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Lessonl PC Concep't

Personal computer systems not only come in a variety of shapes, sizes, and colors, but, most
importantly, they provide a wide range of options. Depending on the peripherals that the user installs,
a PC can be used to run a business; to do homework; to help a corporation with its business needs; to
collect data; to create graphics, etc.

Although PCs have many different functions, they all essentially work in the same way. This is
because what they are really doing is processing and moving data at increasing faster speeds.

Figure 1.1 shows a simplified but formal structure of a PC system. It includes four logical blocks:
CPU, Input, Output, and Memory. The communication path called system bus organizes these blocks
around.

Figure 1.1

Input Port: Is a conduit used for transferring data into the computer from the input devices, such
as the keyboard, mouse, scanner, to the system bus.

CPU: The Central Processing Unit, sometimes called the microprocessor or simply the processor.
The CPU is the “brain” of the computer system. It accepts data from input devices, processes data as
instructed and sends to output port. Megahertz (MHz) is 2 measure of the clock speed of the CPU, a
CPU with 200 MHz means that the CPU clock ticks 200 million cycies {or 200 MegaCycles) per
second.

Output Port: Accepts data from the CPU and converted it intc a recognizable format. The
output port connects output devices such as a printer, monitor, or speakers. '

Memory: This is where the computer stores not only programs that can be executed when
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required, but also stores data. Computer memory is organized into various memory locations. Each
location is identified by an address. Normally the size of each memory location is measured in bytes,
ot 8 bits of data which equals a byte, translating to about one character of memory space.

System Bus: The main purpose of the system bus is to move data around, like street built to
move traffic quickly and efficiently. The streets link address to address, and provide traffic lights to
regulate the traffic. The same idea applies to the PC system bus which links PC logical blocks, i.e.
input ports, output ports, memory, and the CPU. It is made up of a number of parallel conductors,
which can be broken down into four bus categories:

Data Bus: Carries data, all data passes through this bus whether it is going to or from memory or
through input/output devices. The data bus consists of a number of bi-directional conductors. Each
conductor represents binary digits (either O or 1), These binary digits are called bits. The data bus can
be an § bit-bus, 16 bit-bus, 32 bit-bus, 64 bit-bus or more. This is known as the data bus bandwidth,
and deals with the amount of data that the computer can handle at any one time. Obviously, a 64-bit
bus handles considerably more data than an 8-bit bus does per any instant time.

Address Bus : Locates data stores in the memory, input port, or output port. The location of a
particular byte of program/data in memory is called an address. The address is transmitted to the
memory through a set of paralle] wires called an address bus. A 16-bit address bus can locate 64K (2'%)
or 65 536 memory locations. A 32-bit address bus can locate 4 Gigas (2°%) of different memory
locations.

Control Bus : Carries the various timing signal used to regulate and sequence operations, like
traffic signals regulate traffic flow during the commuter time.

Power Bus ; Provides DC power to all electronic parts at various voltage levels.

There are several different types of systems buses depending on what they are connected to.
They include the memory bus which connects the CPU to the memory. The PCI buses and ISA buses
are used to connect the CPU to input ports and/or output ports, The PCI and ISA buses are designed
into the motherboard as expansion slots. A motherboard is a printed-circuit board (PCB) with system
buses, and some edge connectors, known as expansion slots, are built into the PCB.

Nommally the speed of the memory bus is a ratio of the CPU speed. This ratio is referred to as the
clock ratio, or CPU to bus frequency ratio. For example, the Pentium CPU 200 MHz has a memory
bus that run at 66 MiHz — the clock ratio is 3.

You have probably figured cut that the computers’ capability lies in the speed at which the data is
being processed and moved around through the system bus. It is measured as the data transfer rate.
Theoretically, system memory bus with a speed of 66 MHz and a 64-bit data bus bandwidth can move
528 megabytes (MB) of data per second maximum (66 megacycle/sec X 64 bits X 1 byte/8 bits = 528
MB/sec).
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Words & Expressions

bandwidth{'bsendwit]
bi-directionalfbi-d1'rek [ an(a)l)
bit[bit]

break down

bus[bas]

byte[bart]

category[ keetrgari)

character[ kaarikta(r)]
conductor[ken'dakta(r)]
conduit]'kondrt; (U5) 'kandwirt]
corporation[ka:pa'rerf(e)n]
CPU (Central Processing Unit)
deal with

execute['eksikju:t]

expansion slot

figure out
format['fo:maet)

graphic['graefik)

input[ input]
installfin'sta:(]
instruct[1n'strakt]
instruction[1n'strak { (8)n]
keyboard['ki:bo:d]
locateflaukert; (Us) leukert]
location[lau'ke:f (e)n]
logical[ lod3z1k(a)l]
maximum[ meeksimam]
megahertz[ megeha:ts]
memory[ memarr]

microprocessor{malkrau'preusesa(r)]

monitor manrta(r)]

motherboard['madeba:d]
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mouse[maus} n bR A%
output['autput) n, B
parallel('paeralel] a. HATH
PC (Personal Computer) D ATHEHL
peripheral[pa'rifar(a)l] a.  SHER

n. S
port [pa:i] n wn, 0
printer['printa(r)] n. FTERHL; ENBIH
processor] prausesa(r)] n. REENL: AhHEsR
recognizable[ rekagnaizeb(e)l] a. AATRE, rTEHARK
scanner( skaena(r)] n. PSS TR
sequence[ sitkwens] n. 5, fF
serial['s1arIsl] a. HITH: MKE: EEH
slot[slot] n. o B
speaker| 'spi:ke(r)] n. B, W
tick[t1k] n. RES, 15

v. WA, tRLLigS
voltage['vaultidz] n. B

Grammar RHIERICEAESS

—. BHEFERLCA 7 M4

1. b4

F— MR RER R T AE AR . EWERE 737 REBME, #WF—MT observer,
i EAERER. WRA. MER. LiEA. PR, WHUSREN, FESWwamin, e
52 Ik [ R

[ —%db s, NEIREEAC, K XEAF. 4: line £8, line driver S4k0E5138, assembly
line #i7K&E, line of business Nk 5¥aFH, party line LA %R .

2. HiFANE—

MESGEPER /. “ER” e shE A8 EXE P HEEsE, : reciprocate
EHIES, YT move backwards and forwards in a straight line.
3. BEFHA%
FANAES. BEREANEREFANEES .
FHEREFHERENFTEAR, W: auto-, hydro-SWH: EEMHEHEFBRBRT HH,
CT Bl Computerized Tomography CiFHHLBAKIEREEAR) F#-graphy (-FER),
-oma (---f&) FEH.
REBR N ERERA IR, .
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VCD B Video Compact Disc 8. #EK.
CAD &) Computer-Aided Design i+#ALHEBIIRI. HINCHR eg. (I, ie (BDD, vs
(G-HXF) AP FILR0E I
LimRIR L, HE 44, I higher-than-average i T F¥ME ; 8 -&30iMi0: shorcircuit
4586 HEHAFRM: shock-observer /R 2, FF.
4. ®hs. ATIARS
FHESGE AL 46%E TR T, 72%RTHIGE. W: antenna CRER). thesis (IR0,
symposium ( FRiTiEe) FE.
5. HA#HRD
ZAE, A MU LML EESERNLEE, ERBEXEFSIGEERFAM, HER
BTMAT. W
HFEERAEEFEMN: digit communication system.
6. “IB” 7 “H1” XE
XHE, “IHiE” RigFAME@ER. .
baby 221 - /M%) (baby car AR E, FEBILE)
go £ - —HIEH (All system is go RETE MBI
7. RXR%
REMNIEERRTFEHAPATFERR, DRABIKERE, W: positive-negative
(IE - $13; removal-installation (- 3£), %, THIBELHE anti-. de-. non-BEHFiAE
i X iA) .

= RERRXEEATEE LSRRG “NE

1. BFRAE (HPERREHSEKRELE)

2. Hi¥AIE (BIEEXERESR, FHEEREIE

3. E&AE OGtFIxEF. SRHENXRERNEGEDALRHKDE)

4, BEGESZ (EHBLETEDRLEFHELE

5. ¥ENES L (EFESUEHEEY

6. =FERNSE (B—RRAERN. —Fd 0. BESRFE)

7. As SR E (W: as shown in figure 2, as stated above Z5)

8. “Itbe+ FEZF KA1+ thar--” AIRIE

WA, FESHSRE (AR, F9. BE. £8% EHEYH. BR. E0MNES,
AHBEESTHSHGE R, EREXEPRBAT ZMEH.

Exercises

—. I THIFAREER
1. PC systems differ with each other only in shapes, sizes and colors.
2. PC can be used to do homework.
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. PCs made by different companies work in different ways.
. Keyboards and monitors are input devises, printers are output devises.
. System bus is the brain of the computer system.
. Normally the size of each memory location is measured in bits.
. A byte can hold a character.
. Data can be transmitted through the address bus when the data bus is too busy.
. A 8-bit address bus can locate 256 memory locations.
10. A motherboard is a printed-circuit board with system buses.
. BIpi%E
1. The keyboard is a(n) ____ of a computer.
A, conduit B. instruction
C. peripheral D. location
2. The ____is not one of a PC’s logical blocks.
A CPU B. memory
C. input D. bus
3.A is not an input device.
A. mouse B. monitor
C. keyboard D. scanner
4, The ___ buses are used to connect the CPU to input ports and/or cutput ports.
A.PCB B. address
C. PCI D. power
5. The ISA buses are designied into the ____.
A. motherboard B. slot
C. conductor D. byte

OO0 -1l O B

Reading Material 1

CPU Chips

The 8086, 80286(1982), 80386(1985), 80486(1989) all were Intel's successful products. The
Pentium was the name Intel gave the 80586 version because it could not legally protect the name
“586” to prevent other companies from using it — and in fact, the Pentium compatible CPU from
NexGen is called the Nx586 (early 1995). Due to its popularity, the 80x86 line has been the most
widely cloned processors, from the NEC V20/V30 (slightly faster clones of the 8088/8086 (could also
run 8083 code)), AMD and Cyrix clones of the 80386 and 80486, to versions of the Pentium within
less than two years of its introduction.

MMX (initiaily reported as MultiMedia eXtension, but later said by Intel to mean Matrix Math
eXtension) is very similar to the earlier SPARC VIS or HP-PA MAX, or later MIPS MDMX
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instructions -— they perform integer operations on vectors of 8, 16, or 32 bit words, using the 30 bit
FPU stack elements as eight 64 bit registers (switching between FPU and MMX modes as needed —
it's very difficult to use them as a stack and as MMX registers at the same time). The P55C Pentium
version (January 1997) is the first Intel CPU to include MMX instructions, followed by the AMD K&,
and Pentium II. Cyrix also added these instructions in its M2 CPU (6x86M M X, June 1997), as well
as IDT with its C6.

Interestingly, the old architecture is such a barrier to improvements that most of the Pentium
compatible CPUs (NexGen Nx586/Nx686, AMD K5, IDT-C6), and even the “Pentium Pro”
(Pentium’s successor, late 1995) don’t clone the Pentium, but emulate it with specialized hardware
decoders like those introduced in the National Semiconductor Swordfish, which convert Pentium
instructions to RISC-like instructions which are executed on specially designed superscalar RISC-
style cores faster than the Pentium itself. Intel also used BiCMOS in the Pentiumn and Pentium Pro to
achieve clock rates competitive with CMOS load-store processors (the Pentium P5S5C (early 1997)
version is a pure CMOS design).

The Cyrix 6x86 (early 1996), initially manufactured by IBM before Cyrix merged with National
Semiconductor, still directly executes 80x86 instructions in two pipelines, but partly out of order,
making it faster than a Pentium. Cyrix also sells an integrated version with graphics and audio on-chip
called the MediaGX. MMX instructions were added to the 6x86MX, and 3-D graphics instructions to
the 6x86MX].

The Pentium Pro (code named “P6”) is a 1 or 2-chip {CPU plus 256 KB or 512 KB L2 cache -
I/D L1 cache (8 KB each) is on the CPU), 14-stage superpipelined processor. The Pentium II (April
1997} version of the Pentium Pro added MMX instructions, doubled cache to 32 KB, and was
packaged in a processor card instead of an IC package.

: The AMD K35 translates 80x86 code to ROPs (RISC OPerations}), which execute on a RISC-style

core based on the superscalar AMD 29KB. Up to four ROPs can be dispatched to six units (two
integer, one FPU, two load/store, one branch unit), and five can be retired at a time. The complexity
led to low clock speeds for the K35, prompting AMD to buy NexGen and integrate its designs for the
next generation K6.

The NexGen/AMD Nx586 (early 1995) is unique by being able to execute its micro-ops {(called
RISC86 code) directly, allowing optimised RISC86 programs to be written which are faster than an
equivalent x86 program would be, but this feature is seldom used. It also features two 16K I/D L1
caches, a dedicated L2 cache bus (like that in the Pentium Pro 2-chip module} and an off-chip FPU
(either separate chip, or later as in 2-chip module).

The Nx586 successor, the K6 (April 1997} actually has three caches — 32 KB each for data and
instructions, and a half-size 16 KB cache containing instruction decode information. It also brings the
FPU on-chip and eliminates the dedicated cache bus of the Nx586, allowing it to be pin-compatible
with the P54C model Pentium. Another decoder is added (two complex deccders, compared to the
Pentium Pro’s one complex and two simple decoders) producing up to four micro-ops and issuing up
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to six (to seven units — load, store, complex/simple integer, FPU, branch, multimedia) and retiring
four per cycle. It includes MMX instructions, licensed from Intel, and AMD has designed and added
3DNow! graphics extensions without waiting for Intel’s 3D MMX extensions.

Intel, with partner Hewlett-Packard, has begun development of a next generation 64-bit
processor (code named Merced or 1A-64). It is expected to be a variable length instruction group
(VLIG or what HP/Intel call EPIC (Explicit Parallel Instruction Computing)) with instruction
dependencies grouped from 1 to 9+, in 128 bit bundles of three instructions plus three “template bits™
which indicate dependancies. Most instructions are predicated, a design very similar to the TI 320C6x
DSPF, but with 128 general 64-bit and 128 floating point registers, and 64 predicate bits (a type of
conditon code).

Questions:

1. Whose product is the 8086 ?

. Why did Intel name the 80586 Pentium ?

. What does MMX mean ?

. Which type of CPU uses MMX instructions first 7
. Does Pentium II use MMX instructions ?

o W

Reading Material 2

Memory Introduction

These days no matter how much memory your computer has it never seems quite enough. Not
long ago, it was unheard of for a personal computer, or PC, io have more than 1 or 2 MB of memory.
Today, you need at least 4 MB of memory just to boot up a system; using more than one application at
a time requires at least 16 MB, and maximum performance today calls for 32~ 64 MB or more.

To get an idea of how much things have changed over the last decade, an excerpt from inside the
IBM PC, written by Peter Norton in 1983, describes the merits of [BM’s new XT computer:

“So IBM has equipped all XTs with what it considers to be the minimum gear for a
serious personal computer. Now the 10-MB disk and the 128KB (one eighth of a MB) of
memory are naturals for a serious machine.”

For some, the memory equation is simple: more is good; less is bad.

However, for those who want to know more, this reference guide provides a general overview of
what memory is and how it works.

What is memory?

People in the computer industry commonly use the term memory to refer to Randam Access
Memory, or RAM. A computer uses RAM to hold temporary instructions and data needed to complete
tasks. This enables the computer’s Central Processing Unit, or CPU, to access instructions and data
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stored in memory very quickly.

A good example of this is when the CPU loads an application program — such as a word
processor or page layout program — into memory, thereby allowing the application program to run as
quickly as possible. In practical terms, this means you can get more work done with less time spent
waiting for the computer to perform tasks.

When you enter a command from the keyboard, it calls for data to be copied from a storage
device (such as a hard disk drive or CD-ROM drive) into memory, which can provide data to the CPU
more quickly than storage devices.

This “putting things the CPU needs in a place where it can get at them more quickly” process is
similar to placing various electronic files and documenis you're using on the computer into a single
file folder or directory. By doing so, you keep them handy and avoid searching in several places every
time you need those documents,

The difference between memory and storage

People often confuse the terms memory and storage, especially when describing the amount they
have of each. The term memory refers to the amount of RAM installed in the computer, whereas the
term storage refers to the available amount of hard disk capacity.

To clarify this common mix-up, it helps to compare your computer to an office that contains a
work table and a set of file cabinets. The file cabinets represent the computer’s hard disk, which
provides high-capacity storage. The work table represents memory, which offers quick and easy
access to the files you're working on at the moment.

Another important difference between memory and storage is that the information stored on a
hard disk remains intact even when the computer is turned off. However, any data held in memory is
cleared when the computer is turned off. (It’s like saying that any files left on the work table at closing
tirne will be thrown away.) :

It’s important to save frequently while working on a computer. The computer memory holds any
changes you make to a docwment until you save the changes to a disk. If anything interrupts the
computer’s operation — such as a power outage or system error — any changes made, but not saved,
will be lost.

How much memory is enough?

The right amount of memory varies according to the type of work you do and the type of
software applications you're using. Today’s word processing and spreadsheet work requires as little as
12 MB. However, systems equipped with 32 MB have become the low-end assumption by software
and operating system developers. Systems used for graphic arts, publishing, and multimedia call for at
least 64 MB of memory and it’s commeon for such systems to have 128 MB or more.

Pethaps you already know what it’s like to work on a system that doesn’t have quite enough
memory. Things run a little more slowly at times, memory errors can occur more frequently, and
sometimes you can’t launch an application or a file without first closing or quitting ancther. On a
system with sufficient memory, however, you can do multiple tasks at once — such as printing one
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document while wo.rking on another — and you can keep multiple applications open simultaneously.

What memory looks like?

The Integrated Circuits, or ICs, that make up your computer’s memory configuration are referred
to as Dynamic Random Access Memory, or DRAM. DRAM is by far the most common type of
memory chip. The quality of DRAM chips used in a memory module is the most important
component in determining the overall quality and reliability of the module.

A common memory product is the Single In-line Memory Module, or SIMM. As you can see
inside your computer, a typical SIMM consists of a number of DRAM chips on a small Printed Circuit
Board, or PCB, which fits into a SIMM socket on a computer’s system board.

Questions:

1. How much memory at least do you need today when using more than one application at a time ?
What do computer professionals commonly use the term memory to refer to ?

What is the differenice between memory and storage ?

What will happen on a system that doesn’t have quite enough memory ?

What does DRAM mean ?

S



