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Chapter 1 Introduction to the Computer

1.1 What Is a Computer and What Does It Do

A computer is a programmable, electronic device that accepts input, performs
operations or processing on the data, and outputs and stores the results. Because it is
programmable, the instructions, called program, tell the computer what to do.

To illustrate these operations, look at a comparable device you probably have in your
home-a stereo system might consist of a Compact Disc (CD) player, a receiver, and a pair
of speakers. To use the system, a CD is inserted into the CD player and the power to the
system is turned on. The CD player then converts the patterns stored on the CD into
electronic signals and transmits them to the receiver. The receiver receives the signals,
strengthens them, and transmits them to the speakers, which play the corresponding music.
In computer terms, the CD player reads data (music) from the storage media (the CD) and
sends the appropriate input to the receiver. The receiver processes the data and sends it to
the speakers, which produce musical output. Though these operations resemble the
operations a computer system performs, there is one important difference that the stereo
system is not a versatile, programmable system, like a computer system is. A computer can
perform an enormous variety of processing tasks, as well as support a much greater variety of
peripheral equipment (input, output, and storage devices), than can a stereo system.
Traditional and Multimedia Hardware

A computer system consists of a computer and its peripheral equipment. It includes the
instructions and facts that the computer processes, as well as the operating manuals,
procedures, and people who use the computer. In other words, all the components that
contribute to the computer functioning as a useful tool can be said to be part of a computer
system. The physical machinery in a computer system is collectively referred to as hardware;
the various hardware devices in a computer system are discussed next. The instructions or
programs used in a computer system-called software-are discussed in a later section.

Virtually all computer systems sold today are multimedia computer systems that contain
traditional hardware for working with text and graphics, plus additional hardware for use
with other types of media, such as sound and video. Multimedia hardware includes
speakers, microphones, and video cameras.

Input Devices

An input device is any piece of equipment that supplies material (input) to the
computer. The most common input devices are keyboard and mouse. Other possibilities
include image and bar-code scanners, joysticks, touch screens, digital cameras, electronic

pens, fingerprint readers, and microphones. Input devices for a stereo system might be a CD
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pla)}er and antenna.
Processing Devices

At the heart of any computer system is the central processing unit (CPU), located
inside the computer’ s main box or system unit. The CPU in a computer system is the
equivalent of a stereo system’s receiver. Like its counterpart, the CPU can’t do anything
useful without peripheral equipment for input, output, and storage functions, as well as
storage media to hold the data it needs to process. A computer system, of course, is not a
stereo system. A CPU can be programmed, or given new instructions. Consequently, a
computer system can perform an amazing variety of tasks, such as mathematical
calculations, writing letters, accessing the Internet, composing music, and creating
animation sequences.

Output Devices

An output device accepts processed materials from the computer, similar to the way the
speakers in a stereo system output sound processed by the stereo receiver. Most computer
systems also have a monitor and a printer as output devices.

Storage Devices

Storage devices include the disks and other storage media used to store data, as well as
the drives and other devices used to access those media. The storage devices are a hard disk
drive, a floppy disk drive, a Zip drive, removable disks, a CD or DVD drive, and CD or
DVD discs, etc. This type of storage, which stores the data and programs that people need
from session to session, is sometimes more specifically referred to be secondary storage.
Storage devices can either be installed inside the computer or attached to the computer as an
external device.

A second type of storage is memory (sometimes called primary storage). This type of
storage is volatile, which means that the data is only there while the power to the computer
is turned on and while it is needed for processing. Memory is located within the system unit
that houses the CPU and other components. Since turning off the power to the computer
erases any data left in memory, storage devices are used instead of memory to save any work

that may be needed at a later time.
Words and Expressions

programmable [o'prougreemobl, -gro-, prou‘gree-] adj. I 4RERHY
illustrate [ilostreit] vt. 2B U8, B, MEETF, B vi. 24
comparable [’komporobl] adj. TT .48, H1E FH

pattern ['peeton] n. ¥, XFE, B, BE, KA, BX

transmit [treenz'mit] vt. {4, 3%, 153k, %%, R&, #E, &%
correspond [koris'pond] vi. &, thifl, &(Z, Y, M

versatile ['voisotail] adj. ERIK, FEEMY, EBLELH, ZEHFER
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peripheral [po'riforol] adj. ZMEK; n. SPEIRA

traditional [tro'difon (o) 1] adj. f&4LHI, BBIRY, DIERY, ERK

multimedia ['malti'mi:djs] n. ZHAK, BHEAKFKE

component [kom'pounent] n. 4, A, FMF; adj. MK, HRE

bar-code scanner FRFSFAHEY

joystick ['dzoiistik] n. HRHFF

touch screen fili 5

digital camera A AHHL

electronic pen H T4

fingerprint reader 182 R A1

central processing unit (CPU) HStib3a%

counterpart ['kauntepait] n. BiZAx, ALK A Y, EXTY

animation [aeni‘meifon] n. &K, BHE

receiver [ri'sive] n. IEWH, HWIKSE, WRENL

secondary ['sekondori] adj. WEK, “HKEK, HRK, E W

volatile ['volotail] adj. ®ATHY, ¥ERMER, WK, FREEMN, BIEEN
($%iFx]

HtaRHEI? EiitAr

HHEVR M HRBENEFRE, BUTUBREBA, SIRERTRERELR,
FHALMFELENER. BT ERUHEMN, B5-—OHRIBF—2EFitE
VU4

N TR EERIE, RITTUE— T RiFREERAE —F T AR E—
HWEARL, EREH CDEBHL, BRBA—XNHEBHR. Y THEHZES, £ CD
BHALPBA—TK CD, FBARGKER . CDBERHE CD LIRS BEL Nk F e
T, FELRENRS. BRBERES, Kk, REEALHEE, HRERBYHEMEY
FiRo HRHENMARE, CDBBEYNMNEENE (CD) PRREE (FFR) HEBE
LA R BN, BRSLEEREEAGES, HAREHE SRR, RY
BHRRMBENT BV REAL, ez MMEENER. TWESER
BITEY—RHREAN. THRENRL. HEVNTURRARRRMLEES, R
HEMAREFELSFHRERMINE RS (WA, 8B AFEERE),
RSB B IREE 4

WEYAEHTEMENIEREWR. CaETENLEMIELS MKE, U
EBEFM. SRAERATENNARS, 52, FFAEHTENLRY— 1 ERAKT
FEEAERAT LUARRITEILR AN — 5. HEVRE RN YEB &2l d, i
BYARKKAMEREER TS, HENRRNESRERSF, WG, GEUE
RIERNITE,

Eha b, SRITHEWIATENRERRSHEETENRS, COERFRE
XAMEE W GEN, SOBABEEMRM MBI, WAESMME, WEG, Zi
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REFEERERS . RN ARERILE.
W&

WMARERISEM AT LU ERMEME (WA HiksE. BF LREARSE
BAFEAR, HMArTRUENE ARSEOEEBRMFEEBI. WERBHUT. Al
B BOSHENL. BFE. BN MEZ XS . FRALKBARSBE CD #Hiil
MR
RIEigE

FrAHEILRENOIEERE b RLEHEE (CPU), EMNTFEIENREREER
Eo HENMARGH CPU FRTHEMALHZWE . RIFm—FE, EEAE A TRAR
A EHATEAETHRERANE R &, URAFRBRFEELENBIENF#ENF, CPU K
FILMHE. SR, HBVNREARETWERSL. CPU AT U HEREREHF IS,
Hit, HHEVNRET UARBREEBATSE, ¥EHE. 5. 37 Internet, 1EHY
I VESH
WHigE

MERBNTREIERE S BB, BUTIHALETHHERS, EMdiH
HIERES B WA S, KB B AGHE — & B RS — S4TEHE R 1
W&o
FiEe&

AR &4 A FAESIE MRS M EN R, U RATE BI85 305
FHAMMIR S, ERIKSNEF . WRWShEE . Zip Wah4S . BB, CD 5 DVD WEhSELL
K CD # DVD %55 H IR & . XEHATFHEHEAMITEN—NLFER B2t
TR AR WSS R R R  H BTr 528 AR BT ARSI ENA
B, Rl LR BB ERAE RN o

FB_MARMFHERERARF (BT EEME). XMXBNEMSRERARE
B, WELRISEIETE T EVLE R B A, A THENWENRE, 5
CPU FEAMRMHIE—#E, HITEVW R, AFEFRRERNE, FEREERIT
RATRIEUG TR EREHE,

1.1.1 Reading Material

John Louis von Neumann Born 28 December 1903, Budapest, Hungary; Died 8
February 1957, Washington DC; Brilliant mathematician, synthesizer, and promoter of the
stored program concept, whose logical design of the IAS became the prototype of most of its
successors-the von Neumann Architecture. Von Neumann was a child prodigy, born into a
banking family in Budapest, Hungary. When only six years old he could divide eight-digit
numbers in his head. He received his early education in Budapest, under the tutelage of M.
Fekete, with whom he published his first paper at the age of 18. Entering the University of
Budapest in 1921, he studied Chemistry, moving his base of studies to both Berlin and

Zurich before receiving his diploma in 1925 in Chemical Engineering. He returned to his first
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love of mathematics in completing his doctoral degree in 1928. He quickly gained a
reputation in set theory, algebra, and quantum mechanics. At a time of political unrest in
central Europe, he was invited to visit Princeton University in 1930, and when the Institute
for Advanced Studies was founded there in 1933, he was appointed to be one of the original
six Professors of Mathematics, a position which he retained for the remainder of his life. At
the instigation and sponsorship of Oskar Morganstern, von Neumann and Kurt Gédel
became US citizens in time for their clearance for wartime work. There is an anecdote that
tells of Morganstern driving them to their immigration interview, after having learned about
the US Constitution and the history of the country. On the drive there Morganstern asked
them if they had any questions that he could answer. Godel replied that he had no questions
but he had found some logical inconsistencies in the Constitution that he wanted to ask the
Immigration officers about. Morganstern strongly recommended that he did not ask
questions, just answered them!

During 1936 through 1938 Alan Turing was a graduate student in the Department of
Mathematics at Princeton and did his dissertation under Alonzo Church. Von Neumann
invited Turing to stay on at the Institute as his assistant but he preferred to return to
Cambridge; a year later Turing was involved in war work at Bletchley Park. This visit
occurred shortly after Turing’s publication of his 1934 paper “On Computable Numbers with
an Application to the Entscheidungs-problem” which involved the concepts of logical design and the
universal machine. It must be concluded that von Neumann knew of Turing’ s ideas, though
whether he applied them to the design of the IAS Machine ten years later is questionable.

Von Neumann’s interest in computers differed from that of his peers by his quickly
perceiving the application of computers to applied mathematics for specific problems, rather
than their mere application to the development of tables. During the war, von Neumann’s
expertise in hydrodynamics, ballistics, meteorology, game theory, and statistics, was put to
good use in several projects. This work led him to consider the use of mechanical devices for
computation, and although the stories about von Neumann imply that his first computer
encounter was with the ENIAC, in fact it was with Howard Aiken’s Harvard Mark I
(ASCC) calculator. His correspondence in 1944 shows his interest with the work of not only
Aiken but also the electromechanical relay computers of George Stibitz, and the work by Jan
Schilt at the Watson Scientific Computing Laboratory at Columbia University. By the latter
years of World War II von Neumann was playing the part of an executive management
consultant, serving on several national committees, applying his amazing ability to rapidly
see through problems to their solutions. Through this means he was also a conduit between
groups of scientists who were otherwise shielded from each other by the requirements of
secrecy. He brought together the needs of the Los Alamos National Laboratory (and the
Manhattan Project) with the capabilities of firstly the engineers at the Moore School of
Electrical Engineering who were building the ENIAC, and later his own work on building
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the IAS machine. Several “supercomputers” were built by National Laboratories as copies of
his machine.

Postwar von Neumann concentrated on the development of the Institute for Advanced
Studies (IAS) computer and its copies around the world. His work with the Los Alamos
group continued and he continued to develop the synergism between computers capabilities
and the needs for computational solutions to nuclear problems related to the hydrogen bomb.

Any computer scientist who reviews the formal obituaries of John von Neumann of the
period shortly after his death will be struck by the lack of recognition of his involvement in
the field of computers and computing. His Academy of Sciences biography, written by
Salomon Bochner [1958], for example, includes but a single, short paragraph in ten pages.
“... in 1944 von Neumann’s attention turned to computing machines and, somewhat
surprisingly, he decided to build his own. As the years progressed, he appeared to thrive on
the multitudinousness of his tasks. It has been stated that von Neumann’ s electronic
computer hastened the hydrogen bomb explosion on November 1, 1952.” Dieudonné [ 1981 ]
is a little more generous with words but appears to confuse the concept of the stored program
concept with the wiring of computers: “Dissatisfied with the computing machines available
immediately after the war, he was led to examine from its foundations the optimal method that
such machines should follow, and he introduced new procedures in the logical organization, the
‘codes’ by which a fixed system of wiring could solve a great variety of problems. ”

From the point of view of von Neumann’s contributions to the field of computing,
including the application of his concepts of mathematics to computing, and the application of
computing to his other interests such as mathematical physics and economics, perhaps the
most comprehensive is by Hermao Goldstine [1972]. There has been some criticism of
Goldstine” s perspective since he personally was intimately involved in von Neumann’ s
computing activities from the time of their chance meeting on the railroad platform at
Aberdeen in 1944 through their joint activities at the Institute for Advanced Studies in
developing the IAS machine.

There is no doubt that his insights into the organization of machines led to the
infrastructure which is now known as the “von Neumann Architecture”. However, von
Neumann’s ideas were not along those lines originally; he recognized the need for parallelism
in computers but equally well recognized the problems of construction and hence settled for a
sequential system of implementation. Through the report entitled First Draft of a Report on
the EDVAC [1945], authored solely by von Neumann, the basic elements of the stored
program concept were introduced to the industry. A retrospective examination of the
development of this idea reveals that the concept was discussed by J. Presper Eckert, John
Mauchly, Arthur Burks, and others in connection with their f)lans for a successor machine to
the ENIAC. The “Draft Report” was just that, a draft, and although written by von
Neumann was intended to be the joint publication of the whole group. The EDVAC was
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intended to be the first stored program computer, but the summer school at the Moore
School in 1946 there was so much emphasis in the EDVAC that Maurice Wilkes, Cambridge
University Mathematical Laboratory, conceived his own design for the EDSAC, which
became the world’s first operational, production, stored-program computer.

In the 1950s von Neumann was employed as a consultant to IBM to review proposed
and ongoing advanced technology projects. One day a week, von Neumann “held court” at
590 Madison Avenue, New York. On one of these occasions in 1954 he was confronted with
the FORTRAN concept; John Backus remembered von Neumann being unimpressed and
that he asked “why would you want more than machine language?” Frank Beckman, who
was also present, recalled that von Neumann dismissed the whole development as “but an
applicétion of the idea of Turing’s ‘short code’.” Donald Gillies, one of von Neumann’s
students at Princeton, and later a faculty member at the University of Illinois, recalled in
the mid-1970’s that the graduates students were being “used” to hand assemble programs
into binary for their early machine (probably the IAS machine). He took time out to build
an assembler, but when von Neumann found out about he was very angry, saying
(paraphrased), “It is a waste of a valuable scientific computing instrument to use it to do
clerical work.”

One last anecdote about von Neumann’s brilliant mathematical capabilities. The von
Neumann household in Princeton was open to many social activities and on one such occasion
someone posed the “fly and the train” problem to von Neumann. Quickly von Neumann
came up with the answer. Suspecting that he had seen through the problem to discover a
simple solution, he was asked how he solved the problem. “Simple”, he responded, “I
summed the series!”

The Institute of Electrical and Electronics Engineers (IEEE) continues to honor John
von Neumann through the presentation of an annual award in his name. The IEEE John von
Neumann Medal was established by the Board of Directors in 1990 and may be presented
annually “for outstanding achievements in computer-related science and technology.” The
achievements may be' theoretical, technological, or entrepreneurial, and need not iave been

made immediately prior to the date of the award.

Words and Expressions

synthesizer ['sinGisaizo (r)] n. &%, [HF] &M

promoter [pro'meouta] n. fE#F#, Bk H

prototype ['proutsutaip] n. JEH

prodigy ['prodidzi] n. EAKEY), KA (KsmE), W, &=
architecture ['akitektfo (r)] n. BH, BH¥, hELEH

tutelage [‘tjutilidz] n. WP

reputation [repju‘teif (a) n] n. &%, £
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quantum [‘’kwontem] n. &, B, (¥] F, BFiL

instigation [instigeifon] n. MR, $3h, Hah

sponsorship [‘sponssfip] n. HENERIMAI . £5

anecdote ['znikdout] n. #ZF, #F[H

inconsistency [ inken‘sistonsi] n. FJ&

dissertation [dise'teif (a) nl] n. (L) 3L, BE, R, FREH
questionable ['kwestfonob (a) 1] adj. PJ&ERY

hydrodynamics [ haidreudainemiks] n. FAES2E, KEhh¥

ballistics [bo'listiks] n. P2, &§

meteorology [miitis'roledsi] n. KHR%¥, SERE

conduit ['kondit; (US) 'kandwit] n. &Hil, 3%, WE, B/K, HHE
secrecy ['sikrosi] n. BE, FH

synergism [stne:dzizem, ‘sine-] n. ¥ AWSISIED, &

obituary [o'bitjusri; (US) o'bitfueri] n. iME; adj. FET-HY
multitudinous [ malti ‘tjudines] adj. KEBH, BEMN, ZRHLEY
perspective [po’'spektiv] n. BHMER:, BME, T, #E, WL, B, WA
infrastructure ['infrastraktfo (r)] n. TFTE ML, HRLEH

parallelism ['peerolelizm] n. [%k] V47, %6z, 2l

emphasis [‘emfasis] n. i, FEX

1.1.2 Translation

The technical term for a PC is micro data processor. That name is no longer in common
use. However, it places the PC in the bottom of the computer hierarchy.

Supercomputers and Mainframes are the largest computers—million dollar machines,
which can occupy more than one room. An example is IBM model 390.

Minicomputers are large powerful machines. They typically serve a network of simple
terminals. IBM’s AS/400 is an example of a minicomputer.

Workstations are powerful user machines. They have the power to handle complex
engineering applications. They use the UNIX or sometimes the NT operating system.
Workstations can be equipped with powerful RISC processors like Digital Alpha or MIPS.

The PCs are the Benjamin in this order: Small inexpensive, mass produced computers.
They work on DOS, Windows, or similar operating systems. They are used for standard
applications.

The point of this history is, that Benjamin has grown. He has actually been promoted
to captain! Today’s PCs are just as powerful as minicomputers and mainframes were not too
many years ago. A powerful PC can easily keep up with the expensive workstations. How

have we advanced this far?
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PC N AHEL, AR
supercomputer [ sjupskam pjuste] n. [it] BRITEHL
mainframe [‘meinfreim] n. [3f] FHL, KL
minicomputer ['minikempjuita] n. /NEIH]
terminal [‘tominl] n. &¥Y, K, B
workstation ['waksteif () n]n. TAEW
MIPS ##E &4
RISC ¥ 154 &1 Bl

1.2 The PC Construction

The PC consists of a central unit (referred to as the computer) and various peripherals.
The computer is a box, which contains most of the working electronics. It is connected with
cables to the peripherals. '

On these pages, I will show you the computer and its components. Figure 1-1 is a

picture of the computer.

CD-ROM drive

Diskette drive

Figure 1-1 = A picture of the computer

Figure 1-2 is a list of the PC components. Read it and ask yourself what the words
mean. Do you recognize all these components?

Components in the central unit-the computer et Peripherals :
Motherboard: CPU, RAM; cache, ROM; chips with Keyboard and mouse
BIOS and start-up programs; chip sets (controllers)s; | Joystick ;
ports, buses and expansion slots Monitor
Drives: hard disk (s), floppy drive (s), CD-ROM, Printer

Scanner
ete Loudspeakers
Expansion cards: graphics card ( video adapter ), External diives
network controller, SCSI controller; sound card, video External tape station
and TV card. Internal modem and ISDN card External modem

Figure 1-2  Data Exchange——Motherboard



