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I. COURSE OVERVIEW:
This course intended to provide the structure, internal working and implementation of a computer system. The

fundamentals of various functional units of computer, computer instructions, addressing modes, computer
arithmetic and logic unit, registers, data transfer, memory and input output system. It focuses on analysis of
computer performance and functioning in modern computers.

Il. COURSES OBJECTIVES:
The students will try to learn
I.  Understand the concept of micro-architectural design of processors.
I.  Analyze performance improvement and power savings in current processors.
I11. Study the different multiprocessor architectures and related issues.
IV. Improve the knowledge on performance issues of memory and /O systems.

I11. COURSE OUTCOMES:
At the end of the course students should be able to:
CO1 Explain the structure, characteristics of computer systems and the various functional units for
understanding the components of computers.
CO2 Demonstrate the computer languages, machine, symbolic and assembly levels for understanding
execution of program.
CO3  Recall the number system their representations and conversion for the usage of instructions in digital
computers.
CO4  Demonstrate the register transfer language, represent memory and Arithmetic/ Logic/ Shift operations for
implementation of micro-operations.

CO5  Illustrate the basics of hardwired and micro-programmed control of the CPU which generates the control
signals to fetch and execute instructions
CO6  Compare different types of addressing modes for specifying the location of an operand.



MODULE - I: FUNDAMENTALSOFCOMPUTERDESIGN (9)
Fundamentals of computer design: Defining computer architecture, trends in technology, power in integrated

circuits and cost, measuring and reporting performance, quantitative principles of computer design; Instruction set
principles: Classifying ISA, design issues.

MODULE -II: INSTRUCTION-LEVELPARALLELISM (9)
ILPconcepts: Pipelining over view, compiler techniques for exposing ILP; Dynamic branch prediction; Dynamic

Scheduling, Multiple instructions issue; Hardware based speculation; Static scheduling; Limitations of ILP; Case
studies of contemporary microprocessors.

MODULE -111: DATA-LEVELPARALLELISM (9)
ILP software approach: Compiler techniques, static branch protection, VLIW approach, hardware support for more
ILP at compile time, hardware verses software solutions.

Multi vector and SIMD computers: Vector processing principles, multi sector multiprocessors, compound vector
processing, SIMD computer organizations, the connection machine CM-5; Loop level parallelism.

MODULE -1V: MEMORYANDI/O (9)

Introduction; cache performance: Reducing cache miss penalty and miss rate, Reducing hit time, Main memory and
performance, Memory technology; Types of storage devices: Buses, RAID, Reliability, Availability and depend
ability; Virtual memory; 1/0 performance measures: Designing an 1/0 system.

MODULE -V: MULTIPROCESSORSANDTHREAD-LEVELPARALLELISM (9)
Introduction; Symmetric shared-memory architectures; Performance of Symmetric shared-memory architectures;

Distributed shared memory and directory-based coherence; Basics of synchronization; Models of memory
consistency; Multithreading.
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