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Performance
performance = I

Excution time

Cpu Excution time = <pu cycles x Cycle time

-⑬cycles
Clock rate

Clock cycle = clock period

Iclock rate = clock frequency =
clock cycle
-

CPI =AtalNumber of Cycles
-

total Number of instructions

CPI : Average cycles per instruction

Cpu Cycles = <pIX instructions Count

Cpu Excution time = <PIX inst. County cycle time
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MIPS : Millions instructions per second .

MIPS = Instructions Count = earate
-

Excution time x 100 <PIX 106

Excution time= unux

& Doesn't take into account the capability
of instructions (e . g. InstructionsCount)

② MIPS varies between programs on the
same computer.

③ MIPSCan Vary inversely with performance

E. g . a higher MIPS rating does not
always mean better performance)
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ter
10 : InstructionSet Architecture

Instruction format
,
like :

Opcode Destination Source 1 Source 2

③ Uploaded By: anonymousSTUDENTS-HUB.com



=> Number of addresses (operands) :

① 4-addresses :

Operand 1 , operand 2 . Result ,
next instruction

- very long instruction
- not common .

② 3-addresses :
·Perand 1, Operand 2. Result .
- ADD A , B , C ; A = B + C

③ C-addresses :

Operand 1 and Result are same,
operand 2.

- ADD A, B j A = A + B

- Reduce the length of instruction.
- Some extra work

(to hold some results if needed)

④ I- address
implicit second address (accumulator)
- ADD B ; AC = AC +B

- Common on early machine.

⑤ O-address
-using stack .

- the operands are the top two
elements in the stack

,
and

the Result stored in the stack .
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=> Byte Order :

① Little - Endian :
The leastSignificant Byte
in the lowest address.

② Big-Endian :

The most significant Byte
in the lowest address.

Example : Store Ox12345678 in
-

Byte-addressable memory.

00x78

·0x34 20x56

1 OX56 j3 0x12 3 0x78

Y

Little Endian BigEndian

⑤ Uploaded By: anonymousSTUDENTS-HUB.com



-17 : Addressing Mode

① Immediate (Constant)
- operand E Address field.
- No need to access memory or Registers
- Fast

-
Limited

- Leads to poor programming practice

② Direct Addressing (Direct memory)
- Effective address (EA) = address field
- Limited address Space ADD A , [5]

③ Indirect Addressing (Indirect memory)
-
Effective address (EA) = the content
of the memory cell which addressed
in the instruction. ADD A . [[S]]
- Large address space .

- very slow.

④ Register Addressing (Direct)
- Effective address (EA) = R
-
Limited number of Registers
- very small address field needed i

* shorter instructions
* Faster fetch .

- No memory access.
- very fast excution .
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⑤ Register Indirect Addressing
-
Effective address (EA) = the content

of the Register.
- operand in memory ,

it's address
in the Register.

- Large address space (2")
n : Register width -

- one fewer memory access than
indirect addressing (memory indirect

⑧ Displacement (indexed) Addressing
- EA = A + (R)

A : base value

R : Register that holds displacement
or Vice Versa.

- EA = A + (PC) PC Relative

⑦Stack Addressing
= operand is implicitly on top
of stack.
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:Organizationa
① Register Set (Register File)
② Arithmetic and Logic Unit (ALU)
③ Control unit (CU)

=> Special Purpose Registers in CPU :
↑C : program Counter.
ER : Instruction Register .
MAR : Memory address Register·

-

M BR/MDR : Memory buffer (data) Register.
EOAR : Input/output address Register
I/0 BR : Input/output buffer Register.

* RTL Statements (Register Transfer Language)
Micro-operation :

-> fetch instruction :

MAR & PC ; PC = pC +
1

MBR Mem [MAR]
IR
&
MBR

-> excute the instruction (ADDR2 , Ri , Ro)
the same steps for fetch.

e xcute :

R2- Ri + Ro
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Example : write the micro-operation for
- these instructions :

-
ADD [X] , Ro ; Mem[X] = Mem[X] +Ro

fetch : MARCPC ; PC = pc + 1

MBR& Mem[MAR]
FR & MBR

excute : MAR -X
MBR -Mem [MAR]
MBR & MBR +Ro

rem[MAR]- MBR

- ADD [Ro] , [Ri]

fetch : MAR - PC ; Pc = pC+ 1

MBR & Mem [MAR]
IR MBR

&Xcute : MAR -R,
MBR MemTMAR]

y I

MAR Ro

MBR Mem[MAR]
ALU

MBR & A +B

MemTMAR] MBR
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=> Interrupts : Mechanism by which other
modules (e .g. [/0) my interrupt normal sequence
of processing. Improves process efficiency

= classes of interrupts :
- program : Arithmetic overflow , division by Zero
- Timer : Generated by internal processor timer

used in pre-emptive multi-tasking
- 110 (from 110 controller) : to signal
normal completion or error

- Hardware failure : memory parity error,
power failure .
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=> Bus Types :

① Dedicated : separate data 8 address
Lines

,

② Multiplexed : -Shared lines .

&
Address Valid or data
Valid Control line.
- advantage : fewer lines.
- disadvantage :

- More complex Control

-
ultimate performance

=> CPU Local (internal) Bus Organization :

One-Bus Organization
- Cpu registers and ALU , Use Single Bus
to move outgoing and incoming data.
- single data movement withen one clock cycle .
=> Additional registers may be needed to buffer
data for the ALU .
- simplest and least expensive ·

- limits the amount of data transfer that
Can be done in the same clock cycle.

- Slow down the overall performance .

Two-Bus Organization
-
two different Data (operands) can transferred
at the same clock cyclee.
-
an additional buffer register may be needed
to hold the output of the ALU when the
two buses are busy (carrying two operands)
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-
or
,
one of the buses may be dedicated

&or moving data into registers (in-bus) ,
while the other is dedicated for transfering
data out of the register (out-bus)

Three-Bus Organization
-Two buses used as source buses , while
the third is used as destination.
- Source buses more data out of the registers
Cout-bus)
- destination bus movedata into a register
(in-bus)

- each of the two out-buses is connected
to an ALU input.
-
The output of the ALU is connected

directly to the in-bus .

* More buses -> More data can be moved wither
a single clock cycle.

* More buses-> More complexity in hardware.

= Bus Arbitration
- More than one module controlling the bus

Le .g. CPU , DirectMemory Access DMA)
-
ArbitrationCan be :

centralized : only onemodulemay control
bus at one time.

Distributed : More than one module controlling the
bus (e .g . <pr and DMA controller)
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10: Computer Arithmetic

=> Signed Integers :

① Signed Magnitude S Value
n bits

n- 1

Range : -(2-1)->+(21)
- two representations of zero (+ o , - 0)

② Biased
n- 1

Bias = 2-1

Range : -Bias->+ (Bias +D

Binary to Decimal :
Binary Value - Bias .

Decimal to Binary :
Decimal + Bias then Convert

to Binary

③ is complement

Range : -(2)- +(21)
- two representations of Zero
(e . g . +o, - 0)

⑪ Is complement
n- 1

Range : -2 ++(2)
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= Addition and Subtraction :

-
when adding or subtracting unsigned integers
the Carry is important to indicates
if the result is out of range or not .

- When adding or subtracting signed integers
the overflow is important to indicates
if the result is out of range or not.
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