improving the
performance of many input programs.
A. should B. must C. ought D. can
(4) We need to keep the compilation time short to support a rapid

development and cycle.
A. debug B. debugged C. debugging D. debugs
(5) In studying compilers, we learn not only how to build a compiler, but also the
general methodology of complex and problems.
A. solving,open-ended B. solved,open-ended
C. solving,open-ending D. solved,open-ending
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Text B Optimizations for Computer Architectures

The rapid evolution® of computer architectures has also led to an insatiable® demand
for new compiler technology . Almost all high-performance systems take advantage of the

0 =EE
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same two basic techniques; parallelism® and memory hierarchies®. Parallelism can be
found at several levels: at the instruction level, where multiple® operations are executed
simultaneously® and at the processor level, where different threads of the same application
are run on different processors. Memory hierarchies are a response to the basic limitation®
that we can build very fast storage or very large storage, but not storage® that is both fast
and large.

All modern microprocessors exploit® instruction-level parallelism. However, this
parallelism can be hidden from the programmer. Programs are written as if all instructions
were executed in sequence®; the hardware dynamically® checks for dependencies in the
sequential instruction stream and issues them in parallel when possible. In some cases, the
machine includes a hardware scheduler® that can change the instruction ordering to increase
the parallelism in the program. Whether the hardware reorders the instructions or not,
compilers can rearrange® the instructions to make instruction-level parallelism more
effective.

Instruction-level parallelism can also appear explicitly® in the instruction set. VLIW
( Very Long Instruction Word) machines have instructions that can issue multiple operations
in parallel. The Intel TA64 is a well-known example of such architecture. All high-
performance, general-purpose microprocessors also include instructions that can operate on a
vector of data at the same time. Compiler techniques have been developed to generate®
code automatically® for such machines from sequential programs.

Multiprocessors have also become prevalent; even personal computers often have
multiple processors. Programmers can write multithreaded® code for multiprocessors, or
parallel code can be automatically generated by a compiler from conventional sequential

programs. Such a compiler hides from the programmers the details of finding parallelism in a
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program, distributing the computation across the machine, and minimizing

synchronization® and communication among the processors. *' Many scientific-computing

and engineering applications are computation-intensive and can benefit greatly from parallel
processing. Parallelization techniques have been developed to translate automatically
sequential scientific programs into multiprocessor code.

A memory hierarchy consists of® several levels of storage with different speeds and
sizes, with the level closest to the processor being the fastest but smallest. The average
memory-access time of a program is reduced if most of its accesses are satisfied by the faster
levels of the hierarchy. Both parallelism and the existence of a memory hierarchy improve the
potential performance of a machine, but they must be harnessed® effectively by the
compiler to deliver real performance on an application.

Memory hierarchies are found in all machines. A processor usually has a small number
of registers consisting of hundreds of® bytes, several levels of caches containing
kilobytes® to megabytes, physical memory containing megabytes to gigabytes, and finally
secondary storage that contains gigabytes® and beyond. Correspondingly, the speed of
accesses between adjacent® levels of the hierarchy® can differ by two or three orders of

magnitude. The performance of a system is often limited not by the speed of the processor

but by the performance of the memory subsystem. * While compilers traditionally focus on

optimizing the processor execution, more emphasis® is now placed on making the memory
hierarchy more effective.

Using registers effectively is probably the single most important problem in optimizing a
program. Unlike registers that have to be managed explicitly in software, caches and physical
memories are hidden from the instruction set and are managed by hardware. It has been found
that cache-management policies implemented by hardware are not effective in some cases,
especially in scientific code that has large data structures (arrays, typically). It is possible to

improve the effectiveness of the memory hierarchy by changing the layout of the data, or

changing the order of instructions accessing the data. We can also change the layout of code

. . . . £3
to improve the effectiveness of instruction caches™.
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automatically adv. ( 8|13) E o
dynamically adv. (B|1d) T A ML 30 R b R B R b
emphasis vt. &vi. (Z71d) 55 I
evolution n. (47) R
explicitly adv. (&|7d) BF A
exploit vt. &vi. (#11d]) | A
generate vt. &vi. (#71d) ARk, A
gigabytes n. (41) FhFF
harnessed vt. (h1d) B
hierarchy n. (473) AR
insatiable adj. (#%77) Tk W
kilobyte n. (41) TFF
limitation n. (41) R 41
multiple adj. (7)) SN AW
multithreaded adj. (F71) % B
parallelism n. (41) F47
rearrange vt. (3177) = HHF
scheduler n. (41) BEREF
sequence n. (%1d) Wi, 2 2
simultaneously adv. (&|7d) B B & A& H
storage n. (41) &
synchronization n. (%1) A Bt
Phrases
consists of W 2 418K,
hundreds of B ULE

it iE

Words

{1 Such a compiler 4] ) £ &, finding parallelism in a program, distributing the computation
across the machine, and minimizing synchronization and communication among the processors S J-#1 45 4
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Associated Reading

Introducing “TINY”

In the last installment, I showed you the general idea for the top-down development of a
compiler. T gave you the first few steps of the process for compilers for Pascal and C, but I
stopped far short of pushing it through to completion. The reason was simple; if we’re going
to produce a real, functional compiler for any language, I'd rather do it for KISS, the
language that I've been defining in this tutorial series.

In this installment, we’re going to do just that, for a subset of KISS which I've chosen
to call TINY.

The process will be essentially that outlined in Installment [X, except for one notable
difference. In that installment, I suggested that you begin with a full BNF description of the
language. That’s fine for something like Pascal or C, for which the language definition is
firm. In the case of TINY, however, we don’t yet have a full description, we seem to be
defining the language as we go. That's OK. In fact, it’s preferable, since we can tailor the
language slightly as we go, to keep the parsing easy. So in the development that follows,
we’ll actually be doing a top-down development of BOTH the language and its compiler. The
BNF description will grow along with the compiler.

In this process, there will be a number of decisions to be made, each of which will
influence the BNF and therefore the nature of the language. At each decision point 'l try to
remember to explain the decision and the rationale behind my choice. That way, if you
happen to hold a different opinion and would prefer a different option, you can choose it
instead. You now have the background to do that. T guess the important thing to note is that
nothing we do here is cast in concrete. When YOU'RE designing YOUR language, you
should feel free to do it YOUR way.

Many of you may be asking at this point; Why bother starting over from scratch? We
had a working subset of KISS as the outcome of Installment VI (lexical scanning). Why not
just extend it as needed? The answer is threefold. First of all, T have been making a number
of changes to further simplify the program ... changes like encapsulating the code generation
procedures, so that we can convert to a different target machine more easily. Second, I want
you to see how the development can indeed be done from the top down as outlined in the last
installment. Finally, we both need the practice. Each time I go through this exercise, I get a
little better at it, and you will, also.

Many years ago there were languages called Tiny BASIC, Tiny Pascal, and Tiny C,
each of which was a subset of its parent full language. Tiny BASIC, for example, had only
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single-character variable names and global variables. It supported only a single data type.
Sound familiar? At this point we have almost all the tools we need to build a compiler like
that. Yet a language called Tiny-anything still carries some baggage inherited from its parent
language. I've often wondered if this is a good idea. Granted, a language based upon some
parent language will have the advantage of familiarity, but there may also be some peculiar
syntax carried over from the parent that may tend to add unnecessary complexity to the
compiler. ( Nowhere is this truer than in Small C. )

I've wondered just how small and simple a compiler could be made and still be useful, if
it were designed from the outset to be both easy to use and to parse. Let’s find out. This
language will just be called “TINY,” period. It’s a subset of KISS, which I also haven’t
fully defined, so that at least makes us consistent (1). I suppose you could call it TINY
KISS. But that opens up a whole can of worms involving cuter and cuter ( and perhaps more
risqué ) names, so let’s just stick with TINY. The main limitations of TINY will be because
of the things we haven’t yet covered, such as data types. Like its cousins Tiny C and Tiny
BASIC, TINY will have only one data type, the 16-bit integer. The first version we develop
will also have no procedure calls and will use single-character variable names, although as
you will see we can remove these restrictions without much effort.

The language 1T have in mind will share some of the good features of Pascal, C, and
Ada. Taking a lesson from the comparison of the Pascal and C compilers in the previous
installment, though, TINY will have a decided Pascal flavor. Wherever feasible, a language
structure will be bracketed by keywords or symbols, so that the parser will know where it’s
going without having to guess.

One other ground rule; As we go, I'd like to keep the compiler producing real,
executable code. Even though it may not DO much at the beginning, it will at least do it
correctly.

Finally, I'll use a couple of Pascal restrictions that make sense; All data and procedures
must be declared before they are used. That makes good sense, even though for now the only
data type we’ll use is a word. This rule in turn means that the only reasonable place to put the
executable code for the main program is at the end of the listing.

The top-level definition will be similar to Pascal ;
<program> ::= PROFRMM < toplevel decl > <main> '.!

Already, we’ve reached a decision point. My first thought was to make the main block
optional. It doesn’t seem to make sense to write a “program” with no main program, but it
does make sense if we're allowing for multiple modules, linked together. As a matter of fact,
I intend to allow for this in KISS. But then we begin to open up a can of worms that I'd
rather leave closed for now. For example, the term “PROGRAM™ really becomes a
misnomer.
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The MODULE of Modula-2 or the Unit of Turbo Pascal would be more appropriate.
Second, what about scope rules? We’d need a convention for dealing with name visibility
across modules. Better for now to just keep it simple and ignore the idea altogether.

There’s also a decision in choosing to require the main program to be last. I toyed with
the idea of making its position optional, as in C. The nature of SK * DOS, the OS I'm
compiling for, make this very easy to do. But this doesn’t really make much sense in view of
the Pascal-like requirement that all data and procedures be declared before they're referenced.
Since the main program can only call procedures that have already been declared, the only
position that makes sense is at the end, a Pascal.

Given the BNF above, let’s write a parser that just recognizes the brackets .

{ Parse ard Translate a Program }
procedure Progy
begin

Match ('p') ;

Header;

Prolag;

Match('.");

Epilogy

The procedures Prolog and Epilog emit the code for identifying the main program, and

for returning to the OS;

{ Write the Prolog }

procedure Prologs;
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{ Write the Hpilog }

procedure Fpi logr;

begin
EmitIn ('DC WARVST') ;
FmitTn ("END MAIN') ;

(= m o }
{ Main Program }
begin

Init;

Prog;

if Took < > CR then Hoort ("Unexpected data after ''.""");
end.
e }

At this point, TINY will accept only one input “program,” the null program:
PROGRAM . (or 'p.' in our shorthand.)

Note, though, that the compiler DOES generate correct code for this program. It will
run, and do what you’d expect the null program to do, that is, nothing but return gracefully
to the OS.

As a matter of interest, one of my favorite compiler benchmarks is to compile, link, and
execute the null program in whatever language is involved. You can learn a lot about the
implementation by measuring the overhead in time required to compile what should be a
trivial case. It’s also interesting to measure the amount of code produced. In many
compilers, the code can be fairly large, because they always include the whole run-time
library whether they need it or not. Early versions of Turbo Pascal produced a 12K object file
for this case. VAX C generates 50K

The smallest null programs I've seen are those produced by Modula-2 compilers, and
they run about 200-800 bytes.

In the case of TINY, we HAVE no run-time library as yet, so the object code is indeed
tiny: two bytes. That’s got to be a record, and it’s likely to remain one since it is the
minimum size required by the OS.

The next step is to process the code for the main program. I'll use the Pascal BEGIN-
block ;

<main> ::= BEGIN <block> END
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Here, again, we have made a decision. We could have chosen to require a
“PROCEDURE MAIN" sort of declaration, similar to C. I must admit that this is not a bad
idea at all ... I don’t particularly like the Pascal approach since I tend to have trouble locating
the main program in a Pascal listing. But the alternative is a little awkward, too, since you
have to deal with the error condition where the user omits the main program or misspells its
name. Here I'm taking the easy way out.

Another solution to the “where is the main program” problem might be to require a

name for the program, and then bracket the main by

BEGIN < name >

END < name >

Similar to the convention of Modula 2. This adds a bit of “syntactic sugar” to the
language. Things like this are easy to add or change to your liking, if the language is your
own design.

To parse this definition of a main block, change procedure Prog to read:

{ Parse ard Translate a Program }
procedure Prog;
begin

Match('p');

{ Parse and Translate a Main Program }

procedure Maing
begin
Match ('b') ;
Prolag;
Match('e);
Epilog;

Now, the only legal program is:

PROGRAM BEGIN END . (or 'goe.')
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Aren’t we making progress??? Well, as usual it gets better. You might try some

deliberate errors here, like omitting the ‘b’ or the ‘e’ , and see what happens. As always,

the compiler should flag all illegal inputs.

DECLARATIONS

The obvious next step is to decide what we mean by a declaration. My intent here is to
have two kinds of declarations; variables and procedures/functions. At the top level, only
global declarations are allowed, just as in C.

For now, there can only be variable declarations, identified by the keyword VAR

(abbreviated ‘v’ ).

< top-lewel decls > 1= ( <data declaration> ) *

< data declaration> ::= VAR < varlist>

Note that since there is only one variable type, there is no need to declare the type.
Later on, for full KISS, we can easily add a type description.

The procedure Prog becomes ;

{ Parse ard Translate a Program }

procedure Prog;
begin
Match('p');

{ Process a Data Declaration }

procedure Decl;

{ Parse and Translate Gldoal Declarations }
procedure Toplecls;
begin
while Iook < > "' do
case Look of
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'v': Decl;
else Abort ('"Unrecognized Keyword ''' + Iook + '''Y);

Note that at this point, Decl is just a stub. It generates no code, and it doesn’t process a
list ... every variable must occur in a separate VAR statement.

OK, now we can have any number of data declarations, each starting with a ‘v’ for
VAR, before the BEGIN-block. Try a few cases and see what happens.
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Unit 11 Operating System

Text A Operating System Overview

1. What is an operating system

An operating system is software, consisting of programs and data that runs on computers

and manages the computer hardware and provides common services for efficient execution of
jzal

various application software.

For hardware functions such as input and output and memory allocation, the operating

system acts as an intermediary® between application programs and the computer hardware ,

although the application code is usually executed directly by the hardware, but will frequently

call the OS or be interrupted by it. &2 Operating systems are found on almost any device that

contains a computer—from cellular® phones and video game consoles to supercomputers

and web servers.
2. History of operating system

In the early 1950s, a computer could execute only one program at a time. Each user had
sole use of the computer and would arrive at a scheduled® time with program and data on
punched paper cards and tape. The program would be loaded into the machine, and the
machine would be set to® work until the program completed or crashed. Programs could
generally be debugged® via a front panel® using toggle® switches and panel lights. It is
said that Alan Turing was a master of this on the early Manchester Mark 1 machine, and he

was already deriving® the primitive® conception of an operating system from the

principles of the Universal Turing machine. **

Later machines came with libraries of software, which would be linked to a user’s

program to assist in operations such as input and output and generating computer code from
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human-readable symbolic code. This was the genesis® of the modern-day operating system.
However, machines still ran a single job at a time. At Cambridge University in England the
job queue was at one time a washing line from which tapes were hung with different colored

clothes-pegs® to indicate job-priority®.
3. Mainframes

Through the 1950s, many major features were pioneered in the field of operating
systems, including batch processing, input/output interrupt, buffering, multitasking,
spooling, runtime libraries, link-loading, and programs for sorting records in files. These
features were included or not included in application software at the option of application
programmers, rather than in a separate operating system used by all applications. In 1959 the
operating system was released as an integrated utility for the IBM 704, 709, and 7090
mainframes®.

During the 1960s, IBM’s OS/360 introduced the concept of a single OS spanning an
entire product line was crucial® for the success of System/360. IBM’s current mainframe
operating systems are distant descendants® of this original system and applications written
for OS/360 can still be run on modern machines In the mid-"70s, MVS, a descendant of

0S/360, offered the first implementation® of using RAM as a transparent cache for data.
4. Microcomputer

The first microcomputers did not have the capacity or need for the elaborate® operating
systems that had been developed for mainframes and minis; minimalistic operating systems

were developed, often loaded from ROM and known as monitors. One notable® early disk-

based operating system was CP/M, which was supported on many early microcomputers and

was closely imitated in MS-DOS, which became wildly popular as the operating system
chosen for the IBM PC (IBM’s version of it was called IBM DOS or PC DOS), its

successors® making Microsoft. " In the 80°s Apple Computer Inc. (now Apple Inc. )

abandoned its popular Apple II series of microcomputers to introduce the Apple Macintosh
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computer with an innovative® Graphical User Interface ( GUI) to the Mac OS.
5. Examples of operating system

(1) Microsoft Windows

Microsoft Windows is a family of proprietary® operating systems most commonly used
on personal computers. It is the most common family of operating systems for the personal
computer, with about 90% of the market share currently, the most widely used version of the
Windows family is Windows XP, released on October 25, 2001. The newest version is
Windows 7 for personal computers and Windows Server 2008 R2 for servers.

(2) UNIX and UNIX-like operating system

Ken Thompson wrote B, mainly based on BCPL, which he used to write UNIX, based
on his experience in the multics project. B was replaced by C, and UNIX developed into a
large, complex family of inter-related operating systems which have been influential in every
modern operating system. The UNIX-like family is a diverse group of operating systems,
with several major sub-categories including System V, BSD, and GNU/Linux. The name

“UNIX" is a trademark® of The Open Group which licenses it for use with any operating

system that has been shown to conform to® their definitions. **“ UNIX-like” is commonly

used to refer to the large set of operating systems which resemble® the original UNIX.

(3) Mac OS X

Mac OS X is a line of partially proprietary graphical operating systems developed,
marketed, and sold by Apple Inc. , the latest of which is pre-loaded on all currently shipping
Macintosh computers. Mac OS X is the successor to the original Mac OS, which had been
Apple’s primary operating system since 1984. Unlike its predecessor, Mac OS X is a UNIX
operating system built on technology that had been developed at Next® through the second
half of the 1980s and up until Apple purchased the company in early 1997.

The operating system was first released in 1999 as Mac OS X Server 1.0, with a
desktop-oriented version (Mac OS X v10. 0) following in March 2001. ¥ Since then, six

more distinct “client” and “server” editions of Mac OS X have been released, the most
recent being Mac OS X v10. 6, which was first made available on August 28, 2009. Releases
of Mac OS X are named after big cats; the current version of Mac OS X is “ Snow

Leopard”.
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(4) Other

Older operating systems which are still used in Niche markets include OS/2 from IBM
and Microsoft;Mac OS, the non-UNIX precursor to Apple’s Mac OS X; BeOS; XTS-300.
Some, most notably Haiku, RISC OS, MorphOS and AmigaOS 4 continue to be developed
as minority® platforms for enthusiast® communities and specialist applications. Open
VMS formerly from DEC, is still under active development by Hewlett-Packard. Yet other
operating systems are used almost exclusively in academia, for operating systems education or
to do research on operating system concepts. A typical example of a system that fulfills both

roles is MINIX, while for example Singularity is used purely for research.

Words

cellular adj. (7774) o F R Y
crucial adj. (7 7277) ER R
debug vi. &vi. (B11H) R
derive vi. &vi. (F1H) BT 1%
descendant n. (4&i7) & # ;T
elaborate adj. (F717) N (DR EFAN:
enthusiast n. (41) EME O K
genesis n. (41d) R RIE
implementation ~ n. (%) S RAT
innovative adj. (7% 7277) Y, AT Y
intermediary n. (41d) EEIDN
mainframe n. (41d) A & E M
minority n. (%) D BOR R ;D BORK 5 & R F
notable adj. (7 777) HEEEN BEN; FLH
panel n. (41d) T
primitive adj. (F%777) JR 45 B ;3T B
proprietary n. (&) Bt A B B g A
resemble vt. &vi. (37) EM, B
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Phrases

clothes-pegs AR R By K K
conform to 4
job-priority 1 b 4k 5 A
set to Itk
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Exercises

[Ex1] Answer the questions according to the text:.

(1) What is an operating system? How does it work?

(2) What features are pioneered in the field of operating system through the 1950s?
(3) What's the difference between Mainframes and Microcomputers?

(4) What is the Microsoft Windows?

(5) Who wrote the UNIX?

[Ex2] Translate into Chinese;

(1) In the early 1950s, a computer could execute only one program at a time.
(2) Mac OS X is a line of partially proprietary graphical operating systems developed,
marketed, and sold by Apple Inc.
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(3) During the 1960s, IBM’s OS/360 introduced the concept of a single OS spanning
an entire product line was crucial for the success of System/360.

(4) Minimalistic operating systems were developed ,often loaded from ROM and known
as monitors.

(5) The newest version is Windows 7 for personal computers and Windows Server 2008
R2 for servers.

(6) The UNIX-like family is a diverse group of operating systems, with several major
sub-categories including System V, BSD, and GNU/Linux.

(7) “UNIX-like” is commonly used to refer to the large set of operating systems which
resemble the original UNIX.

(8) A typical example of a system that fulfills both roles is MINIX, while for example

Singularity is used purely for research.
[Ex3] Choose the best answer

(1) is a device that converts images to digital formal.
A. Copier B. Printer C. Scanner D. Display
(2) are those programs that help find the information you are trying to locate
on the WWW.
A. Windows B. Search Engines C. Web Sites D. Web Pages
(3) An statement can perform a calculation and store the result in a variable
so that it can be used later.
A. executable B. input C. output D. assignment
(4) Each program module is compiled separately and the resulting files are

linked together to make an executable application.

A. assembler B. source C. library D. object
(5) is the conscious effort to make all jobs similar, roytine, and
interchangeable.
A. WWW B. Informatization
C. Computerization D. Standardization

Text B BIOS or CMOS Setup

BIOS is the Acronym for basic input/output system, the built-in software that determines
what a computer can do without accessing programs from a disk. On PCs, the BIOS contains
all the code required to control the keyboard, display screen, disk drives, serial
communications, and a number of miscellaneous functions. All these options will be shown
as Figure 11-1 Figure 11-2 Figure 11-3 respectively.

- 141 -



The BIOS is typically placed in a ROM chip that comes with the computer (it is often
called a ROM BIOS). This ensures that the BIOS will always be available and will not be
damaged by disk failures. It also makes it possible for a computer to boot itself. Because
RAM is faster than ROM, though, many computer manufacturers design systems so that the
BIOS is copied from ROM to RAM each time the computer is booted. This is known as
shadowing.

Because of the wide variety of computer and BIOS manufacturers over the evolution of
computers, there are numerous ways to enter the BIOS or CMOS Setup. Below is a listing of
the majority of these methods as well as other recommendations for entering the BIOS setup.

Thankfully, computers that have been manufactured in the last few years will allow you
to enter the CMOS by pressing one of the below five keys during the boot. Usually it’s one
of the first three.

Fl

F2

DEL

ESC

F10

A user will know when to press this key when they see a message similar to the below
example as the computer is booting. Some older computers may also display a flashing block
to indicate when to press the F1 or F2 keys.

Press <F2 > to enter BIOS setup.

Once you’ve successfully entered the CMOS setup you should see a screen similar to the

Figure 11-1.

Phoenix - AwardBI0S CMOS Setup Utility
Standard CMOS Features

pate (r:dd tyy) sat . May 14 2885 Ttem Help
Time (hh:ma:ss) 13 ¢33 : 25

» IDE Primary Master [SAMSUNC SPBREZN]

» IDE Primary Slave L Nonel
» IDE Secondary Master [ATAPI  CD-ROM 52KMal
» IDE Secondary Slave [SONY  CD-R¥ CRX3Z1

Prive A [1.449M, 3.5 in.]
Drive B [Nonel

Video [ECA-VEA]
Halt Om [All , But Keyboardl

Thee:Move Enter:Select s/-/PU/PD:Value F18:Save ESC:Exit Fl:General felp
F5: Previous Values F6: Fail-Safe Defaults F7: Dptimized Defaults

Figure 11-1 BIOS Setup Standard CMOS Features
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#t

iE

FuardB 103

1st Boot

Zmnd Boot

drd Boot =

Boot From Other Device

1st Boot Device

7 mudio Select
IAB410 RA

Ulnk: EE

1 LAN

e

Setup Mility

Iten Help

Iten Help

Figure 11-3 BIOS Setup Integrated Peripherals

(1) IDE: #ERUIF &5

(2) Primary Master: Ffifi {3
(3) Primary Slave. MAE#L

(4) General Help: —f%1 |l
(5) Item Help.; T H

(6) Boot Sequence : f3 Bl ¥
(7) CD-ROM: HiZyHEsRa ey

(8) USB: i

s

(9) Boot Device: Jizhik#&

(10) LAN: Jals/

AGP Aperture Size
applications

boot device

boot sequence
CD-ROM

delay prior to thermal
device configuration
DRAM

(4 77)
(%)
(%)
(% 17)
(% 7)
(&%)
(4 77)
(%)

Words and Phrases

AGP FL7& K /)

I | 42 7

B ik &

B B W7

RE &R %

HE 3R AT A4

HEIEE

o) A5 WAL I 1 2%
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environment subsystems n. (4 7)) HETRE

general Help n. (4%1) . &

IDE n. (41) T RIT R I
item help n. (4 1) M H B
kernel n. (4%1) N

LAN n. (%17) 38, M
latency time n. (41) 3E SR B JH]
memory hole n. (% 1)) el
primary master n. (%) EXZE:
primary slave n. (41]) MAE #
service n. (41) R 5

shell n. (41) R

system BIOS cacheable n. (41) % 4 BIOS % 7
system processes n. (4 7)) P i
system service dispatcher n. (41d) 2R E
system thread n. (% 1)) RAEBAE
USB n. (%) A AT R %
USB controller n. (%) USB #% #l 2

Associated Reading

Benefits & Risks of Artificial Intelligence
What is AI?

From SIRI to self-driving cars, artificial intelligence'"’ ( AI) is progressing rapidly.
While science fiction often portrays‘®’ Al as robots with human-like characteristics, Al can
encompass anything from Google’s search algorithms to IBM’s Watson to autonomous
weapons.

Artificial intelligence today is properly known as narrow Al (or weak Al), in that it is
designed to perform a narrow task (e.g. only facial recognition or only internet searches or
only driving a car). However, the long-term goal of many researchers is to create general Al
( AGI or strong AI). While narrow Al may outperform humans at whatever its specific task
is, like playing chess or solving equations, AGI would outperform humans at nearly every

cognitive task.
Why research Al safety?

In the near term, the goal of keeping AI's impact on society beneficial motivates
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research in many areas, from economics and law to technical topics such as verification,
validity, security and control. Whereas it may be little more than a minor nuisance if your
laptop crashes or gets hacked, it becomes all the more important that an Al system does what
you want it to do if it controls your car, your airplane, your pacemaker, your automated
trading system or your power grid. Another short-term challenge is preventing a devastating
arms race in lethal autonomous weapons.

In the long term, an important question is what will happen if the quest for strong Al
succeeds and an Al system becomes better than humans at all cognitive tasks. As pointed out
by I. J. Good in 1965, designing smarter Al systems is itself a cognitive task. Such a system
could potentially undergo recursive self-improvement, triggering an intelligence explosion
leaving human intellect far behind. By inventing revolutionary new technologies, such a
superintelligence might help us eradicate war, disease, and poverty, and so the creation of
strong Al might be the biggest event in human history. Some experts have expressed
concern, though, that it might also be the last, unless we learn to align the goals of the Al
with ours before it becomes superintelligent.

There are some who question whether strong Al will ever be achieved, and others who
insist that the creation of superintelligent Al is guaranteed to be beneficial. At FLI we
recognize both of these possibilities, but also recognize the potential for an artificial ( the
Future of Life Institute ) intelligence system to intentionally or unintentionally cause great
harm. We believe research today will help us better prepare for and prevent such potentially

negative consequences in the future, thus enjoying the benefits of Al while avoiding pitfalls.
How can AI be dangerous?

Most researchers agree that a superintelligent® Al is unlikely to exhibit human emotions
like love or hate, and that there is no reason to expect Al to become intentionally benevolent
or malevolent. Instead, when considering how Al might become a risk, experts think two
scenarios most likely :

The Al is programmed to do something devastating: Autonomous weapons are artificial
intelligence systems that are programmed to kill. In the hands of the wrong person, these
weapons could easily cause mass casualties. Moreover, an Al arms race could inadvertently
lead to an AI war that also results in mass casualties. To avoid being thwarted by the enemy,
these weapons would be designed to be extremely difficult to simply “turn off,” so humans
could plausibly lose control of such a situation. This risk is one that’s present even with
narrow Al, but grows as levels of Al intelligence and autonomy increase.

The Al is programmed to do something beneficial, but it develops a destructive method
for achieving its goal: This can happen whenever we fail to fully align the AI's goals with

- 145 -



ours, which is strikingly difficult. If you ask an obedient intelligent car to take you to the
airport as fast as possible, it might get you there chased by helicopters and covered in vomit,
doing not what you wanted but literally what you asked for. If a superintelligent system is
tasked with a ambitious geoengineering project, it might wreak havoc with our ecosystem as a
side effect, and view human attempts to stop it as a threat to be met.

As these examples illustrate, the concern about advanced Al isn’t malevolence but
competence. A super-intelligent Al will be extremely good at accomplishing its goals, and if
those goals aren’t aligned with ours, we have a problem. You’re probably not an evil ant-
hater who steps on ants out of malice, but if you're in charge of a hydroelectric green energy
project and there’s an anthill in the region to be flooded, too bad for the ants. A key goal of

Al safety research is to never place humanity in the position of those ants.
Why the recent interest in Al safety

Stephen Hawking, Elon Musk, Steve Wozniak, Bill Gates, and many other big names
in science and technology have recently expressed concern in the media and via open letters
about the risks posed by Al, joined by many leading Al researchers. Why is the subject
suddenly in the headlines?

The idea that the quest for strong Al would ultimately succeed was long thought of as
science fiction, centuries or more away. However, thanks to recent breakthroughs, many Al
milestones, which experts viewed as decades away merely five years ago, have now been
reached, making many experts take seriously the possibility of superintelligence in our
lifetime. While some experts still guess that human-level Al is centuries away, most Al
researches at the 2015 Puerto Rico Conference guessed that it would happen before 2060.
Since it may take decades to complete the required safety research, it is prudent to start
it now.

Because Al has the potential to become more intelligent than any human, we have no
surefire way of predicting how it will behave. We can’t use past technological developments
as much of a basis because we’ve never created anything that has the ability to, wittingly or
unwittingly , outsmart us. The best example of what we could face may be our own
evolution. People now control the planet, not because we’re the strongest, fastest or biggest,
but because we’re the smartest. If we’re no longer the smartest, are we assured to remain in
control?

FLI's position is that our civilization will flourish as long as we win the race between the
growing power of technology and the wisdom with which we manage it. In the case of Al
technology, FLI's position is that the best way to win that race is not to impede the former,
but to accelerate the latter, by supporting Al safety research.
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The top myths about advanced Al

A captivating conversation is taking place about the future of artificial intelligence and

what it will/should mean for

leading experts disagree,

such as:

humanity.

Al’s future impact on the job market;

There are fascinating controversies where the world’s

if/when human-

level Al will be developed; whether this will lead to an intelligence explosion; and whether

this is something we should welcome or fear. But there are also many examples of of boring

pseudo-controversies caused by people misunderstanding and talking past each other. To help

ourselves focus on the interesting controversies and open questions—and not on the

misunderstandings —let’s clear up some of the most common myths shown in Figure 114.

Myth: |

Superintelligence
by 2100 is inevitable L1k B

Superintelligence
by 2100 is impossible =

It may happen in
decades, centuries
or never: Al experts
disagree & we
simply don’t know

Tuse |Wed| The

13

(A

Myth:
Only Luddites
worry about Al

[Fact.|

Many top Al
researchers
are concerned

2

>

I

Mythlcal worry:
Al turning evil

Mythlcal wOorry:

Al turning conscious

Actual worry:

Al turning competent,
with goals
misaligned with ours

A
Us

F{obois are the
main concern

Fact:

Misaligned intelligence
is the main concern:

it needs no body, only
an internet connection

¥
®
®

ss000
Sagaa
O
Saoao

-]

-R-F- Py _]
O saa

Sy

Myth:
Al can't control
humans

Fact.|

Intelligence
enables control:
we control tigers
by being smarter

¥

Myth
Machines can't
have goals

Fact.|

A heat-seeking
missile has
agoal

@

T

[ Mythical worry: |

Superintelligence
is just years away

Actual worry:

It’'s at least
decades away,
but it may take that

PANIC!
| W |

AHEAD!

long to make it safe ‘ ’

PLAN

Figure 114 Myths and Facts about Al
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# E
(1) artificial intelligence: A T2 fig
(2) portray: 22 ; ik R Him
(3) superintelligent : F#E5 fiE
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fix A HENELREEFERRLREMFRI

R ORI NCE S NG E MG BRI EICIRIE E ok SIS %7/ NIl o 5|
HAEEMEER ARSI shiEs, 0 s b N Z R AL WA
BLAERT

ol TEE A B 22 ) TR TR R i a4 B i 27 2T LB A5 A A T SR eIt Rk
SJ 6L, PR R s 75 i B R AN 2k, RPN B2 o) S A R AR b ORGSR 3 53
X RIHERT 53248 R FERE T AR AT 45 5 3 FH A3 500 DL b i ) TR A T
eSS

A1 HEERLA S R Y

1) A L. W W TR HE Y T E U

(1) A connected graph that contains no simple circuits is called a tree.

38 JGTRT BE 19T B 1) s 22 R PR AR

(2) Devices that provide input or output to the computer are called peripherals.

XL e A S 1 BB R A S E R

(3) I/0 is the means by which a computer exchanges information with the outside
world.

/0 JEIFEALE i w AT LA S AR Ac e fF By T H

(4) The term DSL refers to digital subscriber line service.

At DSL 24807 I L il g5

(5) The base, or radix of a number system is defined as the number of different
digits.

RO E X T RGP 83— ERARE AR %L

(6) We call the INSERT operation on a queue ENQUEUE.

FATIRRRF BRI AT W4 ABRAE R ABA

2) HTIE.: W WA By R T ie, fEAA — o] LR S kAT LR

(1) Just as the CPU controls the computer (in addition to its other functions), the
control unit controls the CPU.

[} CPU FE il 8 /MHEAL (B 1 HABTIRESN) — 8% #= i S oo CPU,

(2) Compared to CPU,the speed of the main memory is often slow.

Y5 CPU #H I, 77 0 B B 38 o LAt

(3) Buses use less space on a circuit board and require less power than a large number
of direct connections.
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5 R LA L, SR A D (Y v B il 25 ], FERE S /D

(4) Unlike an array, though, in which the linear order is determined by the array
indices, the order in a linked list is determined by a pointer in each object.

AR TR WU O AR e | BE 2R AT i B AT P8 R E

(5) Similarly, both the next field of the tail and the prev field of the head point to
nill.

Feel i, BARE Y next 3 FIBASK Y prev Jal#B45 7] nill

3) Dyhe JHIE L. BT B AR 5 R G AR AN D GE , 3038 08 vh i v 2
I

(1) A microprocessor typically performs a sequence of operations to fetch,
decode, and execute an instruction.

S BT PR AR A T AR 2 1R 2 FIIETEE 2 55— R VIR,

(2) Computers have been widely used in our daily life.

HEHLE AT ZHTIRATH H %A,

(3) Its use is restricted to applications where high speed is unnecessary.

AU T IEA S R IE

(4) ROM is typically used to store the computer’s initial start-up instructions.

ROM 9l TAFGt i SEALRYRI 4R o s 4 .

(5) Linked lists provide a simple, flexible representation for dynamic sets.

FER A SIS G R TR B RIEHRRIER,

4) FRXR

(1) Since the program counter is ( conceptually) just another set of memory cells, it
can be changed by calculations done in the ALU.

B TR A2 70— E1E a B0, T E REHE ALU Hrog LT T B L

(2) An interrupt which can cause the computer to stop executing instructions where it
was and do something else instead.

R RE AT LS L EFE AT AR 2 R AT HAB AR 7

(3) If prev[ x| =NIL, the element x has no predecessor and is therefore the first
element, or head, of the list.

prev| x | =NIL F/RITE x WA A, L x &% oo F  BIALkITE,

(4) An empty list consists of just the sentinel, since both next[ nill | and prev| nill |
can be set to nill.

— AR ETREAT, A8 FHR next[ nill | F1 prev[ nill | #545 [] nill,

5) AT H T S F sl A 7 A RN S5 1

(1) Inside each of these parts are trillions of small electrical circuits which can be
turned off or on by means of an electronic switch.

TEXSEFRR B A AR R LA JTACTH A /N B H 7 R B X S, 1 F B B A S o — AL T
FRKHA BT
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(2) Internally, The CPU has three sections, as shown in Figure 2-3.

CPU &R = R0 X, i 2-3 Fii,

6) BffajfiEik

W TRIEAFFY SO LA DCR Gl F R REFEL R, mfE AT LLU2
— B fa] e ny LA i ] A

(1) During the fetch portion of the instruction cycle, the processor first outputs the
address of the instruction onto the address bus.

TERG R B B B B, A B g i YORHE - B Hunk St 21 ik B2

(2) At the end of the instruction fetch, the CPU reads the instruction code from the
system data bus.

TEHUFE 2 25 I, CPU MR G B4k L ids 401,

(3) One such mechanism, the instruction pipeline, allows the CPU to fetch one
instruction while simultaneously executing another instruction.

EEAL ] A —F 4R 2 RUK A HOR B i CPU TEHUA T — 45452 iy [R1 st B 55—

7) HAth AR

(1) Data is transferred via the data bus.

HlE J0m 1 BE S 2t

(2) The INAC instruction of the Relatively Simple CPU can be executed without
accessing memory or IO devices,

AHXE TR CPU Y INAC 5% , AT RIAA# #2170 i fa Ml al 1A,

(3) We now look at how the computer performs these operations from a system
perspective.

AT ARG BER THELZ BRI T ISR,

(4) This is done entirely within the microprocessor.

X— 5 ETERAE PR aF N 5E R,

(5) At this point, the microprocessor has fetched the instruction.

U, A HRAR E AU T4

(6) When the READ signal is asserted, the memory subsystem places the instruction
code to be fetched onto the computer system’s data bus.

BRSO R NG A T RGP E IR 2 M B AL B B4

(7) It becomes more efficient (in terms of minimizing connections) at using buses
rather than direct connections between every pair of devices.

{7 FH 2 U AE B 150 48 0 22 [ B 4034 0 A 30 22 (O i A 35

(8) The desire for reliability led designers to use these devices so that they were
essentially in one of two states, fully conduction or non-conducting. A simple analogy
may be made between this type of circuit and an electric light.

AP EEPERY SR BT R AT S | EATHEA B TR IREZ —: B4 Tl
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E O R A AT 22 [ T LA B A

(9) At any given time the light (or transistor) is either on ( conducting) or off
( not conduction).

TEAE T4 € A ] B B ST (B0 A 4k Tl s RS 2 —

(10) Even after a bulb is old and weak, it is generally easy to tell if it is on
or off.

B FATIRAR IH , — A AR 2 X B R P B SR AR AS

(11) Because of the large number of electronic parts used in computers, it is highly
desirable to utilize them in such a manner that slight changes in their characteristics
will not affect their performance.

B T AL ] TR A L 8, PRDEAE R A BB (TR A SR AR | B M A
A AL A2 TR0 PERE

(12) Note that these 32 subsets include T itself and the empty set, which contains no
elements at all.

POZE R X 32 N FHEPRE T ARG, S EEATEMTRNES,

(13) Given a subset of T, such as S, we may define the complement of S with
respect to a universal set T to consist of precisely those elements of T which are not
included in the given subset.

ZE T P8 WS, FTLUEL P XT2ET NS iAE, K IELF a8
ATETH S HAE T HEYITE .

(14) Thus, S as above defined has its complement ( with respect to T).

T B S S A — AN ERHME (X TS T) .

(15) It can be shown that the finite Boolean algebras are precisely the finite set
algebras.

IR A FRAT R — e R A PR S UL,

(16) While it is possible to use a different symbol to denote each element of a
Boolean algebra, it is often more useful to represent the 2" elements of a finite Boolean
algebra by binary vectors having n components.

BIR AT A5 R i R RE b B9 — oo R HEH T ik 2 —AF
n 3R R )RR AT BR A AR 2" TR

(17) In the remainder of this section, we assume that the lists with which we

are working are unsorted and doubly linked.

e — LG IR AT B TR 1S O #0E T B AL 51 3
A2 VRS ERIE T IR
Lol BT S0 P A A LT S ST R S R A T B BR L AIAR L T

IR E KL E
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1. EEC R EF

(1) HEEEEERIR S,
ﬁ%ﬂlﬁf?ﬂﬁ@vﬁlbﬁ*ﬂ%%?iﬂﬁéxlﬁl,M\?ﬁ?ﬁ%%ﬁﬁﬁ’fﬁjm@ﬁﬁi-zr-c. N

F A1 #5 BERAETEN R #E

®oow O R PSR
character PEAS, T8k T
memory etz MAF
cell ZH i W R IR
access TN D e
driver A HlL Kzh ey
architecture SR H 1 R 45
instruction UL HE 5%
cache JEC S Ak ZBAF e R R
traffic o] e

TR 3K ] Y H R R AL b B B A AR — 8 1A B AR ERE ARSI

FHFERGT AR, 5 2R MIBUR 4581 50, A REIA B0 ) L L 81

(2) éFJ)I:. @HIT;J' Ag
THEALLAL 2 18 B AR, — S & & olk B3R ~ 8, 58— B8l W] — A i), WL

*A-2,
FA-2 BHERSERIBOEF

o i M B Ak 2 15 1 B
AL A peripheral external equipment
i [ visit see
compatible ez tE —FrE A
response M oz [m] 2
browser T A ] A

FEBIPET W RS T — e R I O, T L A
MmO, TEgeiEfieEh | AR TS 22— A e~ 15, X

W TeiE 2], LRI RIAERS1E 50— HAn,
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vl 25 1 B aE T TR DA I B A4 0T

FERZRES

=8 ?Hﬁ?k B AT R, bie BIEEONC HRAET ; S0, Ethernet BIF N« IR
?f

0
i © e u‘*
Hd

"’f?* cs
L‘* —TH

Bz IR FEIR B AT BIIE, 41 microcomputer H1F N fAL” ; AN, bare
computer ﬁﬂlf-ﬁ HRHL” ; F-41, open source BN« HIE”

2. EAHEERD

#ilﬁyé F I, BT R R R A B Y & S TE IR I A B SO T 4
PSS SO SO IR TR I Dy AT R, X SR AR B 1 T 15
FSGETCAIBE . S350 FE S b BRI M R 2T 1B, B R —Fh AR,
{al A% vE AR XS RETE S BRI RLREL, BR 1 AR —E A B R MBI Ah T B S Y
LRk RAR I A BRI R, TR —L8 Ll Bty

(1) WIA%XKE,T%J{ET%%O

NP JE B AE R SR T 1 FhS2 SCME, W Ul THEHL Lol &8 Himl 35
EEIRCIN R i ﬁc)—H;&XﬂfETTJ’fH{)E’T;L%&n%,A SRE T ) [ R v ELVRELRIRT
4 .

O PRIBEEA TR TR

You will need the user’s manual in order to move up from Sunday driver to UNIX
speedster.

AT M UNIX RGEH) = B — A AR S - Tk,

@ WY HE i) S B i 3

There is no if in the case ©J /1Y if FLAEIK T 17 SEPRRE X, M), X HLIRAT XY
b

Q) TP e B

His computer is passworded, I can’t use.

fb&a AR 7%, AR,

@ il 5 A

This is the Achilles’” heel which makes MS-DOS an unsuitable for integrating information
equipment.

P X BTE B T A BB, 2 fF MS-DOS ANIE S 1E AR Bk s L s 404k

SEE: X MS-DOS [ — B 55 21, B A S5 B i 8 A,

Achilles’ heel 2 i A HH B — IS i 1 5] e B 30 1) 2 I B0 A9 B 53 £ 42 25 7
K B T ARBIK A RS 5 TR BT AR A ER AL 1 H A 58 a5

(2) BB B,

O WGUFF B, YISO BEEhIHE ) B R B RDGE B Eh B, A DUE B, Al
T B

{5141, 1t can be automatically generated by a compiler.
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ATEE AT . T LA () — AN iR e A S

@ BRFMES A, HEIRRIGE I RS s ST, WL S AL X
NG I H WL — LRI 4 expect, require , supply ,need Fil cause %, 4|41, No return value
is required.

ATLABIE Y . AN B 5

(3) [T,

TER T A — e[ S50, fT LUR FHE A Y 2T 81, #1730, It has been widely

used in... ] LARHER . &) 2T+ UL Tt lays a solid foundation for... i PAFHIE R .
Heeenss TR T IRSAY LR, #40, With the development of A ABHIFE A . B A JE .

(4) BEAa)HHIPE,

TE L Feifirp ) KOS TR AR B, 5 oW 2R 3, B
F4), AR )5 A Z A7 B 2 B 0 28 i e 1 24 09 32 1)K ) 4R T 8, Bk —
AR I LA TSR], SR A — SE B 0 (Ao i) A iE e RO | R L0 T
AT A ATE ) BAPRTE A3 0 o 8, 75 TR0 BR8] 5 SCROBERN b, 7 BRI 1 ) Y 3%
BRI R FIHA UG B RIR LA R A T I B R

5] ; The World Wide Web, or Web for short, is one of the Internet’s most popular
services, providing access to over one billion Web pages, which are documents created in a
programming language called HTML and which can contain text, graphics, audio, video,
and other objects, as well as “hyperlinks” that permit a user to jump easily from one page to
another.

TR RER(E R, BRFR TR R 2 PR R b i T IR 55 2 — R kX 10 {22
DURYTTIA), 33 46 R 012 ph— Fh A AE HTML (A8 SCAEERAR AT ) 19 210 5 2 AN 3¢
F, BT DAL S A SC B R TR fl X 42, DA e e/ FH P 265 o bk R 38 R At o it
R .

AR T REARIE A T TS, MR R B AR M R AT IS 2 — ., AR
J5i /3 #HT“ providing access to over one billion Web pages” | iX f&— >z +ing” {) /7 25|
SRR E) AR T IREE T LA R . 4R EXS 10 {22 M TRy TR, FERAY
Brifi)“ which are documents created in a programming language called HTML” | 3% & —~
which 5| 589 FRAE P A2 7 AT, R LA B 4 Sy — 2 0 ) 936, (HL 20 I g 20 O G s
W

(5) BEMIEF,

DIEFELE A P SCE T 2 K —2E 1L when not---until | after % 3% i 5| 519 0], 76
VEMFES 55 B0 R T8 ) A R Uy FT 1R 9, AR DU b R ) 1 O R S T,
Without the availability of well-specified and functional user-network interface characteristics
and the assurance that the network transport function can be achieved using whatever
technique best meets the end user’s needs, but resulting in no additional interface problems,
these goals of ISDN will not be realized.

/) Al ARy TR TR RS R A 09 71 P 42 VR RS RE ORI 5 1A ] 385 J2 2 o
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P E A BOR T LS B 25 A2 S DO RE RO B0, USRS 23 5Dk ) Yy 42 11 [R) jE, ISDN
(1388 H At AN AT HESEEL,”

M. Because of the large number of electronic parts used in computers, it is highly
desirable to utilize them in such a manner that slight changes in their characteristics will not
affect their performance.

PAAT AR PSR R A T L R S EDROR e T A — ey
P, BCYRHER A R, A 2 TR rERE

A3 EHISERE T TL

1. HiF&E

XA G RN A — BT ROV AR & H AR B4R ST 15 3 ST BT
A7 AR DLk G B SCRTE, WA R B R Z B AT, Bl

(1) You will be staying in this hotel during your visit in Beijing.

PRI DT R D A 7 X RO B, (& R AR

(2) T hope you will enjoy your stay here.

i R L e, (A EEFE)

(3) The Chinese government has always attached great importance to environmental
protection.

BRI R IR TAE, (A PEA )

(4) The development of IC made it possible for electronic devices to become smaller

and smaller.

BE RN R B B FR A H R A mT AR SR N (A RIE AU i)
2. HFE%

MR IE DR RS S A RIRY DT 3 08 5 UGk Ty 20, FE BRI g s — 2 id]
Bl LA SR b s R R SR S S, il

(1) Indeed, the reverse is true.

SPRE ORI, (JE PR IA)

(2) This is yet another common point between the computers of the two generations.

PR X P ALZ 8 L — IR i, (%]

(3) Individual mathematicians often have their own way of pronouncing mathematical
expressions and in many cases there is no generally accepted “correct” pronunciation.

TABFFENECR AW WA R ANEEE, P2 B0 T IR s 2 1y i
RS TR (R NRE S AR )

(4) It is only when confusion may occur, or where he/she wishes to emphasis the
point, that the mathematician will use the longer forms.
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FURTE T RE A TR VA o L sl HOUE A5 e B A [ B K i . (3 =:i8)
3. ik

TER R O TR SCRR & AR SRR 7 =X D5 iR, o J5ta) v i 1) 25 )
AR F AT

(1) AEiaE Ty, 48 4% e 4 oA e B2 1) | 2hia) ; 48 30 1) B 5 il 4% 1) 251 | &
i) A1) AT 7 TR e A R ] R

(2) FEA)F W J5 i, 8 R OIRTE € i RE TR R U s e R
L E A MR T R A T

(3) FEAYRJ i AEFFFV ) A 5 ) JE A A ) A R 8 A, LRI D) 28 R E T
NG
(4) TeizsJ5 i, v L E il S22 it s,

A -2 B

(1) Too much exposure to TV programs will do great harm to the eyesight of children.

B TR Z S RIS, (&%)

(2) Thanks to the introduction of our reform and opening policy, our comprehensive
national strength has greatly improved.

B I E AT T BCETTRGECR , Fr ATRE R ZR G E A TR AR, (ShiFli%4)

(3) We don’t have much time left. Let’s go back.

AR T A Tm 200 (AR )
4. {AEMNEIHE

(1) Increased cooperation with China is in the interests of the United States.

[l rb EnsE S AF, A e G AR . (7 BIRIE R IR )

(2) China is a large country with four-fifths of the population engaged in agriculture,
but only one tenth of the land is farmland, the rest being mountains, forests and places for
urban and other uses.

HEE—RE |, 80% M H SR, (H B ity w1710, FLAs bk
ARAR SRECRUH M (SR

(3) Packet switching is a method of slicing digital messages into parcels called
“ packets,” sending the packets along different communication paths as they become
available, and then reassembling the packets once they arrive at their destination.

oy AR AR B B — P78 B RR BIIRAR By B S0 2RO o L B S
SVRL s AR T I, 28 A [R) 38 £ PR AR ik BIk B LS , FRRFE TGRSR, (O
K WaRsU LSR5 #9534

5. IEFEMRIFE

DX Pk ] T OO (R BT TR, Bl IERE R ) R IR 5 D0E
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AR R AT e e Zeak Jr s ity . BTl ROV, WIS 30 A 4% IR 5 DU AR I il Iy Bl R
IR EE , IE RS RO R H AT [R) SR AR B RO A A i 1 B Ay =X
R 215, b e e i i

(1) Ral LA EFER 3R — 15 B,

You can obtain this information on the Internet. ( IE1%)

This information is accessible/available on the Internet. ( SZi¥)

(2) fboEsRER] T —FEE,

Suddenly he had a new idea. ( IFi¥)

He suddenly thought out a new idea. (1F#%)

A new idea suddenly occurred to struck him. (S #7F)

6. EE*x

FEDLE R E T B VR TE S M AL AL AL T B B Wi i 2 /Y 70818 VR 2B 1 iH
WAL T HAB I 2 J5 , PR i S SO A T B o, ) E TR
BV X B i A RSB 1) >0 450 IR VA A T AR DR, 3 R (HE ) R R R A R R
IR A Y B — AR BRSO — A ) T A R A SR U ol DA 18 ) G AT
A PACDUE S TR 19— BB B . A7 Bl TO0FsE, .

(1) At this moment, through the wonder of telecommunications, more people are
seeing and hearing what we say than on any other occasions in the whole history of the world.

S 22 e B GO 5 F-Be iy arik , & BT R A A B9 LA SR S FAE
ALK AR 2, (TR EIE)

(2) BFIFFRL LR, P ERAE TE R,

Great changes have taken place in China since the introduction of the reform and opening

policy. ( & #P )
7. &%

XA EZ TSR, Frif 2 B Feitoeif KA DUa i U85 B Ay
F2 N DU A TE V8 PP T R ) Z i, BB A I A DU ) R i 2 (BB A B
ANEIEHE 523 FHE 75 25 1 DU ) BT AR Byl B, el

(1) TP multicasting is a set of technologies that enables efficient delivery of data to
many locations on a network.

1P Z2{5 18 ) 1 2 S 80d0a 1] I 28 Hh i 2 A0 B i AR 1A I — R

(2) What brings us together is that we have common interests which transcend those

differences.
RN TEFN Y, =T AT BB X 24 iy AR [F] R 25
8. AL

Tl ATESEAR TUAE DAL ER B A i A5 365 BTG 1 5 4l ARl b, X Ry
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EFEHTERD MR O T OFE B R A6 AT 20E 1 ) b L S i Bk
5% /I
If the announcement of the recovery of Hong Kong would bring about, as Madam put
it, “disastrous effects,” we will face that disaster squarely and make a new policy decision.
SR A A A [T 7 s 2 F R AU S MR B o), JI A 1K B3 5l I %o i
AIHE i R

9. EA%

HEATICREDUIE, Sy 11 SO A S AT & DUB AU IS TR Y 2 fEFHl Jii K ) Ry 25
S e I A SR DR OSGE e ) B ) T A Bl

Decision must be made very rapidly; physical endurance is tested as much as
perception, because an enormous amount of time must be spent making certain that the key
figures act on the basis of the same information and purpose.

WO AR R TR AETE A PR O BE N P B AR B [ — 195 1 A0 EH B9 47 5, Tinix — U1% B (A
i S FUBLERE I HRIE —~ KFER, L, — B iR D o3 ol R i o

10. Z&i%

CROTIR AR R B I T T R iy R =, LU AR S o S, R ]
Fe ik EVEE SRR B VR PR ZA BRI ik, Bl

Behind this formal definition are three extremely important concepts that are the basis for
understanding the Internet; packet switching, the TCP/IP communications protocol, and
client/server computing.

TERXAERME ORI R EE 3 M SRS 241588 TCP/IP (% fa #221H)
PR B B IS0 ) 3 15 DR ESURIE 7 S/ AR 55 S SRR | e AT T SR N A o g St

11. KAEEN A

LEAf 34T ) 7 A 45 46 1E B AR A Al O T Al ST I A B BRI A)
FAREEH T AT, Ll TR R S50 B A B A< ) JEA) VA 4540 B4R 4 S5,
KA ] 42 iS5 4 L S e 5 K e 4 1) K RE 5 Qi T SEA i) i 250 PR SOXUBE
VAR @ HPATEH R U @ IR )45 Hy , W A2 s

et rR A I AE B A5 A s BRIy 2R E B R TE G, (B2, KRG 7
N ARIR, 22 AR il TOf 0] 2 R U Z 454, IF92 300, BT LLBH IR 1
WRAE S DRIA T AN]SR BOA [R] 9 B i il 1) B AR DU SRk i ke i
R T A R S8R kDl MERBTERRS, TG L5 XX 8y ik
HEAT T

(1) Moving around the nuclear are extremely tiny particles, called electrons, which
revolve around the nuclear in much the same way as the nine planets do around the sun. (£
FVEC: FSE T AZIE B Y & — S BN R, RO L 7, X SE H - [l S I B E
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¥ AEBIURAT BEZEK e —FE )

A4 B “ Moving around the nuclear” 24 &1 44 in] 54 i, 76 &) 1 A F i “ Which
revolve---sun” A FRPEE 1 A 41), f1 5 & ACIA] which 515 &4 51717 electrons,, £2id
SrHr, WA ZEAR TR T, A T o A IS OC RS X HIUE R R AT B AR—E AT
DA BE 1 T S L 8 L, X3k 2 I ) B SRR R B SR T, RISt i) 19
FRCE R SRR AR | 5 SR n it e 2 B A, i 2 R A DUE R R IK AT IR,

(2) A material which has the property of elasticity will return to its original size and
shape when the force producing strain are removed. (2% 3, Q0™ 4= AR (19 F 5
o, BA AR A ADREE 2K S B IOk IR BRI AR )

A when 515 (I TRPER 1 DA /0] $i2 BT (19 33K A B AL T 3240 2 )5 19 R 36 A
) TR AR BRI R O A T, IR R AR R RO R TR SR E
2, 10 T SO AR B3, i I R R B ) B DU ) B AR

(3) The loads a structure is subjected are divided into dead loads, which include the
weights of all the parts of the structure, and live loads, which are due to the weights of
people, movable equipment, etc. (ZHVEL: — A5 32 B AT EAT LAY Ay i 21y A0
ShERATIRR AT AR IR A YA R O B A Bl AR e N T A A B S Y E R
TR, )

A P FEFI B EEIE, 70 & 1 which 515 BYARFREIPEE T A) . LB AT LA
W T A b, RN A SBT3 ) OC F TR BB DU REAT () Rk
I8 SRR A I RT A Ui 1 13 B ) O R I AT R A R

(4) More particularly, this invention relates to a method and apparatus for forming a
film of metal oxides continuously on the surface of ribbon glass by spring thereon a solution
of metal compounds at a point in the neighborhood of the inlet to a lehr or the inside thereof
when the ribbons glass is being conveyed to the lehr after it has been formed from molten
glass. ( ST RARHLUE A< S W T el B SR i b e SR mi i — J2 462 Jm S AR L 00y Dy o R
B B WS A YOS 2 n A R KR R KA A D FRRE R A L
K B AL Y 3 B 5538 )

TR A AN 2 Bl M o P — o 30 D v TR R JRAT 25 5 o 2% b 7
%, A B SC R IGE IS SE B DLE B, FEIZA], 41 i8] by BRG] RIA A2 M
R HUTEAY R ADCEARR], FT R PR 5T A U S DU 58 AR B, TR
VL R RIS ) T BB IR Y U0 BB RS A A b 2R Ak PR B i
MAPELR G IFRIL .
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iR B RN EMRIENFR
B.1  THSEHL Ll B i i

Lol ATk AR BRI R ARIR R 2, & UL — TR LT A 7
P BT 7 K 193], 41 unformat , uninstall F1 blog 45, 13 44 i) A £ 76 r) b A5 A5, (R
ok S L G] BT R A A B — S AL X R I AR T L X TR LIEH
(22T AT LA RIRE— i = LIRS sOR . W H AR IR LA & Rk e ik R im 4%
HAE.

1. &

B BT R A s A L S iRl R UOT HES A BB IRl . X Rl
T iE B RE HLgh | 547 F TR FE S, 410 network ( P45 ) | backup (£
oy, B 53 AMGAE UL A BRI & A e B (8] %) 2 3 F2 7 ol SO ) | database (08 PR, 48 1
AHRBR Y L ol B F I E TR VLERY £ %)) (dialogue box (XF1EHE, L H P 5T
= FRA A EEAE AL ) L harddisk ( i 4% )  hardware ( fif {F ) | software ( X {4 ) . download
( F#R) Japtop (i AL EHERAHL) | offline ( i #/L) . homepage ( 3 UL )  backbone
(ETM) Jogin(B 5%, b AP 2 MWD, PUE TR AL TEAR R B HLE N 25 0 & ik H
P IF AR BT IR ) BN logoff (TR , 15 1 FHH SR HL R 0 28 B i g A T i 20 3R | 8 A 2
AR )

WK A A

o based; T Lhoooo-RIEREL @100, rate-based: T HFM | credit-based; i T{F
211y file-based : T SCHFAY

® _oriented; [f[f]------ [, B4, object-oriented: T Xt 42/Y, market-oriented: 717

5[], process-oriented ; T [A] JEFERY

e info-: {58, 5EBA XM, U, info-channel; {5 B, info-tree: {75 EMf,info-
world: {FEH5,

e cvent-: {1, U, event-driven: i {F 4K 5 1Y, event-oriented . [ [7] F+ {4 i,
event-based : LT I3{4-HY.

o free: [1HIHY, LM, Bl paper-free: JEARHY, jumperfree: JCBELE Y, lead-
free; JCZEIT,

e _centric: PLeeeees Y, AN, client-centric: L P H 0 AY | user-centric; L
P R Y host-centered : LA ML AT H 0
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2. ®iLiE

AL 8 — P iR 2R 0 o) — P im) e T i in) SCAETE 5 ROk im) SCH UK & |
B, reject (n. JE &) 554 to reject(v. FEAIESZ) ,Format(n. #%:0) #4L A to format
(v. #&1k)

TETFALTETE AR L B2 A SRR TR AT 2 ill 31— 2L 7 F — 9 18 HE O 28D i
SEBR R AN EHITE SORARARPE B K T8, e RSN B R SR A LS YRR B BET,
M EZ = KT B AR,

i 4n: character (45¢1F  PEFE M 0) —F4F , menu (ZEi) SREL YEHL program
(7 H)—FF gafe, operation ( FAR ) —54F, display ( f7~) lk 7R %Y, storage (I
1F) — Mt , track (J18 ) —REIE | save (%, 14 ) —FF 4%, mouse (Z i) iR
B ,memory (1C42 ) —— W 17, bus (A H9T 4 ) — B &, driver (5538 ) —IKZh F 7,
monitor ( FEK) BReE enter( HEA) ——[1 %4 key (FHRL) — 3RS,

FEHRALIEE SRR AR 22 AR R TR ATTAGR W)  th 2l Al & L&A BT
AN], LA, AR BRSO L A 2T FELIE I T N AN JE 1042 i [a) 8, T e 7
R, KR B2 R, HTE ) i B g e X R BB AL L L R th 2 22
() L AT iR SR AT DA T,

3. W&IE

TR RS TE — 1> SR 4 R TR B0 TN b — o R S B — A iRl A i, 4R BRG]
ARV RO E AT AR RS Sk TR RNLICE T A TR BE 1 5 AU RS

® re: reboot—HUHTEH]  retry— "R, Recycle bin—[a i %, refresh—Fil F7 , rename—
H A4 , replay— I,

® pre. preview—7H % , preset—7i ¥ , preprocessor— T ZbF

® cyber: cyberspace—it & ML W 4% & 4t cybershop—M 2% F )i , cyberchat—[® %
NS

e inter: Internet—[X4F R | interactive—=¢ .31V, interface—3% 1, L1,

® micro: Microsoft—{i4k 22 H] , microcomputer—#{ /L , microprocessor—R AL T 45

* multi: multimedia—Z {4, multitasking—Z 1T 5 .

AT KI5 28 0m] -

® able: erasable— N[ %[}, programmable— 1] Z 2

* or; accelerator—PRAEFE , calculator—it 574k .

® ise /ize: digitize—#F 1k , maximize— KAk , normalize—FR 1AL

o er: driver—4K 5 2 T, browser—HJ 41 #, server—flt % #, scanner—F1 f X,
hacker— 2%

4. G517

55 LA A th A TR — 7 R4 A R (T B R ©) ol
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ALU( Arithmetic Logic Unit, & A #1258 370) LAN( Local Area Network , Jayi ¥ ) %5
5. fEHE

(E RS 185 T 2 3eils B Hw AR 16 A O IRERas ol & S BT — ek A
JTRIA R A RS A R A AR R A TR 2 e R A B Il 0]
SCEEEN A X Do Tl T T3 B T S

B, cache—— =7 i ZE A7 | Bl b BT | BRUE A9 AR 2 sl 0 9% 7384 , Firewall Bj 2k
w Bk 5% | Flag b CIRZS L #71C , mail-bomb/junk-mail HIE ;- KE 7%, bomb——
JEGH

B.2 S SRR

Ll nyiEER s WA TR RIE R AR e B S RS, &
FKNZ HANZ BT FEERK, BN TERE L BGRELZ HBTERT,

(1) AREAd HFRR ], WS Z HIAERT, BTl deif 2k LU= 32, it
HFRiAR ) IR T AR . 41 The text you enter into your document is usually just the raw
material for your finished product.

(2) ZHRshifs, BTl RISA G2, R R &S v #shifi s, W The
main memory of most computer is composed of RAM.

(3) (R, &M Fard 3 EUCEN S U] AR )5S K Riaea
fi ., 1 Drag the text to the space in front of the roof.

(4) FiE)GENM AL, 40 Java is a language very difficult to learn.

(5) zhial FhiaHEEE R IR S IR B G A I R e
A B A RN TR shiE S WA RE A B IR, .

MENU—has not been defined( MENU—if A € ) ; Record appears to be out of place
(L E AT ) ; Memory length is not supported and was ignored ( AS S FFAEGi# o 1< JE 51 2
M%) ; The network is inactive or you are not connected properly ( It /4% 248 F By ol A 1 F %
i#4%) ; The new password has been used previously, please try again(Hr M4 JChi 2 Hid , 18
#i) ; The partition was cleared and the initialization procedure shold be restarted ( 15 ¥11% &%
OrIX BECH A Sl i ki #2) o shinl AR B2 . Extended Dos partition created ( §
DoS 43X e 22 @57 ) , Expected network number missing ( %2R 1Y) /X445 1%l ) ; Error loading
operatiin system( %% A $:4E Z 4 i 1 45 ) ; No partition to delete ( 1% A AJ i B 4 73 [X) 5
Insufficient memory to complete fill( NAFANTE  AFESEMIETE TAE) .

B.3 WML S E R A
RN SR TRHOE, AR R, SO — R —F & LAY

AR, Tt S 52 G0 | AL SRS . AS SRR e S RIS I, i 2
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FAR A AR T BAOR A PRI A8, B A AR T TS DI R AR
SERbE SR A A, AT SR o M BT LU, PR IR A AR B
Fvl 5 N R T AR | e R AT A A AR B, DA e e A AT
SCERAE NS R HZIR, fﬂflﬁﬁri‘%ﬂt%ﬂ'&ﬁﬂﬁlnF.P’ﬂ%‘-lil"l”@ufft AR, 15 24 1B B EAE
RERENEIEFIAER i v, (5 SR A oh B4 5 i B A 2K, IER ik, 7E R
ﬁi#ﬂi*ﬂtmﬁéﬂ{ﬂ*ﬁﬁ(ﬁﬂﬁﬂﬁ ey B2 NG, l LR TR X SCRE N A
PRI FETT AN BB R AR, Z IR R 25X — i

1. AIBEE

WA B R O AY BL R & & 4% A B30 ( metaphor ) | 8L A ( personification ) | % 5k
( hyperbole) {ifl( parody) .7 J& (oxymoron) % 5I ( transferred epithet) X} #8 ( contrast ) |
{54 ( metonymy ) Kz $2£0 ( synecdoche ) %5, Lﬁbiﬁﬁfﬁﬁﬂﬁ%lﬁﬂﬂﬂw R R 7E
HEIL LT E AP I, TP R A i B 5

NI T 25 Fh ) LA RAIE U0 20, 301 B CRB IR B SRR iR, 1
PR HE 5 A Al BB A AR SO FARR 3, , B 12, iz H T R bl = A S i
] L2 0b 3 SRR 0y, fian.

(1) While many Californians dream of leaving their home state of California, clams
from Asia, a slug from New Zealand and a jellyfish from the Black Sea have decided to buck
the trend and take up residence in San Francisco Bay.

P IE 12 AR JE I AR R 2 DT Al TR 2 Bel I, PPN Y —SE 5 26 ST ve 2 1
— S LA B A AR R 1) — Bl oK BRI B0 T SCROMIAL, ok 2 1H 43 1L5E T (15 28 55
AP NAL < S T SCGHAT X LA AR E TR AT vk 15 i AL 1L, At 4k
SRR AT A TR EE ) o

(2) In the chilly month of November, most U. S. production areas don’t have harvest
fruit. But a team of University of Florida scientists is trying to help growers in Northern
Florida produce a crop—by tricking strawberry plants into thinking it’s spring time.

BRI, FEIRELEN Y+ — H 0k 32 [ Ak 280K B i i, AS Rk 27y, b 5 LIk K
FR AN HNIETE 2R R 2 A AU AR AR AR A X i it A O —— R X R
HEATIS , LR BT T KT Ak T (T R8s LU A, < MR AR T  LE AT s
HFREZRIG 173X JUA T 1118 SCEE# 5T RE 0 115 48 b W 113X Ak 5 /) AL 52 139 2 B
e

(3) The technology of millimeter wave guidance is still in its infancy now.

B KU S BOR B AR KR A

(4) Since the early 50s, when naval missiles came of age, the way in which the
different navies evaluated the level of importance to be attributed to naval gun has been
marked by ups and downs.

B A M 20 22 50 AEACHT AR 48 T30 T 4R R4 LA | 4% 1 i ZE %) FR AR o 2 Ay F
Hrates A AL,
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51 (3) Ay %E in its infancy I (4) HHY came of age — M HIZRIH S A, 43 0l R
“HLLIT AN A Bk AR R (E X B SR U B S BRI B B
TR

(5) “Because this protein comes from a related fungus, the tree thinks it's under
attack,” says Hubbes; “It therefore triggers a cascade of defense reactions. ”

PESC: PR AR TR A — R DC LR, BT LA BAHA R A O 2 210ty i A
Y, BRI B R B PEA TS (MEE A UL R T B8, XA LA
S 8] ) L AEL )

(6) NEC says it has designed the robot to be “cute”, It can doze off and talks in its
sleep, and will start dancing and playing music if it is petted.

B HARSAARRE R —F R RIS, B2 T MR RS, SRR
HE—T, EETTHEBREE 5 &R (R E i ALL) .

2. FPMEEE

E R BT R HAAME RS AT #5 FUA (onomatopoeia) , AT & HiLiz H RELE B4
BRI PRmAESh, EOA Y R, S AR B S N TR R ARG T T AR S 103 BT
EEE,

HITEDE AR P SRR S T R B 2 . K R w40 o o A2 A ) 38 35
LS PR TR EE5E T PR AR BEAT 77 3 A S SRR, X BT T B AN LI g
ol RO SR ST AR AL B9 A DR B0 AR ME IR Y, 128 SRR S RE 1 B SC
WA B EERR AL RAE RS P 3,

(1) The electronic devices are used in computers as switches that simple turn on
and off.

B R TR BRI SR, HEATIF RIS .

P oSt B TR TR LR T AR T, RISk

(2) And soon over the whole surface of the marsh, a great cloud of birds hung
screaming and circling in the air.

B MR — RS B — KB EF SRR Ll | e .

PESCT s ARPROSA JR R i — KRBT S 7E i b 2 i BiE .

Jeift 1 alliteration ( Ski8)) ATl BYHFH, 2T B IRAG T I R G AL, MTD0HE 1) & 17
D2 55— T S ANA A Y K RSSO B, A A I S R T L
PN B TR I b, M S SO TR ) 7 I B B I T S — IR AR IE (L
b, BEVRHEDGEBIPN, FEE  IZE A BR 00 R A AR S F SR, 1R A
A L,

(3) MAEBDRNLUEIE , #2& i B I LA 56: , 285 I 90 88 BRATT 50 R —— 0 S22
TARRETNE

PE X : Gathering facts, conforming them, suggesting theories, testing them, and
organizing findings — this is all the work of science. ( {4]JE-s,-em ZZFHHH#])
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(4) WEATTREH 259 B B Y5 IR,
7F X ; Hair loss can be triggered by drug, disease and diet. (im)s d-J h A0 5 F 35 4%
B EERM M L)

3. GiafedE

2 A A8 W B9 EL R B BE RS A repetition (/XK ) | catchword  repetition (2K ) |
chiasmus ( [7] ) parallelism (HEt ) .antithesis( JZ X]) rhetoric question( 1% [71] ) 1 anticlimax
(ZEF%) 5, N LAHE L R B S A5 FIE &

FF LG P BR A LA 2540 4R [) SO A Y 4] 50 0) 5 023 48 s AR SO S A
7, ORI WLR A FIRZIENE,, AR SR ke, B, B i
X, FESCE SN I RBEEMER , TE IR A 30, 17 0™ s, 0.

(1) The Internet is also fun. You can write to old friends. Or check out their web
pages. Enjoy web based soap operas. Laugh at online parodies and jokes. Join in a live Net
Event. Chat with other Internet surfers. Pick a fake stock portfolio---

FESC: RFRFRBARGF B, IRAT LA A S, sl A AT A 1 05 IR 8 1L 9 ol A
SEZEIR D) A AR 8 1 R R AN ARG L AR T 5 R 0T LA 2 5 52 M 25 3 45759 B 5 511

PR 00 i 9 MO R 5 AU R B RS A - CJSC A HE e — 3% #p A AT L, 7 SC 2R B T
P IE AR ) .

(2) Tt is the same old story of not being grateful for what we have until we lose it, of
not being conscious of health until we are ill.

PESC: SRR A] B, K 25 0 FIMERS, 9 5 A8 R B (D SCHE LE AL 5 A4S of not
being... 254, I SCHEIREUK R 2400t |

(3) Manufacturing processes may be classified as unit production with small quantities
being made and mass production with large numbers of identical parts being produced.

PESC: 58 73k Al o A B A Rt A B R AR B A, iR AR
P A R AR R AR (i TOOE RS, DUE ) A SC R £ 2 b B R A B i 4,
AR By A R B 8] W93 B A5, ) 7~ 2Z 8] A 45 1 L 5™ %%, A 18] i 1) (Rl 2 1
i) AR Z ) i 2 A LR o AR - S R Z A S R A, EIRTEAE . Itk I
FEANRE 2 2 IR I SC I /) 1454 g ARG 22 T /) 19 ) 8%, RTS8 B 5 43, UFE
KRR HEFC A RO SRR FE ST R ATROCR)

(4) Associated with limit loads is the proof factor, which is selected to ensure that if a
limit load is applied to a structure the result will not be detrimental to the functioning of the
aircraft, and the ultimate factor, which is intended to provide for the possibility of variations
in structural strength.

P, SR BR A 2 S AR PR B R BN R R, G IS A PR S F BCORAE BB FR
T ENTE CHLE, CATWASZ B 2 R BOUR IR T 25 ka5 BE ol BE & £ 721k
(VESCR MR S5 F, F T Ay AR BRI 2 38 AT 51 B9 P AH R 454, 045 X AR 57 A
WL, B N— 2 )
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B.4 EHL AR R

1. MEIETHEHN

— i o0 B HL Y 1Y SE R SC A5 # AL 4 Title | Abstract |, Introduction , Method |, Result
Discussion ,Conclusion Fl Reference /\J0 PN 2%, iX S22 A~ AJ 2D ) At Ay 75 DU AR 4l EL AR R 2
Mi%E, W Keywords ( € & if] ) . Table of contents ( H 5% ) . Nomenclature ( A 18 %) |
Acknowledgement ( Z(i4f) , Appendix ( fff5%) Notes( {F ) ,

2. BT L

SR SRR T B =R g . A A (RS sh & dE)) A ielie) Al | 4 Rl 4 R
W + A iAiEH 7B ASCRE SRl A Bt — A BE ) A EAR L, {H— A H ik )
s Bl ir] iR AR AR AT,

1) ZiAEiEA

Zin) e im) 2 i 44 ) S HAB M E R 1, A il A o] LU IR 25 0] A ie)ad i, A il
W PUER—208, 2 iaE i A et v AAa bR A RE . LAR & A5 853 1] i
Al A AR, 1N .

latent demand and the browsing shopper ( 4% 1aliA#H + £ iAliAlZH )

cost and productivity (4% id] + 4417])

2) friAiE4e

A1 1) 112 p A 1) 1 23 1) B4 T TR A RA AR, A R B PR AR 2 — A e T — X
AT IRE on, B EUR X BURIFSET 64N .

from knowledge engineering to knowledge management ( 471)ia]2H + 471l in) 4 )

on the correlation between working memory capacity and performance on
intelligence tests

3) &/ ZIREA + iFiAA

XJEpnal R B 2 4k, filhn .

simulation of controlled financial statements ( 24 17] + 7 1A] iR 4 )

the impact of internal marketing activities on external marketing outcomes ( 27 + 41-1#]
4 + 4 inliE] 4 )

diversity in the future work force (4% 18] + 41-iA)iAI4H )

models of sustaining human and natural development ( 4% i) + 4)-1A]iA] 41 )

e v 4 A 1) 1) 2H — i e A8 1 44 1) 580 4% TR) iRl 20, DA T BR G S i 5 BRI e [, 3
PRt 5 v SCRY“ 197 F AR AR, D& T SChRiit o B TE 7E i, oo iRl e . JE 3
IESFAHI , 24 R, AE B TE Ay R e E e . Bilan .

progress on fuel cell and its materials ( ZRAHHE il S HALRLE )
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4) HtfK

X T (B S T (R, A1 20 AT LSS ) ) 1 A0 SCHO ARl , LA s I RE N8 SO e Y £
Ko Bl

Is B2B e-commerce ready for prime time?

Can ERP Meet Your eBusiness Needs?

A BB R MR AL, B 5 () Bt — Ok, 'H 5 i — o0 2 A 58 B9 Xt

S ONFHORE, LS, B S )5 R WU R S G s S ik . XA A T O
=R

Bl BRI BRI ZE, Bl

Microelectronic Assembly and Packaging Technology : Barriers and Needs
The Computer Dictionary Project: an update

w2 WS TREL. kPR, filtn.

B2B E-Commerce: A Quick Introduction

The Use of Technology in Higher Education Programs; a National Survey
el 3 WFFSUREL . R A, filan .

Caring about connections; gender and computing

3. RMRBEMNBIERI

e SCHR 2 (Abstract) BY55 AERLHIAR S, 18 SCIR 2% 4 SCRYHE 1R 20— IR A 5
TARRRES, EXTIESE B Y Jris Mt s a5 R eSS

1) AEMNMESHR

WEEZA LU YR,

PR RS SRR T LA R AR AR R T R A, H Y
SEIREE B T — TR SN A, MEE R4 30, — Ok, XA 24 23

ERZIES . TR 100 ~150 7, ARSI H A W50k B AT R A
45k,

FFREAZVOE SN, 2V R EEEE S WA ITTZ AL RS, B
SR VOB SCPFH 2 BRI, AT R R AR RERE S M . BT LA X PR 22 L2 — R
TR, THCR 200 ~300 T, TESXB0OE SCIR B A I KA 40 2 H 41— M OFST iR AY
SCHM SRR BURAES T O TAR MR SER, SRS Rk A 2 BURLAE Ty
tENELV RSN 2 S E 21 o

RO E AL SR, b AL A i SR AR ER A SE SRR
G PSSR E B 400 T4 A R BT LU o LA Bok . WA — IR
Wi B ES WA AR YE FEAR S O i Dreaiat 2N AT
g, ARG A A0 SR, B9 IR [ R BE (9 15 2 4k , 48 H A el Y 0L L A
YA LR ) BB O i

A DUl P 8 D ST 7 e R K b B N B s A S R
P, R AR 324 SC, A AT LT g4 SO T EH N
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2) REMATSEN

MENE A

H i) (objectives, purposes ) : flff A 58 50 JU [ N ZE B i ) 2 R fige R 3X — [7]
R AR

J71% (methods and materials) : f3fiF#A8L  FE 72

75 R 5 A1 %5 118 (results and discussions) ; B 5%4iE 5 301

4518 (conclusions) : FEE518 , HFFT AU M (EL RIS 55,

PR b, 43 22 AT I 25 W SE A A7 (B A “ 15 38 1 A A8 R a5 R T AT
27 FAEE, MR O SR R SO KU AR AR ) e AT S s A 1R
FALR A ERR AR TR SRR U0 A a0y iy HERE SR AR T RS daes i A
i), 7o HERER RN, A 5 I S5,

3) MEMRIBGIERE

PG R L (B NG BTk SR IN TRR B NS N ) b i3/ R I I G S R ]
KEERA)F R, Tk i SRR VR 00 AR, R RS2l L B, (B2 I AE i 254
$u Y G 7ol

L kg i shisl 4 R an.

IF. : “Thickness of plastic sheet was measured”

1% ; “measurement of thickness of plastic sheet was made”

(E A (7 et i) , BRI 388 B 22 I el i), U 07 S W A s 2 W el i),

IF.: “Pressure is a function of the temperature”

% “The pressure is a function of the temperature” ;

Y 3 B B 28R 24 M EOB 25 R N 24 w16 44 08 A TR R mT s T
SRV | B A 4 e A TP 1 4 3R] I U BT

135 “A“ The chlorine-containing propylene-based polymer of high melt index” ,

1A~ 47 The chlorine containing high melt index-propylene based polymer”

Ry TRy B AERYTR, A RIAE I AR EE . (] R ahif s A H]
WaAEE . “A exceeds B" £ RRE A T“B is exceeded by A", ] EshiE &L A B+
G i 22 Mo (2T is was are F were 3XFERY 55 3R

L) R e ) N LV 1S L SN T 1 55 A3 (11 N UG

“The decolorization in solutions of the pigment in dioxane, which were exposed to 10 hr
of UV irradiation, was no longer irreversible. ”

@i (1 = PR

“When the pigment was dissolved in dioxane, decolorization was irreversible, after 10
hr of UV irradiation. ”

A A E AN 15 BT TR] A, OB AR A & A A, 0. specially designed or
formulated” “ The author discusses” “The author studied” R ]2
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4. IEXX

AR SO IE SC— A4 Method | Result Discussion —#f43, iX < #F7 F E 4 iR 0
FUURE Y EARNZE i BT A b B T A 8 A AR, O S A A A DKk s A
A5 5. Conclusion J& X4 SN H A PR IRE T 0 SRS . B EA ™%
AR E R AR | B ile— i S DR AR, (W] 3 i DU B9 5 07 1)

T EEBh IR FE S ESCh R A A EI R w2 B R (Figure ) &
(Table) , A1t P61 % 5 17 P ( Diagram ) | 2% P S0 72 ] ( Graph ) R P ( View ) 1 i
] (Profile) |, [¥1 % (Pattern) %, 7ESCHERFINT 8 KR IE N

nE 4 Fr7ss As (is) shown in Fig. 4,

e 1 fr7n As (is) shown in Tab. 1,

5. &it

1F SR WA 4518 ( Conclusions ) 5% 2218 ( Suggestions ) ,

(1) XFghie, nfHan FRE TR

(D The following conclusions can be drawn from -+ ( -+« A g58)

(2 It can be concluded that ---( 7] LI#3 2518+ )

(3 We may conclude that--- 5 We come to the conclusion that--- ( & {i175 i 40 F 4%

(@ Tt is generally accepted ( believed, held, acknowledged) that---( —fEiAfg------ Y(H
TFRRHENLEIL)

(5) We think ( consider, believe, feel) that---( FKfTTIA N ------ YH TR NEBARES
LAY Z5E)

(2) KT, THITFRETTR,

(D It is advantageous to (do)

(2 It should be realized (emphasized, stressed, noted, pointed out ) that -

(3 It is suggested (proposed, recommended, desirable) that ---

(@ It would be better (helpful, advisable) that-:--

6. HE&AS

1) i

TR 45 T SR SR BRSO I ORI, TR A AR R R A N R
AT e i ae] , T FHAn R 5 3K,

I am thankful to sb. for sth.

I am grateful to sb. for sth.

I am deeply indebted to sb. for sth.

I would like to thank sb. for sth.

Thanks are due to sb. for sth.
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The author wishes to express his sincere appreciation to sb. for sth.

The author wishes to acknowledge sb.

The author wishes to express his gratitude for sth.

2) i

ERAPIFIr —FONITE , BICR R LAY 25 DU ; 73 —Fh s 4 S0 B
FhTESS Ry . MR TR E AR, D — R, TERRN AR,

@ FI3Cist, EBEITAS IS5 .

@ XFg | SCAUE A, G il DA R

@ SCHR BRI N B3, MU PR S5 B,

Professor, Dean of Dept:--. University ( #(4%, -+ .= -SIRE ERRE)
Chairman, --- Company, USA( JE[FH------ EFEHR)

@ R ER T kFid,

3) &K

TR SCHY B S , RSN e SO 228 1k 1Y 2803, H R 2om Xl SR i) 3 sl 3%
AAE SR RS, RO TR AR, % CRTIENT .

MR BEE, NAARRE HAEE B4  BaEAFR AR oo, .

Dailey, C. L. and Wood, F. C. , Computation curves for compressible Fluid Problems,
John Wiley & Sons, Inc. New York, 1949, pp.37-39

T AR SO, RIS AR RSO B BB TR B W RRARE Oy 8,

Marrish Joseph G. , Turbulence Modeling for Computational Aerodynamics, AIAA J.
Vol-21 ,No. 7, 1983, PP.941-955

WA R = A RIEGE SCRE, W35 2 I T AN a] i, 40,

Proceedings of the Sixth International Conference on Fracture Dec. 4-10, 1984, New
Delhi, India

MEEAEAIE— AN, A —EF 5N et al, U1; Wagner, R.S. etal, ---.
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A

3G,4G,5G 3" .,4™ 5" Generation, & =& , ENK, F R X B AL V5

A/D
AB
AC
AC-3

ACPI
ACS

ADCCP
ADO
ADP

ADPCM
ADSL

ADTS

AGP
Al
ALI

ALT

ALU
AMD
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Analog/Digital , # #1/ %t ¥

Address Bus, #4F % 4

Alternating Current , 58 7 H,

Audio Coding-3 (Dolby Digital AC-3), & Dolby £ % % #| & th — 4~ &
AT

Advanced Configuration and Power Interface, & 2% fit. & fr &1 JE 2 3 @
Accounting Control System, 2 ik 4 ¥ % 4t (Univac 2> 7] )

Adaptive Computer System, § & i i+ H 4L £ 4%

Advanced Connectivity System , 7 # #1 4% 7 4t

Alternating Current Synchronous , 58 i, [F] %

Automatic Coding System, & 7 45 & # %

Advanced Data Communication Control Procedure, & %% %% % 1 5 £ #
A2

ActiveX Data Objects, Microsoft /> 7] #y — Ff 7 #9 #0387 [7] # &
Automatic Data Processing , £ i 21 4 4t 72

Adaptive Differential Pulse Code Modulation, ¥ & Jif 2 7 Jik o+ %5 A5 1 %
Asymmetrical Digital Subscriber Loop, 3 #f #1% & H F 71 %4

Analog to Digital Simulation Language , 1% -2 # #l 153 &

Asymmetric Digital Subscriber Line, 5+ # # 7 fl F %

Audio Data Transport Stream , & 51 ¢ 4 1% #1 70

Automated Data and Telecommunications Service, 7 % 32 #0 in 2 18 13
B %-

Accelerated Graphics Port, fin i & 4% 0

Artificial Intelligence, A T % 4

Asynchronous Line Interface , 7 %7 % # 3% 0

Automatic Location Identification, 8 # i & iR 7

Alternate Key , & Jf| #

Automatic Line Test, % #% & 3 Il i,

Arithmetic and Logic Unit, # K 5 # E (= H 8, E AR B EH 8 1)
Advanced Micro Device, ( £ [H )AMD A8 ( EE A =L 2 EEKE )
Air Movement Data, & 5,3z 7 # 3E



AMI

AMR

AN
ANSI
AOL

APC

API
APM

APPC

ARP
ARPA
ARX
ASCII

ASP
ATL

Analog Memory Device , 1 # 7 % 2 1+
Associative Memory Data , 18 5k 77 i 2148
Associative Memory Device , 78 5 77 iF 45 14
Access Method Interface , 7 B 7 % 5 O
Alternate Mark Inversion, % 5 28 % T 4
American Micro system, % [E 4 it # L 2 4
Audio/Modem Riser, = & i #| £ ] &4 F
Arithmetic Mask Register , & & 5 it % %7 2
Automatic Message Recording, & z 5 510 5
Automatic Message Registering, H 3 {5 B4 5 ( i)
Access Network , # N\ ¥
American National Standards Institute , % [& [F F Ar o 2>
American On-Line, % E 7 % it % /A 7]
All On-Line, 4 & Bl
Adaptive Predictive Coding, & & 5 0 47 75 ( %, & AK)
Angular Position Counter , ff £ & it 47 2%
Associative Processor Controller, #8 Fx 4L 2 #1.3% 4| £
Automatic Peripheral Control, § #7 4~ ( Bl ) % ( &) #= %] ( £)
Automatic Program Control , § # 12 /7 45 %
Application Program Interface , i Jf % [+ 3 &
Advanced Power Management , & % &, J§ & 52
Automatic Predictive Maintenance , & zf Tl |4 4 47
Automatic Programming Machine , B 3 #2 /7 % 14
Advanced Program to Program Communications , 4 37 87 42 7 5] i {5 # &
(F&E,(F)RE, BV ,ERF)
Automatic Power Plant Checker, /8 1% & & a7 4 10 2
Address Resolution Protocol , 1 bt f## 47 t3
Advanced Research Project Agency , & o % 1t % F
Automatic Retransmission eXchange, 8 3/ # & 5 # 1)L
American Standard Code for Information Interchange, 3 [ {5 E. 20 #& fr0E
KA
Active Server Pages, I /R4 £ T @
Active Task List, A 2 £ % %
Active Time List, A 2 # 8] &
Analog Transmission Line , 1 #{1£ #r % #%
ActiveX Template Library , ActiveX # # &
Application Terminal Language, i ] %X 3% 5
Artificial Transmission Line, {7 2 % 1 %
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Automatic TeLling, & 37 i 44

ATM Asynchronous Transfer Mode , 5+ % 5 41 1 =,
Automatic Teller Machine , & # Bz [ 44 ] #L
Auxiliary Tape Memory , i 8 # 4 77 it 2

ATX Advanced Technology eXtended , — # #7 #y PC 3 4 22 44 #1312

AVGA Accelerated Video Graphics Array , A3 B 47 [ 7 [ %) ¥ 7=

AVI Audio Video Interlaced , Video for Windows £y % i & S0 4 44
B

BASIC Beginner’s All-purpose Symbolic Instruction Code, #] % # i J #F 5 45

Al

BBL Be Back Later, % {& £ [l

BBS Bulletin Board System, # F /% 1 Z 4

BCD Binary-Coded Decimal , — - # |

BDE Borland Database Engine ,Borland # 47 3% & 5] #

BGA Ball Grid Array , SR Al 21 ( 411F)

BGP Border Gateway Protocol , 3 - [ 3¢ th-

BIOS Basic Input/Output System, 7= A& %y N & H Z 45

BLOBs Binary Large Objects, /R A By — #F %] # 45 3

BNC Bayonet Nut Connector, [ % #, 4 3515 1+

BO Back Orifice, J5 [1( —#F 2 &2 F)

BPL Broadband over Power Lines, . 77 4 & 47

Bps Bytes Per Second, tb 4 & £

bps bits per second , {4 #»

BRI Basic Rate Interface , & A i F 4 0

BTB Branch Target Buffer, 7 % B 542 o £
C

CA Certificate Authority , 7 5 iF 45 JAIE 00

CAD Computer Aided Design , 1T E#HL## B & it

CAE Computer Aided Engineering , 1+ & #l.4 B T2

CAI Computer Aided Instruction, 11 & #/L. 4 By # %

CAM Computer Aided Manufacturing , it 5 /L 5 Bh 4] &

CAPP Computer Aided Process Planning , i1 & L%} B T % #l %|

CASE Computer Aided Software Engineering , 1T 5 #/L.4# By % 4+ T 42

CASL Computer Assembly System Language, it EHLIL% £ % iE =

CAT Computer Aided Test, 115 #L35 By il i

CAX Community Automatic eXchange , 2> f B 20 25 3 (#].)
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CB Control Bus, 1% #| % %

CBD Central Business District, J 22 7 4 [X

CBE Computer-Based Education, it E AL B # &

CCITT Consultative Committee of International Telegraph and Telephone, [ [T #
WL IE K & A

CCW Channel Command Word , i i 4 % 5

Channel Control Word , & & 45 %| &

China Computer World , 1+ &AL 5 ( # &)

Counter Clock Wise, 3 B 47 77 17 ( £Y)
CD-DA Compact Disc Digital Audio, % 5 & 5 ¥ #

CD-I Compact Disc Interactive , & & 5, CD
CDMA Code Division Multiple Access, #% 4~ % 87 [ ( #15)
CD-R Compact Disc Recordable, — X M4 5 Nt 4

CD-ROM  Compact Disc Read-Only Memory , o & R i 77 fif 2
CD-RW CD-ReWritable, 7 & £ # 5 L &
CE Call Entry, il F \ &
Channel End, i 38 £ 3% 45 o (#38 K 3%)
Chip Enable, s F B 5
Circular Error, 16 3% #
Clear Entry, J& & %1 A\
Common Emitter, 3t 41 %
Communication Equipment , 3 {5 7% %
Computer Engineer, it % #L L2 Jfi
CEO Chief Executive Officer, #1475 #
Chip Enable Output, %5 f 2 F ( £ 48 ) %
CERNet China Education and Research Computer Network, # [ #{ & 7 £ #f 1+ &
HINEE:S
CES Communication Engineering Standard , & 5 T2 trofE ( H &)
Computer Education System, it EHL.# & £ 4
Consumer Electronics Show , % Jfl # F 7= & & 1

CGA Color Graphics Adapter, ¥ % [4 3% it 4
CGI Common Gateway Interface , /3£ [ X 4 &

Computer Graphics Interface , 1+ & L & A 1
CHINAMDN China Mobile Directory Number , 2+ £ % 2% 45 # 5 ¥

CHS Cylinders, Heads, Sectors, t£ 1 % % < # &4 W 5 X #
CIA Communication Interface Adaptor, i 15 4% 1 3 f7 2

Communication Interrupt Analysis , i {5 # #7 747
Computer Industry Association, i1 #L Tk # 4
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CIMS
CIP

CISC
CIT
CIX
CJK
CMI
CMM

CMOS
CNN

CNNIC
COFF
COM

COMDEX
CORBA

CPU
CRC
CREF
CRM
CRT
CDMA
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Computers Interface Adaptor, i+ 3 /4% o & i 2

the Central Intelligence Agency of the U. S. , F #15 4f /&
Computer-Integrated Manufacturing System , 7+ 5 4L & i #| & % 4%
Catalog (u)ing In Publication, fil 4 B 5k, # fit 72 # 45 H
Commercial Instruction Processor, 7 J# 54 4t 32 41,
Communication Interrupt Program , i {5 # 7 72 /7

Console Interface Program, % #| & # £ 42 J7

Complex Instruction Set Computer, & 4454 % ( Z 4 ) it &L
Cambridge Information Technology , €| # & & & K

Commercial Internet Exchange, B W Internet ¢ # # /%
China-Japan-Korea, ' H

Computer-Management Instruction, 1+ E 4/l & ¥ # =

Commission for Maritime Meteorology , # % 5, 4. & 7 2 (B & F)
Computerized Modular Monitoring , i+ & #L 1k 21 ¢+ W 45
Controllable Memory Module , 7 4% 7 i 41 1+

Complementary Metal Oxide Semiconductor, 7 #4 & & b4 3 F &

Cable News Network , % B 7 £ 7 # W 45 ( L4 4 87 & o A0 37 | 3R W

H 4 )

China Internet Network Information Center, ¥ [ & Bf [ £ 12 & F20
Common Object File Format, 2~ B 47 ( 4 4 ) X # 5\
Component Object Model , 41 # xf & 4 #

Commercial organizations, [ 3% | # Jk 4] 1/ F]

Check Operations Manual , 426 1 F /i

COMmand , #r4

COMmon compiler, 2> 3£ 45 ¥ 12 5

COMmon function (Logic Block) , /2~ F o fit (1% # 5 ) ; A 1F
COMmunications , i {5

Commutator , B 7% T, & 7] 28, 45 3 &

COMpiler, 4 7%

Computer Distributor Exph, 1T & L7~ @ &

Common Object Request Broker Architecture , 2> f &t % i K X 2 (I &)

BRAEZEN

Central Processing Unit, 1 # 40 ¥ 2

Cyclic Redundancy Check , & ¥ 7T 4 4% 36 7% [ 18 21 00 2 4% 3 |

Cross REFerence , ] & % [

Customer Relationship Management, % F x % & &

Cathode-Ray Tube, [H 1% 4f 4 &

Coding Division Multiplexing Access, % % % § & F | X85 4 % 4t



CSMA/CD Carrier Sense Multiple Access/Collision Detect, 3¢ 3% W& oF % ¥ 5 [e] /v &

CSp

CSP/AD

CSP/AE

CSS

CSTNet
CT
CTEC

CTO
CUA

DAC
DAO
DB

DBA
DBCC
DBDD

&

Communication Scanner Processor, i 5 49 4% 4L ¥ 2

Coder Sequential Pulse , % 4 28 il - Fi o

Commercial Subroutine Package , B | 7 17 /7 % [+ 4,
Completely-Self-Protected , 2 # 1% 4

Control Setting Panel , % #| % # 1% & #iL

Control Signal Processor, ¥ % {5 & 4L Z Hl,

Cross System Product/Application Development, & % 45 ( 42 )77 ) 7= &/ [z
S &

Cross System Product/Application Execution , # % 4 ( 2 )77 ) 7 &/ b
WEPATEF

Communication SubSystem , i 5 F 7 4

Common Support System , 2+ JH % 3% 7 4;

Computer Scheduling System , i1 & HLE & % 4

Computer SubSystem, it & L7 # 4t

Computer System Simulation , 1} &4/l & 45 4£ 31l

Contact Start Stop , £ fii &2

China Science and Technology Network, # [E £k 57 5 K 5

Cable TV, 4 % . .

( Microsoft) Certified Technical Education Center, Microsoft A i & 2 $%
AHE TS

Chief Technical Officer, & /& L A # AT &

Channel and Unit Address, 1 & 77 % 70 3 hF

Common User Access, 2> 25 H 2 3 [/ ( 2 7))

D

Digital-to-Analog Converter , #{ # #% # %
Data Access Object, %7 4 7 [7] xf %
Data Base, 3% &
Data Bus, #7 48 % %
Data Bank, & 5  #(7E & |, 9 R E
Data Bit, #{ 4 {i
Dead Band, £ #7 7 [X
DeciBel, 7+ I
DataBase Administrator, 27 3% E & 3 7
DataBase Consistency Checker, # 1 & —Z {416 & %
Data Base Design Description , %% 1% & % it 7 &
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DBMS
DBS
DC

DCB
DCC
DCD
DCE
DCL
DCOM

OLE
DCR
DCT
DD

DEA
DDA

DDB

DDC
DDD

DDE
DDL
DDN
DDR
DDRRAM
DDS
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Data Base Management System , 47 45 & & ¥ £ %4

Data Base System, 14 & 7 4t

Direct Current, 2 7 B

Device Context, 1% & 3£ &

Device Controller Block , 1% & 7% #| 3+

Direct Cable Connection, B £ # % &

Dynamic Content Delivery , % 42 #, % 45|

Data Communication Equipment, #{ 3% 15 % %

Data Control Language, #{ 15 £ #11& &

Distributed Component Object Model , %77 5, 21 14 x 4% Al
Data Center Operations Management , #{ #& & /& 3% 1T 4 32
Object Linking and Embedding, x % 3% # 5 £k A, LLATHR 4 1 48 OLE
Document Change Request, U4 # B iF 5K

Discrete Cosine Transform, % #4352 & 4%

Data Dictionary , £ & & #

Detailed Design Phase, i¥ % % it [ f&

Display Director, [7 5 & 7~

Data Encryption Algorithm , %7 3% /i % & i%

Data Decoder Assembly , %7 515 2% 2 4 14

Data Display Alarm, # 48 2 =~ E (K F)

Demand Deposit Accounting , 7& i & Z 10 Ik (22 5, 8 4F)
Digital Differential Analyzer, % 5 fi 2 4 #7 1L

Digital Display Alarm, #{ F & 7= 7 %

Data Display Board , #{1& T 7 #

Descriptive Data Base, # £ #{ 35 FF

Design Data Book , % 1t £t 3% F

Device Descriptor Block , 1% # fifi if #

Digital Data Buffer, % 7 {4 2 » 2

Distributed Data Base , % i 2, %% 1% &

Display Data Channel, & 7% #7 4% i

Domestic Direct Dial, [E /A K i B 1%

Detailed Design Document , ¥ 4 1% 1 S #%

Dynamic Data Exchange, 3 A 7 7 & #:
Data-Definition-Language , # & & X & &

Digital Data Net, #{ 7 #7 4& &

Detailed Design Review , 7% % % it ¥ &

Double Data Rate, — # [ #/lL f7 77 1% &

Data Dictionary System , ¥% 4 12| #1 £ 4



DDX

DFT

DHTML
DID
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DirectX
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DLL
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Data Display System, %1% 2 7~ £ 4
Data Distribution System , 21 4 7 B % 4
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Decision Support System, Jt % % % 4t
Digital Data eXchange , % & %7 4 2 #
Dialog Data eXchange, xtif Z % 4% &2 #
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Discrete Fourier Transform, & # {f B #7473
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Dynamic HTML, #/ A& HTML
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Dual Independent Map Encoding, % %% <7} [ 45 #5
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Display Information Processor, & 7~ 5 E AL FEAL( 2 /7 )
Distributed Information Processing, 7 3,5 B 4L # (LK, F %)
Draft International standard Proposal, (1SO) [E 547/ # %
Dual In-line Package , W 7| ( #F) B #F A & %
Direct eXtension, f %X 2> & % % 5 43 12 8 % &, & ¥ DirectDraw
DirectSound %
Digital Immune System , #{ ¥ %, 7% % 4;
Do It Yourself, & o, 3 F 4
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Data Line Controller, %% 15 % & %4 4% % %
Data Link Control, [ SNA | #(9 4% % 1% %I
Data Link Control field, %7 3% # % 4= 4| 7 %
Digital Logic Circuit, % & 1% %5 & &
Dynamic Link Library , Z) A 4% 4% &
Downloadable Sound, —## & &, J& & 9 & X 7
Direct Memory Access, B 1% 77 fif # 77 B
Desktop Management Interface, £ 3, & ¥ ;L i
Direct Memory Interface, B ## 77 i 28 4% 0
Data Manipulation Language , 21 & % 4 & 5
Domain Name System, 3, 4 % 4
Data Output Clock , %% 3% 4 iH B 4
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Display Operator Console, ‘T 7~ 3% 1E 4= #| &

DOM Document Object Model , > xf 45 A

DPI Data Pathing Inc. , # 4% #& % /7]

DPMI DOS Protect Modal Interface , DOS & 37 # =, ## O
DPMS Display Power Manage System, ‘% 75 25 H JF & 32
DPS Data Protection System, %7 #& % 37 £ %

Data Path Switch , # 3 #& 3 7 %
Data Processing Station , £ 3 4b 7% 3f
Data Processing Subsystem , #{ 1% 40 32 F % 4t
Data Processing System , £ 9% 4b 7% % 47
Delayed Printer Simulator , #E 3R 4T Fl A4 4 22
Desk Publishing System, & = 4} i & 40
DRAM Dynamic Random Access Memory , 2 A B #L.77 BUAF 1% 22
DSL Data Set Label , %7 1F & #r &
Data SubLanguage , #(4E Fi& &
Dialogue Specification Language, #i& i%. #1i& 5
Digital Simulation Language , ¥t F# #l1& 5
Direct Swift Link , ¥ 3 # 3 4 #

DSO Data Source Object, 27 4% % JF & %
DSP Digital Signal Processing, £ 77 {5 5 40 ¥
DST Drive Self Test, 3% 2 £ & & il %
DTD Document Type Definition, 30 {4 2 A & X
DTS Data Transformation Services , 2 3 % 4 A% %
DVD Digital Visual Disc, %t 7 b #3714

Digital Versatile Disc, £t 5 7 & . £
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EAX Environmental Audio Extension, 7} 3% 55 2%

Electronic Automatic eXchange , B ¥ § #h 2 &4l
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EC Electronic Commerce , &, %
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ESDI
ESS

EST

ETSI
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Electronic Data Interchange , B T %7 4 22 #&

Error Demodulator Output, 45 1% #Z i %r 1!
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Environmental Protection Agency, % [E [ {% £

Entry Point Address, A\ H & 3 bt

Enhanced Parallel Port, 3 5 7 /7 I
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Exponent Register, [/l 7 77 %

Extension Register, ¥ 7 % /7 £

External Register, 7~ 4 77 £

Entity-Relationship Approach , 5£{&-5% £ [

Employee Relationship Management, # T 5 # & 7

Enterprise Resource Planning , /> b % 3% 11 %
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Electronic Switching System, # F & ¥ & 4
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European Telecommunications Standards Institute , & | B, 15 4R /E 7 2
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Frequently Asked Questions, % I, [3] & #E 4
Federation of British Industries, 3% [E T Bt & 2
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File Control Block , 3¢ {445 #| #+
Federal Communications Commission, ( & [F)# 5 % f &
Fiber Distributed Data Interface, ¥ #F 477 & #( 45 4 o
Frequency Division Multiplexing , 47 4 % # & Jf
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FPU
FQDN

FX

GDI

GIF
GMA
GMAT
GML
GMR
GMT

GNP
GPP
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GSM
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File Description Subsystem , C 4+ 1% if 1 £ 4

File Description System , U {44 it % 43

First In, First Out, 45 #f 55 1 FA %

Facility Power Monitor, 3% & 37 % Ik 15 &
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Floating Point Unit, 7% 515 &

Fully Qualified Domain Name, 1F 3,3 %

File Transfer Protocol , X 4 £ [ #r | #L

FiXed area, (# # F#y) H & X
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Graphics Device Interface, /| 1% & # 1

Generalized Data base Processor, 1 Jf £ % & 4b 3 41,

Goal Directed Programming, B #7 5| &t #2 7% 1T

Graphics Interchange Format, [ 7 4 & [8 1% U

General Microprocessor Architecture , & 7| fif 40 FE ALK & 45 44
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Generalized MultiTasking, /™ X % & {44 72

Gross National Product, A ¥ [E & 4% /= 518
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General Program Solution, ¥ ] 12 /7 fif

General Programming Subsystem, i & 7 ¥ 1% it F & 4
General Purpose Simulation , i# Jf 4% $

General Purpose Simulator, 1 Jf 1% )l 12 J§
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Generalized Sequential Machine , ¥ /| - 71| 1T & #L

Graphics System Module, /8 ( /) % 448

Graphics User Interface, & 7 F| 7 #-1
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HSD Hardware Safety Device, 7% {4 % 2% &
HTML Hypertext Markup Language , # 3 K 7RI 1& &
HTTP Hypertext Transfer Protocol , ## >C A% i 1L
HWM HighWay Memory , % %4 77 fiZ £

HardWare Monitoring , ## 14 15 11

I
/O Input/Output, i A % H
IAAF International Amateur Athletic Federation, & [T | & H 72 B & 2
IAB Internet Architectrue Board Internet, 8 45 Z= 7 2>
TIAC Information Analysis Center, {5 & 447 /&

Institute for Advanced Computation , & % i+ 5 £ R # %% Frr
International Advisory Committee , [F [f %18 & i &
International Association for Cybernetics, [E Fr 4% | 6 1 2
Internationl Algebaic Language, E fr X 4015 &

IC InterChange , & # /A 254 1 0
Integrate Circuit, 5 & # 5
Instruction Counter, 5411 41 %

ICC International Compute Centre , & [ i+ 5 F:0
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ICP Internet Content Provider, Internet ] 242 {1 &
Initial Connection Protocol , # 44 3% % 1)

1CQ I Seek You, [ # 3 =#4L

ID IDentification, 74 (£ 5 ) , ( & f) R4

IDentification characters, 75 i8 % 45, 8 5 45
IDentifier , 7 iR 4+
IDC Internet Data Center, Internet %7 32 &7 /0
Intelligent Disk Controller, % & 2 4 4% #| 2
International Data Corporation , [E [ £ 4 /v ]
International Development Center, [E fr /F & F/0
IDDD International Direct Distance Dialing, [# [T & # K %% 5
IDE Integrated Drive Electronics, % pt ¥, %1% %
Integrated Development Environment, % % 7T & 13
Intelligent Device Electronics , & & 1% &t 74 O
IDL Instruction Definition Language, 754 € X & &
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IEEE
IETF
1S
IMAP
IMEI
IMF
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IRC

IRQ
IS

ISA
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ISAPI

ISDN
ISO
ISP
ISV
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Intermediate Data Description Language , # [8] #1483 £ & 5
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Internet Protocol, ¥ P ¥

Identification of Position , {7 & #r iR
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Image Processor, & 1% 4 ZE 1.
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Impact Printer, i 37 2,37 8/ 4L

Index of Performance, £ #F 45 #7
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Impact Switch , #ff & =, 7T %

Impulse Sender, [k & % %

Incoming Sender, ¥ N\ & i #

Indexed Sequential , & 5| il j¥ ( 77 %)
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J2EE Java 2, Enterprise Edition, — f% [ f| 7f & T B
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KDE Keyboard Data Entry , % & £03 fir A
L
LAN Local Area Network , & ( & X ) 3 F ( £%)
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LIFO Later In, First Out, J7 #f  4& 1 PA 7]
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Master of Business Administration, T & ¥ 2 4
MassBus Adapter , . % 4% 4 2
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MFC Microsoft Foundation Class, MS-Visual C++ 8y 2 &
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MSN Microsoft Service Network , fif % F 2% ff 4
MSVC MS-Visual C++ , H % H T W C++ F LT 4
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Measured Time , | & Hf |3
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Mail Transfer Agent, B[ {4 1% % £ 22
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NCAS National Center for Supercomputing , [# F7 # 21t &AL & &
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Network Operation System , |5 %% # 1£ % 4
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Open Database Connectivity , 7 7 & #1048 & &

Orbit Data Editor assembly , #.38 # 4 47 3542 7§ I 4

Open Data-Link Interface , 7 # X # 4E # % # 1

Original Equipment Manufacturer , J& 45 1% & #| % | %

Off Hook, f& 1L

Object Linking and Embedding , %1 % 4% 4% fr ik A\

Object Oriented Design , T [ 4 % % 1t

Object Oriented Programming , 7 [ % % #9 2 /¥ % 1t

Object Oriented Programming Language , o] Xt % By 72 7% 1115 5
Open Graphics Library , 7 7% 5 @ # £ w

Operating System, 1% {F % 4;

On Screen Display, [ 5 & 7=~

Open System Interconnect Reference Model, IF 7 3\ % 4t B Ex 2 F A= AL
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Peer To Peer, & #f &
Phase Alternating Line , PAL i 5%
Personal Computer , > A it 2 4L
Page Control Block , T % | £
Power Circuit Breaker, W, /& i % 7F %
Printed Circuit Block , Fif %/ B, #
Process Communication Block , # 2 i 12 #
Process Control Block , 3# 72 45 ] B¢
Program Control Block, 2 J7 45 #| #
Program Controlled Interruption, 2 /7 1% 4| & Br
Peripheral Component Interconnect , PCI % %
Printer Control Language , T F7 /L35 5| i& =
Pulse Code Modulation , i 7 4 4 3 4
Plug Compatible Mainframe , 3% ff 3¢ & % /L
Plug Compatible Manufactures , 3 4 3 20 ] & )~
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Personal Digital Assistant, > A %t 57 B 7
Personal Data Assistance, /™ A5 B ( #38) 235 (3 F)
Physical Device Address, i% & 4/ ¥2 # bt

PDF Portable Document Format, 7] % 4 50 #4 # 7\, ( Adobe)
PERL Practical Extraction and Report Language , 52 % Sk fudfl H3E 5
PFD Position Finding Device , it & M| & {iL , il £ L

Pulse Frequency Diversity , i # 5 40 &
PGP Pretty Good Privacy , PGP #1 % 42 |+
PHP Personal Homepage Program, UNIX #7 ASP
PIN Personal Identification Number, /> A 2 % 5
PLC Programable Logic Controller , 7 4 A2 4% #| 2%
PnP Plug and Play, 774 7
PPP Peer-Peer Protocol ( Point to Point Protocol) , 3% % 3% 1L
PRI Primary Rate Interface, = # & # O
PS Packet Switching, 441 [ . | % ¥4 &

PostScript, 7 # 3 15 & X1 Ja 4
PVC Permanent Virtual Circuits, 7k A F % & #
PWS Personal Web Server, I~ A Web fit % 2
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QC Quality Control , fii & 15 %]
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Query Language , &4 1& 5
Quick Loading, 11 % A\
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RAD Rapid Application Development , % # i | £ - FF 4
RAID Redundant Arrays of Inexpensive Disks, B - 7T 4> # 4 [F 71
RAM Random Access Memory , i 1L 7 fif £
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Real Circuit, 5£ #, #
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Remote Computing, it 7211 %
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RFC Request For Comment , 3 5K 3% ¥ , Internet 47/ ( £ %)
Residual Field Count, % 4 X f it %

RFX Record Field eXchange, it 5k F f% % #
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RPG Report Program Generator , 4}t & 12 7 % ik AL 5
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Real-Time Language, 5 i & 5

Real-Time Link, 5 B 4% %
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RunTime Library , 3% 4T i} [8] &
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S

SAP Service Access Point, A %17 |7] &
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SB Safe Browsing , % 2 | Y 8 A&

SB-ADPCM Sub-Band-Adaptive Differential Pulse Code, F - 8 & [ 2 7 ik o 45 24
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SCSI Small Computer System Interface , /) B 1T AL £ 43 o
SDK Software Development Kit, # % 4 T B4
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Software Development Life Cycle , 1 15 JF & 4 #r &l Hf
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Symmetric Multiple Processor , x # % 4k 3 2

SMTP Simple Mail Transfer Protocol, {5 5 8 14 % % 1
SNA Systems Network Architecture , % 4t [ 45 1K 7 45 4
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SR Shift Register, & i % 7 2
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SRAM Static Random Access Memory , #% 75 M AL 77 BL4F fif 4
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SSL. Security Socket Layer, % 4 £ # &
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SVGA Super Video Graphics Array , ¥ 5 A 11 4 4 & [£ 7] § =
T
TCP Transmission Control Protocol , & #ir4= | 1
TDM Time Division Multiplexing, i %~ % % &
TRPG Table Role Play Game, & | i & 4 & i %
TSR Temporary Storage Register, ¥ 77 3 77 4
Terminate and Stay Resident, 3 & W F; A b HHH AL FHE Y AN F
(F)
U
UCP Uninterruptible Computer Power , 1T 54/l F A [7] i #2 8 | 7 = 7 69 1F &AL
H, R
Unit Construction Principle , 5. 7T 45 # J& 28
UCS Universal Code Set, # J{l % /\ L5 % F 4/ &
UDP User Datagram Protocol , F A $4% 3% ¥ 3L
Ul Unnumbered Information ( frame) , 7 % 5 15 B (1)

User Interface, A P 7 [ # U |
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UMA
UML
UNC

UNIX

UPS
URL
USB

VBX
VCD
VCL

VDM

VESA
VGA
VIP
VLB
VLSI
VM
VML
VMT
VOD
VOX

VRML
VSS
VTM

w3C

Ultra ATA/66, — F2 %8 4 3 1 4K

Upper Memory Area, F 3% % ( N F 640KB %| 1MB #) [X )

Unified Modeling Language , 4 — B 1& 5

Universal Naming Conversion, i | 4r 4 7R/

Universal Navigation Computer, & /f 5 At it E fL

Uniplexed Information and Computing System(CS A X X #), —# % J
FHIT BB AL

Uninterruptible Power Supply , 7~ |8 &7 & J&

Uniform Resource Locators, 4t — % J§ & fi %

Universal Serial Bus, ( Intel 2 8 JT & ) i F # 47 % %

Vv

Visual Basic Custom Control, 7] 7. f*. BASIC i& = £ J¥
Video Compact Disc, #.5 5 % X &

Visual Component Library , 7 #l {t. 4% 4 &

Varian Data Machines, Varian #74% #,

Video Display Module, I 41 & 7= 20 1 [ #23 |

Vienna Development Method , 4 1, 24 #F ] %

Video Electronics Standards Association , 7 #f ¥, F #R E th2
Video Graphics Array, ¥ # A # & 7| B 7~ -F

Very Important Person, X A 41, % A

VESA Local Bus, g7 VESA Jf &£ By —# & # % 4
Very Large Scale Integration , #% A # 4% & i & %
Virtual Machine , & #L L,

Virtual Memory Level , & #IL % fi# %

Virtual Method Table, /& #l 77 3% %

Video-On-Demand , 1 #i & 4%

Voice-Operated Control , 7 7% 2%

Voice-Operated Relay Circuit, # 4% 4k B, 2 81, j%
Voice-Operated Transmission , & 7% % #]

Virtual Reality Moduling Language , & ) 3, 52 1% Al 3£ &
Visual SourceSafe , #{ 7% & # =X,

Vacuum Tube Modulator , 2 %5 & 1 %] 2

Vocal Tract Models, = [ & # Z 4 | # A

w

World Wide Web Consortium, [ Frf- G AT ey A Fl A48, HE B H A
HBRAGHET T HEW



WAIS
WAN
WAP
WB

WDM
WMA
WML
WTO

WYSIWYG

WwWw

XML
XSL
XSLT
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Wide Area Information Server, | (15 B ft % %
Wide Area Net, ) 3 %

Wireless Application Protocol , 7o £ [ ] 33
World Bank , ## #4847

Wide Band, % ( #) &7

Wirte Buffer, 5 N\ 4o [X (#)

WideBand Coupler, 7 % # 4 &

Wave-length Division Multiplexing , % %+ % # & J#
Windows Media Audio, f# #k & 4 & S
Wireless Markup Language , & %4 #7101 5
Warsaw Treaty Organization, 4 ]
Write-To-Operator, 5 5% 1F 5L (15 B.)

What You See Is What You Get, fif il BJ fif &
World Wide Web, 7 4 [

X

eXtensible Markup Language, ¥4 7 #r 1215 5
eXtensible Stylesheet Language, 7 4 X iE 5
eXtensible Stylesheet Language Translation, 7 4 7 #% &, 3£ 15 =



ik D TEANERREIL
A

access control 1 [n]#% i

Access Control List( ACL)  1Jj[n] 2 41 &

Active Group {hah4l

Active Server Pages( ASP)  — il 55 it diig (1) IV AS PR , ol LHISR A 3178 Web ik
i i Web i LT

ActiveX Controls  ActiveX {4

activity {5 ]

Address Resolution Protocol( ARP)  Hbhikfi# Ay il

agent fQF

Anonymous File Transfer Protocol ([&#; FTP)  [E 4 SCIFA& 5 il

applet /NFEIF

Application Programming Interface (API) v 2 P4 1

array %041

Asynchronous Transfer Mode ( ATM)  FAE &5

asynchronous transmission 55 {% i

authorization $ZAY

B
bandwidth 7 %
baud AR
binding #B7E
bits per second(bps) {i/EFP
browser I 4
C

cache EIEZAT
call JHH
callback function [RIAYZfjHE
catalog agent  H ST HL
class 2%
customer % 1
client/server architecture 7% ' yii/ it 55 w235 44)
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clustering 4

colocation FEF

commit 42

Common Gateway Interface (CGI)  ZydLR] ez M
Component Object Model (COM)  ZH 4%} G4 Al
component  ZH{}:

concurrency  Jf &

control &1}
D

data consistency ¥ —E1k:

Data Encryption Standard( DES) Bl & b ifi
datagram 4K C

data provider ZUfii R ILFE

data source EHE A

Data Source Name (DSN) %45 i 44

data source tier E(HEii)=E

data warehouse FUHlEJE O 1%

deadlock  FEAit

debugger VEIA AT

default document  ERIA SCFY

default gateway #RIARE

design time 571 [H]

dial-up %5

digital signature {7254

Discrete Fourier, Transform( DFT) 25 o L A% i
Discrete cosine, Transform( DCT) 2454748
domain name %

Domain Name System(DNS) 1% 548

dual interface X E %O

dynamic binding 76 E

Dynamic Host Configuration Protocol( DHCP)  #fj 2% = AILFAC # #hid
dynamic HTML(DHTML) 37 HTML
Dynamic-Link Library( DLL)  shZS5EHE
dynamic page 7T

E

e-commerce H1FT %
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e-mail HLFHE{F

early binding  Rij 31445

encapsulate 1%

encryption %5

Ethernet L) ™

event HH{f

event handler ZE{4-/a]4

event handling = {}-4b#

event method F{F 5 ik

exception S

executable program  AJ $HATREF

expires header i 13k

extended partition 47 JfE43[X

eXtensible Markup Language( XML) #J#" BFridiE s
eXtensible Stylesheet Language( XSL) Ay JEFEARIES

F

failback iR L

failover #i[E%: 54

fat server fAR % 4%

Fast Fourier, Transform( FFT) e B -7 4

fault tolerance 7555

File Allocation Table( FAT) (/i

file system( FAT) SC{F&R50

file name extension mapping SC{F24 4" e 44 W5

file space CFZ3[H]

File Transfer Protocol( FTP)  3C{44& % thil

filter JiiE#T

filtering, host name &, FHLZ

filtering, TP address i€, TP Jiht

firewall [y Kk k%

footer UL

form FH

frame

Frequently Asked Questions i IL[7] %

friendly name 4fic 1444 FK

FrontPage Server Extensions FrontPage [R55#sd i

failure to access code page font file /5 [a]{ A% UL 4 SC{F 40K
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failure writing to device T AR

Fatal error: can not allocate memory for DOS AfiEA DOS 43fic N
FDD controller failure % 545 il 4 il [

file access denied fF 2 {15 [n)

file allocation table bad  SC{F4r AL Fe i A

File already exists. Overwrite? — SC{UFUAFEAE, 75 7 727
file can not be converted  SC{4ASBE# % i

file cannot be copied onto itself S ANHE H 3% & i

file cannot to EXE2BIN Ui A BEFE 40t il EXE2BIN

file creation error  SC{FEENT FR

file damaged, cannot recover SCIFBREIR, AHEMKE

file environment error S {FFREE SR

file error  SCIFHETR

file exists cross-device link SCPFAFTESS A%

file larger than 64KB, cannot load CfF KT 64KB, NiE3<%
file name must be specified 245 & 144

file read aborted  SCFFEHUR L

file sharing conflict SCFHEEE %

file were backed up SC{F& {5

first diskette bad or incompatible 5 — K @ fH R R E AR I 4
Fourier transform % H! 75 ff

G

gateway [ K

Globally Unique Identifier(GUID) 4 BRME—FRiHAT
Graphical User Interface( GUI)  [EJE /™ 5t
Graphics Interchange Format( GIF) I AC kg =

H

heap ( Windows heap) HEF& ( Windows HE£E)

home directory 3 H 3%

home page F T

host L

host name FHL4%

hyperlink 4%

hypertext i 3CAS

Hypertext Markup Language( HTML) #8 XCAPRICIH S
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icon [FE%

ideal noise diode  FRALME: A5 — 745

identification -4

identification code R %%

identification, exchange( XID) 22ty

identifier 5%

identifier, service access point( SAPI) M 45 £ Huii ol ith
identifier, terminal endpoint( TEI) £ i iH B %
identifier, terminal equipment( TEI) &35 &R 56D
identifier, virtual circuit( VCI)  RE$bLHL B4R 5175

idle R
idle character [H)'& F4F
if-then-else 5+« Moo 7500

illegal character JE{EF1F
illegal code AEiLCHY
illegal instruction JEiEFE4
illumination A& ]
image 1%
image analysis EUZ44T, BT1%
image generator [/ HUAR
image map  [&[{% 4]
image mapping  [EI{RWLS | FR AL
image processing system 5 AZALFR R GE
image sensor 52 FUEN £
image transfer AR
image, bit-mapped raster i WG M AR
image, erect 1F 7 {%
image, ghost HijZ; Wit
image, inverse {F{%
image, inverted {37 4%
image, real ZZ{%
image , virtual HE{%
image-acquisition S {E R4
immediate access PRIHEFFHL
immediate instruction 7 BI¥§ 4>
impact printer i {T=ATEPHL
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impact strength i 558 JiE
impairment 1 5% ; B IR

impulse i

impulse current ik ef i

incremental 3 &A1Y

index &5l

index hole Z&5|fL

index register EK5| A F T

index table Z7F|#%

index, disk Wi#EESI

indexed file 5| 3C{F

indexing, cylinder surface 41 1R 5|72
indicated value F5/~{E

indication 45715

indices fE%L

indirect addressing  [8]4% F-ht
Information Sciences Institute (ISI) [ 3£ | BRI #1h<s
information interchange {5 B4k
information retrieval {5 B3R
information storage 17 L fifi {7
information theory i B3

infrared (IR) £14hk

inhibit %% |, BH 11

initial access latency ] {f A7 HR 5 fF it []
initial failure )% M

ink-jet printer MisR A ATEIHL

input %A

input device fij A%

Input/Output( 1/0) % Ak il

insert  fIIA ;4 A

installation manual “Z2E {14
instantiation {755

instruction 5%

instruction cache $5% ) K 25 P 17-fifi s
instruction code F54 LAY

instruction cycle §54>J&/1]

instruction decode F54-fiFhd
instruction format 452 k%=
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instruction length $54{<J#
instruction path 541 1%

instruction sequence 54 ¥ %)

instruction type 4§52

instruction, computer-aided( CAI) L4 B2 2F
instruction, cycles-per-( CPI) &:454 JA &L
instruction, illegal JELFE4

integer #X%K

integrated circuit, very large scale( VLSI)  #8 KB AE A i %
integrated data processing  Zi 3 Fdin b B

Integrated Services Architecture( ISA)  ZE& b 55 4544
Integrated Services Digital Network (ISDN) 255 i 55 80 M 2%
integration circuit  F43H

Intellectual Property Right(IPR)  HIH= AL, % Fl|
intelligence, artificial( AT) A TH{E

Intelligent Network (IN) & e 2%

Intelligent Peripheral (IP) R [g~M%

intelligent terminal %4 HE 2o H/L

intelligent test & RN, 2 77045

intensity  ASu iR

intensive, central processing unit H YL ib Bl g5 % AL
interaction 42 H.

intercept  #NT

intercept call #UTHLIE

interchannel interference i [8] -4k

intercom  PNHESIE (S

interface repository % 1 J4

interface, bus EZR4%E

interface, computer graphics( CGI) & HLEGED
interface, data #5010

interface , graphical user( GUI) FEH{&HIr#0
interference 7% ; T4

interference field strength 133758 i

interlace scan PB{7 4

interlaced 224 FRTTHY

interlaced GIF  [&17 GIF #& =

interlaced scanning AZZHE BRI
interpretation i1
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interpreter  fi#PFREIT

interpreter, language i 5 fIERET
interrupt KT

interrupt acknowledge H1HiHfIA
interrupt bus  H T ELER

inverse [ [ ; {14

Inverse Fast Fourier Transform( IFFT) 4t {8 B 306 A5 i
inverse image f8|{%

ion gun E 4G

ip address IP Hhhit

isolating switch VIR ¢ | Wrig 4

isolation boundary &5 7

jack i JEE ; ZEAL
jamming T ; T4
jamming margin  HEH R
jitter  $l3f)

jitter, horizontal 7K V-$}2f
jitter, phase AV $l 5l
jitter, timing B P4 zh
jitter, vertical T H$l5)

joint 44 ;45 55

joystick  FEFT

jump Bk

jump, indirect [A]3Z Bk

junction 45 ; 4% 45 5L

junction depth #EFEFRE

junction diode  %5=0 M

Junction Field-Effect Transistor( JFET) &5 8700 &
Junction Isolation(JI)  E3%FR 2

K

kernel %>

key value JCHEA{F

key, soft %

keyboard fH##E

keying, on-off( OOK) FFCcEEfE
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keyword T
know-how  F ARHIHA
knowledge base JliJ%E

label  bric; bRz

language interpreter 15 5 f# IF LT

language, FORTRAN FORTRAN &5

language , graphics [RHRiE

language , hypertext markup( HTML)  # AR ICIE S
language , structured query(SQL) &5 {bArif)if 5

language, virtual reality modeling( VRML) MU PLSFRICIE &

laptop computer i I B | E AL

laser {HOE

latch  4ifF

latency , interrupt  H TS R[]
layer, board Hi &=

layer, data link 55 Es 2

layer, hardware interface fifi{f4% 0 )=
layer, link #E}%)Z2

layer, network [M#%JZ

layer, network interface(NIL) [MZ&4& 112
layer, session Zif)=

layer, transmission &2

layout A )

layout , circuit  H %A1 &)

length, focal (f) M, fERR

length, instruction F§4KJE

lens %58

library F2J7

license AL, 1]

licensing standard i A HR{fE

life cycle =1

Light Emitting Diode( LED) &)t #/&
light sensitivity YA

light source JEi

line printer 70T ELHL

linear power supply  ZeF e YRR
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Liquid Crystal Display (LCD) & W~ #x
load, full 4717

load, half 117

location Ef7

locator SE{V Ay

logarithm X} %%

logic ¥4

logic AND(LAND) ##Y5
logic OR(LOR) # 5y

logic, complementary H #MM¥ 45
loop i

loop antenna I K EK

luminous intensity  J{:JE

machine address #HLzaHihl

machine code HLAHLIS

machine language HLESE &

macro  Zfg4%

magnetic field #41%

mail server HE{FAR S5 4%

mailbox  HBFE

mainframe KA [EHL

maintenance  ZE& ; K&

malfunction [ ; 2 R

man-machine interface  AHL{%
management, configuration fig B 5 #f
management, distributed data( DDM) 34 A da 8 #
management, dynamic storage zf S 7E M B B
management , library F2J7 R4 H
management, network [%£% 45 Bl

map MLE, [E EMR AR

mapping, topological #hTh2:[E
margin %k ; AR

mark %

marker iC5 ;bRid

matrix  Hi[%

matrix circuit i HL
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media @A A

Media Access Control( MAC)  SATF R

medium 47 5T ; AR

mega-(M) [N

mega-cycle H J7 &

megabit(Mb) 1 I

megabyte( MB) H JIE T

megacell H JTfiEfEEIT

megapixel HJT{RE

memory  fEfififr

memory available 7] FHA7-fifi 4%

memory bank {7 fifits 2H

memory bus  {Ffifi A 4k

memory cell FFfitierFE0if ot

memory cell array {7 fifi g At L TCFES )

Memory Control Unit( MCU) {7 fif #5845 il #oC

memory controller( MEMC) {7 fifi g 4% il &%

memory counter {7fifi Ay i AL AR

memory device fEfifignar{F

Memory Management Unit( MMU)  f7fifi#e45 BT

memory , compact disc read only(CD ROM) J{:fil HEEF7fif %

memory , electrically erasable programmable read only (EEPROM) LS4 f5 =X 0] 4
e LA A

memory , electrically erasable read only( EEROM) LS50 HUE A7 ik %

memory , erasable programmable read only( EPROM) ] [t o] 4 H B AEAit o

memory , flash FRINTEfiti 2%

memory , programmable read only(PROM) 1] 42 HiZ /7 fifi o

memory , random access( RAM)  FEALEEUEE it 7%

memory, read only(ROM) HiEfififan

memory, static random access( SRAM) it 75 B HLAF U fifi 4%

memory, video random access( VRAM)  #UH BEHLA 7 HUA7-fit 4%

metabase  JUELHE

metadata  JUE(HE

metalanguage JLIH S

micro- 1

micro-instruction 454

microcode &%

microcomputer AL
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micron K

microsecond il FP

milli- (m) 2

Million Instruction Bytes per Second( MIBS) &#bH T 54517
Million Instructions per Second( MIPS)  #fFbT J7 54584
millisecond (ms) Zfb

mini-computer /NEUTHELAL

mirror effect BE{RNM

mobile phone £ zhHLIE

mode, asynchronous transfer( ATM) AR =t

mode, auto-detect [ G IIALE

mode, auto-zero [ i Z AL

mode, normal  1FEF RS ; IEH

mode, power-down 75 HLIRZS ; 2 HE AR L

mode, privileged FVFIRES  FRIFRE

mode, protected RAFRAS; fRIFEE

Modem ¥ il fiff i #

modulation il

modulation, amplitude( AM) =l i i

modulation, differential pulse code( DPCM) 2%zl [k ih & i 14 il
modulation, frequency (FM)  #5R i

modulation, pulse code( PCM) ik it it 14 il

modulo( mod)  FEZEY

motherboard  £E4

motion iz Zf]

Motion Picture Experts Group 1( MPEG-1) 153 EE & Z 41 1
Motion Picture Experts Group 2( MPEG-2) 7§zl FR & 224 LG 2
Motion Picture Experts Group 4( MPEG-4) 15 zfi[ER & R A HIE 4
motion estimator iz Z A AL A

motion vector iz zfj 5 it

motion, circular [F &z 3]

motion, curvilinear HZkiz )

motion, period J&E iz 5l

motion, projectile il {41z &

motion, rectilinear [ 2kiz o)

motion, relative FHXTiz 7

mouse R

Multi-User Dimension( MUD) £ J{] F1 25 [H]
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multiple inheritance 2 4k 7K

Musical Instrument Digital Interface( MIDI)  ‘kas 545 1
musical scale &y

mute W

muting P |

mutual inductance H.JE%

mutual synchronization TL.[f] >

N

nano- (n) ZHl.

National Center for Supercomputing Applications ( NCSA)  [EZ % i+8  H o0,
ESPSap LAl

negate i ;AF

Nested loops  #x E1GH

net ¥

network  [¥%%

Network Access Points( NAP) W £83% A 5

network access server JZE54% AR 4%

network adapter 2535 fic £

Network Address Translator( NAT)  P2% ik 5540 as | R 4% Jbohl B PR 4%

network administrator 4% %5 il 51

network architecture  [¥ 4% %544

Network Control Protocol(NCP) W& 4% il #hi

Network File System( NFS) M4 ({4} Z 40

network function X 4% PR &L

Network Information Center(NIC) W& {5 B A0

Network Interface Card(NIC) M #5414

Network Interface Unit( NIU) [ Z4%4% 8¢

network layer %%/

Network Management Unit(NMU)  RJZ845H 0

network server 4% fi] iz #%

network , digital Z{5 4%

network , distributed 43 = 4%

network , integrated services digital (ISDN) 35t 55 507 W 2%

network, star 54K

network , token-ring I 4%

networking node W Z%45 5,

neural network 1 £2 /%%
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neutral Pk

newsgroup 7 [H 4

nibble JF 1y

nick  ZIJE ;18 ;A8

nine’s complement -+ # i K2 i
noise M7 ;

noise, impulse [k g
non-conductor JF Sk

normal  JA4E

normal mode  TFHARZS ; IEH B
notation = ;id%

notch A%

notebook computer AT B AL

notification message i 174 B,

null &

null characters %5 743

number it ; 4=

number portability ZXFn] FEHIVE, SASA] B RIPE
number, node W 1545

numerical ECF Y BUH Y

object HI; ;X%

object distance H Rl

object file  HAr

object oriented  H FRHX[H]

object program HFRFEIF

object-oriented language [ [ Xf 41 5
Object-Oriented Programming System( OOPS) [ [0 X L 4 e R 450
octal  /\ il

off board APz ; A5t

offset address % itk

offset, section [XEtfiF%

offset, segment 7rBilmfs

ohm X}

ohmmeter HLPHIT

on-board #R I

on-board memory TEARAESf 7w , B A0t o
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on-chip F Ik |

on-hook  $%iH

on-line %%k

On-Line Analytical Processing( OLAP)  HXHLA3#r4b B
on-line compiler LK IR IFE A
on-line processing HkA/LAbH
on-line system TEZEFR4E

on-page access UL P 7FHL

one wait-state — P~ EBERA
one-loop circuit  FLEAHL %

ones complement Il JZ 7%
opaque il

opaque body A& 14

open ;g

open architecture  FFHL 4544

open source T U

open sources  JiACHSFFHL

open system architecture I RSt 451
open systems HH ARG

operability E1ERE 1

Operating System(OS) 1R1ERSA
operating voltage {ElHiL &
operation code(opcode) iz H LY
operational amplifier( opamp) a5 AU
optical disk 4k

optical drive AL

optical fiber JG=EEF4E LT
optocoupler JEHEA A

orbit  HLiH

oriented, object Al [n] X} 42
oriented, process [H][m] f #

out, first-in first-( FIFO)  JcitiCi
out, last-in first-( LIFO) 5 #F5EH;
Output Input(1/0) %y Ak i
overhead time JF#5I[H]

overlap HE

overlap angle & &

overload 1%k
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overwrite HL ;L
overwrite error B TR L H RS IR

P

package fili<;E4e; FALMMF ERHLM
packaging density %55 BF
packaging level %554

packed data £l {5 B AU

packet {5 Bl

Packet Data Unit(PDU) 4258 o, A 8 ot
packet header %3k

packet layer protocol i S {12 &
packet switching 7341 4c

page access 43 ULAFHL

page attribute 73 iU & E

page description language ULifiiRifi &
page fault 43 VL%

page frame ) UIAHE4Y

page interleave 73 U1 2C %

page space %5 [H]

page, graphic [E{%43 i1

page, logical %75t

page, swapping out 324§t 43 1
paging segment 43 U1 43E¢

paging unit 43 LG

paging, virtual —HEHI53 UL

palette 1 {64

palette, color # (Al it

palette, true-color EL {3 {44

pan FEAHCIEBEL

panel V-4 ; T Al

panel, front [H

parallel F47; 3747 ; 3Bk

parallel interface Jf174%0
parameter B4

parity & {H

parity bit A1z

parity check — ZF G N]
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partial ~ #B4)

password 14 %505 i@ 1 T 2% 14
path i %

pause E{F

pause frame ST, 27 151
pay-TV  f} #% LA

payload A %Lz far

peak IE{H

performance g

performance optimization EHELIL
performance test PEREI K

period  J&1

period motion  Jii] 31z 5

period, activation 5L
peripheral AP 1% A

peripheral cell ZMEATfifi#%

perl programming language perl F2/ 71115 H
Personal Computer( PC) > NG5
Personal Digital Assistant( PDA) /> ANZCF B
physical layer protocol ) #JZHiY
piezoelectric  HHL I

pipeline architecture &k 451
pipeline instruction £k $54
pipeline operation EZEAF
pipeline processing 45 ZEAbFf

pit I G 1

pitch i ; [A]

pitch, dot riff

pitch, lead 5|Zk[n]iH

pixel 5%

plane “F-1il; )=

plotter  Zz[EI4/L

polymorphism %75

port, dual- XL H

port, parallel ~F17¥s

port, serial  Ef 7

port, serial read H3fTiEHL I
portability — AJ FAH M
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portable N F£4% ; T4

Portable Appliance Tester( PAT) {8482 s 2451 { %
portable battery F-H2=CHL

portable electronics il #5UHL 7% %

positive charge 1 Hlfaf

positive electrode  1F Hi

positive grid  IEHHE

power JJJ°R

power amplifier DA 4

power control TRl

power, magnification i KIJJH

preamble transmission {ij %%

precision 5

precision, double- XUR§EE

precision, high A&

primary address JRHbhL

primary battery J5Hijth

print head #TE3k

printer  {JEJHL

Printer Command Language( PCL) fJEIHLIEA1ES
Printer Description Language (PDL)  JTEIHLIfRIE S
printer, daisy wheel 2§55 3CFTENHL

printer, dot matrix &% [FCATEPHL

printer, impact {5 Z T ENHL

printer, ink-jet MizECITEIHL

printer, laser JHOCITENHL

printer, line F7CATERAL

printer, screen ZZ [ EJFH AL ; (W ENAIL

printer, solder paste E3ZFTENHL

printer, thermal —#RZATENHL

printing, ion-flow & F-iit$El

printing , near-letter quality it Bi=F 4T 4T ED
programmable 1] J

projectile i 5 {4

protective layer {#4/)Z

protocol T

pulse ki

Pulse Amplitude Modulation( PAM)  Jikilig i i
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pure tone Zfi#
push-pull R Z; HEHFE
pushbutton %4

quad PUICHH
quench detector £ 1F A5 3
query A

Query Processing Unit( QPU) kb ¥ 5T
queue HEZI

queue, code fLAHEF

quick sort PRERHEF

R

Random Access Memory (RAM)  BlEFLFEHULE fifi
Random Access Storage( RAS)  FlHL{FEULFfifs
raster  OCH, S, RO, i

raster graphics processor A EIR AL FE AR
reaction &/

real image SZ1%

real-time interrupt  SZHS T

Real-Time Operating System(RTOS) SCHfEL RS
Real-Time Protocol (RTP)  ZEHFHRY
recognition, speech IH T HEIA

recognition, voice 75 5 HFIA

recognizer, word FZHIATGE

redundancy JUARSE, TCASHY , T04%, 4%
reflectance  JZ ff R

refresh  H5T

refresh cycle  H 7 JE| 1

region [X1f

register, regular H I A5 77 2%

register, segment Bt A7 7w

register, serial H{TAFLEAN

register, set P77

register, shift V%27 f7 v

relational database & Z &l g

Relational Database Management System( RDBMS) ¢ R £l FEE FE 22450
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remote  ILFE

remote enable/disable ICHE /A% 1F
Remote File Service( RES)  uCHeE C{4AR 55
Remote login( R-login)  iCHEE 5%
Remote Procedure Call( RPC) LAt f i H]
repeater Ak

repetition rate &

repetitive  HEL &

replicated directory & ifill H 5%

report it 5%

report generation i 445 Al

request E3KIEK

request, interrupt( IRQ) T Z K
reservation f4FH ; FAE

reset &

resource request IR TE R

resource, shared- i/

response time 507 B[] 0] )iz 5[]
restore  FEAEA ;iDL JE

resume KA

retrace  [A[ 4

retrieve ¥ 2 ; WiHL

return  [A]3% ; 1R[]

ring, token Z*pHIR

rp 7 EIE

robot  HLEFA

robot arm  H/LHEEF

rocker switch FEFF=CFF K

rotator  HEEL Ay

router [ #F

routine  HfTREF

routing algorithm [} FH .74

routing control i H PEFESE il

row 171

rule, generic il AN

run time iz {7 [H]

Run-Length Limited( RLL)  Ji##2 [ 2 BR
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sample and hold RFEHIPREF
sampling U
scalar  Hp i
scalar product FRfd
scan  f1¥#
scan path  FIffigie
scan rate I
scan, boundary Zx {4
scan, double XUf1H#
scan, raster OGHHAR
scanning , interlaced AZZLEH ; [RT TS
scanning , sequential 1744 ;ML 414
scanning , vertical I [ f4#
scope L[
screen  JfAy
screen, fluorescent ¢ J{ike
search, binary tree . JCHIRAE S
search, comparative LRI F-
search, distributive 43fc =048 5
search, external AP -
search, internal R4
search, linear Z&{E{H 5
search, sequential JIIJF48 -
second, byte-per- HFFFITEL
second, million instructions per( MIPS)  &FFb A 7 25984
secondary output YA H 5 K Pk
section [X Bt
segment 73 B¢
segment address 3Bl
segment offset 7Bt fi#%
segment register 77 B A AT-4v
segment, code fUi54rEE
segment, paging 43 U170 B¢
semiconductor -5k
sensor AR
sensor, image AR 7%
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separator, encoder/decoder data i/ i i 4 B 7 a2
sequence |15

sequential list JIIF¥%1]

sequential mapping B9 B

serial HifT

serial adapter Hf7HCHERR

serial bit HAT{7

Serial-In Serial-Out ( SISO) # A 5 1}

server Mz 55 v

server, disk Wi4EAR 55 a%

server, file SCIFR 55 4%

server, network #5555

service, bulletin board( BBS)  Hi i & H it 55
service, remote file( RFS) itFe A AR %
Services Switching Point( SSP) [l 55 3¢ 55
Serving GPRS Support Node( SGSN)  GPRS Ml 55 %44 15
session X i

Session Initiation Protocol( SIP) &% /5 shihhil
session layer Zif)=

set 4

set instruction 4544

set, character FAi4E

set-top box LI &

shadow [H%

shielding  S5Fifft

short %5 %

short circuit % i

shutdown {5541

shutter 1]

signal processing f754bFf

simulate  f5 48]

slot  [A] P ; TG A% A 10

Small-Scale Integration( SSI)  /INHRARAE A,
smart sensor 2 AEEIERAY

socket i Az

soft state  HCIRZS

software  HX{F

software library  $Xf)-
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software portability U i FZ AT
software repository 2 {F1Efif E
software reusability % {4- ] & HIE
software tool #Xf} T E.

software trigger A1 fih A&

sort, comparative V8 =CHER
sort, distributive 43t = HEF
sort, external ZPMHHERF

sort, insertion i AFCHEF

sort, interchange ACHzUHER
sort, internal PNIRHEF

sort, merge X

sort, partition exchange | /33c = HET
, selection FEFEHEF

sound spectrum 7 i

sort

sound speed i H

source code AL

source file Y1

spanning tree algorithm A B & %
spectrum, sound i

speech recognition ¥ F7iH 5
speech synthesizer 5 & T
speed THFE

stack HEFR

stack register FAEHEFREES

star connection R IEHE

star network IR 4%

star network topology AR Z& 3+
state diagram ARZS K

state, initial FJUHIRES

state, logic ZHURZE

state, steady- Fa k&

state, wait FHRE

statement  3AR4] ; Fik

statement, conditional £c{4=0iAk %]
station, network &k

station, single-attached( SAS) M B &k
status RS
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status bit HRZSNL

status byte REFTT

storage bit £FfE

storage class F7fifZ 5

storage temperature  {7fifs it
stream £ ; 3

string  FH?

structural analysis £ 444347
structure, tree  FARGEHE
structure, user J 45
sub-addressing bkt T4k, FHk
sub-band coding -7 gw i
subnet ¥

subphase F Bt

subroutine T FEF, T4 T FE T
subset 14E

subsystem  R4E

subsystem bus T R4
superset A%

table ¥4 &
table, file allocation( FAT) it ¥
table, index 25| &
table, truth EL{HF
Tagged Image File Format( TIFF) 2 fric BRI (FH Aldus Fl Microsoft B4
TFA)
tangent 1LY TJ4k
tape, cassette RrUAF
telecom HL{E, HL iR, iE (S
telecommunication service HL{F V55 ; (ISDN) i FH P 2&8mll 55
teleconferencing EHREZ I, LI 2 X
template A ; iR
terminal 235
Terminal Adapter( TA) Zumfit$5 4%
terminal mode  Z¥i 7 =
terminal server 2R %5 %%
terminal voltage #¥jiHd H
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terminal , data A2 ImAL
terminal , intelligent & BRI ZLom AL
terminal , keyboard FH &R
time trigger B[R] il A2 %%
timing analysis EMTMHT, B4 HF
timing constraint & 5} PR
timing data &S EHE
timing delay 7€} 4R
timing diagram 5 H %]
token A AUbR
Token Bus Controller( TBC) 4l B2k F2 ] 4%
token bus network 4 ELZk K]
token ring A J# I
token ring switch 2> LR AE
tone i ;3514
tone, dual XX
tone, fundamental &5
tone, pure Zfir
topological inversion FiFh 5
topological mapping  #14 Mkt 5
topology  #ifh,#hfh
touch screen  fili ¥4 3 Fi
trace iEES; il
transform &4t
transform operation 7 {4
transformation , discrete 25 g 2% fiit
transition  FEif ;A8 i
transition time %49 [i]
translation M 55 i
Transmission Control Protocol( TCP)  {&Hid% il pil
Transmission Control Protocol/Internet Protocol ( TCP/IP)  f&#aid i/ i W firisl
transmission layer 5% /2
transmission, digital FFAL%i
transmission, serial H (&
transmission, synchronous  [f]2E4% i
transparent 1% ]
transport layer f%i%)2
transpose matrix 5% &[4
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tree

tree network topology PR RIFHFM FEA
tree structure B AREEF

truth table H(HZ

tube, cathode ray( CRT) PAMHTZR4S
tube, vacuum H.554H

type, bus JLZEZEHA

undefined A 5E XY

unidirection  Hi[n]

Uniform Resource Locator( URL) G— & W ENFT, 5 — % I E N oy
Uniform Resource Name( URN) 4 — %44
unit  FL7 ; BT

unit, binary | HOC

unit, bus control EZRIE | HIT

unit, cache 2% A7 A LT

unit, central processing( CPU) 1 Yt fbHZE
unit, paging 43 LELIC

universal i

universal ADSL i# ] ADSL

universal buffer il HJZE s

universal counter il Fi14c#%

Universal Synchronous Bus( USB) i H[A]) 20 4k
upgrade F+&

usability  A] £

user HIM

user interface JHFHET, [ AL

user, end i H P

user-defined H] F i X

utility  SEHFEIT

utility bus 2y H B4k

vacant code 531%

vacuum tube FHE54E

valid AR

valid memory address 7 A7t ar A1k
validation  ffi7A
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value & ; Mi(H

vector K, [0 H

vector product  [a] g fH

vector resolution  [] g fif

vector sum  [7] 3 Fll

velocity

verification  4&1iF

verification system 4L ZR 50

vertex mlj—i

vertical & EL[Y

Very High Scale Integrated Circuit( VHSIC) 7 f KA 42 Al i 1%
Very Large Scale Integrated circuit( VLSI)  #8 K HIAEE il o %
video amplifier FRITHE K4S

video attribute  FRA & P

video codec PN Jt fiff ith v , P Zh AL

video converter AT i 2%

video database  FILAT L

virtual  FE

virtual circuit  FE4PLHE #%

virtual reality ~ HELFL L

Virtual Reality Modeling Language( VRML) ML A S

virus ﬁ%;ﬁﬁﬂlﬁﬁ
:/—‘—\A =) = Sl =

volume Z5E ;i
volume control 75§51l

wait state  FHRE

wait-state controller SFEOR ST 7
wait-state generator SEEEIR S A 2R
warm-up time  FiUHAT ]

warning 4k

watchdog Wit %%

waterproof [ 7K 1

watertight A 7KHY , AEIKT

watt (W) FLFF

watt-hour (Wh)  FLAF/NEF
What-You-See-What-You-Get( WYSWYG)  Aff WLBI FiF 5
Wide Area Network( WAN) Tl 4%
wide band  FEHIAT
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1y

wide, byte- {7

window Pl

window size FLE R, O RS
window , register AFf7av LT

wire B

wireless JGZk

wireless LAN T2k X a4 ) 2%

word F ;54

word interleaving FACL | FACEE
workstation T /Euf

World Wide Web( WWW) 45k T 15 [%4
worm 5 HUFR P (76 N4 _E F shis T — R LT )
wow FE5E

wrap ZR%K

wrap-around  F{ %%

write 5 A

write access 5 AFEHL

write buffer 5 AZE 7

write cache 5 AT O P AFA
write cycle 55 A JH|1H

X-ray spectrum X £
x-y recorder x-y it'sEAY

xDSL SR HI P 4%

yoke i3

Y connection Y 1%
Y network Y M%%
Y-T display Y-T &W7R

Y-address  Y-Hbht

Y-connected circuit AR %1% HL S

Z

Z modem  TEVRITH R ZREERS b A% 5 SO0 —Fh 2, v B gl L s A
Z-address  Z Jihl
Z-axis amplifier Z i A28

<222 -



MIRE IRFEFIRIEPNEREXK

B AR R 5 5B A 95 H 25515 , KH 90 5055 KT Ak, T
XA WS ) F AT, I | B ol BB S LA 1 56, AL D,
BRI R TR M 20 BRIV SR T3 IR

2007 4R, BRI A T KSR R Jheh S R TP i T
S SEHE S TR 3 AR B R R BRI IR, K Iei g 12
P60 T LA R BRI T R H S I 5 0k A PG 0 £
B, TFA R Ut 6 B 3 T TR B0 24 ) SRR, 2 2 4R 0 B BT 5 2 0 3
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1. —fgEkK

(1) W I PEfRRE ST . REWTESOEBASAL, REWT I 0 % SuB iR TE F— e PE B i k1A | B
Wi e 2 51 (BEA4h 130 ~ 150 d8)) B9 E T R A E LT B, e Horbol KR, I 2L
M, BB FHEAR WY 13005

(2) MIBFIEBRES . fefeF T B h HIGE I, T est e — F T ishHe , et H
HIREHSOE TR BB R B BB TR R Mk 5, A thEOE R 18y 18
WA TER | BETE AR P B A ) 2515 Tt

(3) FIEIRMEARE S . REBEATLIE — M PR UM (1) 08 SCSC RT3 4 B 3R 3 B 43 70
i) AEPRTH B R RS R RE B A R 1) 152 3 B TR B B 4 100 i8], RESEDY SEbt
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P P R B 3 SRS AT, REREE TR AR hR WL R SR Y B R RE
TE B A R B2 5 7

(4) BIHFILAES): BESEM— MM TR S5 , BEF IR N2 007 OIER 175 I A & A 1Y
FAFAE, GBS B UL AN L, BRETE /N P — RIS R s R AN S R 2D T 120 TR R
SC,INARSEASERE  rpuc AR, IS Y T B BT BB R AR TR H RE

(5) BHIEREST . BB Bhin] HLXT b 2R 1) SCEE A TOE DL B 1F , P 3 oy B /N 24
300 A~ BIR]  DUAETRE N BN 2 250 ANIFE, 1R CHEARMERY , JCE R PR RIS
FIRER

(6) HEXARNL & AR AYIRNL & RIA RN 2 4795 A~ BiE Al 700 AMAIZH (75 R R 42
RN, Her 24 2000 A2 ia) R B a1, BPEEK 27 A= RB 08 76 DAY JE i - A8 1 S R4
FEIRWAN 5 TSz F R

2. REEX

(1) Wy BEARRE ) REWTESETERTE AU | RESEAIT R 2OE R IR B i3
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Mo REWTHE ST [ ZN L OE T AR, BEWT ] S D2 i L R AR N et e

(2) HBRIRRETT . RREZ WA | HERT bk — Mk Lo b PEs B A 7 X G i e, B
T R 1 5 AR R RS AT U R 1 SCAR sl B I PR O b ag i s
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(3) BeliEHfgRE Sy, REIRIEA — M 1) SR B H 2 B A B AT, R I 2 [ A
HEIBE PIAAE A SCRE B8 ORI M ) 152 fT 2 & b R 38 SCHRFn B2k,

(4) PHEFRILAESS . BEHSCTERE fres Ll 0 fal s A Al Fas S, se LB g K He
5 b A AR, BETE /N NS A /DT 200 G 43560 SCERISLE SC, JEAR ek
WA N, OS2 R

(5) BHPEREST . REAS By IR LB T Lol 9 SCRk BRI [ R T LA — e X
(ST REBH IR 28 vh [ EME BRSO Ay S0 R o S DU R B /NI 24 400 A 2if BRI
FRHUN RN 350 DU, PRSCPIASHERG , AR A TCRS 1F IR IR, SCTBIIGA R 18 &k
B

(6) HEFFIRNE & B4R MIRNC R RGA B2 7675 ANEAIR A 1870 MA 4 (fdh sy —
LSRRI o SR N 2 AR RN (B AR AL S Ll aRliL ), Hoh 2y 2360 4~ B ] A BB
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MRF o & X
Unit 1

[ Ex1 ] AR DR SO 28 [R5 [R]

(1) A general purpose computer has four main components; the arithmetic logic unit
( ALU) , the control unit, the memory, and the input and output devices ( collectively termed
1/0).

(2) The control unit, ALU, registers, and basic L’O (and often other hardware closely
linked with these) are collectively known as a central processing unit ( CPU).

(3) The control unit (often called a control system or central controller) manages the
computer’s various components; it reads and interprets ( decodes) the program instructions,
transforming them into a series of control signals which activate other parts of the computer.

(4) The ALU is capable of performing two classes of operations: arithmetic and logic.

(5) On a typical personal computer, peripherals include input devices like the keyboard
and mouse, and output devices such as the display and printer. Hard disk drives, floppy disk
drives and optical disc drives serve as both input and output devices. Computer networking is
another form of 1/0.

[Ex2 ]38 0] rh

W o

[ Ex3 ]l S 5 8=

(1) A (2) C (3) D (4) C (5) A

Unit 2

[ Ex1 ] HEE DR 3 P4 25 124 1At

(1) C is a computer programming language. That means that you can use C to create
lists of instructions for a computer to follow.

(2) Stderr is a special UNIX file which serves as the channel for error messages.

(3) The body of the function is bounded by a set of curly brackets.

(4) They are integer values,floating point values and single character values.

(5) The way your program remembers things is by using variables.

[ Ex2 ]38 F A0+ Bl P 3

(1) M™E#ERR T TR R B,

(2) 5 BT TSEMENTEE LS50,

(3) Zn B R BT AR S — e By — ATl e ] iz AT ) A i R R

(4) PREUAT—XF K455 43 F,
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(5) X2 printf 154) 148 5, fprintf Fi 5 AR 0% B A% 2 —A~ 30

(6) DRI SCHF R —AME AR AR B E YRRk UNIX SO,

(7) BV IZRE T A 0E H i g o 1] B — D SO BT BRI, A% 304w o th SC 7Y
H B ALK BTE R L,

(8) X2 H Power pREL, JFKF IR HH K4S result 28

[ Ex3 4% 2 i 2 S22

(1) B (2) A (3) A (4) A (5) C

Unit 3

[Ex1] AR afaii SCN 72 m] 225 n] i,

(1) Discrete Mathematics is the general term for several branches of mathematics,
which is based on the study of mathematical structures that are fundamentally discrete rather
than continuous.

(2) Research in discrete mathematics increased in the latter half of the twentieth century
partly due to the development of digital computers which operate in discrete steps and store
data in discrete bits.

(3) The topics in Discrete Mathematic are Theoretical computer science, Mathematical
logic, Set theory, Graph theory, Operation research, Topology.

(4) Logical formulas are discrete structures, as are proofs, which form finite trees or,
more generally, directed acyclic graphstructures.

(5) Operations research techniques include linear programming and other areas of
optimization, queuing theory, scheduling theory, network theory. Operations research also
includes continuous topics such as continuous-time Markov process, continuous-time
martingales, process optimization, and continuous and hybrid control theory.

[Ex2 ]38 R 0] h 3

(1) Fie—TAEFZBUULH A&7 R,

(2) LA MICERZIIAYE RYPURR L —FhEHE | XFPEHMEC R,

(3) BFRCBCE A D NS R T AR BTN G B At .

(4) BEECA Ml m T Ber A R SRR I b 2 2 B

(5) HEHLER FEATHITIES .

(6) ®ELAINTF S , NRERINLILS

(7) FTLAE S e 5 SCAZ AMAT ATy BARAT — )7 e SO BB E

(8) /Ay USB 45 1 LR 229 1 EE PR, 820k T LU TG S e 4 T B 4607 221004

[ Ex3 |l 2 25 S8 s

(1) D (2) B (3) C (4) DA

Unit 4

[ Ex1 )RR S N 25 [0l 25 1) it
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(1) A software process is a set of activities that leads to the production of a software
product.

(2) They are Software specification, Software design and implementation, Software
validation and Software evolution.

(3) Software processes can be improved by process standardisation where the diversity
in software processes across an organisation is reduced.

(4) Because of the costs of produdng and approving documents, iterations are costly
and involve significant rework. Therefore, after a small number of iterations, it is nonnal to
freeze parts of the development.

(5) Errors and omissions in the original software requirements are discovered. Program
and design errors, emerge and the need for new functionality is identified. The system must
therefore evolve to remain useful.

[ Ex2 ]38 F 510 BHF 9 3C

(1) — DA R — S A S A T 6 3

(2) W T ZRBAQNE 7, Br DU R A sh eyl RERAs AT BRI,

(3) THHEAHUG B T2 (CASE) T By vk 52 2 BRI, Heorb—A i U i
REHATHR I 22 570

(4) XTS5 RS, H TR KT BT LR — > RIG SEEr S R T REE A AL .

(5) B BRBAR AL RS R,

(6) RGIT At 18 F 2R LA Mg R ge b, midE L IT &

(7) FEXAB B BB RATF — R P B e Hon s ey

(8) AR {1 L 4 7E T8 AR B B Beaf A g Sory , i B e 5 A T i A Y
—E

[ Ex3 |k iy & 58I

(1)B (2)C (3) D (4) B (5) C

Unit 5

[ Ex1 ARG R SCH 7828

(1) system (2) manipulates (3) capability (4) conflict (5) execute

[ Ex2 ]38 F 204+ Bl 3,

(1) MySQL #5412 22 e I Y J2 & 77 o/ B 55 8 2248, 3 Ah 448 LR 45 2% R rhols
Mz 55 2 L IEFRAE RS PR LT

(2) M55 ot HAEBAERAE PR nRR T, & P a4 LX) AR A

(3) MySQL &t 5 4 AR A P28 R8s P2 2R 48, BT DA, 7% P o e FLE A7 ZE A bl | iy sl
HIBATTE H A 7 (IR 55 4R

(4) X, —4 % P — M FRTE MySQL 7311 i) MySQL #2%

(5) MySQL [FImtapefl FHAEAESE 505 =, Bt , M SR sl FHoAbfe e e i 4

(6) X {# VR HE AR A< P B3 I b <y 40V ol B o i 4 ) R At 7 T R 4R T
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MySQL .
(7) 3 —AULAT4e H ik phpMyAdmin, ERELEFH P g i P25 T & i) MySQL,
(8) TERXFMELLT , —LLFN AT REAN R , inZ5 5 SQL B MY 75 5K,
[Ex3 ]Ik Ffii 5 i A Sedi
(1) A (2) A (3) B (4) D (5) C

Unit 6

[ Ex1 ] ERSCAN 78828

(1) unmanned (2) probes (3) computexized (4) fight (5) lives

[ Ex2 ]38 B &A@ b 50,

(1) —Mr AXRGE— D THEALEE AR R AR WF e a4 HoAth—
PR, B 2 o 58 U AR 5 Y T RE TR .

(2) TER 80 AR, i AX RGN Y M G016 & U FE SR IR, DT U FR 28 A
T IATA N FHRME A= 35 ) B — A M s

(3) fltm, e AL RGEE KA AT R R G- ARAr IB A A E R R AT
BT 3fe % FIHLZH A 51 ) A= i 52 31t

(4) MEPFIN— 4 i 4 L R 5, AR B 4 R (R 5, 1% B AH 3% 0 H i
E5 3

(5) WURARIRSEI , W (R Iy 1) SCRY rh AT VR T S iy B I AE N .

(6) WRIRMIXA A AR AR PO 2 A M AR F R Z .

(7) AMEAUR T PRt 45 BB | 1R 40 8 38 il — 2% i 2 03 B IR i LA
Ay AL T A B

(8) EEATIRE BATE RMTIE 0 i A& 1. AT LAglrh e B pLaE i iy
BOLEFTERSS A/ NEEUEFIIATER B R EAS AR, ¥ LR e FE M
NECFHI B (PDA) B AP R AR S,

[ Ex3 )il i & IR

(1) B (2) A (3) D (4) B (5) C

&

Al

Unit 7

[ Ex1 ] AR DR SO 2 B2 TR

(1) The Internet Protocol Suite is the set of communications protocols used for the
Internet and other similar networks.

(2) The Transmission Control Protocol ( TCP) and the Internet Protocol (IP).

(3) The TCP/IP model consists of four layers. From lowest to highest, these are the
Link Layer, the Internet Layer, the Transport Layer, and the Application Layer.

(4) In the early 1970s.

(5) An application uses a set of protocols to send its data down the layers, being further
encapsulated at each level.
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[ Ex2 ]3R5 ) 1 B o,

(1) PAURE TS kA1 S S 4R PR D R A 2 (L 2852 17 7 P 28 A5 i i

(2) L2 A b 3, T AR B e e 2 0 B | e MO E R 5
i PR N B X REFE B AL S 2

(3) PFERI PR SGEIE T 1970 4FF1 10 /Y I By s B F 58000 5 WL ( DARPA ) BEATRUBIFSE
HIH %,

(4) 1978—1983 4£ | JLFf TCP/1IP JR RIFE Z LT A .

(5) TCP/IP PN £H 8 i 4 St 4 Ui Al 55

(6) X—PEERIFEAA BN — AR B 2S5 BER FF 2R L LA e bR

(7) TE445 6 M IR R G Q4G G i R R4, #7%F TCP/IP S5,

(8) KERFFHY 1P 5L F2)F 51 vl 3d i flf =40 5= (At ] LUZ A B is0) i
I YV A% B (APT) TIRESE A

[ Ex3 ) 2E4id i 2 S84 =8

(1) B (2) C (3) D (4) C (5) A

Unit 8

[ Ex1 ] AR TR SCPH 25 A1 [

(1) Array: Quick insertion, very fast access if index known while Slowing search,
slowing deletion, fixed size.

(2) Binary tree: Quicking search, insertion, deletion (if tree remains balanced) while
Deleting algorithm is complex.

(3) Algorithm is a method to make search, insert,delete a item more effectively.

(4) Procedural programs are organized by dividing the code into functions, so when
several functions needed to access the same data,it is easy to bring troubles.

(5) Every entity in our real word can be seems as an object. Objects of the same type can
be called a class when you need to look up tens of thousands of items in less than a second.

[ Ex2 J4U R #04) 7~ B g vp 5

(1) T Java )88 4540 5 50 02 2 L B HIE Ak 3 R 4 A8 2 1) 0 X7 Ak ) e 8 T Y
I,

(2) B EXF BT BAR B FE AR A

(3) Z2H eR BT LAJE IS R A BT, P R s S

(4) FEFFH R GO B b 0 ot 8 A5 BT AN A | T L 348 R A% o aok 2 A A
Rleh 4 A F TR R

(5) FRIF it 2 a8 e Al LIS A2 R b A E 2 R U 1)

(6) HER LRI Z )5 i) 2 A EHE A it 41

(7) BEFRIZ—Fh R TG AFGEOLT] & T 2 Fhod 1 otk e

(8) X HLLLns Ay T UL, MR T, HERER ™ H TR,

[ Ex3 )i S a5 S
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(1) C (2) B (3) A (4) A (5)B
Unit 9

[ Ex1 ]S BRSO 7828

(1) prohibits  (2) restriction (3) generates (4) enthusiast (5) appropriate

[ Ex2 4t B &A@l b 50,

(1) MSDN & AR P i — 045 (i) , B RSTAL IR /) FF R 55 I B 56
R, R REEH R N USSR R BRVE RS, i & N BB R S MRIE R R,
T AN R APT KRR B e R P A T 5

(2) Y1 E5H MSDN i, PHE 3 5e 5 A L4 - 7 b i TARME 55, XT3 1Y)
= HIEM T —Le BT ER .

(3) #H{4JE IComponent # M1 (Y BIASE B, FFAE A FE A 8 5 B 47 FE R i A 2 AR 1Y

(4) FEXFIFH T, -] LA AsyncCompletedEventArgs 25K A= F O 2S, TEIR A= 26
rr R INALAT S5 28 e AV L Y R AT B

(5) System. ComponentModel 4% %5 [ #& {1t | — 2 H] T 5C Iz 47 i AT+ A9 28 1
LT IS,

(6) MSDNAA [l f7 A& MSDN FYIK 1 N HE K 1 1Rl MSDN [ 34 T [5e] #5114 PN 25 o
TR

(7) BRI, B — MR —F &, Wi iZF & 0T RLOE 6 4 38T A Y MSDN
5% .

(8) TnHAREIN T System. ComponentModel. AsyncCompletedEventHandler Z= 4L 19 5
PFsEH

[ Ex3 |l iy & 5= .

(1) A (2) D (3) B (4) D (5) C

Unit 10

[ Ex1 JARAE PR SCH 78828

(1) complex (2) yielding (3) execute (4) parallel (5) magnitude

[ Ex2 ]38 F 204+ Bl 3,

(1) “UAL” X—ARIETEG I3 A5 BT R4 S 1 22 10 E i L — A RS 5 e AR
AT A .

(2) TESACHE 2 i an I AR O Ak B e F s kg e

(3) FHEL L FRATE A g iR UL AL 5 th (1 K ZEL A2 A Al A E 1Y .

(4) FATTEXSFEFIAT e 4 T I A GBI i, i EL 224G 4 10 40 4R A 2631
FATHY ELDE

(5) ARALLZIIE , g 20, 2 P gm 1A 7 IR ) T RE— 2L,

(6) LAz miF 28 i PERE
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(7) PRI (a2 45 L

(8) AL AT A IE IS AR g A it A G i) 4 1 #3902 AR fif 22
HAET .

[ Ex3 ) E+fid 2 i) A 2t s

(1) A (2) A (3) B (4) C (5) A

Unit 11

[ Ex1 ] AR 4G TR SO 25 [ 5 Tt

(1) An operating system is software, consisting of programs and data that runs on
computers and manages the computer hardware and provides common services for efficient
execution of various application software.

(2) Including batch processing, input/output interrupt, buffering, multitasking,
spooling, runtime libraries, link-loading, and programs for sorting records in files.

(3) The first microcomputers did not have the capacity or need for the elaborate
operating systems that had been developed for mainframes and minis.

(4) Microsoft Windows is a family of proprietary operating systems most commonly
used on personal computers.

(5) Ken Thompson wrote B, mainly based on BCPL, which he used to write UNIX,
based on his experience in the multics project.

[ Ex2 ]38 T 41 8) 1 B 3

(1) 20 tH42 50 4000, T BHL— K HEEIT— PR,

(2) Mac RIFAERGR—A PR A G A A8, A& HARA AU B 57
TERIERL.

(3) 20 42 60 4E4U, IBM £ OS/360 5IA— G 137 ahZ 1Y B — 124 F RS
&, DX System/360 B EHE,

(4) TP AR ERAE RGN ROM IR TR it o BB,

(5) AN NTHFHUAE ] A e 7 A48T R 48 /& Windows 7, Tz 55 4 (i FH 64 o il A
FE A G0 /2 Windows Server 2008

(6) 28 UNIX FikR—"1Z ok B1ER S, It System V BSD 1 GNU /Linux %
JUAF 5201,

(7) “2& UNIX” il HH5BE400EOE UNIX #:45 R 40— 38 8E R 4e

(8) TFEPARME 5 ZR AY LA 2 45 & MINIX, 1fij A 2£ 2 40 (U0 Singularity ) 8.4 ] T
W5

[ Ex3 | effih 8 S e

(1) C (2) B (3) D (4) D (5) D
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iR G Z F ¥ X
Unit 1 +EHEN

Text A iTEHHITHEE

1. oAb BTN Ab IR 28

— &8I AL PYRER A AL . BARZ B IC(ALU) FEHIERIC L6 A, DL S
ANFH (1/0) 18, IXSCTPIRE A 4] 2R A B S 2 H i ok

BEAS TR BB LA TTACA /N BR ZHL A, 36 /)N v i T DL — A4S H 1T e e i E AT T
Kz, BRI R E R () i B R S BG4~ 17, ¢
HEHCER—1“0" (IEZERR) , WS E BGEE ], (15— H g ) — e 240k
AT LA A L B ) — A E 2R

FEl PRI ALU 3 FF e LA SCEAS ) 1/ O ( B L B3R () HABRE 1 ) BfR A ep Je b 3
HL(CPU) . I CPU A2 OTAa R, 1A 20 4D 70 4EACH )G, CPU @ %
FERAE— R B b PN A BRAS

1985 4F )5, VP2 A0 PRSI S2 0T MIPS ( JG HB0H: 8 (10 T /K £ U B ) 1R R 454
A RAS, Rz M, MIPS 248 i MIPS $AK (LATTRY MIPS iHHEHL RS ) I+
KERE AT E DL (RISC) 5 K R 450 (1SA) , FIAY MIPS 1A R 4542 32 i,
Froh MIPS32, BfJSHENT o4 (VRAS, MIPS32 64825 64 1454 1) MIPS64 1544
[ AR 1, MIP32 FRifErb 2 — Il S P B A% 0 #5045 4, 5K MIP32 #5845 ik ft
B LAY MIPS #8245, 5 RZ5 CPU 34, M T HAHXI ] 3, MIP32 54 512 K2R
FEC TR HLES ) i iy ULIFE A AL 28 . MIPS32 Jillik (ADD) BB A ik 141 s,

Pl T CGRE RS R G s b R ) BRI BN SR, B IRREBOME
B (RS B 4E 4 8 e A28 i — R AN T LA i 5 5 ek AL
P BRG0P e AR S48 S Y, A M RE

TEFTA 1 CPU Hr, — G {1 2 R e AR , & & — N Rk A7 B B 00 ( — 137 A7
) T IREE T — RIS e ar T U A

B ARG IIEEWNT , E X — LAk, B — 2B B AT GE AT AR FE , 5% 5
AN CPU 2 DICAS [] IR A T

HRIEFR T T B8 R ISR IT T — 448 2 1Ry,

BB ACAS TS & i i HA R B0 — a2 35 7 .

IR RN T &4,

MPIAT- B0 (SO AT 25 ) TS 4 B ifs ROAE 8l v 75 50008 A a7 0 5 A7
TEFRA U,

PR E BT LS ALU SUAFF7 40
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WRZFE A T2 ALU 038 52 B 5 1, U042 58 2 AT T P i oK 44 .

W ALU 3R [ 45 55 AAEft a0 B ol 37 A7, sl b i &

B TFIZ BT TR (OMEEE ) (U2 5 — B o0, B v L 78 ALU i#F 71t
M AR ELER N 100 FF R BOE L F — S48 AR AERR T 54 HRTHE 100 (07
B BT EER E S AR O Bk FUVFIEIR (B T ELE R T ) R H
5 &R AP T (I A A )

(EAERA R, E il oo A H TS 2 7 515 2 1Y RIVRAVEAR B 58— a7
HEHFER, F58 F i 2R CPU it , i 7 —Fh /N H B LRy e
JPA% BT TR P SR S T A R e 4 ke A

2. ER/EEHIT(ALU)

ALU REPATRREAE . AARZHMEHIZR,

RERE Y ALU SCRERYSAGZ S0 45 T RE R S Fnoatis , T e fu g6 afe i sl b i ok
= eREL(ANTESZ AR5L5F) FE R, AL U RE A TR B (R SB35, T H: At AT
SRR R E BB RS, SR, ARETA T 5 ] PR AR A AT AT+ R HLAR AT LA 3 i) 2
T HARK 2 A48 E i il e AT LARRA T IO fT 2098 Rt AR T T HEHLAR AT LA SR 71T
fal ARG F JAS AR AR 2 T Z2 ) [], G SR B B ALU AS J 4% S RpiX FE 44 . —
A~ ALU AT He A A E /NI 8145 2K BB ( True 5% False) , 3R T2 % T, K Fali/)h
THAE(“64 BT KT 6577)

BB AR /KiE % . AND OR XOR F1 NOT, A LA =11 & FE A At 31
A 2RI X SR H

bR A AL AT DL 24 ALU, fli e AT Al LLTE ] — i [ Ah B 22 2545 4, BA
SIMD FI MIMD $544 i B b 3R 28 A H B LR & 42t n] IPUT R B EREE
) ALU,

3. ATF

LR 7 it o PR A SN A, S i T S ALEEL R S A A o ) — Fp
A, TR . W 12 B REEAE i 25 2 — R BE ML U LN AE, 2
7 1955—1975 4F3X 20 -ff H

REVERZ D AERE B EHL TR AR 20 42 60 4E4C, BB ¥k SR E 68 5
B,

AT LB FEATLAE fifh i 25 Ol B OB I o8 %, B SRITERAT A s Rk
“Hihb” I EH AT DA — AT, 0T LIS AT AL R T 123 BRI R T A 1357 AU
JU” BB AT 1357 BLAVEUMEI B0 2468 |, BB RS HHIC 15957, FHETENTET
A5 T REICR BRI s, Bk B, BE B LIS S AP APl 28 M54 5
M T CPU IR A FZERAE BN, I LR SRS N TR 0 — B B F A

TEILE T A BT R ML, B 4 o ER R B AE0if 8 LR i (FR A1) 1Y
TR B FETREB L 256 MARFR T (2° = 256) ; LB & 0 ~ 255 T H
-128 ~ +127, fEEE RAECT, o] U LA L2009 7737 GRF R4~ 4 488 4
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FAT) o YW LGRS, SN LEE AN 2 MAME R R, HAZ HE bR T BB Y, {FUE H
BAE]LBR T LTI R S iy 1T 3, REREHAT-RR LG A ok nT LA
FERRATAT RSB, BT RN A S, BT CHFEF .

CPU i F R A A e B — L RFBRAE A A TR 00, L AP e R S A IR, Bl T
CPU fZE#Y ,CPU HUEH A 2 ~ 100 T frar . AFAras H T A0t B 200 75 2 U7 1Al i Bl
TG, LA R YT S U ) A A PR B TR AN AR B LA T B () A
fiti PRA T oK (HE X T ALU FifE il 200 | XA R 228 i HRAE ) BB 3 T3Pl

RN EEA PR R, BEPLAE At % (PR RAM) Fil A7 it 4 ( 30K
ROM) , RAM % & CPU A48 4B o] BEEUN S A, {H ROM J2 Tl Jle %6 A BicHis Fd 1, 7k
AL | FFLL CPU FLUAE M HREE . ROM 25 MLyl 0 H R ARG B ML 00 Bh 1L i sh s
A — BT, ML I OE P T, RAM B N A B B , 15 ROM Gz 14 B R4
f£ PC ", ROM A& LT F1 BIOS, RS AL E BT S 20, iH AL
VE R G A8 e o L B 25 3K 2 25 N4k B RAM, 7E % AT EHL T, 203 15 WG 4L 3K 5
i, T B AT 30CEF AT AFERGAE ROM i, FEfififE ROM . H i) 401436 3 Bk Ay [T 42, KA
ENZFR L LA EARAEE NS 2R T ROM A RAM 2 [] Ay DX 5], BRI Sy 6 PAT pof
HAEAT IR R AL AT LV %, H AL ROM i RAM 1275 £, L, & 1o fifi
Z IR, FaE TR B Ui 4 .

FER R TN AT LT — o 0E 211 RAM (5 3 28 v 7E6if 4, e AT 0% ok B L 3
{r7t2 (A EAEfEER e A DR MR A TSR — R T Bl 28 H A i E 3l
BB A7, AT B e DU 17,

4. WANEH(L/0)

/O JETFEALUH R 550 9 2c (5 B iE . FEEbss TR0 H A sl i &8k Ak
W TE— DB AT, AN LRGSR S A R ) | DL R iR & (i
W RERAETERNL) , AEALOKSh % S E K shas MO S K sh 2R B0 9 M VE M A1 75, T8 AL
W25 R 10 o —RE

HE VO WA EEIT RN RS, A el A 2 L HE CPU Mfrfifas, FIEL
FRHSCAIREAL S 50 D a2 UM ENUTER L8 4 e, SR Ee01E
PLEAVEZ /N EL, o] AR B 32 CPU $UfT /0,

5. 5F%

BRI EHLTE BSOS T8 e P — B KR B — S R 5, Wb/ ]
HHE T2 MEF IR ok, Xl 24T 55 A B S8, Bi I F AL A 12 7 Z [ KR
P YIIZET

A — By i, H— O BT R R (5 5, & AT DU I b S B0 T AU 1
PATELEIB RAFE S ML s . RE O R S g h W 2 s A ST 07 &, LT LA
G PR I ENZATE 5, RN R iz 17, h W & A 2 T RE S S8 AL a
Wi, B CEREE AR P R AT U0 A BRI LRI T8 4 B0 B EE 2 0 R B LA B
9% el HE W B Z R RS F T RO B G , BV 7R AT AT 25 5 () b m) A it R — R e i
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PTT. 2R 95 B SR 7 B AT BB 0 B 36 57 B O B A BT 1 0 43 51—

“ {?IUJI—” o
TERR BT B ORI Z /i, AT 2AL 55 A PR A T AR = iEF 2 AL E R — &t
FHL,

BRZES I RFEZEVHRETT, 2 SEOTEILETTHE , E L TET RPN
i, BRI, K EORR A6 2% R I B[R] S RF 22 12 1 4 A iR & 2 e T TR 55, sk
PP IEAE SR P i bRl P 3 B — N B A A SER R, B
EERIH AL, SRR AR XA AR 2 Al REAE [ — B (3247, ifi
B A AN A 232 (A R e e

6. ZitiE

A LI ENLTE 2 AL F R IR T R R AT AT 55 8885 24 CPU, X —HE AR ¥ 28
RAERR) Dhaess RaoLEs B0 EpL KA ENLAIR 55 e, ZAbas
U (LA I T 24> CPU) AN AT FEALRIE LRGSRV AC Tz, JF
FEA i 7 37 U0 1 B b 22 b AR 45 3L

JEHERBR AL, © 5 H EAT AN R s 4, DO T REATA A4 R 7 45 44 il
HTEAL, EfEaIE T EJ7E CPU il iy & 3 B ML T TR F B, XAk
THEAE R AT 55 H , [R] B o 2 K AR 3 A1 234 e il 2 b | e K B2 i ) FH ] 9%
UR, RBGTENLE H TR B T g Fom g i, DL R Al i 3 6 < 11 A R HE
MIFAT AR5

7. Bk A0 EECK

20 g 50 AL THEALC B T UM L= 20 8 2 W E R, REZE T
SAGE R4l f2— A KL B, i3 S EUE I — e IR R 2248, 40 Sabre

20 g 70 45X, 36 E A M S VL T B HL TR IR FF R i FE A A S it
BHLERGE K, X T AEH ARPA (FRTERY DARPA) %1, 1 B e 5 A2 131 R 2%
PR A ARPANET, AR %K JE(11% ARPANET n] LIASW #ORIE S

B 25 (R A HERS | X 28 AL 4 A A A N LA, O N 5 24 PO T I I 306 o] g 14 30
{15 BT b Bt AL M AN 1 R R S, TR RGN R P RS T T
R, A ILRE J7 5 SCALEE T [ 2% b LA LA SRR, anshik AR 4G B 1
RN BHE Y B, B, X i 3 Bt m R 2R b i TAE A B AT, H 20
T2 90 AEACT 15— B4R F0 7 48 10 385 B g H 55 (A DRk 1 T 28 A AR (2 LR o A
ADSL) & JRAEE G T F AN W AR A Bl Ak v UL SR8 b 3 e 9 2% 2 4 SRR A
MR, A AITELE 3% 3] Internet HE4T8 5 MIZULE R, SIEH KA L@, X
2R M 20 W (i FHAS Bl e B R 2%, SR 5 0 4% B 7E A5 shit B e Rss b e H 253

Text B itEHFERAIEKEK

A Bt ), AT— H A 2R A WS 2 B R a5 0L, AT 2

24386 LG , REAICAH EBERE Y SR, M AT E—F

AR NIRRT 2 EE 11,386 L1528 18 15 % 486 Wb LB T, B NAR T 2
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[ s}

HErayasse, AT 2 Il fErEGe , BUA AT ARG R Z | 7 R KA
FE YR (ACERMESEL) " YL

{H I — R S 4R 2 T e R AEAE )Y

FEL b EEATE-BITREIMN SR A2, EAR E IFEVUERN—1 &%,
RE S IRATEE T A R EAE . DX ERE , R FRATA 20 BUR AT, FATHA
e

SO, SRR TR R A AR

SR A . PRSE U, FUSE DR AR S R4

ST . P ISR TR T A,

EHE AR . B, R/ RS

X—EE T E A AR R XA B R ST R |
FEIT sl 4 (1 &2 5 CAD it R T A 2RI TIer ZH TR, IRATXEA
mi R

KEH( L) ER, AR EI e L i e 7, Hhir2daia H, R
VA TR A (a4 SR A B oI TR SRl ) |, 9 B LA Py SE i) A A
BEAER AT LA I

A BAEZED, AT Z RS b PR 1 T R 20 SRR B A 1AL
B MRS 22 RAM AL B5fd R/ R R HAB TR . JLAERT, A A TR A AR A2 AL
RS ERE | M OLAE & AR O BN 2 R A 2 A — A 7R — S EPLAY AR
W& 5 1F,

i [ T N e Y

RV 7B G0/ ik,

ARV HESE HEEMES . AR — & FZHTRENL T AT
%o DXCEEASEEA A FRAY 2 W5 e A 0 A FU (FRANAE 150 I8 0 AU 13—/ ) A |
RE SRS ZE H TAE RS IS, nTLAE S, H 1 I 20 2 ok Bim i /N L
& Palm ( FHE 5 B4 ) R T %, O Rk A IE a8 1, Palm {H HSCH#AE
RGHER S UIRE , WAE HIETHENL TR 6E, RUEIREEEETS ] — & M Palm K/ H
] B 2T RETH AL T HATAE W 2EAZ  URT IR — A~ A B R0 NE 4 1) A5 8
fir, ST IR AT S5 AT R W T 28 & BT 19 Netscape/Mozilla/Opera 3] ¥ #F P & A7 52 87 hit
Flash/Java/Shockwave ZNRERI A7 EA B A7 B B X0 AR DA A, A Rt
Hihl3 F A0 R T DIRE, BAT Ls AT AR AR S A AT far b kil ) 42 i 12 F 72 7 DO BE , 1A Bo
Doom ( Bt K ik +) i Xk 1 T RE 7

XAV s A IE TR

B NARAEEADAT R4S 30 0 e KRB A FRATTAS W A8 i 5 22 4 i 0 SR AT A S oK
(MP3 ABSE ) T FA T BEAN R A2, S BAE, VR RE B b I FE it s Tl A e —
ANEEF R AENSE, RESNEBAREL I SRR3R E | A Re b 38—t
5.
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PAE e H IR RE AN . EIRATFEANLE, IREH RS A CD, LAAE R
R ik,

TEAKRAE 10 4E A BT[] Y, VR BESS S o0 3 1 BB At 7E i 4 | RARAR S K T LATE
W HLAEAH B —AF RS —> 1000 FRIHEHR IS 3 BIR IR 4R Y MP3 il #% .

JUFSE ARBEAT DA B E R SARL B b Z )5, IR LAY 75 B 38— B K Ay s 4 i
TEREBEH i, VK BEBE A7 1T 22 A SA0AN 35 481, VR RE AR S IR I — 2, X B, UREE AN TR
BXRET =W has KA T g9

TANERA EICA B R R AT EHE R R A, SR 21 ST a) s
#R M CD-RW ( A5 GIR) (RARBLE K Z B ICA I #F 4 DVD/CD/RW %)

BAEIERATRE R AK,

{F Az, 2% T 2, MR AT A4 T4

)R EEARTE KAWL b, AN AT EAAUE I — R B g i A - 7E (B ERTE R HIAIL
Tl Byish, X VRS PC FMARFAHUM AT 2 RAEHAT G, FEE PERE AP S , Ik 55 ¢
R AR 22 KB AT LIS A 1B AETE AL T 3 b FOE AU A R S
MR (R eo0) Jobr IR Z CHZEN, K TX AR, # 2 DA R, Ramay
TREVEEE, & TXEES), TERAME RN R SA M, R E TAES, BN Rk
BRSO RIS A . RIE 2 ATHENL(PC) . M AITFEILTT B €, A
DT AT B TAER . 3K ERARACTE F 52 A5 3 T et 09 v A%, IR (i
Je T T ) XA LS4 N B AR SR K B R PC, AN A2 T AR iAE ke iy,
MAERATIEFER ML A B, H/NEICARE T —1 AR TFIFRSE, HO WX —
e,

T S FROGT A K [ T

ST IFERS, BRI Er, i xxx MHz, Hirfr ' xxx " “ 27, E
WA [ ST R, A xxx GB, i xxx " “ BEKT . XA DNFECE ML THL el 5
I AR E FHLREE Y,

R ZE S e R 2 RS B — w1 B, M7ER b, RS EE—1
WA Palm A/Milds SR BE B9 475 b iER VTR e BT A R B BT AR SR MU, SR
JE R RE S B ik EARPIAEPLAN T (B RS A S 5E BT RE A k- ) IRERZ
Ak HE RogtdaZ bk, AR ARG 2 (8] n] LZR4H 1000 F5HL 52 | BT LAVR s ik FH ik
M M BEAUE R &, AT S KRR IRE 2 a] LI 56 2 M T4 II6e, 7R
BER AT LA A s BRI 25 AT 2SR AT 01 52 B b4, AR T A > 1 4 T B AR 1) 52
PR GH  R AT LA B BRI AR T Bk th IR G U0 R T AFE /R (1 1% 2 b i o 5 A
R ST M, R AR il U E W SEARVE . SARTT R f i, al AR ERTE 4 5L, W AR
A E8, RATLEA C R4 2% 1> GPS, & AT LA H Ml Pl 18] 55 1 55 R A
8B, AR E NES AR K FB T B , VR 23 FHE- LM AT HL T8 B4 b [o] i

{H B — f2 AT LR 2R & AT B A RE TR, Re
— RS, BB R, B R BURBE = L IR FAL AR |
B, VRS DVD RO AR SRS PREGNI Y28 REY B BEAE R AY L —F R 155
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ORI ST — S MR | AT B TR PR A TR 1L, AT T LA PR | b
TN 152 ENIAC FIAZ -HE,

Unit2 HEIEF
Text A CiESEE

JUT-Fr A7 i g A i 35 A0 EAT 5 sR BRI DI RE . AR PT REE 228 B Bk 2 Py lid
FEYHIZ

AL F RSB RPEX >R, CIilFERE B KRR M, #E
Fy DURLR [0, 385 {1 return 180)SEI, WRANTS B0R nIA, I H e Bt AS 26T

3% B — A 3ROUOR B2 A R B R i R AR RIS R 4528

double power (dodble val, unsigned pow)

{ dodble ret val = 1.0;

wnsigred i;

for(i = 0; 1 < pow; i ++)
ret val * = val;

retum (ret val);
}

PR — MR A B9, H A A B pow ¥K. for 16 H 2 45 il 3l 14 19 U8, A48 &
ret_val HSRAEAGEIR BHE, /NOATFAI A FE IR IE il A A2 BB Y

IHRNTE R XA R BRI E S

doble power (dodble val , insigned pow)

XATFRIRPRECE LT, B RRATR BIE RS sREE |, LRI ) pR & S
B3k, LSRR 4G D488k, HIE 51

PR T At — HLESS S AT [, 3 B A W ) 28 BEAs oL SR B, B AR
B A static oY extern 287

retum (ret val);

3K return ), T8PPI AGR 101 2595 A &L, 455 0 AR pR AR IR i, G
RAATATIR P Z AT R A B 2 U AEE 5 T8 2 eRECKE F gk [0 |3 (DR 2 TE RS LAY .

XA R 1) AT LAE H Al R BT R B AR R AR R X

result = power (val,pow) ;

B I AR RO TR S IR 72 B result,,

RN R A Y R A

void error line (int line)
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{ forintf (stderr, "Error in inpat data: line $ d\n", lire);

}

P AT AT HE RO 2R Y void, 13X LA A HBER [FHE , 75 W] i% eR %05 i i 497 K
FOAN] A A Z A TE TZ R BB IR [l A) . A7 2L void ZER pRE AT LU A return, 17 2
2ol N PRECPFRATIR Y, JF HASIR BB {E , XA sSA% 1 break Bk 7634,

XA T8 s T eRE TR

forintf (stderr, "Error in input data: line $ d\n", line);

X SE ST printf 1EA) YA fprined K5 HG 1 R R SO FEXFME LT, %0
JE stderr,, stderr S2— MR UNIX SO, HHEF#RIHEMEE, ©@5 EEIE
FLRGE TG L, FrPAE MR IR T B85 05 B ik, BDEEFRE I3 9 15 % i i
B8 5 [ BN SRR TEDHL I, A% 3 stderr AU B L2 BRAE DRSS [,
ZeRE R =R

error line(line mmber);

Text B J2ME HX&#

1. J2ME B LRG0 1q

LRG0 B A2 P A MR A B R FC 3, a0 s 28 EE AR | RRUPR LA RO 25 1 AT
R ATFAE A

SR BT — AR A i i = R C A A AR PR, — BB e ANHT J /R A AR AFEfifi i
SRR, It B NAFE &/ N R S T AR,

ANET R R 2 Bl B = 58— (9 BB R FC B, A Java #F X #EFE T H JCPP ( Java
Community Process Program ) [f[llfi i) —~F KB BEAK , 1250 H 1 53 A/ N % & B JVM
H1 12ME il i FRifE

J2ME W40 Il 55 T 5 2 AR RIFP S 0 /NI U 2 A0 8 IR LTS | 2 i LB HIL T
& s HIE AS ABCF RN BEAL, JCPP BBk R T A th 7E B bR Y B 1 e N
B AT LLSE LR Java fRifE

JCPP & 28R HI T U 19 93 2 fif e (il 12 ) /DRI R Be s i 2, |\ e LT
BV LIE T Java iIs AT IREE RO  XFCON LS, ACE 2 X e/ MRS
() Java JEAUAL, BIAECE . —FH T FRNMRE; i — Tl ARIR S, Tk,
JCPP 5 SUNRITE B SRR R 2 S0 1 o A SO A B Y S 22 N 7 B A% 52 B X6 /)
R A B R AHOC I DRE

2. 2ME R &

HOEEI AL, I2ME 47 7 A C . AR 0% HE R & G B (CLDC) Fl % 42 1 & it B
(CDC) , CLDC J&NA MR AFZE 71 16 Lok 32 7 /N & 3T

CLDC %% A 160 ~512KB n] N {EF d st it i, A8 — oA 3 25
AT T 1) O 2R W 2% 4, JF Hoal LAY A I P AL, CLDC % 4% {8 1) K-Java K #04L
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(KVM) #1582 —4> JVM. CLDC # fif A , i FH2E B 0048 TF-0FEAL A A KT B FRAL
HLIE & 2RI A 128 ~512KB WAZI TR 74 . CDC &l 32 (4244,
TS FEF IR N FE RIS B IRERY IVM, CDC & &R FHLTR & 2 SRS Al
B L RE T,

3. 2ME #ZEx#%

R S (profile) 17 Java 35 T AR M/ R &S -FONRITT R &
ST BTG, BTN R AR AW L, T, 12ME RWE S T
SCfF, BEHR, CE T 7 BB, RIJERIBEE SCMF B S B ahis B &
PR S PDA BRSO AN AR SO A AN ERRABE2E SCPF LA S RMIT AR SCfF

o JLRIMEE CIFk S CDC Bl , & H A2 2 a0, JLE2 57F CDC

Bl , B HAL S A0 Java 25,

o JEARMLE SO T CDC e ® A & AT Aa] /N8 15 45 T 2 (437 2k 17 FH ) i
LB

o Bl MM E 4 (MIDP) 11k 25 CLDC e, fu & $R I A A7 i 2
P AR Bl R A A2 4T Palm 34 28 40 1% % 1Y L R ¥ BT A9 0 4% T BE
MIDP H] T JCZ ) Java I HIFEF .

o PDA % {4 ( PDAP) J3k % 5 CLDC [ i , 445 F) FH A 29 I i 26 (- A
B BhERALAZE ) o X EE I BEALSR A (9 o AR Z Y NTE X 2 5 MIDP %
A (s FHL) Fr il S IEAR HE

o NAMEE RS S CDC Fe'E , 75 B AR E SR, iR A48 F R S8l — A4 4%
H PR, SRR SR I 028, DL R A A2 SRR b S B &2 2 1
PR RS, 30— TR S 22 1 R R T A

o A AFERBHE SO TS AR SR, B R 2 5 CDC [l , 75 23Rl 22 3
k. SR, A ANFERIAEE SR AL SE B — A T A p P R R 28, X R — A P
S, eI BoR— 4 0,

o f RMIHEZ SOk 25 CDC Be &, 75 B 3 el 22 S0, Hoh o 3 $R Ak 5 )y
VSRR Az 02

ANEIT R R AFTEVF 2 A W U2 S0/ . JCPP 1 H (java. sun. com/aboutjava/
communityprocess ) [19 7P B 52 ST X SEHEZE S0/ AN /N s 00 FH p i A ol 2 7= 1 0
RO R PR ENEZ SO, — 4~ CDC MR SCIFEE X A — 25/ N T B 4, 8 SR A
FLCF R RN A% O Java BT RITAL, X SR & R 20 S 7 — A B A 2L S0 kv
il & N R AEISONEE TAlb g, (F 2 i e REAE B SO BT X CDC, T AS J2& 7 2 it
WL SCIF A% 02 LA ST AT AT MR SCHF R T 7E

A, R IR A XAE IVM 6 B2 25T & 25 (8 ] A MR 22 S rh B U [l /N3 1R
B I AR AR
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Unit3 = 8 # =
Text A BHXEBEHHEF

(1) BERECERE A

BHUBC LA I3 SCHYGERR , Xk T Ry , AN R S R w25 B 5E A
BE PR A HCSEE 138 BRI | BT HOEC 7 A B 50 G R 0 PR A B il ,
AP0 757 SRAE AL A T I A s T AT, PR s R AT 5 - sy O DR, Bl AR 7y
Mo AT, BEHON G B n] LA RO SR A 5, B AR e A B T RO R
(SR 7 BA MR EN R, @A B (H AR S8R ) 19733, AR, < Bk
By AR B AE I RFIEZ R E L, H5E, SO AR AR T 5 2 Ay
7%, 1M 5T 2R AN TR A G S A i i S AR SC

20 LT, PR IR AR T ET 5 A 2 i A 25 TR AT fiff R0 5
ALAL, D RO A R BITR A RIS . B AR UL RTS8 e 53 AL
Bl p X QMBI At SR iR S DA | F Sl BRI RO A, S5 OR,
THEHUICRARR B3,

(2) BEeA RS

THENRZ IS AR HO SR SRR G, BRRESE TR MEE Y, 4
TR AELE PR TR AR RR BT RCR . AT RO A T2 50 R AT LA 7 it
S IF SR VI, MA RPN AT a0 . A shliie e 5 it S
AR UG, THR LRI B T JLAR] (4 [l 173 1 AL I 5 20 b I T PR Y
FR o TRALRLE FE A 5 25 Bl 2t 5 LT 5

R ARG RS IR R AR A, R — B RS R A A il
I R ZHE ARG (HARTE H ) b, BRINE™ ((p—>q—p) — p) B—A0E
TR Mg p ] DIRE B i T B E AR AT RAE . B e B e 24 b S A
FRIRRHBAL, © 2R TR A 3 B ATE UL

R TR B RS BRI —AF e DB i R, ol T2 i, R IE A
o] CIR RS54 (B HERE AL BRES & — D el AR 7 S M4y i — AN B — 55 ) . 2
BN AR B P B — A PR & — R TPMAE . BEMERE, (A s dn] DU %
S{E, WBORIE A, WS ICRRUE WA SOC PR IR A A SRS I FRIZ 4

FIERIFER BRI S ENRNENER 6 A6 a6 S3ER

WY (PR B PR RSC RIS XA A B H

TEBBECE T TR (RUARATBR AR ) Je FEOCTE A, ARl EC: 0 S n 3Eal
HH LIS LR - YRR AR AR, XA AR r O R4, a2 =M 28 iF
F, TEREIEHM— LRI 7B e il FE L, SN HEREGEnT
PRIz M T SE i e sy

I BT AR 28 ORI ST, AR SOA R S8 —RR 2 BB 2781 2 08 T
Wi, A C R, A B A — 2R ETER ARk ) BT S RS 21 ) BT
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FUE SR AIT AR F R R 22— AR AR TS5 1 Hh e i AR AL 2
— o EATATLABUAER Ay Anet S B b i SRR O R ML R A, IR ALR
Frp L EAUCRGETE B RS TR RS, R, EATTE LT AR
A FEEETE o (ANASSELE ) thARA T, AR B SEHe A B UINIKR . A ES A
B BFERZANEOUT , FIE RIS I8 T 2 e A

3z T 2 SR fitp e T e A At BT S o ) R A B A, G 3 1 L S B e KA
ol 2 HEIT TG 3, LA i K PR BE M o A0 IXUBS: S5 () L, 38 2 3 R LA 2 P L S0 R A 51 0
HUPEAe HFBAEEIE R BEREIE AR ERIE , ia TR SR ] By R A] A AR | L ]
B (S IRIEINZREM) SRR AL AR SRR S R B S M PR

BRI NA R TR, IR AHEE T IR 2RI i) WAL S, (H e
T VRE B R R, XA — E L RE AT R MR PR S MR AR VA Bl
WRHERUE, ZWASHI IR IS hibdlS ORI B an b | A R
FhaEla],

Text B #§

— A 3 VR G R A R B [ B, WU o — R IRTE 1857 4 e [ K A
& - JUEEH RS S WAl eSS AL . ISR , B © IR A D& R R[]

WTETHEALBL AR A L, B0, 4 R A R R A 7 31 R b S (i, T
LT A TR R I 285 | el 200 AR A% 28 A iR/, B AT T T BRI R Y — Z 4 ik
e, X A B HE R BT B A AR s IO

1. EX

— R — AT W R G L AT SR A

o Gy, I H AT E
G A 1F, FF BT — 2R gl 28—~ 191
G AW, JF H R — i, B A RiEEA,

[ ]
Q
fil
118
]
=
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@
oy
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=
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>
23
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._H
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\\\\\

G AT R A T o5 05 1 308 e o — %) 5 BB AR 4

R G AARANT, ST TTE o B, 382 L B AE S T 9L — 544,

o G, HHA(n-1) 4,

o GIERATRIEMEIE I HA (n-1) 5l

& 3-1 7 B T & AR 9

Gl T G2 #2223 [, A R i i G3 RER, IR e b a,
d e J=— i B FL I

T 5, GA AR R B A IS E T

2. &R
(1) n DI (n—1) &1,
(2) =584 m-SU &S i ANWETE, A n= mxi+1 TS,

(3) —5E4 m- X .
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(1) AA n ATUL W AERTEE i = (n—1)/m AIRMHE L=[(m-1) xn+1]
/m,

(i) HA TN A = mxi +1L DTSR L=(m-1) xi + 1 F#,

(i) &AL AWM WE n=(mxL-1)/(m-1)1 g, JFHi =(L-1)/(m-1)
ASPIERTI A

3. WHIARIE

(4) “FEERE— DR b BB RS e T o h 3R -1,

(5) “XAERERRE—AD I HERAE TR WA T3 ERrA S5 S ER T
EHARES SR A ERA TR WA T BrA 45 G B R T B R SS S

(6) PRSFEREATHA , BTl A UR I Y a] RESS AL, AR AT REAV AR D T 52

(7) AR A5 R A AR

(8) Fe/MERUR ;3 2Z AR/ M AL R

4. PHERE %

ZRGE U RT3 AR 1) B A Tt R S R A ol [T S0 . R AT A 3 AR i I ik,
RIVRI Py 7 o e T A e T

(1) Ry

SIS LA — AR Th | B LA T

B T R LA r A FRRE, AR T FU - AR R4 - R T AT ER D
BT, T, oo T, T oA ZEEIAT OO T B0 T M T FF AR | Sk 45 A
T, SRISHR R T, DR, ) T, RO

(2) "

HoAl 78, AT A2 B0 BT b T Ay AR

R T R e /R4 R R T, B R T, T, e, T, T AT
H BB A2 eI BN T, i, U5 1) r GRS P RSE G T, | Ty, -+, 5 73
nT,,

(3) JEFFEH

RAHLE .

AT R LB RE T AR ¢ AT AR B4 - B TR A,
B T, T, o TR MAEFIATEY r B9 T4 J5 R RN T, 3505 0 TP U S0 40
W Ty, Ty, o, T, eJeililal r 59,
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Unit4 3} 4 T 72
Text A HHiHFE

BRAF IR IR A P i — BRI T G B AR . Sk S Bl A AT LU AL 1 H AR v 2 7
5 (1 Java 3¢ C) MBOT R ITTHIR I K& . SR, B 22 BB B K 1R 0T A 2
FE B C AT Y 2 G sl i i A BT AR A AR AF sl R S 1F

RETA R 17 s MBS B — R, A AR A AR IREE U DS AT . A
S PN AR, X P AR R AR A s e UBCRAT BR A L T LA B AR TR
(CASE) TH AT RISZHF RS Al o7, (HR, BTEARRIJLAE P i 80 al figid id
Bz B A s AU R R AR S R B BT,

CASE T HMFHAIEA R, 2RI RS2 T2 e, W T3 AR I
Kt AR A HEBERTT R T A SR s AR T krik . T2 e gk REIA Al 41
ZUp NIIREST AT TF R RGN B a5 . 0 TR SE R, ISR R 4, BEAR W 45
R IT S 8, MRl R, SPGB 7SR B, RAG BRI A B AR n] ETE
AR

JVERVFZ LR B A SRR B AR — L L ) ) S AT T R 6 30

(1) BRAFRAL ;5 SR D RE B AR FRYZIR,

(2) BRPFBEITANSEEL: R i A R R BB A 7= ok

(3) BMFERAE: SRR T 2% T 2,

(4) BPFHAL: BAFIURNT A R, LI AW E L 3 P ok

BOA - AR BRI AR F S H SRR TRl R AUHE S, i 265 R T e
AL i AR B AT RETE Tl A TR A S ER AN G 05, F9 B IR Z A 41 28U))
IRTEABNTAY R F T A A FE 3 R G B TR ik

ARA S AT LAGE 3 i FE AR AL DD A [ il L BUR B B ) 2 SR HR T
R AN R], AR A S, WE ST, ARiEA R 5 R Y P AR Oy i g
A AT RAFARAT T AR A B 22—

1. B IERE

BAF S PR A R B I R Rk, D R — R SE 1) A BE Y 3
i TR 7 A G2 BRI A4 B . A1 o 21— Se AR F A R A5 1Y (A I B AR
Fd PRI JF A R R AR R B, W R U, BATH B R 2 B HESE , If A
JEEATE S EIA T

X BRI S B I R SR . AR, e T ol T A ] B8 B 0T 2
AR, PRI RHLEN B AR, v RIS ] B AR R TR

(1) AR XA AL E B T % Je IR S B A T AR A9 47 0 1 2 P &
VRS B R R, ANFE R Bt (928 tas

(2) HARTT AR X AP RUER LA T A MIRAE R IG s A2 —ilE , IR RGN
AR I PR T A B SRR ARG 7 (7R AWK R, 7 A0 2 5 P AR I R 5L
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(3) FETEHAFRERAE TR AR 15 Rt nT A R T & . %
FRGRTT S i PR B A X Se A R B — A R G, AR MK TR T R e,

2. BmiRE

Sy A AT BVERAFIT S i R AR AL 2 N T — Ak i R 8 LR R 4 = i A (95 B 3
Hr,1970 4F) & 4-1 fos, B —A BBt 5 — AN B Bt B —R, B DL AL
PR Ay iR A AR B AR A A TR B AR ) 3 B i B g B e B AR T R G B

. FoRAANE X S KRG PR E A RE RS AR A H bR, RS TR
W SCEAT, IHER R G FLEE

ii. REMEMET Rtk R S /g L, B8 T
RGN ERERILA, AR T AR RS A R AR B R E WD R R e 2 R

. SEERER T X APE, R TN A AR T SR T SR, BT
HNE NG S AT g TR Foi e S 5

v, MRS AR ROCEURR P N, R — e B R G AT
W, AR R i F R AR e . 2 i Rt se e & 1 .

v. FAEMYE EE (RERNZELHEN) X ERKAEGENG B, REZRIT
FENSBREH] AR 58 O e 2 i R ) 2 B BV A o B AR, OE R S G
FRSZER B TR AR I S I R e iR 55 .

JEI B~ B B 45 B2 e HE I — D B SR (B M) o JRZE B BoAS i
B, BRI — PR C A5, TR X S Bod Tl &, e R E B, 7
BEITBY B, A BT R ) [n) 8, 7R A b BT A TR I B R IS, B B AN R — AT
PR AR TR BT 0 i i AT A

P T S S B AR | 5 S S8R T S kAR T AR K, Rl kit /b e
R T ARG 38 W RES S0 IF % TAE (i B ) | SR G A gk sk Ja i i - & B Be . B8
TR AL 2R S AR, X R R R R RS AT IR E X R GRS H
PRI, B AR B B R R S BU™ A S5 AE R 1T

FEIR I 2B A SR I B B (BRAE RNZED™) AR A . RS AR 5 SR AF e I
RS  BE, R A AR B, BT T RE T R i sr . I X R G
MEAR, APRFE S . AT S ol (AR R AR ) mT B vE B o A i i 0 AR A A B Bt

VR AT R 0 O e 2 SO FE A AP BO™ 4, B S A TR B R AR ) £, L 2 ]
RIEAETT H b 40t AR R B By, R WG PEANE 020078 S0 o 2 1 A B Be 2 1 AR
A PRI, (75 L L A R A8 Ah A T 75 oK

Pt V8 A MR 3 A R G TT R s SR 5 B AU KA AR e |

SR, VAT AR S e 1 78 LAt TR0 vhfiff P A e B R R A R . R B X R
F A i R T2 A R 2 AR I H R — AN R R TR H Y
— BRI
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Text B UML &1t

S —EEHE S (UML) 295 R F PR S = . UML Al 55 R B R 40
an AT LR A RIS AR SO AL

UML &5 F &G, A5 B R G T Web 194070 200 AR 5 |, 5 2 6 St
ARG, X R—PHEWALHIET W ST A&, SR T B X FE Y R G0 0 A
M., MAR UML HIfEsE A, (A2 E A REMERI A M, 226/ ML, — AR
B SRR T BOZE F R SRR | DO R 2 ) = KR UML WA 25 kg He S0l
Tk S A5 Ry e AT A A — A A AL LA R O TR R — 2 FHAL D

T UML U — G &, Kt B 002 —F A & ik i — 7, UML J2& el #l
SEAY, B BRSNS s AU S B R R

1. UML #fi#k

UML & [ JiE5 & Tl Ak AE e g5t ik SCrif.

2. UML 22— &8

AN R LS G T 2 R, R R TR, i
ILRFENE R TE— D RGPS MY RN b, @E0EF (A1 UML) 23 45 1 R 5
EEAR RS .

R T — R0, A R —A SRR AR 8 T, A BR T 40/ &R 5
R H T EBA ) Z M ERRA T (RERHE) . M THRFFEERRE, XH %
I 18 5 AR £ B AR TE A2 T e A R A Y R GE IR R 454

W UML il AR 25 IRk Qo e] ) 2 RS B 2 # B 4 i B AL (H e T A & ifF
PR VRBLZ S AT AR A AR BEROZ I AT, IR At b i thRE, —
A SO B AR R A A AR A ATE SRl A AR T AR E T
XFILHEATAE B, LA AnAa] (o FH 3 S 1 S AR — A S AR PPl R ot H (GEERR )

3. UML 27 #l{LiE S

XPFRZRET R, B U SE B B BAR i Z A i BE & d i &, AR — A, — 3l 4
i, $55 b A R AR AU RR SO RS RIA U 2 5 &7 40 9 1 37 R0 L
A

TEX B S T R b B — Sl A% TR, R s R, st B 2 el BETE
AR AR LA iy LA B SRR AE LA, 155G, 5 NS it 2R
ORI T R BRARYE KB ARV R — s S L — S OL T, 30 E A A A ZH LR T
KAATH CHE S, MR — D A NSRFT AT B 4, SR MERR i Ak T H A5
1o HIK, AR D RGERARVY A TE— SE R IO B A 15, BR AR R 2 57 8 B S
AR TE F R G0 @ A A AT R RS T AT 2SR AR FT AR 2R E IR S A Y
S ARANRE FAES 2 [RIRE 05T REERUACHED , nT LIFERT 3T Web RGTAYXTEEY
Py A Al REAIT BTG 2N (HANRE i 2, = W SR A 35 s IR e AR Ay, Xt 10 7
it 1) i 42 B AN X MCRIR S R ok, X S6 {5 B K 2 25, B s H i HUE AR vT
HE, A E LRSI —IK,
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K H UML SESfig e T 25 = ANl —4~i B B A0 A 139

AT F A DL SCA A s HoAb i e i DB AR e, 555 1 A6 Iir T AT 8 U &
girh BB RS S R, UML 3R HE—Ff B ALRIE &, il gk FiRRY
B ATl

UML AMULE—HEEIERA S 4, MX,7F UML 8NP ST E, B8 — TR IFE
SURE S, FERXF T, — R AR TS UML (5, 5 — 2 E NG, 2 H
fib TH., AT LAJCE, S i B REAY . SOR D 1 3R A3 —A R,

4. UML 2SMELMIES

A FVEAR Y B RS SRR 0 PABR M N SE RS AR RIS UML ffRok 1A
TR ik s A ) R e 5 B AT B T T LAY A0 M VT RS B 3R A L Ak fm] R

5. UML 2 —HM&HMHiES

UML A2—F il g b i e fEis 5 BT AT DL HHOCE RIS FmfEIa 5 . X&
B B AT LU UML MR 31 45 08 55, A Java (C ++ Y Visual Basic , £ % MLl 51| ¢ &
B PR vl 1% 3 I T () % 2 %) B8 K AR %2 . AE UML i, SAF e I R R T
TEgmEE &, FIE R H AR RIA,

AW FoVF AN UML 5 89 B 45 B2 1 75 0% 1F 1) TF2 A AR, Sk el S vl fig
() ARTAMARAS S BE 3] UML AR 3 ) RS ZBEA , BRABVRZESA T x5 Sk
Frohy, & MFEB R AR ET (F R RA 7, #im TREGES AL EAEN TAEN
Fr, 56 I M TRARAS AR Bl A I3 o) TR W 453 A2, it ml DA™ A 0] T8, X Rk 3 RE Ak
TEFDEME T TAE, W nl DAZE SCAR MR R T4, R T B 2 i — SR AT

B T XA EL A BT UML A A2 98 10 R TR A B0 T, ol BRI AR A | R G805
HRLETT R,

6. UML 2 —fX#{kiES

— A RS B T 2 T $hAT B9 ARAG Ah , i T LA 7= & F & FERY R 7
IR S ALER (EARPRT) 752K 408 T JRRd 1 B i) s R A A

FRAE AN [G] I T e 2 157, 3 e 7= iy Sy R il 22 ) A 28, BN E A, IXRE Y 7= i
AU — 5 B 5 7] 225 A, 2 A F GE T 2 RER S e AT R N S Y

UML 5% 4 22 G2 (7 Z2 2850 SCRY B L RT A R A0y . UML 2 12 I35 K A9 4 18 i
F o mefi, UML L2 /2 300 H R0 A0 A A 8 3 45 06 2h Prds A RS 5

Unit5 # #& E
Text A MySQL &4t

MySQL %udi 2 ZGEMl % AL/ e 55 ae by, R e iR os e L, g5 a2 S2brn
BB ERIRR P . R A B AR, A, BB A AR A TE S (SQL)
ISR R BIIR 55 4 . 2 7 o P 42 B AR A M ) AR 20517 MySQL L% |, H
A 55 25 AT LATEATART o 7 A 7 222, B2 P i ] LA 3 B, MySQL J2&— 7P [ F) 1% k4
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BAEPE R G0, LMEE om0l LS IR 55 281005, I 45 4% 1T LS AT 7E AR Mt S L e HAth s
JrtLgs L A rT e e BRI o) 3, B HLAT DL 2 AN R B D R EE i Ly, (B R —
A VEFERN IR S5 2R A8 T B, B4R 4 3% SQL 18 ) 3 AR 45 S BT s E IR A, IR e HEl
PR ERE N

XFER)—4 MySQL 27 & J1 i 405 7E MySQL A& fifurhr 2458 5 48 i}, MySQL
PR PR A A H 0% 2 MySQL IR 55w AT, RIS Wb 45 SR, X AP DR & A
ffi MySQL A HEmfa (A EmE—NESM T, i MySQL i 21 i 5 Bk
X AETEAE T M —AN BIASFE P PR A R U ) R 4548, T e vh i e 2 i i — Ak )
Wi AL — R IE BRI, 555, MySQL dE# 8 A& X £ TAF . MySQL L rf LAEAZ T
it 481 s DS v s AR e i ) 52 B, X i R AT LLCKE MySQL i FH 7 AR v i it
PhaFRE a5 A R P AHSS &

A F R, BT LU A R i FH MySQL A ZhEE

* 5 ZhA{F 1k MySQL.

o JHiE I HESEL T FHBEIUCAY

o S PATH 75kt DUE AR A2 i B i ik 2] MySQL (A HAl MySQL #27) .

o ZEH i SQL 1 m) AT FE Ak BRSO

o HUH M IEF e,

o i MySQL AYf A%,

L PR IE) 1, 75— MySQL H P Ik R A~ TAERUE I . A5 1% Hif 7 30
SR T e i MySQL 2 B X 86 AR R E R H A, s R 8 H B MySQL % 1
mr,

* MySQL Ik 55 #sfEAH T4 FizqT.,

o Ry MySQL H J* 4 R4 i 43 1) & cbuser Fil cbpass

o VRIEEZE 4 N cookbook

SR E A SEEE, af LB TF X S, A IR 55 af A A H Iz 17, - H I e AR
BRI 2 AR A PR, FAR, ISR AR R G A R AR R A BRAE ., Bt
T BB ] [ X I P 2

BPAEA( H cookbook /MR AL 2224 B, i SR A 2 — A~ & R 1 e 1] 251X
AT IASE AR H B AR Al & s PR 22, A0, B0 Ry 2 PR AT g 53
i B BRI SE RS B B, SR B A B R AN AL T

WERARA fe B 0 T AR 51— % e, AR i) —Se S T REAN 1A
il an , /R ] 58 W5 EE 1B MySQL A 3 0 %8 8§ A F2 )7, B Fe it T — A~ ol bR 7 1 Y
MySQL g e, TERXAMIF AL, — L8 g PR 2 A R 6, iR 281k SQL iy K. 7E
MySQL 1, 2 (ki 205 (5) F4F, e MySQL A il 5 i A7 “ 2 (ki m) ” iy A7
Fiektl, 9 —FhAAT A AR T & phpMyAdmin, T /RBERS @ 1T Web 3 U8 #5717 MySQL .

Text B HUITESH

Pk MySQL il 55 2 2 26, BT LA B T LATE ) —Bsf [B) b 38 2 A 2% Posiigidok, T
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7 X} % v 2 [ () 25, R 55 A R A~ 7 s AS R 7] I 468 e [v] — B8 A4 74 ] o 282 11 4
5E . SR, MRS #5400 T SQL iBAJ i, AR I i A E S W45 E & P AL GE ), OF S
ok H LA R P e ) 22 BVE R . NRE S AR ) 2 S A R OO, Sl A
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