BASIC STRUCTURE OF COMPUTERS

-unctional units — Basic operational concepts — Bus Structures —
erformance — Memory locations and addresses — Memory operations —
nstruction and Instruction sequencing — Addressing modes — Assembly

anguage — Case study : RISC and CISC Architecture.
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Recall the previous class cogepts
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e Analysing how processor and
memory are connected

* Processors have various registers to perform various functions

 Program Counter - It contains the memory address of next
Instruction to be fetched.

 Instruction Register - It holds the instruction which is currently being
executed

 MDR - It facilities communication with memory. It contains the data to be
written into or read out of the addressed location.

e MAR - It holds the address of the location that is to be accessed
n general purpose registers that is RO to Rn-1
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Connection between
Processor & Memory

Memory Input/Output :
Main Memory
em Bus P M bit Address bus
VIDR N bit Data bus
ICESSOr

Control signals (RD.WR etc

R

n generzl purpose regisiers
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Basic Operational Concepts

e Instruction consists of 2 parts OPCODE | OPERANDS
e Example
ADD LOCA, RO Load LOCA, R1

Add R1, RO
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Instructions Format

op rs Irt rd |shamt| funct
6bits 5bits 5bits 5bits 5bits 6 Dbits

op rs rt constant or address
6 bits 5bits 5 bits 16 bits

op Target Address
6 bits 26 bits
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Instructions Format

op rs It rd sh fn
31 25 20 15 10 5 0
R 6 bits 5 bits 5 bits 5 bits 5 bits 6 bits
| Opcode | Sourcel Source 2 | Destination  Unused Opcode ext |
| | ’ | . !
| | or base or dest’'n < imm o)
! : ! Operand / Offset, 16 bits '
| | - |
J | | |ta '
E !< Jump target address, 26 bits >
! : I
:ﬂ INnSt >;

Instruction, 32 hits
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Translating Arm Assembly
Instructions into Machine Instructions

__op rs rt rd shamt funct add $t0, $s 1, $s2
6 bits 5 bits 5 bits 5 bits 5 bits 6 bits
special $s1 $s2 $t0 0 add
0 17 18 8 0 32
000000 | 10001 | 10010 | 01000 | OOOOO | 100000
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Operating System
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Android 1.0 1.5 - Cupcake 1.6 - Donut 2.0/2.1 - Eclair
September 23, 2008 April 27, 2009 September 15, 2009 October 26, 2009
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2.2 - Froyo 2.3 - Gingerbread 3.0 - Honeycomb 4'05'6‘1..‘:3“%2%3“1
May 20, 2010 December 6, 2010 February 22, 2011 October 18, 2011
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4.1/4.3 - Jelly Bean 4.4 - KitKat 5.0 - Lollipop 6.0 - Marshmallow 7.0 - Nougat
July 9, 2012 October 31,2013  November 12, 2014 October 5, 2015 August 22, 2016
® P @ o
8.0 - Oreo 9.0 - Pie Android 10 Android 11 Android 12
August 21, 2017 August 6, 2018  September 3, 2019 September 8, 2020 October 17, 2021
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“TEXT BOOK

Carl Hamacher, Zvonko Vranesic and Safwat Zaky, “Computer Organization”, McGraw-Hill, 6th
Edition 2012.
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