Basic Computer Organization

* Basic components S
lall Lo el g<all

* The processor

* Execution cycle * Memory
* Basic operations

* Types of memory
 Number of addresses % Storing multibyte data

% 3-address machines * Input/Output

* 2-address machines

*  System clock

* ]-address machines
0-address machines

[Load/store architecture
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» System clock

o Four categories
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 Three-address machines

* Two for the source operands, one for the result

Two-address machines
* One address doubles (for source operand & result)
* Last example makes a case for it % RISC processors use three addresses
* Sample instructions

* Sample mstructions
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e One-address machines

o 7ero-address machines

https://manara.edu.sy/



S 15 %

Memory _S!sall

Tl ) (o o€ BSI g3 e
e B jbj;‘-‘ ddé ; :;‘:z;il) ﬁ:d;:; Memory can be viewe (! as
an ordered sequence of
0— 2N —1 2324 FFFFFFFF
bytes
FFFFFFFE .
32 bit digiall Jaghi s 1S 1) FFFEFEED Each byte of memory has
SSIA adlse e (i< . an zll\clidress o
N — * Memory address is
S ° csscnliz:;ll_\,f the sequence
o number of the byte
Such memories are called
2 00000002 byte addressable
! 00000001 Number of address lines
0 (0000000 determine the memory

address space of a processor
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multibyte (>3

MSB LSB

11110100 10011000 10110111 00001111

* Two basic memory operations

(a) 32-bit data

T T~
Address Address . AC CCSS tlllle
103 ——= 11110100 103 ——== 00001111
102 —= 10011000 102 —= 10110111 . (1 ‘l__
101 —= 10110111 101 —= 10011000 y(’etlllle
100 ——= 00001111 100 ——= 11110100

T — TT— -

(b) Little-endian byte ordering (c) Big-endian byte ordering

e [ittle endian

 Big endian
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« Processor and 1/0 interface points for
exchanging data are called //O ports

« Two ways of mapping I/O ports
* Memory-mapped I/0O

- Can use memory read/write instructions
* |solated 1/O
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oy Clallae U3 /0 i sie %V [nput/Output z_ &l Jaall
O biall eliad o giity Clallas adin
64 k byte O sie ;Laé.u})'z_
32 51 1651 8 (e il 0 addind o (Sa - [ Pentlum |/O address space
Cladall ol ablidl jue jaiV /0 e - * Provides 64 KB 1/O address space

% Can be used for 8-, 16-, and 32-bit 1/O ports
* Combination cannot exceed the total 1/O address space

1/O Instructions do not go through segmentation or
paging
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