o3 dosm - laand 5 e 3 n 0 10/27/2020

lmllé
1
%

e
x}tfu‘fiﬁu’/ﬂ///

(—)
E—

@éﬂ?gﬁ@@@@@@ 9, ;%m@@j@ Lo i

CPU 49>

::@ @ L%D@é@ @ P |

Sole (ol po 1) 20
College.Repository@gmail.com : Juos|

Computer Architecture Based On A 1945 Description By John Von Neumann

Central Processing Unit

Control Unit

Input Arithmetic/Logic Unit Output
Device Device

John Von Neumann

1903-1957

Memory Unit

GoR sy shanl s 800 1



o3 dosm - laand 5 e 3 n 0 10/27/2020

SO0 U S5 9uslS (5)lewo

~
( CPU
> contol [
Unit | _ Instructions
( Processor )
Registers
. K i
Combinational
—»{ Input - Logc »| Output [—»>
. J
- J
Main r

s 85 )35 — 5 ganolS ST 090

Control bus |
| Y
Address bus |

v 4
Data bus |

System bus

GoR sy shanl s 800 2



psd dhad - lian) 5 Guile Gl (e

10/27/2020

ptannns 85 )25 — )5 gunalS S 090

CPU Empty Slot
for future
| Memory Exparsi th
Y N
Inputt Data bus
Ouput Address bus
Controller Cortrol bus
Yideo Keyboard Network
Cortroller Irterface
an_d
Mortr L
Netwaork Cable

(CPU) 03515 55 S5 15900

=
g
Program Counter %
g
Flags |— Instruction Register

- ALU — g
Instruction E
decoder, timing, [— g
L] ] jos
— and control g
Internal g
buses - g
Register A g

Register B

Register C

Register D

GoR sy shanl s 800



psd dhad - lian) 5 Guile Gl (e

10/27/2020

CISC Julio 45 RISC > ,b

 CISC: Complex Instruction Set Computer
* RISC: Reduced Instruction Set Computer

* RISC-based machines execute one instruction per clock cycle.

* CISC machines can have special instructions as well as instructions
that take more than one cycle to execute.

* This means that the same instruction executed on a CISC architecture might
take several instructions to execute on a RISC machine.

1) CISC architecture gives
more importance to hardware

CISC Joliia 3 RISC > b

1) RISC architecture gives
more importance to Software

2) Complex instructions.

2) Reduced instructions.

3) It access memory directly

3) It requires registers.

4) Coding in CISC processor is
simple.

4) Coding in RISC processor
requires more number of lines.

5) As it consists of complex
instructions, it take multiple
cycles to execute.

5) It consists of simple
instructions that take single
cycle to execute.

6) Complexity lies in
microporgram

6) Complexity lies in
compiler.
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8086 1978 1 Mbyte RAM (20 bit Add Bus), 16bit Reg, 16bit Data Bus,5 ~10 MHZ -
8088 1979 1 Mbyte RAM (20 bit Add Bus), 16bit Reg, 8bit Data Bus,5~10 MHZ :_._
80186 1982 Based on the Intel 8086 , 16-bit external data bus, 20-bit Add Bus. \\;
80286 1982 16 Mbyte RAM (24 bit Add Bus), Protected Memory, Intrd. IDE Bus, Up g
to 6~16MHz, [ 134,000 transistors | E
80386 1985 4 Gbyte RAM (32 bit Add Bus), 32 bit Reg, Virtual Memory (paging), Up v
to 33MHz, [ The first versions had 275,000 transistors] -\C
80486 1989 4 Gbyte RAM (32 bit Add Bus), 32 bit Reg, Instruction Pipline, 8K N
Cache, 50 MHZ,[more than a million transistors] [\
Pentium 1992 4 Gbyte RAM (32 bit Add Bus), 32 bit Reg, 66 MHZ
Pentium Pro 1995 64 Gbyte RAM (36 bit Add Bus), 32 bit Reg, 150 MHZ,[5.5 million .
transistors]
Pentium Il 1997 66~400 MHZ , [7.5 million transistors]
Pentium Il 1999 400 MHz to 1.4 GHz,[9.2 ~ 29 million transistors] ’ .
Pentium 4 2000 1.3 GHz to 3.8 GHz, [42 ~ 188 million transistors] \.
Pentium D 2005 2.66 GHz to 3.73 GHz, Dual Core c
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Execution Unit (EU) Bus Interface Unit {(BIU)
General Registers Address bus (20 bits)
AH AL
CH CL
DH =P DL Data bus (8 bits)
BP [5]
DI DS
SI ES)
ES Bus T
1P control °
Internal logic gxtomal
. a1
ALU data bus|(16 bits) o bus
registers

Temporary registers |-t—<> Accumulator register (AX)

Base register (BX)
Counter register (CX)

Instruction queue :
ALT —sp EUO Data reg!ster (DX.)
»— control Qbus@bits) | 1 (2|3 | 4 Stack Pointer register (SP)
T T system Base Pointer register (BP)
1 1 1 1
P P

Destination Index register (DI)

Source Index register (SI)

Code Segment (CS)
Data Segment (DS)
-- Static registers (groups of D Flip-Flops) used to hold or transfer binary data Stack Segment (SS)
Extra Segment (ES)
Instruction Pointer (IP)

-- Logic gate circuits designed to perform arithmetic or logical functions

-- Logic gate circuits designed to provide internal control to processor
F Segment (FS)
-- Internal data busses used to pass information between components G Segment (GS)
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How To Work CPU Function

* Bus Interface Unit (BIU) The function of BIU is to:
Fetch the instruction or data from memory.
¢ Write the data to memory.
¢ Write the data to the port.
Read data from the port.

* Execution Unit (EU) The functions of execution unit are:
« To tell BIU where to fetch the instructions or data from.
* To decode the instructions.
* To execute the instructions.

* Instruction Queue

* All six bytes are then held in first in first out 6 byte register called instruction queue.
* Then all bytes have to be given to EU one by one.

the instruction.

To increase the execution speed, BIU fetches as many as six instruction bytes ahead to time from memory.

* This pre fetching operation of BIU may be in parallel with execution operation of EU, which improves the speed execution of

Intel 8086 Registers

Central Processing Unit (or CPU)

AX= 0011000000111001b = [
AH=00110000b
AL=00111001b AH [ A

BX

BH | BL

cX
CH | «cL

DX
DH | DL

m

{eidts |

Arithmetic & Logical Unit
(or ALU)

15 0
O00ONEEEERONEDORCON

Overlow
Direction
Interupt

Trace

Sign

Zero

Auxiliary Carry
Parity
Carry
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Intel 8086 Registers

DATA REGISTERS SEGMENT REGISTERS
D15 D8 D7 DO D15
AX AH AL cs CODE SEGMENT
BX BH BL DS DATA SEGMENT
CcX CH CL ES EXTRA SEGMENT
DX DH DL ss STACK SEGMENT

POINTER AND INDEX REGISTERS
Do

INSTRUCTION POINTER AND FLAGS

INSTRUCTION POINTER

BP BASE POINTER

Sl SOURCE INDEX D15
DI DESTINATION INDEX P

sP STACK POINTER FLAGS

CPU STATUS FLAGS

-

o

\

D15
X = RESERVED

‘ X’X|X|X |OF[DF‘IF|TF[SF|ZF‘ X|AF|X|F‘F[X\C[I;J

X86-64 3 X86 oslgils >

63 31

o9 sl Ols U‘*’l)T

[ AH [ AL |

RAX | |
EAX AX
63 31 15 7 (]
RBX | [ | BH [ BL |
EBX BX
63 31 15 7 []
RCX | I | cH [ cL |
ECX cxX
63 31 15 7 []
RDX | I [ DH [ DL |
EDX DX
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X86-64 9 X86 83lgils j>  s050e sl OIS Giwl)l
Intel 8086-8088 5 ol abidl>
JIntel 8086-8088 ,5 RAM alisl> cuid ,b5
b Ve u«u))T o538
2720 = 1024x1024=1'048’576= 1024 Kbyte = 1 MByte
ROM
256K
CO000h
BFFFFh
Video Display RAM
128K it
RAM
640K
Memory Map
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Register Segment

CODE —

CODE

STACK —

DATA _I

EXTRA |

DATAS1

Segment Registers

DATASZ

64kbyte
OO0OO~FFFF

1

STACK

MEMORY

aahd b oS ®

SS13> 45 (RAM) Lol abidl> jl ion *

.Cwl 64 Kbyte

A-A$ ;3 RAM aiidl> j| azhd ,a o jlsl *
00000h~0OFFFFFh =0~ 1’048’575

CODE
DATA
STACK
EXTRA

Segment Registers

>

Segment Add.
.

Physical Add. (20bit)

| MEMORY SEGMENTATION IN 8086

00000

Segment (Base) Address

|P _Offset Address
Of next Instruction

Segment (Base) Address 2

Offset Address
SP —51os of Stack

BP —Offset Address
Of any random
location of Stack

Segment (Base) Address

Offset Address
sl Of Data

Segment (Base) Address)”

DI __Offset Address
Of Data

FFEFF,"

Code Segment

Stack Segment

Data Segment

Extra Segment
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offset : value in purpose register (BX. SI, DI. BP) .
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* DS =1230h

« SI=0045h. 12345
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[ Offset |
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+ Offset Add.
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64h 0110 0100
+9Ch — + 1001 1100
100h 1 0000 0000
AF=1 2ZF=1 SF=0 PF=1 CF=1
0101 0100 0011 1001
+0100 0101 0110 1010
1001 1001 1010 0011
AF=1 2F=0 SF=1 PF=1 CF=0
Jlgaw
FFFFh
+ FFF1h
?
AF=? 2F=? SF=? PF=? CF=?
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Figure 3.2 (a) The nonpipelined microprocessor follows a sequential feich and execute cycle.
(b) The 8086's pipelined architecture allows the EU to execute instructions without the delays
associated with instruction fetching.

I Fetch lExecute |Fetch lExecutc |Fetch |Execute ‘Fctch I

—
Time
(a)
BIU |Fetch |Fetch [Fetch [Fetch |Fetch [Fetch d“;g“ Fetch* ! ch* !k Fetch  |Fetch

DN NN

EU Wait Execute |Execute |Execute Execute@ Wait Execute |Execute |Execute® | Wait Execute

_J\/.._ _./\,__..

(b)

* These bytes are discarded.
“Higinstruction requires a request for data not in the queue.
# Jump instruction occurs.
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