UNIT IV
MEMORY SYSTEM

Basic concepts of Semiconductor RAMs - ROMs - Speed, Size and Cost -
Cache memories - Performance consideration - Virtual memory
Memory Management requirements - Secondary storage.

se Study: Memory Organization in Multiprocessors

POWER

=
2 L ¢

MIPSQ ¢ GCODE b= 2
emuLaTion MEMORY & =DM

w COMBUTER o

'-CLOCK < ENGINEERING g PbA™A
a (M CPU COMPUTING

ITY

THROU
VIRTLIAL.I
CYCLES
CONTROLLE

DESI







Virtual Memory

* Imaginary Memory , that's not physically there.

* used to provide an illusion of presence of large main memory to

the programmer

* [t represents a technique within an operating system (0S) for
optimizing the speed and efficiency of your system to provide

places to store the data you create and protect your data.
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With Virtual Memory

Program loads Program Address Maps to RAM Address VM Maps address
address 0 0Oto RAM 1

32-bit program 30-bit RAM

address space (4GB) address space (1GB) g Vi Maps address

1to RAM O

VM Maps address
2 to RAM 2

Disk

Program loads
address 1

Program loads
address 3

VM does not have

any more space in
RAM!
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Address ¥irtual
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* Techniques automatically

move program and data
block to the main memory
when they are required for

execution
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Logical and Physical Address

Relocation
logical register physical
cpy | address O address N —
346 14346
14000
MMU
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Address Translation

INSIHTU /LGNS

Page table base register

Virtual addresi from processor

Page table address
Virtual page no | offset
G‘f‘ s '
PAGE TABLE
4 v
S N—— Page frame | offset
Control Page frame in
bits memory

Physical address in
main memory
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0x00004105

T .

translation
lookaside
buffer (TLB)

A.Aruna / AP /IT / SEM 2 / COA

virtual address

virtual page number

0x0004

tag physical page number
Ox0003 Ox0006
0x0006 0Ox0009
0x0004 0x0007

@

physical page number

Address Translation

page offset memory

storage

Ox0004

0x0005

0x0006

Ox0007

Ox0008

0x0009

page offset
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Address Translation

Process generates Page Table: Maps virtual pages onto
* page frames.
Virtual Address 15| _000 |0
16 bits = 64K 14| _000 |0
For example: S —8'88—"'3'
8196 in binary is—"#™ Virtual Address nl i 1
0010 | 000000000100 | 10 [ _000 | 0|
Virtual 9oL Ll
Page 8§ 000 [O
Number 7 000 10
6 000 [0
5 o [
9 100 |1
-— Physical Addr
Physical Address T A = 3 000 11
15 bits = 30K 110 | 000000000100 | 2 L2110 7]
Page Offset 001 11
* Frame 0 010 |11
BUS Number present/

absent
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CPU

Page #

compared
to all keys
simultaneously

If found,

- TLB hit -

no memory
access required

If not, TLB miss
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virtual address husical
page physica
Page #{Offset fram ¢ | OfFS¢t address
Page # Page frame ﬁ
140 1]
20 38 ”
130 33 TIB 102..'5I
129 1 14 Thit :
19 100 6
21 6 5
860 | 33 4
key value 3
TLB 2
TLB miss 0 physical
Page Table memory
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