BASIC STRUCTURE OF COMPUTERS

Functional units — Basic operational concepts — Bus Structures —
Performance — Memory locations and addresses - Memory

operations - Instruction and Instruction sequencing

Addressing modes — Assembly language — Case study : RISC and

CISC Architecture. o 3
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Instruction and Instruction
sequencing
» Sequence of small steps, such as
v’adding two numbers,
v'testing for a particular condition,
v'reading a character from the keyboard, or

v" sending a character to be displayed on a display screen.
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ypes of operation

4 types

e Data transfers between the memory and the registers - (MOV, PUSH, POP,
XCHG)

o Arithmetic and logic operations on data - (ADD, SUB, MUL, DIV,AND, OR, NOT).
e Program sequencing and control - (CALL.RET, LOOP, INT).

 1/0 transfers - (IN, OUT).
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Register Transfer Notation (RTN)

Location Hardware Binary Address Example Description

Memory LOC, PLACE, NUM Ri € [LOC] Contents of memory-location LOC
are transferred into register R1.

Processor RO, R1 ,R2 R3] € [R1]+[R2] | Add the contents of register R1 &R2
and places their sum into R3.

[/0 Registers | DATAIN, DATAQUT R1 € DATAIN Contents of I/ register DATAIN are
transferred into register R1.
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Assembly Language Notation

x - L x x

ﬁssembly Language Format

Description

Move LOC, Ri Transfer data from memory-location LOC to register R1. The contents of LOC
are unchanged by the execution of this instruction, but the old contents of

. register R1 are overwritten.

Add R1, R2, R3 Add the contents of registers R1 and R2, and places their sum into register R3.
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Basic Instruction Types

Instruction

Syntax Example Description Instructions
Type for
Operation
C=-TAl+[B]
Thiree Opcode Sourcel,Source2,Destination Add A,B,C Add the contents of
Address memory-locations A & B.
Then, place the result into
location C.
Two Address | Opcode Source, Destination Add A, B Add the contents of | Mowe B, C
memory-locations A & B. Add A, C
Then, place the result into
location B, replacing the
original contents of this
location.
Operand B is both a source
and a destination.
One Address | Opcode Source/Destination Load A Copy contents of memory- | Load A
location A into accumulator. | Add B
Add B Add contents of memory- | Store C
location B to contents of
accumulator register &
place sum back into
accumulator.
Store C Copy the contents of the
accumulator into location C.
Zero Opcode [no Source/Destination] Push Locations of all operands | Not possible
Address are defined implicitly.

The operands are stored in
a pushdown stack.
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e Instruction Execution & Straight
Line Sequencing
e Initially, the address of the first instruction is loaded into PC

e Then, the processor control circuits use the information in the PC to
fetch and execute instructions, one at a time, Iin the order of

Increasing addresses. This is called Straight-Line sequencing.

e During the execution of each instruction, PC is incremented by 4 to

noint to next instruction.
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Line Sequencing
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RAM
CPU Step 1 Contents  Address

B e R R e T 2T £ 0 hetes L Em o B S e e i

: k)
Program Counter 3424 _.=="_Insiruclion | 3A24
e e __-1_Operand | 3A25
Instruction Register Inst. Code =~ L Operand | 3A26
LT T e pp—— __.--""Step 4 Next Instr. | 3A27
. Data Register Operand 4~ elc 3AZE
g !

Step 3 Step 5
INSTRUCTION Sten 6

PROCESSING LOGIC e i -- - -
Step 7 “"==4 Data Byte | 58F1
! Step 8 Data Byte | 58F2
Data Register Result |-------=-=------ » Dala Byle | 58F3
efc =

nstruction Execution & Straight
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4 AP Instruction Execution & Straight
Line Sequencing

2 phases for Instruction Execution:

Fetch Phase: The instruction is fetched from the memory-location
and placed in the IR.

Execute Phase: The contents of IR Is examined to determine which
operation is to be performed. The specified-operation is then

performed by the processor
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Address  Contents

Begin cxccution here —e | | Move ARD

R
i+4l AK  BRO » program
i+8 Move RO,C .
A —
B . m&

} the program
C -

Figure 2.8 A program for C « [A] + [B].
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Branching

* Branch-type of instruction loads a new value into program counter.

e S0 processor fetches & executes instruction at this new address called “branch
target”

« Conditional branch-causes a branch if a specified condition is satisfied.

e Example

Branch>0 LOOP —conditional branch instruction .it executes only if it satisfies
condition.
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Condition codes

 Individual condition code flags-1 or O.

« 4 commonly used flags.
e N (negative)-set to 1 if result is —ve or else O.
o Z(zero)-setto lifresultisO,orelseO.
 VV (overflow)-set to 1if arithmetic overflow occurs or else O.

e C(carry)-set to 1 if carry out results from operation or else O
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Edition 2012.

REFERENCES

1. David A. Patterson and John L. Hennessey, “Computer organization and design”, MorganKauffman ,Elsevier, 5th edition, 2014.
2. William Stallings, “Computer Organization and Architecture designing for Performance”, Pearson Education 8th Edition, 2010
3.John P.Hayes, “Computer Architecture and Organization”, McGraw Hill, 3rd Edition, 2002

4. M. Morris R. Mano “Computer System Architecture” 3rd Edition 2007

5. David A. Patterson “Computer Architecture: A Quantitative Approach”, Morgan Kaufmann; 5th edition 2011

THANK YOU

30-08-2022 Dr.B.Anuradha/ ASP / CSE / SEM 2 / COA



