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Computer Architecture

Translation Lookaside Buffer

(TLB)

TLB holds essentially the same information as part of the page table. In general,
a TLB holds entries only for the most recently accessed pages and only valid
pages, that is pages that have an image in main memory (exact copies of the
data).

For a paging system, whenever the CPU generates an effective address, the CPU
sends it to the TLB, which produces the page frame no., if it holds an entry for
the page. If the TLB has no entry, the hardware consults the page table in main

memory by using the page no. as an offset into the page table.
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TLB has two features:

A 5_SI) 853 5a 5a page I o) a5 adlall (o (validity ) V=1 o .1
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Benefit of TLB :

Apulall lal) oUsill o juiy gl Jlaidl ]
. main memory A & s )l Qs A laa 2
The page table that is stored inside the main memory includes a set of
entries (fields) called entries whose number is the number of the page in the
program, as each entry gives specifications for the page it refers to, and these
specifications are:
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2- D (Dirty)
Jaadl e g giad Al Y ) (page) adall G gfise Je prd (o) Saa IS 13 A8 jral aadiud
o34 oty bile alaill aghy Gl dadall & b 2 Lo Jy 1 (D=1) oS 13 (entry)
il al dadiall Gl sise o) e Ju (D=0) g 131 L) 4 gl 5 SIAl ) dadual)
3- Protection
dadia dleas laall 228 Gaualiy 2 Dt (o O5Sh gy dadiall Gl i 5l dadiall dleal aadiud
b LS s (AES) i (o) (g 3lagy)
Sl Y dsdea ) Jgeasll Zlendl e 035 (00)
Leia el il s PAGE U dsa sl zlandl e J55(01)
e U] g 3e) a8l g PAGE Al J sa sl 7Ll e J35(10)
sl ae dadiall il gine dlen ) 3l Jiag olial Jsaall s o8 e Ju¥ (11)

Protection Meaning
0 0 The page is for instruction only
0 1 The page is for read only
1 0 The page is for read & write
1 1 Nothing

Fig.(1) Table represent types of page protection

4- Page Frame No.
Hold the no. of the page determined by this entry in the main memory.
A ) 3 SIAY) 8 Jaad) 1aa ddaud g 320sal) page ) Al 8 ) e s giad g
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PAGE no. V(Valid) D(Dirty) Protection Frame no.
1 1 0
1 1 1
1 1 1
0 0 0

Fig. (2)(Translation Lookaside Buffer) TLB

Q1) Explain how can CPU require page from main memory when V=0 ?
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Q2) Explain what’s CPU functions in virtual memory?

memory ) S Bl sy A 4l )l virtual address ) wlsh el a9 1
. (management unit
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unit ) a8 Yvie 33 se e page ) O i Miss Aladl o) i (V=0) <ils 13l 4
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AN 3 page table 4 Cwassy CPU A

The virtual address is divide into three parts:

e Directory: Each page directory addresses a 4MB section of main
mem.

e Page Table: Each page table entry addresses a 4KB section of main
mem.

o Offset: Specifies the byte in the page.
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Directory Page Table Offset

Linear or Virtual Address
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A Translation Look-aside Buffer (TLB) is used to cache page directory
and page table entries to reduce the number of memory references. Plus the
data cache is used to hold recently accessed memory blocks. System
performance would be extremely bad without these features.
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Fig.(3) Convert Virtual add. to Physical add. in paging system
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Q2) Explain in details how can TLB to speed up the system?
Answer)

If the TLB is not there, the CPU reference to the main memory will be twice.
Once for searching the page entry inside the page table in main memory, and
second to access the data inside the page in main memory after creating the
physical address. While by existence of TLB the CPU will reference the main
memory once to access the data there when the demanded entry is existing in
TLB.
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TLB 1 b sn s caglladl

Page replacement policies:
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Types of Page replacement policies:

1. FIFO: The oldest page is on the main memory, we delete it and replace it
with the new page from the hard disk.
paall page ) lelas Jag s Wil & 83 main memory ) e Jaeaill als (40 page a8
hard disk JI ¢y palall
2. LRU: The fewest references page goes out.
(e a2 23a page Llse Jaa s main memory ) ¢ Wbl o aladin) 4ali (e page a8
. hard disk




