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Area-efficient Register Map Table Using a Cache

SHINOBU M1wa,! PENG ZHANG,T HIROKI YOKOYAMA,T!
Yurel HoriBE™! and HIRONORI NakaJoOf!

Area of register map tables is growing up in recent processors following the
spread of SMT technologies. Register map tables are usually implemented with
multi-port RAMs as well as register files. In order to reduce area of register
files, a technique which uses a small cache has been proposed, but it has never
been applied to register map tables. Moreover, the technique has never been
compared with other techniques which aim to reduce area of multi-port RAM.
This paper shows the result when both techniques are applied to register map
tables.
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4.1 0 0O0OO

goooooobooooooboobooooboOoooOooboboboobobobObCebbOOODOO
gbooooooooooooooooooboobooboooboooOboOoOoooboooooooo
0000000000000000D00000Register Map CacheD 00 RMC 00
goooooobooooooon

RMCO RMTOOOOOODOOO8SOOOOO0OOODOOOOOODOOODOO0ODOOOO

000000000 0O00D00D0O00O0O00O0 Vol 3 No.3 44-55 (Sep. 2010)

LRUOOODOOODO0DOO0 RMTOOO0O0O000000000000040000000
000000 120000000000400000
RMCOODOOODOOOOOODO03200000A0RCODOONONDNOODNOOODN
0000000000000 00000000000RMCO RMTOODOO0O0000DO
000000000000 RMCOOODOOODOOOOOOODO0O
RMCOOOODOOOODO0O0ODO000000D000 800 RMCOOOOOOOOOD
O0D0OORMTOOOOOOOOOO 200000000000RMTO00000000
00000000000000500000000000RMT 00000000 100
000000 (5/16)=0.0980000 0
00000000000000000000
AORCOOOOOORMCOOOOOOOOOOOOOOOOOAORCOOODOOOD
O0D0OORMCOOODOOOOOODOOOODOOOOOO
000000000000000000000000000000000000000
00000000000 00000000000000000000000MIPSO 260
27 0000000000000000000000000020300000000000
00000000000000000RMCOO00O00000000000000 1.50/
00000000000000000RMTOOO0O00000 200000000000
0000000000000000
4.2 0O O
000000AORCOOOOOOOOOORMTOOOOOOOONOOO00O00O00 RMC
00000D000D000000000000
0000000 DO0000D000D0D00000D00000D000000000000
ooo
000000 O00D00000D00000D000000000000000000000
000 RMTOOOOOOODOOOOOODOOOOO0DO0000000000000
0000000000000000000000000
000000000000000000000000000000000000000
00000000000000000000000000000RMTOOO0000
000000000000000000000000000000000000000
00000000000
0000000000000000000000000000000000000000

(© 2010 Information Processing Society of Japan



50 ODOOO0OOOoOoOoooooooobooOoOoooooooo

goboRrRMTOOOOODOODOOODODODOOOOODOOOO

rRMCOOOOOOOOOODOOOODOOOODOOOOODOOOOODOOOOOOO RMT
ocooooooooooooo sobooboboOOOObOOORMTOOOODOOOOOO
oo0000ooooO0o0 RMTO RMCOOOOOOODODOOOOOOOOOOOOOO
obooooboooooooog

ooooooooooooooooobo RMTOOOOOOOOOODOOOOOOOO
goboooooooobobooooooobooboooobooobooOoOoOobOoOoLoDOOOobboOoDoOo
goboooobooooboo

00000000 o0o0oOoooAORCOOOORMTOOUOOOODOOOOOODOODO
gboboooooooooooooooboooooooboooboOooD1 000000000
oooorRMTOOOOOOO0OO0OOOOOOOOOOOOOOODOOOODODOOOOO
gooooo

4.3 O00OO0OOOOOO

2400000000RMTOOOOOOOO0O0O0O0OO0O0O0O0O0O0O0O0O0O0O0O0O000O00
gooooooooooooooboooooboooooooooboobooooooooobOo
gobooooooooooooooooobboobo rMTOODOOOOODODODDOO
gobooooboooboooobooo

goooooorRMCOOOOOOOOOOOQOODOOOOOOOOODODOOOOOO
ooo0oOoOo0oooooooOoOoOooooOOo RMCODOOOOOOODOODOOOODODOO
gorRMTOOOOODOOOODOOOODOOOOOOOORMTOOOOODOOODOOO
gobobobododooooboooooooooooooooobooooooooogooooo
gooad

gooooooooOoOoOoO0OOoOoODOOOOOOO RMCOODOOOOOOOOO
O0000oo0o00oooO0oORMTOOOORMCOOOOOOOOOOOOOOOOO
O000oo0o0o0oooooooo RMCOODOOOOOOOOOO

5. O O

ooooooooooooooOoooOoOoRMTOODODOOOOOOOOOOOOODODOD
goboooooooboooobooobooooboobocoooo

5.1 OO0O0O0OO

ooooooboooooocoooo

000000000 0O00D00D0O00O0O00O0 Vol 3 No.3 44-55 (Sep. 2010)

01 J0O0o0oOoooooooo
Table 1 Parameters of the processor.
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Fig.7 IPC degradation (upper: 4 entry RMC, middle: 8 entry RMC, below: 16 entry RMC).
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Fig.9 RMC hit rate in varying the number of ways.
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