Lesson 1

Text

How PCs Work

When you mention the word "technology" , most people think about computers. Virtually every
facet of our lives has some computerized component. The appliances in our homes have
microprocessors built into them, as do our televisions. Even our cars have a computer. But the
computer that everyone thinks of first is typically the personal computer, or PC.

A PC is a general-purpose tool built around a microprocessor. It has lots of different parts—
memory, a hard disk, a MODEM, etc. — that work together. "General-purpose" means that you
can do many different things with a PC. You can use it to type documents, send E-mail, browse the
Web and play games.

In this article, we will talk about PCs in the general sense and all the different parts that go into
them. You will learn about the various components and how they work together in a basic operating

session.
1. On the Inside

Let's take a look at the main components of a typical desktop computer.
® Central processing unit ( CPU) — The microprocessor, "brain" of the computer system, is
called the central processing unit. Everything that a computer does is overseen by the CPU.
® Memory — This is very fast storage used to hold data. Tt has to be fast because it connects
directly to the microprocessor. There are several specific types of memory in a computer;
® Random-access memory ( RAM ) —Used to temporarily store information that the
computer is currently working with.
® Read-only memory (ROM) — A permanent type of memory storage used by the computer
for important data that does not change.
© Basic input/output system ( BIOS) — A type of ROM that is used by the computer to
establish basic communication when the computer is first turned on.
© Caching — The storing of frequently used data in extremely fast RAM that connects
directly to the CPU.
© Virtual memory — Space on a hard disk used to temporarily store data and swap it in and
out of RAM as needed.
® Motherboard—This is the main circuit board that all of the other internal components connect
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to. The CPU and memory are usually on the motherboard. Other systems may be found
directly on the motherboard or connected to it through a secondary connection. For example,
a sound card can be built into the motherboard or connected through PCI ( Peripheral
Component Interconnect ).

® Power supply—An electrical transformer regulates the electricity used by the computer.

® Hard disk—This is large-capacity permanent storage used to hold information such as
programs and documents.

® Operating system—This is the basic software that allows the user to interface with the
computer.

® Integrated Drive Electronics (IDE) Controller—This is the primary interface for the hard
drive, CD-ROM ( Compact Disc, Read-Only Memory) and floppy disk drive.

® PCI Bus—The most common way to connect additional components to the computer, PCI uses
a series of slots on the motherboard that PCI cards plug into.

® Small Computer System Interface ( SCSI) —Pronounced "scuzzy", the small computer
system interface is a method of adding additional devices, such as hard drives or scanners, to
the computer.

® Accelerated Graphics Port ( AGP) —AGP is a very high-speed connection used by the
graphics card to interface with the computer.

® Sound card—This is used by the computer to record and play audio by converting analog
sound into digital information and back again.

® Graphics card—This translates image data from the computer into a format that can be

displayed by the monitor.

2. Connections

2.1 Input/Output

No matter how powerful the components inside your computer are you need a way to interact with
them. This interaction is called input/output (I/0). The most common types of 170 in PCs are;
® Monitor—The monitor is the primary device for displaying information from the computer.
® Keyboard—The keyboard is the primary device for entering information into the computer.
® Mouse—The mouse is the primary device for navigating and interacting with the computer.
® Removable storage devices—Removable storage devices allow you to add new information to
your computer very easily, as well as save information that you want to carry to a different
location.
© Floppy disk—The most common form of removable storage, floppy disks are extremely
inexpensive and easy to save information to.
© CD-ROM—CD-ROM is a popular form of distribution of commercial software. Many
systems now offer CD-R (recordable) and CD-RW (rewritable) , which can also record.
© Flash memory—DBased on a type of ROM called electrically erasable programmable read-



only memory ( EEPROM ). Flash memory provides fast, permanent storage.
CompactFlash, SmartMedia and PCMCIA cards are all types of Flash memory.
® DVD-ROM—DVD-ROM ( digital versatile disc, read-only memory) is similar to CD-ROM

but is capable of holding much more information.
2.2 Ports

® Parallel—This port is commonly used to connect a printer.

® Serial—This port is typically used to connect an external MODEM .

® Universal Serial Bus ( USB) —Quickly becoming the most popular external connection,
USB ports offer power and versatility and are incredibly easy to use.

® FireWire (IEEE 1394) —FireWire is a very popular method of connecting digital-video

devices, such as camcorders or digital cameras, to your computer.
2.3 Internet/Network

® MODEM—This is the standard method of connecting to the Internet.

® Local area network (LAN) card—This is used by many computers, particularly those in an
Ethernet office network, to connect each other.

® Cable MODEM—Some people now use the cable-television system in their home to connect to
the Internet.

® Digital Subscriber Line (DSL) MODEM—This is a high-speed connection that works over a
standard telephone line.

® Very high bit-rate DSL. ( VDSL)) MODEM—A newer variation of DSL, VDSL requires that

your phone line have fiber-optic cables.

3. From Power-up to Shut-down

3.1 BIOS

Now that you are familiar with the parts of a PC, let's see what happens in a typical computer
session, from the moment you turn the computer on until you shut it down.

A. You press the "On" button on the computer and the monitor.

B. You see the BIOS software doing its thing, called the power-on self-test (POST). On many
machines, the BIOS displays text describing such data as the amount of memory installed in your
computer and the type of hard disk you have. During this boot sequence, the BIOS does a
remarkable amount of work to get your computer ready to run.

® The BIOS determines whether the video card is operational. Most video cards have a

miniature BIOS of their own that initializes the memory and graphics processor on the card. If
they do not, there is usually video-driver information on another ROM on the motherboard
that the BIOS can load.

® The BIOS checks to see if this is a cold boot or a reboot. It does this by checking the value at
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memory address 0000:0472. A value of 1234h indicates a reboot, in which case the BIOS
skips the rest of POST. Any other value is considered a cold boot.

e If it is a cold boot, the BIOS verifies RAM by performing a read/write test of each memory
address. It checks for a keyboard and a mouse. It looks for a PCI bus and, if it finds one,
checks all the PCI cards. If the BIOS finds any errors during the POST, it notifies you with a
series of beeps or a text message displayed on the screen. An error at this point is almost
always a hardware problem.

® The BIOS displays some details about your system. This typically includes information about
the following .
® Processor;
© Floppy and hard drive;
® Memory;
© BIOS revision and date;
© Display.

® Any special drivers, such as the ones for SCSI adapters, are loaded from the adapter and the
BIOS displays the information.

The BIOS looks at the sequence of storage devices identified as boot devices in the CMOS

Setup. "Boot" is short for "bootstrap" , as in the old phrase "Lift yourself up by your bootstraps" .

Boot

refers to the process of launching the operating system. The BIOS tries to initiate the boot

sequence from the first device using the bootstrap loader.

C. The bootstrap loader loads the operating system into memory and allows it to begin operation.

It does this by setting up the divisions of memory that hold the operating system, user information

and

applications. The bootstrap loader then establishes the data structures that are used to

communicate within and between the sub-systems and applications of the computer. Finally, it turns

control of the computer over to the operating system.

3.2 Operating System

Once loaded, the operating system's tasks fall into six broad categories :

® Processor management—Breaking the tasks down into manageable chunks and prioritizing
them before sending to the CPU.

® Memory management—Coordinating the flow of data in and out of RAM and determining
when virtual memory is necessary.

® Device management—Providing an interface between each device connected to the computer,
the CPU and applications.

® Storage management—Directing where data will be stored permanently on hard drives and
other forms of storage.

® Application Interface—Providing a standard communications and data exchange between
software programs and the computer.

® User Interface—Providing a way for you to communicate and interact with the computer.
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You open up a word processing program and type a letter, save it and then print it out. Several
components work together to make this happen:

® The keyboard and mouse send your input to the operating system.

® The operating system determines that the word-processing program is the active program and

accepts your input as data for that program.

® The word-processing program determines the format that the data is in and, via the operating

system, stores it temporarily in RAM.

® Fach instruction from the word-processing program is sent by the operating system to the

CPU. These instructions are intertwined with instructions from other programs that the
operating system is overseeing before being sent to the CPU.

® All this time, the operating system is steadily providing display information to the graphics

card, directing what will be displayed on the monitor.

® When you choose to save the letter, the word-processing program sends a request to the

operating system, which then provides a standard window for selecting where you wish to save
the information and what you want to call it. Once you have chosen the name and file path,
the operating system directs the data from RAM to the appropriate storage device.

® You click on "Print". The word-processing program sends a request to the operating system,

which translates the data into a format the printer understands and directs the data from RAM
to the appropriate port for the printer you requested.

You open up a Web browser and check out "HowStuffWorks". Once again, the operating
system coordinates all of the action. This time, though, the computer receives input from another
source, the Internet, as well as from you. The operating system seamlessly integrates all incoming
and outgoing information.

® You close the Web browser and choose the "Shut Down" option.

® The operating system closes all programs that are currently active. If a program has unsaved

information, you are given an opportunity to save it before closing the program.

® The operating system writes its current settings to a special configuration file so that it will

boot up next time with the same settings.

If the computer provides software control of power, then the operating system will completely
turn off the computer when it finishes its own shut-down cycle. Otherwise, you will have to manually

turn the power off.
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Notes

[ 1] But the computer that everyone thinks of first is typically the personal computer, or PC.

Am]H, that everyone thinks of first J&—NBR 2 P 1E M A), BAIHFIBRE the computer,
that ZENAJHPPEEETE, PTLIAIS . or 5| [ GRS Uil E , B “Bifud, BV

[2] No matter how powerful the components inside your computer are you need a way to
interact with them.

ZX/a]H | No matter how powerful the components inside your computer are J&—/NEHRIE
), BHiTEE need,

Yeif T, no matter J5 [ A] LA ER BE 8] £ 18] who, whom | which, what % %€ 5] & 5] how
where, 4 LEALARIENG] . 1HEH T

No matter what you do you should put your heart into it.

TeIe U A S RN I 420 4 25

No matter how hard he tried he just couldn't solve the problem.

et 255 )1, FRMRA T IXA R,

[3] Now that you are familiar with the parts of a PC, let's see what happens in a typical

computer session, from the moment you turn the computer on until you shut it down.



Z/)H, Now that you are familiar with the parts of a PC J&— N JEEDIRTE N AY, BIHIETE
let, from the moment you turn the computer on until you shut it down X a typical computer session
VERE— LA FEBEH

[4] On many machines, the BIOS displays text describing such data as the amount of memory
installed in your computer and the type of hard disk you have.

A describing such data as the amount of memory installed in your computer and the type
of hard disk you have J&—MIFE /A BIEAE TR, BIHFIRE text, 7EIZ51EY, installed in
your computer J&— g EAMRE S, YEEIEBM AR E the amount of memory, you have Jg&—
MNEFMNG], BHIFIFRE the type of hard disk,

[5] The word-processing program sends a request to the operating system, which translates the
data into a format the printer understands and directs the data from RAM to the appropriate port for
the printer you requested.

Z/]H1, which translates the data into a format the printer understands and directs the data
from RAM to the appropriate port for the printer you requested J&—N3EFR g M2 1 MA), X the
operating system YEF— 4P FE 1A, the printer understands I you requested & E1EM A, 4351
BAHFIBR E a format }% the appropriate port for the printer,

Grammar

€ i A

TEE AR, B — A2 R SR i R FR O E T AT o 5 1 A B) BB i 1) 44 1) A
PR AT . BTN BCE A TR S T . A T
[ #]] Do you know the man who will give us a talk on computer science tomorrow?

IR R EE LG FATVE R T E LR A it iR A A i 2

aJHf, who will give us a talk on computer science tomorrow &= E M A], the man Z5efTiA],
[ #1]] This is the software that I would like to buy.

TP FRARSE AR A

‘ajH, that T would like to buy & E1EMA], the software J&HE1TiH
[ #1]] He will never forget the day when he bought his own computer.

A2 IEIE A CR BRI — K

mJH, when he bought his own computer J&ETFH M A], the day &5efTiR .,

WE, 18 MM AER B o¢ & L1 that, which, who, whom, whose 1 2¢ % Fl {F] when
where | why | how 5[5, 3¢ F AR A ¢ £ @A) 18 A e Se A7 18] FE 1 N A 2 ], I R AR
FH, TRV S T AT — A 17 o

ETE AT RT 23 DA B 1 v R E R E P i RS, LA iR 2

L BUEPEE G

BROE P T N B I TR — A (£8) sl—2eRre sl R, —ik
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FEFA who, AR that, & & RAGALER] FPEER, W who FITHKZ HA AT
GEENAE
[ #1]] Those who agree with me please put up your hands.

[F) R A UL A5 B AT 26 T

FJrfr, who agree with me J2ETE A, i Those, who BE@5] 51, XAEA IR FiE,
who ANREZA I
[ #1]] Who is the man that is checking the printer over there?

TEAR A AT AT ENHLAG AR A2 HE?

/] H, that is checking the printer over there J&5E 1 M), &M the man, that Bt 25| 514,
NAER PR R, that REEE

R FTER) TR, WO S A 2EA% whom B that, (HAERZEUE I THR A4
W, HFRITIE, BN whose, TEE
[ #1]] He is the professor (whom) you've been looking for.

AR — B TR AR

jHr, (whom) you've been looking for 2 5E1E M A), &4 the professor, whom 7 M\ A)F{E
looking for Y E=2iH, AT B
[#]] He is a man (that) you can depend on.

e — AT LMEH N

/A, (that) you can depend on J&5E M), 1Eifi a man, that 7E 7] F/E depend on 1]
B, BT
[ #1]] PCTOOLS are tools whose functions are very advanced.

PCTOOLS J&yREARSe#t iy TR

/]H1, whose functions are very advanced 2 %€ 15 M 1), &1 tools, [Kfy functions Fl tools
Z I E A, FrLAHI A #s whose

PR E M TR A A RAE i Y), H that 2022, W | which, EATRI7EA] AR 18, ol
R, AR, WRZ W aHs, i5F T
[ #1]] Some floppy disk drives that use 5.25-inch floppy disks have a lever that you need to push
down or to the side after inserting the floppy disk.

—LEH 5. 25 SR IR S AR A — . TERABELZ )G, EHEMRCT R,

‘A H, that use 5. 25-inch floppy disks F/l that you need to push down or to the side J&W /™ E
EMNA], 53 5E A some floppy disk drives Fil a lever, {HES— that ANRERT NG, K b EfEm]H
PEFiE . TS A that WA, POy EAER] AR push A RS
[ #1]] Electricity is a form of energy which can be transmitted easily.

HL 2 S ik i) — T g

A)rpr, which 5139 5E 1 WA energy . [Kh which ZEMFIHRAE 38, A LA RER S .
[ #1]] Mouse is an instrument which operators often use.

bR R R 2 I — R T A

AJrfr, which 513892 1 WA EH an instrument, [H7 which 7E M A] A use 9TETHR, BT
PAAT LAE I
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YRR E TR B T ) & 1 1 S 17 18) /& that, all, only. everything, something. nothing %
), B AT R — N R R A B, WA that 515 {H that #5748 ) T
W, WA, WA N
[ #]] It there anything I can do for you?

FERE A R ALE A A4 e 7

B, SefTi) 2 anything, i that 271%

[ #1]] This is the most advanced computer we have ever seen.

XIEFRA A i A B e dE R TR L

R, FefTiE computer Jij AT B¢ 5 R IE 2514 the most advanced f&4ffi, # that 251 .
[ 5] AutoCAD is the best software that is found in CAD.

AutoCAD J2& CAD sl Hh Flr 6 38 (14 S Ip i 0

fr, BARIMIE AR 2 the best [&Hi software, {HIA that 75 15 WA P4l F218, B
DAIABER W

2 B T T NI i — A~ 2 B[R] (9 44 GR1 ), P OC R R 3R) when 3 R 1 5 17 A
A — RN b R A4 I, AT wheres ¢ R IR why B S5 AT 1) B 2 reason, T H
T
[ #1]] The time will come when man can fly to outer space freely.

NZERE B K A2 S A AR 2 3K

F)rp, JEATi) 2 the time, #fH ] when 5|5,

[ #1]] That's the place where we bought our printer.

AR AT LAT LA T

A, 5171 the place & — M43, H ] where 5|5,
[ #1]] Do you know the reason why there are viruses in the computer?

RIE X G RALF A A TS ?

fjrfr, SEATIRZ the reason, FFLAEEH] why 515,

2. JEMUETEE A

A B 1 T AR — B % A8 1 ) 44 Bl sl ARV i — 2B RO BERH , Ets DX A 1
PEATUEE . EAEB AR ] who | whom B whose, EMEHIN ] which, 357E 4.
[ #]] We do experiments with a computer, which helps to do many things.
AR AN, TR AT RS B 2 TAE .
A, which 51 R RRE P 1 )& XS54 TR a computer FYUERH
[ #1]] He arrived late, which was annoying.
fARIRA 2], X E I AR K
A, which 515 1E FRE M 1 ] SR BRI T A #E AR
[ #1]] Yesterday I met your Manager, who seemed to be very worried.
WER IS AR, - RAR T IE
A, who 5| AR E M E T ) Z XS SE1T 1R your Manager RUERH . A1 BRE 1 & 1
AL ] ) where B when 515 i55& T
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[ #1]] They are going to buy a laser printer next week, when they will be free.

AT N A £ 36— G HOCITENIL, ARmHb 1A =5
[ #1]] They'll fly to America, where they plan to stay for a month.

AR CASEE, THRIEIRE R — A .
3. BRAEVERE i8N 5 EFRE PR T8 A X3

BRAEMETE NS ERRRR T 8T, BB T AP — . AR E
X5, AITREREAGE . mARREEE NS ERRCRIFA T ED, BRI
A ) i) ) 5 AT HE— 2B U, R S5 A Al R AT i] BT o

BIRSE 1 1 ) SR BRAE B P B Wi iRl 2 ), i A FRE 1 T ARl A ) 1 P A B
FE Skt

TERET, BREMEE N IR ETE, B e 07 AR PR SE P2 1F R AT
— MBI AT

J3oh, ARBRGE PEE TR AT that 5145, X— i BINATER.

4. iR ERE A

TEHES, #7 R RIATE ) P EN TR B =18, @5 H] whom | which 3§ that 5], It
W, A EE R TR, SR AT LA, (H, 7EIEBmE, Rl 2 7E PR
H, A RCE R RANR Z R e, B A5G R AR whom & which 515, HANRES WK
A, HE N
[ #1]] Have you met the person about whom he was speaking?

R DL 3 A i A B A AR 2
[#]] A box within a dialog box in which you type information needed to carry out a command.

MG —NET, TS IZET AT — SR rER .

A, in which- - J&— MRV HTE A E TR W], BHEFIERE a box,

K F A A whom B which I W] LIAE “ Shialialdl” 5 H A/ a9 i B, N 36
SRR, A T
[ #]] The only thing about which he is not sure is how to use this tool.

b — AT HE IR A 2 An el i A A T H

m]HR By Bl iA] TR 2H 2 be sure about

EHRMNAE R LLH 2438 (fGH)  + of + which (whom) K515, FoRfn 58I K
Fo A which Fl whom, i§F& T
[#]] Our manager knows a lot of people, many of whom are professors.

T2 N, Hhir 2 238H7 .

A)rp, whom FIRAE N, HAKGIEHE people,

[ #]] She bought many books yesterday, all of which are on computer.

WVERSE TIF 24, Dk TR .

A, which $84), HARSZESE books,
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Exercises

MAEPRSCNZE, FIWT LR BUARIELR
You can use PC to do a lot of things, such as type documents, send E-mail, browse the Web
and play games.
Memory is the brain of the computer.
CPU oversees everything that a computer does.
A sound card can only be built into the motherboard.
Hard disks are used to hold information such as programs and documents.
The monitor is the primary device for displaying information from the computer while the mouse
is the primary device for navigating and interacting with the computer.
A printer is usually connected into a serial port.
An external MODEM is usually connected into a parallel port.
Digital Subscriber Line ( DSL) MODEM is a high-speed connection that works over a standard
telephone line.
) Memory management is to coordinate the flow of data in and out of RAM and determine when

virtual memory is necessary.

HRARPRSCN AR A,
CPU stands for
BIOS stands for
Motherboard is

Operating system is

Peripheral Component Interconnect ( PCI) Bus is
The keyboard is

The most common form of removable storage is

Many computers, particularly , use LAN card to

Device management is to

) The operating system sends from the word-processing program to

5 RV E TR A, ARG HE A TR .

The room where we put our computers is very big.

Users who are requiring the full color capabilities of the color VGA monitor will find that the
color VGA monitor is a perfect choice.

Do you know the reason why there are heat losses in a steam engine?

The material which allows electric current to flow easily is called a conductor.

Tom is the student whose father works in AAA Computer Company.
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(6)
(7)

(8)
(9)

They have invited us to visit their country, which is very kind of them.

Iron is converted into steel by various processions, all of which involve heating it to very high
temperatures.

You should put the printer in a place where it is away from sunlight.

The seventeenth century was one in which many significant advances were made in both science

and philosophy.

(10) Galileo lived in the city of Pisa, where there is a leaning tower about 180 feet high.

I
(1)

(2)
(3)

(4)

(5)

..
(1)

(2)
(3)

(4)
(5)

(6)

(7)
(8)

5 LAR & 2R AU SR il

One that is particularly concerned with the manipulation of files of numeric and non-numeric
data and with the production of reports.

One that is used mainly for the manipulation of numeric data.

One that is designed to allow a programmer to make changes and corrections from a terminal
during execution.

One in which the user does not specify the sequences of operations that are to be performed to
obtain a problem's solution.

One that allows the programming of procedures that can be executed concurrently and can be
activated in response to external signals as required.

AR

A. interactive language

B. real-time language

C. scientific language

D. non-procedural language

E.

commercial language

WA, FEIEZRAL IS BT 21 A9 B i) 40

A personal computer (PC) is any whose original sales price, size and capabilities
make it useful for individuals.

Today a PC may be a , a laptop computer or a tablet computer.

Modern personal computers often have high-speed or dial-up connections to the Internet,
allowing access to the and a wide range of other resources.

A PC may be a home computer, or may be found in an office, often connected to a

A desktop computer is an independent personal computer (PC) , as opposed to smaller forms of
PCs, such as a mobile

Desktop computers come in a variety of styles ranging from large vertical to small
form factor models that can be tucked behind an LCD monitor.

Most modern desktop computers have separate screens and

A laptop computer or simply laptop, also called a notebook computer or sometimes a notebook ,
is a small personal computer for mobility.

- 15 -



(9) Usually all of the interface hardware needed to operate the laptop, such as and serial
ports, graphics card, sound channel, etc. , are built in to a single unit. Most laptops contain
batteries to facilitate operation without a readily available electrical outlet.

(10) The ultra-mobile PC (UMPC) is a for a small form factor tablet PC.

Sy ALK BB A I (BP0 ) « BRI PEE

(1) A is a functional unit that interprets and carries out instructions.
A. memory B. processor C. storage D. network
(2) A consists of the symbols, characters, and usage rules that permit people to

communicate with computer.

A. programming language B. network
C. keyboard D. display
(3) software, also called end-user program, includes database programs, word

processors, spreadsheets etc.
A. Application B. System C. Compiler D. Utility

(4) In , the only element that can be deleted or removed is the one that was inserted

most recently.

A. a line B. a queue C. an array D. a stack
(5) Most measures involve data encryption and password.
A. security B. hardware C. display D. program

Skill Training

PN

&3 (Resume) FFEA [EE AR LS DR I A I HARTE B0 BHx 1 A
WHYESR, BFRE Y RIE, RBUE SR N AR BOT . WIERD

1. WP
— kU, ARPEAFIRMIE &, ALV SRR,
1.1 U2 bR (Basic Resume)

VAZE T O 2 04 ) i B2 T B Bl A, O E R . RO 80 F W 1 TR,
PP E s b, R SR

1.2 L& bERF ) (Chronological Resume)

PGk E R DTAEEME T TAES DT . i, ARG IEIRA 9 EK,, RIS T
WG, —FRE R BE ok, JeE ARG, HE¥D1. G007 0 )T 2502 H
i}
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1.3 DRAEHTM% ) (Functional Resume)

PUHRAE S E R Seif /] DR e th A& Dy, I & oo -5 RLa D o ERY g DiAf TR . 5
BIZERET . LA LA D F i IR SR HRS A 22, i AR RE D 3= 14 g i DUl
TAFHRBE SN FORMESE AL, JFJCmE) B SrE, B Esm R 5L 9 AR RE ) Al
RERRSE . fan, W ZAEW A AR AR SR A AR A9 HR S5 sl S s ARl 55, (8 T I g7
—NIHZ

2. TR

2.1 Fo VIRFES A Rl R

IRZRIAE WA THL T MEI A AN, TR ER B SR, X TREZH
ARG B YOREORARE R 1, aTRUE A S s R ORI AR B . R T 24T
H SR DL T I ESRANES &, ARIE X7 ZOREFHRIS IR A4 . BB 4, HHESE A
B PRBELS 2> R R AT R AR AT o SO D R — i SOR T AR T Y 20K, AEERA, BEIR 9%
B, MOEZITE A AR A OB RAEI, KOS, ARERHENE LA

2.2 fEwipEEH

TEFREG B, Al OULEE N Y fag P 82 AT 2 s i dae, A sRAR B L3 15 A A
I, ol B 5 A

J35b, fa it IAR K, SR ISR T D s, 6 R BIRURE. BRg
S GBI ES CUE TS SE A W e SNV 5 =P IO N ] o - e - S N D i Y S
MR, e A B PR 5 3 A Al — > VB3 50 D 2 T

TR S, — B iR kB T, sich B S 1T, A B
(A HRAT R SCHS heml A5, P RUAT AR hml A% X80t 2ed% . WRBIE . TR, 5%,
R R AR IR AR BB L, WM. AR, — B2 LI
Pk, POCE F MR R A e R o

2.3 ATPitkH

A — SO B i B AR T, TASRAE R D P U] o BRI . X e ] fig2s
XK (SRR AR o X LEHAF A FEF 20K . JT UG BHERYISE], 28550 AR H I3k
AL Ey, AR TEE YOS IR SE AL, AR ATEFIABAT X ki, fm] DL
TX LSRR AT R AL

2.4 HAh

FETE LA Ta) i -

(1) Dlfa b Bk SO R . FIBOER TR R IR .

(2) BERRRPTAGENGE, HIBAGRY TR .

(3) MR RTRELLIRE EXHUR AR R IRIVEN SR, URXI T B 20K, AL,

(4) R ELE, RABOR RFHFTEIL, QRIRG BRI BN, HORZARLE . W
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R EVCRABIE, AEN T BRI BN Dy . — okt , A ENARAY Bt 2x LT

PRI iR 22— 2L,

(5) TEfiDrp B AU AR AR | AR AR R AR KR A e —
(6) WRATENHRIGA ABUEDNY, AZIE, FOHITE,
(7) FlFAZER IR AR, AR B T — AR Z i Z 4.

Reading Material

Embedded System

An embedded system is a computer system designed for specific control functions within a larger

system, often with real-time'"’

The microprocessor embedded in this Adidas running
shoe calculates the pressure between the runner's foot
and the ground five million times per second and
continuously changes the cushioning to match an
adjustable comfort level.

computing constraints. It is embedded as part of a complete device

often including hardware and mechanical parts.
By contrast, a general-purpose computer, such
as a personal computer (PC) , is designed to
be flexible and to meet a wide range of end-
user needs. Embedded systems control many
devices in common use today.

Embedded systems contain processing
cores that are either microcontrollers'> or
digital signal processors (DSP) "',

A processor is an important unit in the
embedded system hardware. It is the heart of
the embedded system.

The key characteristic, however, is being

dedicated to'* handle a particular task. Since the embedded system is dedicated to specific tasks,

design engineers can optimize it to reduce the size and cost of the product and increase the reliability

and performance. Some embedded systems are mass-produced, benefiting from economies of scale”’.

Physically, embedded systems range from portable devices such as digital watches and MP3

players, to large stationary'®' installations like traffic lights, factory controllers, and largely complex

systems like hybrid vehicles, MRI'"' | and avionics

[8]

. Complexity varies from low, with a single

microcontroller chip, to very high with multiple units, peripherals and networks mounted inside a

1] real-time adj. SZR})

27 microcontroller [ 'maikraukon'traula] n. fHFEIEH4
3] digital signal processors ( DSP) ${7 {55 AbHigs

4] dedicate to EET

stationary [ 'steifonori] adj. [EEH)
MRI ( Magnetic Resonance Imaging) %% 4R%

]
]
]
]
] economy of scale FIFR LT
]
]
1 avionics [ eivi'oniks] n. HL 7%
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large chassis or enclosure.

1. Variety of embedded systems

Embedded systems are widespread in consumer,
industrial, commercial and military applications.

. . 1
Telecommunications' "

systems employ numerous
embedded systems from telephone switches for the
network to mobile phones'® at the end-user. Computer
networking uses dedicated routers and network

bridges to route data.

Consumer electronics include personal digital
assistants (PDAs) "', mp3 players, mobile phones, Gumstix Overo COM, a tiny, OMAP-based
videogame consoles !, digital cameras, DVD embedded computer-on-module with Wifi and
players, Gpst! receivers, and printers. Many Bluetooth.

. 6 .
household appliances'®’ |, such as microwave ovens,

washing machines and dishwashers'” | include embedded systems to provide flexibility, efficiency'®’

[

and features. Advanced HVAC'"' systems use networked thermostats''’ to more accurately and

efficiently control temperature that can change by time of day and season. Home automation uses

wired and wireless-networking that can be used to control lights, climate, security, audio/visual,

[11]

surveillance' | ete. , all of which use embedded devices for sensing and controlling.

Transportation systems from flight to automobiles increasingly use embedded systems. New

2] and GPS receivers that also

[13

airplanes contain advanced avionics such as inertial guidance systems

have considerable safety requirements. Various electric motors—brushless DC motors "’ | induction

[14]

motors and DC motors—use electric/electronic motor controllers. Automobiles, electric

vehicles'"” | and hybrid vehicles increasingly use embedded systems to maximize efficiency and

reduce pollution. Other automotive safety systems include anti-lock braking system ( ABS) "¢

telecommunication [ 'telikomjuini'keifon] n. Wifl, HfF
mobile phone %z B i
personal digital assistants ( PDAs) /> A7 B3
console [ kon'soul] n. #fil&
GPS (Global Position System) BREN RS
household appliance 5% JH i %%
dishwasher [ 'difwafo] n. ¥EBIHL
efficiency [i'fifonsi] n. &, 5L
HVAC (Heating, Ventilation and Air Conditioning) it X 5 25 S 8
] thermostat [ '6ormostoet] n. [ ENIRAT, THETHT R E
] surveillance [ sor'veilons] n. WifH, Wit
] inertial guidance system iS5 245
1 brushless DC motor JCJil B 3 HL ZHHL
] induction motor JEJ; Hi, Eh#)
1 electric vehicle H 3l 44
] anti-lock braking system (ABS) [i#fistHlsh &%
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Electronic Stability Control ( ESC/ESP) ‘0 traction control system (TCS) 2} and automatic four-
wheel drive'*.

Medical equipment uses embedded systems for vital signs monitoring, electronic stethoscopes
for amplifying sounds, and various medical imaging (PET'*) | SPECT"’, CT, MRI) for non-
invasive internal inspections. Embedded systems within medical equipment are often powered by
industrial computers.

Embedded systems are used in transportation, fire safety, safety and security, medical
applications and life critical systems as these systems can be isolated from hacking and thus be more
reliable. For fire safety, the systems can be designed to have greater ability to handle higher
temperatures and continue to operate. In dealing with security, the embedded systems can be self-
sufficient'®’ and be able to deal with cut electrical and communication systems.

" are quickly gaining popularity as the

A new class of miniature wireless devices called motes
field of wireless sensor networking rises. Wireless sensor networking, WSN'®'  makes use of
miniaturization'”’ made possible by advanced IC''"’ design to couple full wireless subsystems to
sophisticated sensors, enabling people and companies to measure a myriad of things in the physical
world and act on this information through IT monitoring and control systems. These motes are
completely self contained, and will typically run off a battery source for many years before the
batteries need to be changed or charged'""’.

Embedded Wi-Fi modules provide a simple means of wirelessly enabling any device which
12]

communicates via a serial port'
2. Characteristics

Embedded systems are designed to do some specific task, rather than be a general-purpose
computer for multiple tasks. Some also have real-time performance constraints that must be met, for
reasons such as safety and usability; others may have low or no performance requirements, allowing
the system hardware to be simplified "’ to reduce costs.

Embedded systems are not always standalone devices. Many embedded systems consist of
small, computerized parts within a larger device that serves a more general purpose. For example,

the Gibson Robot Guitar features an embedded system for tuning the strings, but the overall purpose

] Electronic Stability Control (ESC/ESP) Hi & & # #

] traction control system (TCS) #z5|#H R4S

] four-wheel drive PU%E3K 3

] PET (Position Emission Tomography) 1F Fi,F {545 A

] SPECT (Single-Photon Emission Computed Tomography) %1% SN2 F1 4
] self-sufficient [ 'selfso'fifont] adj. A% HEH)

] mote [meut] n. Qb‘%, 1;%*7

] WSN (Wireless Sensor Network ) JCZ&5 8w )N 4%

] miniaturization [ 'miniotforaizofon] n. /NEIfL

0] IC (Integrate Circuit) £ %
1] charge [tfaidz] n. Hifaf, FoHL
2] serial port #4751
3] simplify ['simplifai] »r. B—Ak, fAiEAfk
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of the Robot Guitar is, of course, to play music. Similarly, an embedded system in an automobile
provides a specific function as a subsystem of the car itself.

The program instructions written for embedded systems are referred to as firmware, and are
stored in read-only memory or Flash memory''’ chips. They run with limited computer hardware

resources ; little memory, small or non-existent keyboard or screen.
2.1 Processors in embedded systems

Embedded processors can be broken into two broad categories. Ordinary microprocessors use
separate integrated circuits for memory and peripherals. Microcontrollers have many more peripherals

[2]

on chip, reducing power consumption ™', size and cost. In contrast to the personal computer

market, many different basic CPU architectures are used, since software is custom-developed for an

I'installed by the end user. Both Von Neumann as well

application and is not a commodity product"’
as various degrees of Harvard architectures are used. RISC'*' as well as non-RISC processors are
found. Word lengths vary from 4-bit to 64-bits and beyond, although the most typical remain 8/16-
bit. Most architectures come in a large number of different variants and shapes, many of which are
also manufactured by several different companies.

Numerous microcontrollers have been developed for embedded systems use. General-purpose
microprocessors are also used in embedded systems, but generally require more support circuitry

than microcontrollers.
2.2 ASICY' and FPGA'® solutions

A common array of n configuration for very-high-volume embedded systems is the System on a
Chip (S0oC)'”" which contains a complete system consisting of multiple processors, multipliers,
caches and interfaces on a single chip. SoCs can be implemented as an application-specific

integrated circuit ( ASIC) or using a field-programmable gate array (FPGA).
2.3 Peripherals

Embedded Systems talk with the outside world via peripherals, such as:
e Serial Communication Interfaces (SCI)™’. RS-232, RS422, RS485 etc;
° Synchronous[g]Serial Communication Interface: 12C"" | SPI''"' | SSC and ESSI ( Enhanced

[1] Flash memory [N£F

[2] power consumption REFE, Ih#E

[3] commodity product R i

[4] RISC (Reduced Instruction Set Computing) ¥ faj 5 24

[5] ASIC (Application-Specific Integrated Circuit) 455E 5 i H
[6] FPGA (Field-Programmable Gate Array) I3z n] 4nfe| ][5
[7] system on a chip (SoC) HEWMAI ARG

[8] Serial Communication Interface (SCI) Hfpi{E#: 0

[9] synchronous [ 'sipkronas] adj. [FIIFHY, [F:H

[10] 12C (Inter-Integrated Circuit) PN ¥ 5 i HL

[11] SPI (Serial Peripheral Interface) =474 O
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Synchronous Serial Interface) ;
® Universal Serial Bus (USB) ;
® Multi Media Cards (SD Cards, Compact Flash etc. ) ;
® Networks: Ethernet, LonWorks'" | etc;
e Fieldbuses: CAN'*' -Bus, LIN"*'-Bus, PROFIBUS'* | etc;
e Timers: PLL"! (s), Capture/Compare and Time Processing Units ;
® Discrete 10 aka General Purpose Input/Output (GPIO) ;
® Analog to Digital/Digital to Analog (ADC/DAC) ;
e Debugging: JTAG'®', ISP/ | 1CSP'®' | BDM"* Port, BITP''* and DP """ ports.

%5

A NSRBI ] T2

HPeR] HOR” XA, KA BB RL, P b, AT R — 5 AT
AWZHFIULI R . FEH V2 A (AL #RBEA Ak Bias, E = IRANTIR
AR HRRKE BB AYLE S AGHEAL, A PC,

PC 2 SEWUE PRER T A & T H . B mir A —— N SR h] i &%
SF—HFE T WA EWREIRATLIE M PC a2 T U EITEN SO . Kk
R TR 30 A BT R

RSO A — SR PCR LRI o AR0RF T X LEFEPF DL R EA T anfy Bl 1T
T

L P

EBA T B I 5 SR 2

o b igy (CPU) ——HRNLARLN “RIM”, WEFN s Bids” . iRl
M EEE AR B CPU B HLY

o NAF—HIRAFEUR IO BT B o PN B AR S Hh SR A BRE AR BT LLia 47 3 B2
R, FHRALFRIALA LT LRI .

[1] LonWorks (local operation network Works) JayiRf5eff W 2%
[2] CAN (Controller Area Network ) #1fil # X 35 o4 2%

[3] LIN (Local Interconnect Network ) A< T 5K o] 2%

[4] PROFIBUS (Process Field Bus) 1 ftiig 54k

[5] PLL (Phase Lock Loop) #iAH[H %, #isH¥

[6] JTAG (Joint Test Action Group) BXAMiA4T3h/NH

[7] ISP (In-System Programming) 7E % 448

[8] ICSP (In Circuit Serial Programming ) TELR AT 9 Fe

[9] BDM (Background Debug Mode) 3 1 2

[10] BITP (Biotech Industrial Training Program) =45 A Tl Il 252 72
[11] DP (Display Port) g~z
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O ML s (RAM) ——HIRI A6 AL AT TAE P A5 S .
O Higfiffiae (ROM) ——RAAFEAAE it THRMLRARAT i AN B2 O 280

O HAKA/ BB RS (BIOS) —— —Ff ROM, 5L S 257 1 YT AL i) 3 A
S

O g it —— JEPE IR B A7 68 2 FL% S CPU SR s AR PR ) RAM
I:PO

O M MAF —— #iEE EAYZSIE], ARG AEAER, 75 25 RAM Sl o

o Ty — ETAHER, HABPTA NSRS Hok k. CPU M7l e e
M ko HAt R G R LA 2 AE AR sl i B e ) B b iltn, AT
HARNEAE TR, Walliasd PCLERER T4k 1.

o B — — M AR, ISR R,

o i — KR RAFEFFALMBA, FRRAARIERF MO R

* BAERG BOREEREHAE, JEH P S A AR

o BTN (IDE) —— A TAEEL . CD-ROM MUEREL IR e i) E2HE

o JNERB R HIE (PCI) WA —— SRR H HINEE .. PCLEH— R8I
T EMR B PCL ARG,

o NFAHLARGHE D (SCSI) —— FIF “skuzzy”, XA/NGHAHLRGE DT 4
HRALRISNEI B A, Anfd £ sl =i

* NBEEIEHE T (AGP) —— AGP AW M (4L 1, T AyLmEE R
JEE 8

® Fi R TR AFRCE I, AU EARABI G 5 = 5o B & s =,
] LHEEC 7 & U 5 PO B S 5 5

* FIER —— RIRKE T RABLA BG RS 5450t s A n] s A 2o

2. Ef%

2.1 HA/ il

TP R IREZ A s R, i E M S BN ERN®RE, X H RSN
WAl (170) . PC i IR 170 8806 .
o WndE R TR WL G B E 2.
o BN — SRS B A B ) EE A
* bR BB A FH 0 B8 A S SRS L) R
o R NTFH IR —— MBI R AR A S M AR M TR I AT fE R, &
AT LADRAF S84 2 oA 3 07 1945 B o
O Bk — Bk npEX, BEEw (8 am By ERIAE R
O HEot#t (CD-ROM) —— CD-ROM & @b i kA i AT B L. F 2 R
EAPEHE CD-R (iE5%) M CD-RW (AIE) &4, CD-RW Al Liidsk.
O WNFF BT T EERR HEeAr A4 (EEPROM) AY—Ff ROM, [N AR PR Y |
T35 A 74 . CompactFlash . SmartMedia FI PCMCIA #B)& T INTE .
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O B it (DVD-ROM) ——DVD-ROM 5 CD-ROM K{bl, {HEE(F-ff o £
MIfER

2.2 N
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B, FFARE 5 TR
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2.3 PEERY/ PSS
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3. IFHLESEHL

3.1 FEARmA/fR RS (BIOS)

BEARE 2GS T PC HRYEE, ALERANTE R — NIRRT HIE (AT
BEIRHL) KA THE A
A FERITENLAE R 8 B “On” 4
B. BIOS # 4T “JFHLAA" (POST) . X¥FZitHHIREL, BIOS B/RUAGE, X
S QA W SL AP 222k AT I 0 B B R R (9 Bt . AEIX 51 0T, BIOS i
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