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Computer Architecture

P2 One Reading

Text A System Architecture

A stand-alone computer system, which is most commonly seen as a desktop machine (a PC
or workstation) intended for a single user, has the basic organization that has changed little from
that found in earlier generations, despite the massive improvements in implementation
technologies that have occurred in recent years.' The computer’s main hardware components
continue to be a CPU, a main memory, and an IO subsystem, which communicate with one
another over a system bus. Its main software component is an operating system that performs
most system management functions.

The key hardware element is a single-chip microprocessor, embodying a modern version of
the von Neumann architecture. The microprocessor serves as the computer’s CPU and is
responsible for fetching, decoding, and executing instructions. Data and instructions are typically
composed of 32-bit words, which constitute the basic information units processed by the
computer. The CPU is characterized by an instruction set containing up to 200 or so instruction
types, which perform data transfer, data processing, and program control operations that have
changed little over the years. The CPU may be augmented by on-chip or off-chip coprocessors
that implement such specialized functions as managing the graphical user interface (GUI).

The role of the computer’s main or primary memory M is to store programs and data as they
are being processed by the CPU. M is a random-access memory (RAM) comprising a linear store
of items (usually 8-bit bytes), each of which is assigned a unique address that permits the CPU to
read or change (write) its contents via loading or storing instructions, respectively. M is backed
up by a much larger but slower secondary memory, typically implemented by hard disks
employing magnetic or optical storage technology and forming part of the IO subsystem. As in
the PowerPC, an intermediate memory called a cache may also be inserted between the CPU and
M. Thus we find a hierarchy of memory devices composed of the CPU’s registers, the cache, the
main memory, and the secondary memory. This complex structure results from the fact that the
fastest memory devices are also the most costly. The memory hierarchy is intended to provide
the CPU with fast access to large amounts of data at a fairly low cost.
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The purpose of the IO system is to enable a user to communicate with the computer. 10
devices are attached to the host computer by means of IO ports, whose function is to control data
transfers between IO devices and main memory. Active programs communicate with IO ports in
much the same way as they communicate with M. An IO device is assigned a set of memory-like
addresses, which allow input and output instructions to be implemented in essentially the same
way as loading and storing instructions, respectively. However, the CPU usually takes much
longer to access a word stored in the IO system than to access a word stored in M—most 10
operations are quite slow.

The traditional input and output devices are a keyboard and screen (provided by a CRT or a
flat-panel display), respectively, which are convenient for handling textual information. Adding a
pointing device like a mouse makes a display screen into an input device, permitting
communication between the user and the computer via graphical images. Special software, such
as the Windows interface found in personal computers, supports GUIs. Audio interfaces for
speech generation and recognition extend the computer into a multimedia system. A major
component of most IO systems is a set of secondary memory devices that provide bulk storage of
programs and data. Rapid transfer of information between primary and secondary memories is
often a key factor in a system’s overall performance.

Their small size and low cost have made it feasible to use miniature general-purpose
computers, referred to as microcontrollers, for tasks that previously employed either
special-purpose control circuits or had no control logic at all, for example, controlling a home
washing machine or the ignition system of a car.2 Programs stored in a read-only memory (ROM)
that forms a part of the main memory tailor a microcontroller to a particular application. The
microcontroller is built into, or embedded in, the controlled device, often in a way that is
invisible to the end user. Hence an embedded microcontroller that has been programmed to
handle the application in question can replace application-specific control circuits, often at
substantial cost savings. Furthermore, by bringing the power of a computer to bear on relatively
mundane applications, manufacturers can readily introduce many new features to improve
flexibility, performance, or ease of use. As a result, most computers in operation today are
microcontrollers in embedded systems.

The linking of computers to form networks of various types has become an increasingly
important feature of modern computing. A computer in an office or industrial environment is
typically linked to other computers in the same organization via communication links that can be
thought of as an extension to the system bus. The linked computers then form a small, closed
computer network known as a local-area network (LAN) or Intranet. The physical links between
the computers can be built in various ways, including electrical cables, optical fiber, and radio
(wireless) links. Special IO programs (communication software) enable the computers on the
network to exchange information and access common computing resources called servers.

Computer networks have several advantages over the large, centralized (mainframe)
computers that they have come to replace. The individual user has direct access to a computer
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(his or her personal computer) that can quickly and conveniently handle many routine computing
tasks. Users can also access computing facilities that they need less frequently, for example, a
high-performance supercomputer or costly IO equipment, via the computer network. Many
widely dispersed users can share such specialized equipment via the network, thus lowering its
cost to individual users. Furthermore, a computer network provides useful new services such as
electronic mail, remote library services, and on-line shopping.

Several LANs can be linked together by various means including the telephone networks,
which increasingly are designed to accommodate digital data transmission, including video data,
as well as the traditional (digitized) voice communication. A collection of linked LANs forms a
large computer network that can be worldwide in scope. In the early 1990s a network of this sort
known as the Internet emerged, which because of its huge size and global reach—an estimated 16
million server sites in 180 countries with 72 million users in 1997—has had a profound impact
on the way people compute and communicate. >

In the early years the Internet was used almost exclusively to transfer text files such as
electronic mail (e-mail) messages. This situation changed fundamentally in 1989 when scientists
at CERN (Centre European pour la Recherche Nucleaire) in Geneva overlaid on TCP/IP a new,
high-level protocol called http (hypertext transfer protocol) and an associated programming
language html (hypertext markup language) to permit the linking of diverse file types—text, still
pictures, movies, sounds, etc.—in a simple way.4 This combination enabled users to create
multimedia files easily and transmit them rapidly over the Internet. The result is an enormously
rich collection of easily accessible data that has come to be known as the World Wide Web.

(1, 196 words)

New Words
accommodate v. /T, &N
application-specific adj. EFM, FrEH
augment v/n 0, W, R
bit n. (ZBEED £, HiF
byte n. (ZREEIRD) F9
cache n. HIEETF
coprocessor n. PHbEESE
digitized adj. BF
embody v. Bi&; Bl
fetch v. BUEHE; EXEEMIEF
hierarchy n. FER
ignition n. AKX, AR
Intranet n. Mk AERR 4%
miniature adj. WA, 48/

mundane adj. tHA&RH, SEILE
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overlaid
protocol
singlechip
tailor

Proper Names

bulk storage
communication link
control device

digital data transmission
general-purpose computer
hardware component
host computer

magnetic storage
memory hierarchy
optical fiber

optical storage

pointing device
secondary memory

Abbreviations

CERN

CRT
HTML
HTTP
LAN
PowerPC
RAM
ROM
TCP/1P

Notes

1. A stand-alone computer system, which is most-commonly seen as a desktop machine (a
PC or workstation) intended for a single user, has the basic organization that has
changed little from that found in earlier generations, despite the massive improvements
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Ered, AR
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(Centre European Pour la Recherche Nucleaire)

BR 3 5L 1 I B T T
(cathode ray tube) BAtRETLE
(hypertext markup language) B X AHEERRES
(hypertext transfer protocol) WWW AR4-F2 /5 BT F iR
(local area network) J&is M
(IBM #1 Apple & V£ H ) Power B4 A THEHL
(random-access memory) FENL7FEXEAE 2R
(read-only memory) HiL7FfEaR
(transmission control protocol/Internet protocol)
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in implementation technologies that have occurred in recent years.

“which is most commonly seen as a desktop machine (a PC or workstation) intended for
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a single user” E1fiEiE system, “that has changed little from that found in earlier
generations, despite the massive improvements in implementation technologies that
have occurred in recent years” &4 E1& organization.

2. Their small size and low cost have made it feasible to use miniature general-purpose
computers, referred to as microcontrollers, for tasks that previously employed either
special-purpose control circuits or had no control logic at all, for example, controlling a
home washing machine or the ignition system of a car.

“small size and low cost” AJLABHI®RL: “HTHRD. BAK”.
ERCRBEREEY, A4 RRAT BT .
e.g. The slightly porous nature of the surface of the oxide film allows it to be colored
with either organic or inorganic dyes.
SULRRTAARMASEN, R LA IETIRNER.

3. In the early 1990s a network of this sort known as the Internet emerged, which because
of its huge size and global reach—an estimated 16 million server sites in 180 countries
with 72 million users in 1997—has had a profound impact on the way people compute
and communicate.

“which because of its huge size and global reach—an estimated 16 million server sites in
180 countries with 72 million users in 1997” 4&4ffi*“a network”.

XEK “impact” B4, £ “BW” KEME, impacton...: Xfe-HEW.

e.g. Modern science and technologies have great impact on society as a whole.
MRBHER AN B4 T BERKEW.

e.g. Unnecessary expenses will by no means have impact on our company’s benefits.
BB I LTS M MR AT A A HA 22 .

4. This situation changed fundamentally in 1989 when scientists at CERN in Geneva
overlaid on TCP/IP a new, high-level protocol called http (hypertext transport protocol)
and an associated programming language html (hypertext markup language) to permit
the linking of diverse file types—text, still pictures, movies, sounds, etc. —in a simple
way.

“when scientists at CERN...—in a simple way.” #h7E ¥iHH 1989, R AT TBH BRI 7] LUEX
AP BILAEA: “XARGAE 1989 FEHAERER: B A TLHIBRIN BT P20
FPTRIR R ATET TCPIP Y, MEA—FFIBEFRN hitp (WWW IRSF2 AT
R0 MEED, M EHEMEFRIHES hml GEXASERRES),
ERMCHERE A, BIEMER. BB, FES, AR,

Fill in the blanks according to the information given in the passage.

1. The microprocessor serves as the computer’s CPU and is responsible for [ 1 ],
decoding, and executing [ 2 ].

2. The role of the computer’s main or primary memory Misto [ 3 ]programs and data
as they are being processed by the[ 4 1.



