26 4 JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY Vol.26 No.4 2004

1001 — 2486 2004 04 — 0010 - 05

TLB

410073

TLB TLB
Cache TLB TLB

TLB Cache
TP333 A

The Optimization Design of TLB of High Performance Processor

CHEN Hai-yan DENG Rang-yu XING Zuo-cheng
College of Computer National Univ. of Defense Technology Changsha 410073 China

Abstract The virtual memory is a staple in modern processor system. In virtual addressing scheme the translation from virtual ad-
dress to physical address is one of the highest frequency core service in the pipe line and tends to be on the critical path determining the
clock cycle of the processor. In order to speed up the address translation the most modem processors have designed a hardware unit
called translation look-aside buffer TLB . Based on analyzing the traditional address mapping mechanism of TLB  this paper has put for-
ward the regions and Cache line tag pre-validation to optimize the translation and removed the TLB delay bottleneck in the whole memo-
Ty access.

Key words virtual memory TLB addressing translation pre-validated Cache address line tag

64 2%
64 18
TLB
TLB

ILP TLB TLB

TLB

TLB  Cache
TLB Cache
TLB
* 2004 - 03 - 10
90207011

1967—



TLB

11

TLB

TLB
1
1.1

64
TLB
TLB TLB
1.2 TLB
MAS
18 RID *7
TLB TLB
CAM
TLB
Cache
TLB TLB Cache
1
Fig.1 Traditional virtual memory access flow
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Fig.2 Traditional TLB address translation process
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Fig.3 TLB address translation process based on region pre-validation
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