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LESSON 1
BASIC COMPUTER CONCEPTS

Outline
System Concepts
Basic Operations of Computer System
How computer works?
The input-process-output model
Components of a computer system

What is System ?
What are Basic Components Of A System

The System Concept

A system is a group of integrated parts that have the common
purpose of achieving some objective(s). So, the following three
characteristics are key to a system:

1. A system has more than one element.
2. All the elements of a system are logically related.

3. All the element of a system are controlled in such a way
that the system goal is achieved.

Basic Three Elements Of Any System Is
Input
Output
Processor
Processor is the actual part that converts input into output.
Lets say for music system
What will be the input?

What will be the output?

What will be the processor?

You might have observed by now that we have been referring
to a computer as a system (computer system).

Since a computer is made up of integrated components (input
and output devices, storage, CPU) that work together to
perform the steps called fro in the program being executed, it is
a system. The input or output units cannot function until they
receive signals from the CPU. Similarly, the storage unit or the
CPU alone is of no use. So the usefulness of each unit depends
on other unit and can be realized only when all unit are put
together (integrated) to from a system

How Will You Define a Computer

A computer is an electronic device capable of executing instruc-
tions, developed based on algorithms stored in its memory, to
process data fed to it and produced the required results faster
than human beings.

OR

An electronic instrument, which can solve problems by
accepting data, performing various operations with the data,
and supplying results. May be a personal computer or terminal,
may be connected to a network, may provide access to the
Internet.

You mean that you've got this far and you still don’t know
what a computer is? True, sometimes it can be hard to tell. A
computer is the part of the system that contains a processing
unit that does the thinking. Sometimes people refer to the
computer as the entire package; the processing unit, keyboard,
screen, disk drives the works. You may need to know if you
have a computer on your desk or if you have a terminal
connected to a computer somewhere else.

What are Basic Operations of Computer System?
The Four Operations of a Computer System

Input

Home computers are microcomputers. Input is supplied to the
microcomputer with the use of a keyboard, a mouse, or
another input device. These input devices may be called
peripheral devices.

Processing

Processing is done inside the computer in an area called the
central processing unit (CPU). Processing is the conversion of
input to output.

Storage

Storage refers to holding information somewhere.

RAM, Random Access Memory, is short-term memory. It is
volatile memory because the memory is automatically “erased”
when the power is turned off or interrupted. The RAM
memory is located inside the computer case on the
motherboard. A motherboard is not the keyboard. The
keyboard is what you type with. A motherboard holds RAM
memory, electronic circuits and other computer parts including
the central processing unit. ROM, Read-Only-Memory, is not
volatile meaning the memory is still there when power is
interrupted or turned off. When the computer is turned back
on again, ROM memory is still in storage on the internal hard
disk.

Output
Output is the result of a computer process. Output may be
viewed on a monitor screen, heard through speakers, printed on
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printers, and so forth. Output devices may be considered
hardware and are also considered to be peripheral devices.

Controlling

Directing the manner and sequence in which all of the above
operations are performed

How Computer Works?

A computer collects processes, stores and outputs information.

What Are Basic Operations Of Computer System?

Input

An input device lets you communicate with a computer. You
can use input devices to enter information and issue com-
mands. A keyboard, mouse and joystick are input devices.

Process

The Central Processing Unit (CPU) is the main chip in a
computer. The CPU processes instructions, performs calcula-
tions and manages the flow of information through a
computer system. The CPU communicates with input, output
and storage devices to perform tasks.

Store
A storage device that holds information. The computer uses

information stored on these devices to perform tasks. The hard
drive, the tape drive, the floppy disk and the CD Rom drive are

storage devices.
Output

An output device lets a computer communicate with you. These
devices display information on a screen, create printed copies or

generate sound. Monitor, printers and speakers are output
devices.

A typical computer system consists of several parts.

Computer Case
A Computer case contains all the major components of a
computer system.

Monitor
A monitor is a device that displays text and images generated by
the computer.

Printer
A printer is a device that produces a paper copy of documents
you create on the computer.

What is Input-Process-Output Model?

Regardless of the type of work to be performed by a
computer system, the work can be characterized by an
input-process-output model.

That is, a program receives input from an input device,
performs some processing upon it, and produces some
form of output.

The operations performed during processing are limited to
calculations, comparisons, merging, sorting, simple
decision making. Many of these operations are carried out
repetitively, many times per second.




What Are The Components of Computer System? Note:

Components Of Computer System

There are two parts one that you can touch and another one
that you cannot touch

Physical parts — hardware

Non-physical parts — software
A computer typically consists of

Hardware
CPU (Central Processing Unit)
Memory
170 (Input/Output) Devices

Software
Data
Computer hardware provides the physical mechanisms to
store, manipulate, and input/output computer data.

Examples of computer hardware include CPU, memory,
and 1/0 devices.

Computer software provides instructions to tell the
hardware what tasks to perform. Examples of computer
software include system software and application software.

Computer data represents real-life data in a form that can
be manipulated by computer hardware and software.

Following question should be answered: -

1. What are the five basic operations are performed by the
computer system?

2. What is a system? Why is a computer often referred to as a
computer system?

3. Differentiate between data and information.




LESSON 2
ARCHITECTURE OF COMPUTER SYSTEM

Outline

VON Neumann Architecture

Central processing unit
ALU (arithmetic and logical unit)
CU (Control Unit)

Input unit

Output unit

Storage unit

Von Neumann Architecture
Key feature of von Neumann machine are
The hardware of the von Neumann machine consist of
A CPU which includes a ALU and CU
A main memory system
An input/output system

The Von Neumann machine used stored program concept,
i.e. the program and data are stored in the same memory
unit. The computers prior to this idea used to store
programs and data on separate memories. Entering and
modifying these programs were very difficult as they were
entered manually by setting switches and plugging and
unplugging.

Each location of the main memory of von Newmann
machine can be addressed independently.

Execution of instructions in Von Newmann machine is
carried out in a sequential fashion (unless explicitly altered
by the program itself) from one instruction to the next.

Main Memory

Address Data& control Information

Interconnection Interconnection

v

Central Processing Unit (CPU)

Arithmetic
and logic unit

Operational
registers

Control Unit

Data and control information

I nter connection

Input/Output
System

Basically we divide the computer system into four units one for
inputting, storing, outputting and last for processing. here we
have

a) Central processing unit
b) Input unit

¢ Output unit

d) Storage unit

ry
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: UNIT
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----------- » Indicates control signals
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A) Central Processing Unit (CPU)

It is the main part of a computer system like the heart of a
human being. It interprets the instructions in the program and
executes one by one. It consists of three major units.

Control Unit: It controls and directs the transfer of
program instructions and data between various units.

Arithmetic and Logic Unit (ALU): Arithmetic
operations like (+,-*"/), logical operations like (AND,
OR, NOT) and relational operations like (<,>,<=,>=) are
being carried out in this Unit.

Registers
They are used to store instructions and data for further use.
A processing unit in a computer interprets instructions in a
program and carries them out. An instruction in general,
consists of a part, which specifies the them out. An instruction
in general, consist of a part, which specifies the operation to be
performed and other parts, which specify the address of
operand. In a processor, a strong of bits is used to code
operations and another string of n operations in binary so that
2x = n. For example to code 16 operations we need 4 bits, since
2'=16.
The CPU (or processor) is the heart of the computer. It
consists of three main parts:
a Control Unit
an ALU (Arithmetic and Logic Unit)
and registers
Instruction Register
General-purpose Registers

Program Counter




170 (Input/Output) Interface
The CPU performs the processing of data.

Data and programs are stored in memory, and moved to
and from the CPU as required.

Signals representing data and instructions travel between
system components along electronic pathways (sets of
wires) called buses.

The control unit and the arithmetic logic unit of a computer
system are jointly known as the Central Processing Unit (CPU).
the CPU is the brain of any computer system. In a human
body, the brain takes all major decisions and the other parts of
the body functions as directed by the brain. Similarly, in a
computer system, all major calculations and comparisons are
made inside the CPU and the CPU is also responsible for
activating and controlling the operation of other unit of a
computer system.

Central processing unit is divided into two parts

i) Arithmetic logic unit-

The arithmetic logic unit (ALU) of a computer system is the
place where the actual execution of the instructions takes place
during the processing operation. To be more precise, all
calculations are performed and all comparisons (decisions) are
made in the ALU. The data instruction, stored in the primary
storage prior to processing, are transferred as and when needed
to the ALU where processing takes place. No processing is done
in the primary storage unit. Intermediate results generated in
the ALU are temporarily transferred back to the primary storage
unit needed a later time. Data may thus move from primary
storage to ALU and back again to storage many times before the
processing is over. After the completion of processing, the final
results, which are stored in the storage unit, are released to an
output device.

The type and number of arithmetic and logic operations that a
computer can perform is determined by the engineering design
of the ALU. However, almost all ALU’s are designed to
perform the four basic arithmetic operations - add, subtract,
multiply, divide and logic operations or comparisons such as
less than, equal to, or greater than.

[I) Control Unit-

How does the input device know that if is time for it to feed
data into the storage unit? How does the ALU know what
should be done with the data once they are received? And how
is it that only the final results are sent to the output device and
not the intermediate results? All this is possible because of the
control unit of the computer system. By selecting, interpreting,
and seeing to the execution of the program instructions, the
control unit is able to maintain order and direct the operation
of the entire system. Although, it odes not perform any actual
processing on the data, the control unit acts as a central nervous
system for the other components of the computer. It manages
and coordinates the entire computer system. It obtains
instructions from the program stored in main memory,
interpret the instruction, and issue signals that cause other units
of the system to execute them.

B) Central Processing Unit (CPU)

A flip-flop made of electronic semiconductor devices is used to
fabricate a memory cell. These memory cells organized as a
Random Access Memory (RAM). Each cell has a capability to
store one bit of information. A main memory or store of a
computer is organized using a large number of cells. Each cell
stores a binary digit. A memory cell, which does not loose the
bit stored in it when no power is supplied to the cell, is known
as a non-volatile cell.

A word is a group of bits, which are stored and retrieved as a
unit. A memory system is organized to store a number of
words. A Byte consists of 8 bits. A word may store one or more
bytes. The storage capacity of a memory is the number of bytes
it can store. The address of the location from where a word is
to be retrieved or to be stored is entered in a Memory Address
Register (MAR). The data retrieved from memory or to be
stored in memory are placed in a Memory Data Register (MDR).
The time taken to write a word is known as the Write time. The
time to retrieve information is called the Access time of the
memory.

The time taken to access a word in a memory is independent of
the address of the word and hence it is know as a Random
Access Memory (RAM). The main memory used to store
programs and data in a computer is a RAM. A RAM may be
fabricated with permanently stored information, which cannot
be erased. Such a memory is called a Read Only Memory
(ROM). For more specialized uses, a user can store his won
special functions or programs in a ROM. Such ROM’s are called
Programmable ROM (PROM). A serial access memory is
organized by arranging memory cells in a linear sequence.
Information is retrieved or stored in such a memory by using a
read/write head. Data is presented serially for writing and is
retrieved serially during read.

The purpose of memory is data storage.
There are two major types of memory:
Primary Memory
Holds data and instructions during processing;
* Has relatively limited capacity; and
* s volatile-Secondary memory
Provides permanent long-term storage;
Has relatively high capacity; and
Is non-volatile.

An example of primary memory is RAM (Random Access
Memory) whereas an example of secondary memory is a
HDD (Hard Disk Drive) or DVD-ROM (Digital Video
Disc-Read Only Memory).

Digital computers deal with data in binary form. Binary
data is represented using just two digits: 0 and 1.

Letters and other symbols are assigned unique binary
codes.

Primary memory consists of a set of locations defined by
sequentially numbered addresses. Each location contains a
binary number that can be interpreted as data or an
instruction.




Memory locations are called words.

Words are eight bits (one byte) in size or a multiple of
eight. A bit is a binary digit (0 or 1).
Common word sizes are 16, 32, and 64 bits.

Memory is commonly measured in multiples
of bits and bytes.

1 bit = 1 binary digit (o or 1).

1 byte = 8 bits.

1 KB (kilobyte) = 1024 bytes = 210
1 MB (megabyte) = 1024 KB = 220
1 GB (gigabyte) = 1024 MB = 230
1 TB (terabyte) = 1024 GB = 240

Secondary storage stores binary data in several different
forms.

Hard and floppy disks, and tapes store data as magnetised
spots.

CDs (Compact Discs) and DVDs (Digital Video Discs)
store data as pits detectable by laser light.

C) Input Unit

Computers need to receive data and instructions in order to
solve any problem. Therefore we need to put the data and
instructions into the computer. The input unit consists of one
or more input device. The keyboard and mouse of a computer
are the most commonly used input devices. Data and instruc-
tions must enter the computer system before any computation
can be performed on the supplied data. This task is performed
by the input init that links the external environment with the
computer system. Data and instructions enter input units in
forms that depend upon the particular device use. For example,
data is entered from a keyboard in a manner similar to typing,
and this differs from the way in which data is entered though a
card reader which is another type of input device. However,
regardless of the from in which is another type of input device.
However, regardless of he from in which they receive their
inputs, all input devices must provide a computer with data
that are transformed into the binary codes that the primary
memory of a computer is designed a accept. Units called input
interfaces accomplish this transformation. Input interfaces are
designed to match the unique physical or electrical characteristics
of input device to the requirements of the computer system.

In short, the following functions are performed by an input

unit :

1. It accept (or reads) the list of instructions and data from
the outside world.

2. It converts these instructions and data in computer
acceptable form.

3. It supplies the converted instructions and data to the
computer system for further processing.

D) Output Unit

The job of an output unit is just the reverse of that of an
input unit. It supplies information and results of computation
to the outside world. Thus it links the compute with the
external environment. As computers work with binary code, the

results produced are also in the binary form. Hence, before
supplying the result to the outside world, it must be converted
to human acceptable (readable0 form. This task is accomplished
by units called output interfaces are designed to match the
unique physical or electrical characteristics of output devices
(terminals, printers, etc.) to the requirements of the external
environment.

In short, the following functions are performed by an output

unit :

1. It accepts the results produced by the computer, which are
in code from and hence cannot be easily understood by us.

2. It converts these coded results to human acceptable
(readable) form.

3. It supplies the converted results to the outside world.

Following questions should be answered: -

1. What is an input interface? How it is differ from output
interface?

2. List out the logical steps taken by a computer system along
with the roles of main units of the computer system in
each step while transforming an input data to useful
information for presentation to the user.




LESSON 3
BASIC PARTS OF COMPUTER SYSTEM

Outline
Software
System software
Application software
Hardware
Computer languages
Low level languages
High level languages
What are Two Basic Parts Of Computer
System ?
Sofware and Hardware are Two Basic Parts of

Computer System

Software translates users needs into computer instructions.
There are two basic types of software:

System software

The most common type of system software is the
operating system. System software also includes other
specialised software such as compilers and debuggers.

Application software

Is a set of programs written to solve a specific problem?
Examples of application software include word processors,
spreadsheets and Internet browsers.

A) Software

Your computer system cannot help you type a letter unless you
have some type of software (program) to do this. A “word
processing” program handles most typing. A software program
for your computer can be purchased at stores like Office Depot,
Staples, and computer stores. Check your local telephone
directory.

Software is a set of electronic instructions that tell a computer
what to do. You cannot see or touch software, but you can see
and touch the packaging the software comes in.

i) Application Software
Application software lets you accomplish specific tasks. Popular
application software includes Microsoft Office XP.

B 0ffice

=S

It is the set of programs necessary to carry out operations for a
specified application.

Example

Programs
To solve a set of equations
To process examination results
To prepare a Pay-Bill for an organization
To prepare Electricity-Bill for each month.

i) System Software

Operating system software controls the overall activity of a
computer. Highly Advanced computers use Windows 2000 as
an operating system software

These are general program written for the system, which
provide the environment to facilitate writing of Application
software. Some of the system programs are given below:

Compiler: It is a translator system program used to translate a
High-level language program into a Machine language program.

Assembler: It is another translator program used to translate
an Assembly language program into a Machine language
program.

Interpreter; It is also a translator system program used to
translate a High level language program into a Machine language
program, but it translates and executes line by line.

Loader: It is a system program used to store the machine
language program into the memory of the computer.

B) Hardware
Hardware is any part of a computer system you can see or
touch.

i) Peripheral
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A peripheral is any piece of hardware attached to a computer,
such as a printer.

Computer Languages

What do you think whatever you write it is understood by your
computer system? The answer is No. The computer under-
stands only the language of 0’s and 1's.

The computer languages are divided into three categories

a) Low level
b) Middle level
¢ High level

A) Low level languages

i) Machine Language

The computers can execute a program written using binary
digits only. This type of programs is called machine language
programs. Since these programs use only ‘0’s and ‘1’s it will be
very difficult for developing programs for complex problem
solving. Also it will be very difficult for a person to understand
a machine language program written by another person. At
present, computer users do not write programs using machine
language. Also these programs written for execution in one
computer cannot be used on another type of computer. i.e., the
programs were machine dependent.

ii) Assembly Language

In assembly language mnemonic codes are used to develop
program for problem solving. The program given below shows
assembly language program to add two numbers A & B.

Program code Description
READ A It reads the value of A.
ADD B The value of B is added with A.
STORE C The result is store in C.
PRINT C The result in 'C' is printed.
HALT Stop execution.

Assembly language is designed mainly to replace each machine
code with and understandable mnemonic code. To execute an
assembly language program it should first be translates into an
equivalent machine language program. Writing and understand-
ing programs in assembly language is easier than that of
machine language. The programs written in assembly language
are also machine dependent.

B) Middle level languages

Middle level languages are those languages, which have features
of low-level languages and high-level languages. Example — C
language

C) High Level Languages

High-level language is developed to allow application programs,
which are machine independent. High-level language permits
the user to use understandable codes using the language
structure. In order to execute a high-level language program, it
should be translated into a machine language either using a
compiler or interpreter.

The high level languages commonly used are FORTRAN
(Formula Translation), BASIC (Beginner’s All-purpose
Symbolic Instruction Code), COBOL (Common Business
Oriented Language). Recently developed programming
language such as Visual FoxPro, Visual Basic (VB), and Visual
C++ (VC++) are more popular among the software develop-
ers. The following program written in BASIC language is to
add two given numbers.

Program Code Description
10 INPUT AB 'To read the value of A&B
20 LET C=A+B IA&B are added and result is stored in C
30 PRINT C Print the value of C
40 END Stop execution

Following Questions Should be Answered:

1. Hardware and software of a computer system are like two
sides of a coin. Discuss

2. Define the terms hardware and software.

3. How many types of software are there? Give examples of
each.

4. List out some of key functions performed by the system
software of a computer system.




LESSON 4
COMPUTERS: THEN AND NOW

Outline
History and evolution of computing devices
Generations of computers
Evolution of the Intel x86 processor
Performance enhancements
Classification of computers
How computer works?

Which Was The First Calculating Device?
When the human race started doing some trade, it felt a need
for a calculating device. The first calculating device, which was
used 2000 years ago was called abacus and the improvements in
the calculating device in that age were slow. The next change
came after about 1600 years. Following this, the changes were
frequent and the mechanical desk calculator was developed
around 1800 A.D.

In 1833, Prof. Charles Babbage, the father of the computer,
developed a machine called analytical engine, which was the vase
for the modern digital computer.

The electronic digital computers, which were introduced in
1950’s, were using vacuum tubes. Following this, the develop-
ment in the electronic components helped in the developed of
digital computers also. The second-generation computers used
transistors.

The introduction of integrated circuits (I1Cs), also know as chips
opened the door for the developed of third generation
computers. A very large number of circuit elements (transistors,
diodes, resistors, etc.,) could be integrated into a very small (less
than 5mm square) surface of silicon and hence the name IC.
The third generation computers used small-scale integrated
circuits (SSI), which contain about 10-20 components. When
large-scale integrated circuits (LSI) (around 30,000 components)
were developed, the fourth generation computers were pro-
duced.

Mechanical and electromechanical devices preceded the
electronic computer.

Charles Babbage (1830's): the analytical engine, and
Augusta Ada Byron, the first programmer.

The analytical engine of Charles Babbage.

This machine was actually built to Babb age’s specifications
in the 1990’s and it worked.

The technology at the time of Babbage could not produce
mechanical parts that were sufficiently exact for it to work.

Electro Mechanical Devices

Hollerith (1890's): electrical tabulating machine, and
foundation of IBM (1924).

Aiken’s Mark 1. (1944) Based on Babbage’s original design
- built at IBM labs, electro-mechanical, weighed 5 tons.
Admiral Grace Hopper worked as programmer on this
computer, and coined the term ‘bug’ for a computer fault.

Electronic Devices

To increase speed and reliability, the mechanical
components of these early devices were replaced by
electronic equivalents.

These fully electronic devices became known as the first
generation of computers.

Successive generations of electronic computers have greater
speed, smaller size, larger memory.

1st generation (1940-50's)

SINHO41V1d 43LNdINOD
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What Are Four Generations Of Computer
System ?

Generations of Computers

A) Ist Generation Computers

Atanasoff & Berry (1939) first electronic digital computer.
Turing (1943) Colossus machine built to decode encrypted
messages. (*Turing Test)

ENIAC (1946) first general purpose computer. (Decimal
not binary machine)

UNIVAC (1951) first commercial computer -
commissioned for 1950 US census.

ENIC

The world’s first electronic digital computer was developed
by Army Ordnance to compute World War 11 ballistic firing
tables.

When it was finished, the ENIAC filled an entire room,
weighed thirty tons, and consumed two hundred kilowatts
of power. It generated so much heat that it had to be
placed in one of the few rooms at the University with a
forced air-cooling system.

Early computers (1st generation) had only one function. To
change

The function, you had to ‘rewire’. In 1945 John von
Neumann proposed the ‘stored program concept’, with
memory to store both data and instructions.

Loading a new program into memory then allows a new
function for the computer.

In Von Neumann’s basic design, the program is executed
in a sequential manner. Whilst still the model for most
conventional computers, parallel processing has recently
challenged this aspect of the traditional computing device.

B) 2nd generation (1959-1964)

Transistors replaced vacuum tubes. Far smaller, faster,
more reliable, and required less energy.

Development of symbolic languages to simplify
programming — e.g. ADD instead of 00000101, and later
high level languages such as Fortran and Cobol.

Provision of system software (OS).

Computers used by military, government and big business.

Problems with transistor-based machines: 100’s of 1000’s
of transistors required for powerful machines - expensive
and cumbersome.

This problem was solved by the invention of the
integrated circuit.

C) 3rd Generation (1965-1970)

Complete electronic circuit on single silicon chip, smaller
than single transistor.

1000’s of components on one chip (SSI to MSI).
cheap, fast and reliable.
used by small business.

D) 4th Generation (1971-now)

Microprocessor contains ALL elements of CPU on one
chip (Intel’'s4004, 1971).

Progressively greater integration (from LSI to VLSI) -
100,000’s to millions of components per chip.

Inc. complexity of instruction sets, inc. no of bits handled
at once, inc. amount of memory addressed.

Advent of personal computers and other microprocessor
controlled devices.

Intel’s 4004 microprocessor.

N Y e |
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Evolution of Intel Microprocessors

Name 8008 80386 80486 Pentium Pentium4
Year: 1972 1985 1989 1993 2000
L set 66 154 235 >300 >400 3. What is meant by generation in computer terminology?
How many generations are there till now?
Data bus 8 32 32 64 64
Clock <1lmh 33mh 50mh 133mh 1.3GH
speed
Following Question Should be Answered:
1. Who is known as the father of modern digital computers
and why?
4. Write short note on fifth generation computers (yet to
come).
5. List out some various computers generations along with
their basic characteristics.
6. Write short note on evolution of Intel computers.

2. Why modern digital computers often referred to as stored
program digital computers?

11
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LESSON 5
CLASSIFICATION OF COMPUTER SYSTEM

Outline
Microcomputers
Minicomputers
Mainframes
Supercomputers
Macintosh
Working of computers
Microcomputers (Pc’s)
Classification Of Computers
Desktop, laptop & palmtop usage
Single user
Many uses
$2,000
Minicomputers
Business & industry usage
Multiple users
Specified tasks
$20,000 - $250,000
Mainframes
Business & government usage
Multiple user focus
Centralized control
Very powerful
Multiple processors
$400,000

Supercomputers:
Scientific & business usage
Multiple user focus
Handles huge amounts of data
Very powerful
$500,000 - $35,000,000

One special Purpose Digital Computer, that you might use and
not even think of as being a computer is the ATM machine!

The ATM is a special purpose computer, in that while it is good
for getting or giving money to, it can’t be used to register for
classes!

The computers we will use in this course are general purpose
computers. All we need to do to change what they can do is just
load new software into them, such as software for doing one’s
income tax. These computers are also called desk top microcom-
puters because they fix on a desk or table top, and they have a
single micro process chip that defines their capabilities.

L]

R ,
A large version of the computer is the minicomputer. While a
terminal (keyboard and display), for a minicomputer could set
on top of a desk, the works of a minicomputer would fill up
all of the space in the desk or it could be a rack of equipment
next to the desk.

Minicomputers usually support many uses.

The bigger commercial computers are mainframe computers. A
small mainframe computer might be a rack of equipment about
eight feet tall and ten to twenty feet long. It is keep in a special
room, with a raised room, and heavy air conditioning.

Mainframe computers are used when you access your bank
account from a automated teller. The bank’s mainframes handle
all the transactions.

A mainframe is a computer that can process and store large
amounts of information and support many users at the same
time. A terminal consisting of a keyboard and monitor, is used
to input and output information on a mainframe.
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One of the biggest mainframe computers are those at an IRS
regional office. They take up many rooms and have hundreds
of terminals, tape stands, and disk drives.

A special class of computers designed to do high speed
processing are the super computers. They were the first
computers to do a 24-hr weather forecast in less than 25 hours.
They work best of weather forecasting and other types of
computing where many calculations can be done in parallel. The
early super computers were cooled with liquid air. Now days,
they are air-cooled. Below are shown an early super computer,
the Cray I, and a modern supercomputer, the CrayT3E

Now we also have portable personal computers, called lap top
computers. Their display is a built in LCD color screen.

Now we also have palm top computers that fit in one’s hand.

Work is also being done on a very small robot called a ninabot
which will use a Nina computer for a brain!

Classification is becoming less useful because of rapid evolution
of technology. Microcomputers of today are as powerful as
minicomputers of few years ago.

A PDA (personal digital assistant) is a type of information
appliance that is designed for communication and organizing
personal information like addresses and dates. A PDA is
typically small enough to carry around in a pocket.

There are several types of computer systems.

PC (Personal Computer)

A PC is a computer designed to meet the needs of a single
person and usually refers to IBM-compatible computers. PCs
are found in many businesses and are popular for home use.

Macintosh computers are found in many homes and are very
popular in the graphics, publishing and multimedia industries.
The Macintosh was the first widely used computer that offered
a graphical display.

Macintosh

Macintosh computers, or Macs, were introduced by Apple
Computer in 1984. Macintosh computers were the first home
computers with a mouse, on-screen windows, menus and
icons.

Macintosh Advantages

Desktop Publishing

The fast display of images on screen and true What You See Is
What You Get (WYSIWYG) display have helped to establish
Macintosh computers as the standard in the desktop publishing
industry. Desktop publishing lets you create professional
documents by integrating text and graphics on a page.

13
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Easy to Use
The graphical interface of Macintosh makes this type of
computer very easy to use.

Types of Macintosh Computers
There are many types of Macintosh computers available,
including Power Macs, the iMac and notebook computers.

Power Mac

The latest Power Mac, called the G4, is a tower computer that
comes with powerful processing capabilities. You can easily
expand its capabilities as your needs increase. Apple also
manufactures the Power Mac Cube, which is less than a quarter
of the size of most tower computers.

iMac

The iMac is an all-in-one computer. An all-in-one computer
contains many devices, such as a monitor, CD-ROM drive and
speakers, in a single unit. The iMac is easy for beginners to set
up and use.
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Notebooks
The PowerBook and iBook are notebook computers. Like other
notebook computers, the PowerBook and iBook are light-
weight and come with a built-in keyboard and screen. You can
buy a PowerBook with the same capabilities as a full-sized
computer.

Operating System

An operating system is the software that controls the overall
activity of a computer. Like the Windows operating systems.
Macintosh operating systems use a Graphical User Interface
(GUI, pronounced “gooey”). A GUI allows you to use pictures
instead of text commands to perform tasks.

Versions

Mac OS 9
Many Macintosh computers currently use the Mac OS 9
operating system, which offers advanced Internet features. The

Mac OS 9 is an improved version of previous Mac operating
systems, such as Mac OS 8.

Mac OS X

The latest version of the Macintosh operating system is Mac OS
X. This version offers many new features, including a new
graphical user interface.
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LESSON 6
SYSTEM PERFORMANCE

Outline
Factors affect the performance of computer system.

Components involved in determining the overall system
performance?

Performance measures
Clock speed
MIPS
Benchmarking Programs
CPI/IPC
FLOPS

Factors Affect The Performance Of
Computer System

Performance Enhancements
Computer performance has been greatly enhanced by the
following:

Faster processing within CPU, & multiple CPU’s.
Wider, faster data and instruction paths (buses).

More and faster memory, including advanced cache
technology.

Faster disk access.
Faster, better quality display

Components Involved In Determining The Overall

How Will You Measure The Performance
Of A Computer System?

Components Involved in Determining the Overall
Performance

a) CPU Development

CPU Speed - determined by clock speed, instruction set
and pipelining technologies, and super scalar architecture.

Increased clock speeds have directly increased overall speed
of CPU.

Instruction sets have developed in two opposing directions
- CISC and RISC. However, most recent CISC processors
use a combination of pipelining, super scalar and RISC
technologies to increase throughput.

Pipelining overlaps the stages of the fetch-execute cycle, but
completes execution of one instruction at a time. This is
scalar processing.

Most modern processors implement super scalar
processing, using multiple execution units to complete the
execution of several instructions at the same time.

Super scalar processing is highly complex, and has
problems such as instructions completing in wrong order,
handling program branches, and register conflicts.

b) Bus Technology

Wider and faster paths provided by improved BUS
technology. Wide paths allow several words data/
instructions at once to move between components.

Newer bus standards allow for substantially higher bus
clock speed. E.g. System Bus speed for Pentium 111 was
133 mhz, cf 400 mhz for P4.

Modern buses such as PCI use burst mode to transfer
multiple data words once starting location is identified.

c) Memory Performance

Apart from having more memory available, several technologies
have emerged to reduce performance gap between CPU and
memory access:

Synchronous RAM reads multiple sequential memory
locations (burst transfer synchronized to the system clock)).

Improved cache technology means that ~90% memory
accesses satisfied through cache, not main memory.

d) Cache Technology
Amount, speed, & levels of cache all increased.

On-chip caching means less distance for data to travel and
higher operating speed.

Separation of level 1 cache into data and instruction cache
improves search efficiency.

Increased quantities of level 2 caches. E.g. Pentium 111 has
32kb L1 on CPU chip, 256 KB L2 in chip package.

e) Disc A