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Processor Memory Interaction
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Processor Memory Interaction
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Processor Memory Interaction
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Inside the CPU
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Inside the CPU
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Inside the CPU
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Inside the CPU
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FETCH the instruction

RAM
| S SO
MAR MDR 1. address of the next
cPuBUS instruction is
NE k.Jr" e Joulse : Aganced Lomgtier Hru.t'réhsf’ﬁér}.édlfrbm il':jcatﬁb
IR PC ACC MAR
JEsax sl e

Control I ALU 2. the instruction is
mtm'""ﬂ located iIn memory



FETCH the instruction
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DECODE the instruction
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EXECUTE the instruction
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Processor Memory Interaction
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How memory works ?
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**Big Endian vs Little Endian
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Inti=450=2% 2"+ 2% 2 = x000001C2

LSB Little endian
[11000010[00000001[00000000J00000000)]
C2 01 00 00

lower —» address higher

MSB Big endian
[00000000[00000000j00000001{11000010|

00 00 01 Cc2




Byte / Word Alignment
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Byte /Word Alignment

Value of 3 low-order bits of byte address

Width of object 0 1 2 3 4 5 6 7

1 byte (byte) Aligned | Aligned | Aligned Aligned Aligned Aligned Aligned | Aligned
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Misaligned Misaligned Misaligned Misaligned
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Types of Processor Operations

s Arithmetic and Logical Operations
“*integer arithmetic
s comparing two guantities
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Types of Processor Operations

< Data Movement Operations

“*moving data from memory to the CPU
**moving data from memory to memory
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Types of Processor Operations

¢ Program Control Operations
s starting a program
**halting a program
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Instruction Set Architecture

¢ Instruction vs Program vs Software
¢ Opcode, Operand
+» Classification of ISA |
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¢ Stack architecture
s Accumulator architecture

** Register-Memory architecture

** Register-Register/Load Store architecture



Instruction Set Architecture

(a) Stack (b)y Accumulator
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Stack Accumulator (register-memory) Register (load-store)
Push A Load A Load R1,A Load R1,A
Push B Add B Add R3.R1.B Load RZ2,B
Add Store C Store R3,C Add R3,R1,R2
Pop C Store R3,C

The code sequence for C = A + B for four classes of instruction sets.
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Instruction Set Architecture

» A=D*(B+C)-E Accumulator machine Load Store machine

Stack machine < Load B & Load R1. D
% Push D < Add C % Load R2, B
X8 P'_USh B | % Mul D »» Load R3, C
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% Push C % Sub E % Add R4, R2, R3
* Add < Store A < Mul R5, R1, R4
 Mul % Load R6,E
< Push E < Sub R7, R5, R6
% Sub

s Store R7, A
* Pop A



Addressing Modes

s+ The way by which an operand is specified in an instruction.

— Register add rl, r2 rl <— rl+r2

— Immediate add rl, #5 rl <— rl1+5

— Direct add rl, (0x200) rl <— r1l+M[O0x200]

— Register indirect add rl, (r2) rl <— rl+M[r2]
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— Indexed add rl, (rz2+r3) rl <— r1l+M[r2+r3]

— Scaled add rl, (r2+r3*4) rl <— rl+M[r2+r3*4]
— Memory indirect add rl, @(r2) rl <— rl+M[M[r2]]

—  Auto-increment add rl, (r2)+ rl <— rl1l+M[r2], r2++
— Auto-decrement add rl, —(r2) r2——, rl <— rl+M[r2]
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