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> PREFACE ]

The First chapter deals with Introduction to Digital Electronics concepts, Logic Gates, Boolean
Algebra, Flip Flops (SR, JK, D, T), Registers, Half Adder, Full Adder, Multiplexer, Demultiplexer,
Decoder, and Encoder, introduction to block diagram of computer system and basic computer

organization and architecture terminology discussion

The Second chapter deals with Register Transfer and Micro-operations: Register Transfer
Language, Register Transfer, Bus and Memory Transfers — Three State Bus Buffers, Arithmetic
Micro-Operations, Introduction to Binary Adder, Binary Adder-Subtractor, Binary Incrementer,
Arithmetic Circuit, Logic Micro-Operations and Its Hardware Implementation, Shift Micro-
Operations and Hardware Implementation, Arithmetic Logic Shift Unit. Introduction to Basic
Computer Organization and Design in which deals with Instruction Codes, Stored Program
Organization, Computer Registers, Common Bus System, Computer Instructions, Instruction Cycle,
Memory Reference Instructions, Input Output and Interrupt.

The Third deals with Central Processing Unit, General Register Organization, Control Word,
Stack Organization, Instruction Formats — Three Address, Two Address, One Address, Zero
Address Instructions, Addressing Modes, Also includes Data Transfer And Manipulation,
Arithmetic, Logical, Bit Manipulation, Program Control, Reduced Instruction Set Computer (RISC),
CISC Characteristics.

Introduction to Micro programmed Control: Control Memory, Address Sequencing, Micro
Program Example, Micro Program Sequencer.

The Fourth Chapter deals with Data Representation and discussed about conversions of
various Number System and deals with Complements, Fixed point and Floating Representation
,and different binary codes representation and includes the study of Computer Arithmetic Addition
and subtraction, multiplication Algorithms, Division Algorithms, Floating — point Arithmetic
operations.

Chapter Fifth deals with Input-Output Organization: Input Output Interface, I/0 Bus and
Interface Modules, 1/0 Vs Memory Bus, Isolated Vs Memory Mapped I/0. Methods Introduction
to Asynchronous Data Transfer, Handshaking, Programmed I/O, Interrupt-Initiated 1/O, Priority
Interrupt — Daisy Chaining, Parallel Priority, Priority Encoder, Interrupt Cycle, DMA Controller

And Transfer.



The sixth chapter includes the study of Pipeline and Vector Processing, Parallel Processing,
Pipelining, Arithmetic Pipeline, Instruction Pipeline, RISC Pipeline, Vector Processing, Array
Processor. And also deals with Multi Processors: Characteristics of Multiprocessors,
Interconnection Structures, Interprocessor arbitration, Interprocessor communication and
synchronization, Cache Coherence. RAM Chip, ROM Chips, Memory Address Map, Associative
Memory, Cache Memory, Virtual Memory.
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Computer Organization and Architecture

COURSE OUTCOMES
Upon successful completion of the course, the student is able to
1. Understand the basics of instructions sets and their impact on processor design.

2. Demonstrate an understanding of the design of the functional units of a digital computer
system.

3. Evaluate cost performance and design trade-offs in designing and constructing a computer
processor including memory.

4. Design a pipeline for consistent execution of instructions with minimum hazards.
5. Recognize and manipulate representations of numbers stored in digital computers
Unit-1: Basic Operations

Digital Computers: Introduction, Block diagram of Digital Computer, Definition of
ComputerOrganization, Computer Design and Computer Architecture.

Register Transfer Language and Micro operations: Register Transfer language, Register
Transfer,Bus and memory transfers, Arithmetic Micro operations, logic micro operations, shift
micro operations,Arithmetic logic shift unit.

Basic Computer Organization and Design: Instruction codes, Computer Registers Computer
instructions, Timing and Control, Instruction cycle, Memory Reference Instructions, Input — Output
and Interrupt.

Unit-11: CPU & Micro Programmed Control

Microprogrammed Control: Control memory, Address sequencing, micro program example,
designof control unit.

Central Processing Unit: General Register Organization, Instruction Formats, Addressing
modes,Data Transfer and Manipulation, Program Control.

Unit-111: Data Representation and Computer Artihmetic

Data Representation: Data types, Complements, Fixed Point Representation, Floating Point
Representation.

Computer Arithmetic: Addition and subtraction, multiplication Algorithms, Division
Algorithms,Floating — point Arithmetic operations. Decimal Arithmetic unit, Decimal Arithmetic

operations.



Unit-1V: Input-output and Memory Organization

Input-Output Organization: Input-Output Interface, Asynchronous data transfer, Modes of
Transfer,Priority Interrupt Direct memory Access.

Memory Organization: Memory Hierarchy, Main Memory, Auxiliary memory, Associate
Memory,Cache Memory.

Unit-V: Pipeline Processing and Multi Processors
Reduced Instruction Set Computer: CISC Characteristics, RISC Characteristics.

Pipeline and Vector Processing: Parallel Processing, Pipelining, Arithmetic Pipeline,
InstructionPipeline, RISC Pipeline, Vector Processing, Array Processor.

Multi Processors: Characteristics of Multiprocessors, Interconnection Structures, Interprocess
or arbitration, Interprocessor communication and synchronization, Cache Coherence.



