
Summary Of Lectures



Week 1 Lect 1

� Goal : Understand the design of 
machine 

� Computer Architecture:Art of selecting, 
interconnecting H/w components to 
meet functional , performance and cost 
goals.

Divided into three categories



Week 1

� ISA
� Computer Organization
� System Design
Unit divided into two parts 



� Part A: Deals with low level Issues,ISA, 
Assembly Programming, Machine 
codes,RISC vs CISC

� Part B : Deals with memory 
organization,I/O operations , memory 
hierarchy etc



Week 1 
� ISA : Introduction To SPARC ISA 

� RISC Vs CISC.
� RISC Based ISA of Sparc.
� CPU = N * CPI * CI
� Analysed and discussed  CPU performance both 

in case of RISC and CISC ISA
� Discussed about Clock cycle time.
� Discussed about Instruction cycle, machine cycle 

and T state.



Week 1 Lecture 2

� Design Goal of Sparc
� Sparc System Components 

� I/O component 
� Memory unit Of Sparc

� Reference:
� Sparc Manual

� Reading (P&H ) Ch 1,2



Week 1 Lecture 3
� SPARC Features: Discussed about

� ISA 
� Window Register, Register set, special registers
� Addressing Modes
� Instruction Formats 
� Sparc processors ( IU, FPU , CU)
� Co Processors 
� Sparc advantages.



Week 1 Lecture 3

� Reference 
� Sparc manual 

� Reading P&H ch 1,2
� Reference M&H ch 1,2,4

� Class Notes



Week 2 Lecture 1

� SPARC continues
� Addressing Convention: Big Endian

� ISEM: Instructional Sparc Emulator
� Convention Used: Register notations 

� Instruction types
� Bulit in 
� Synthetic



Week 2 Lecture 1
� Sparc Continues

� Program Layout of Sprac
� Introduction to .data and . Text directive 
� Program in Sparc to calculate  z= 2x+y

� Reference
� Sparc Reference Manual 
� ISEM Refcard
� P&H ch 3,4
� M&H ch 4,5



Week 2 Lecture 2

� Sparc Programming
� Instruction categories 

� Load/store
� Arithmetic and logical 
� Sethi instruction ( implementation of set )
� Multiple and divide ( Special register %y)
� Shift Instruction.



Week 2 Lecture 2
� Sparc programming

� Condition codes were discussed.
� Machine code generation of program.
� Program in Sparc to implement a= (a&b) ^ (c |d)
� Program in Sparc to add elements of array.

� Reference
� Sparc Manual
� P&H ch 3,4
� Isem Refcard.
� Isem Lab Manual



Week 2 Lecture 3

� Sparc Programming
� Branch Instruction 

� Control transfer Instruction
� Branch Delay Slot 

� BDS for conditional and Unconditional 
branch.



Week2 Lecture 3
� Sparc Programming

� Machine code generation of Instruction.
� Program to find sum of array elements using 

branch instruction
� Program illustrating Nop as BDS
� Program illustrating Useful instruction as BDS

� Reference
� ISEM Lab Manual
� The Sparc Architecture Manual by David L. 

Weaver/Tom Germond.
� Sparc Manual
� P&H appendix A and M&H ch 4,5



Week 3 Lecture 1 & 2
� Sparc programming

� Instruction format of Call & Link
� Instruction format of Jump & link
� Leaf Procedure ( subroutine) 
� Call and Return from subroutines
� Optimised Leaf procedure

� Register Window
� Window overlapping

� WIM & CWP

� SAVE & Restore



Week 3 Lecture 1& 2

� Stack organization
� Stack Introduction

� Stack Frame Organization
� Procedure call using stack ( explained the 

basic steps used for saving )
� Procedure Return using stack( explained 

the basic steps used for restoring)



Week 3 Lecture 1 &2
� Reference

� P&H appendix A
� M&H ch 4, 5, 10.4
� Sparc Manual
� Isem Lab Manual
� Class Notes

� ISA of Sparc and assembly 
programming Covered.



Week 4 Lecture 1

� Pipelining
� Definition

� Single cycle Instruction
� Multiple cycle Instruction

� Speed Up Ratio
� Example showing the advantage of 

pipelining
� Types of Hazards



Week 4 Lecture 1

� Reference
� P&H ch 6

� H&P appendix A in 3rd ed



Week 4 Lecture 2
� Pipelining

� Types of hazards 
� Structural
� Control
� Data Hazards

� Data Path used for showing the hazards

� Reference
� P&H ch 6
� H&P appendix A in 3rd ed



Week 4 Lecture 3

� Pipelining
� Data Hazards

� Data Dependencies and forwarding 
� Forwarding Unit
� Stall
� Bubbles
� Data Path showing forwarding
� Data Path showing stalls and Nop as bubbles



Week 5 Lecture 1 & 2

� Pipeline datapath
� Basic data path for 

� Fetch unit
� Decode Unit
� Execution unit

� Non pipelined data path without control 
Logic

� Data path with control Logic



Week 5 Lecture 

� Pipelined data path
� Load through different pipelines

� Corrected data path (showing how 
registers are transferred from one pipe to 
other)

� Controlled data path



Week 5

� Reference
� P&H ch 5; P&H appendix C
� M&H ch 6; H&P appendix A
� Class Notes



Week 5 
� Pipeline 

� Data path with Branch
� Data path with Nop
� Data path with Jump
� Data Path with Branch

� Reference
� P&H ch 5; P&H appendix C
� M&H ch 6; H&P appendix A
� Class Notes



Week 6

� Control Unit
� Hardwired Control Unit

� Microprogrammed Control Unit

� Digital Circuits
� Combinational circuits
� Sequential Circuits



Week 6
� Basic gates and its implementation.

� And 
� Or
� NOT

� Reference
� P&H appendix B
� M&H appendix A
� Class Notes



Week 6

� Digital logic
� Non basic gates ( NOR, NAND, NOT)

� Universal gates
� Transistors as gates

� Diodes as gates
� Adders ( half adder & Full adder)

� Binary adder as Subtracter



Week 6

� Digital Logic
� Mux

� Demux
� Latches & Flip Flops

� SR latch
� D latch
� JK Flip Flop
� T Flip Flop


