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Course Objective

computer system

@ Learn how these attributes contribute to build a complete
computer system

@ We will determine the attributes which are important for a new
machine, and then design a machine to maximize performance
while staying within cost —oc
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Course Obijectives

values and use of data are determined by the program (software)
running on the computer.

@ Stored program (Von Neuman) model - instructions and data are
stored in memory. They can be accessed randomly or
sequentially, and can be input or output (read or written in and out,
respectively) to increase memory utilization.
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Course Obijectives

which enables devices like caches to work efficiently.
@ Pipeline and Parallelism

@ Performance of the computer system
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Computer Architecture

Q@ EXamples : architectural attributes - Instruction se

mechanisms, and techniques for addressing memory.
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Computer Organization

technology used.

between the computer and peripherals, and the memory
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Computer System

interrelations.

@ At each level, system consists of set of components and their

function
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@ The behaviour at each stage depends on a simpified, abstracted
characterization of the system at next lower level.
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Computer Abstraction

Application (Netscape)

Operating

(Windows 98)
Processor

CDA 3101

/O system

Instruction Set
Datapath & Control

Architecture
Digital Design |
| transistors |

Figure : Levels of abstraction in computer
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|
Computer Abstraction

Level5 | Problem-oriented language tevel |

Trensiakon (compiler)

Levela |  Ascembly language level |

| Tranglaton {assembler)
Levela [ Operaling system machine level |

Partial imerpretation {operaling system)

Leveiz | Instruction sel architecture level |

Inlerpretgiion (microprogram) or direct exaculion

Level1 |  Microarchitecture level |
| Haroware
Levelo | Digital logic level |

Figure : Another view of Levels of abstraction in computer system  7<

s

«O0>» «F» «=» « >

DX

Bibhas Ghoshal ICOA230C: COA Spring Semester, 2016 10/21



|
Computer Abstraction

temp = v[k];
High Level Language v[k] = v[k+1];
v[k+1] = temp;

lw$to, 0($2)
Iw$tl, 4($2)
swhtl, 0($2)
swdt0, 4($2)

— 0% 1 1
| presosgrpesasaaegy ? 0 1001 1100 0110 1010 1111 0101 1000
|- Program-emipsy - ]3010 1111 0101 1000 0000 1001 1100 0110
i fi1co0 0110 1010 1111 0101 1000 0000 1001
0101 1000 COOO 1001 1100 0110 1010 1111

Gontrol Signal
Specification

Figure : Another view of Levels of abstraction in computer system 7%
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Computer System

@ Data Processing
@ Data Storage

@ Data Movement
@ Control
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Computer System Structure

CPU

Registers

Memory

[0}

/O device
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Computer System Structure
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|
Computer System

to generate control signals.

@ The program control unit has a set of registers and control circuit

@ The execution unit or data processing unit contains a set of

registers for storing data and an Arithmetic and Logic Unit (ALU)
for execution of arithmetic and logical operations.

@ In addition, CPU may have some additional registers for N
temporary storage of data. e e e e
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|
Computer System

Block diagram of computer

Storage Unit

Secondary
Storage

Data Input
Unit

B Output Information
Primary Unit
Storage

> Data Flow
Central Processing

Control Flow
Unit (CPU)
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Computer System

Input Unit
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Computer System
Output Unit

Speakers

Headphone
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Computer System

Primary Memory

(Electrically Erasable PROM).

Primary

(Main Memory)
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Computer System

Secondary Memory

Memeory Card Reader

USB Flash
Memory

Media
Devices
External Optical Drives
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Instructing the Computer

@ Write a program in a high level language say in C

@ Compile it into a format that the computer understands
registers

@ The compiled code is stored in memory

@ CPU fetches the compiled code sequentially from memory ito its

@ executes the code using Arithmetic and Logic Unit on instructionssc
from the Control Unit
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