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6.1 Benchmark flalun1manas
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Benchmark A4 usmedexnlilumnzied 6.1 usmeduauAdefiansnotsziantu LSU wimi

Benchmark gzp gunzip diff compress uncompress cc .
| 52 1061 1057| 16661 13702 6042
LBU 12688 3262 5133 55100 154951 26093
LH 0 0 " 0 0 0
LHU 9904 775 138 34744 51843 8396
LW 32471| . 16452 20560) 629206 523535 244704
LWL 0 0 43 0 (] 4
LWR 10 9 46 2 "~ 3 630
S8 1578 185 67 24938 120956 880
SH 4573 33 0 6648 8847 0
sw 19004 5380 9817 237949 125180 93653
SWL 0 0 .0 0 0| 2
SWR 0 0 0 0 0 2
ADD 4 91 34 2 1M1 - 472
All Load , 55123 215569 26087 735803 743834 286769
% of load Instruction 21.53% 25.91% 27.53% 31.77% 31.12% 20.43%
Al Store 25153 5578 9884 269533 263982 94537
% of store Instruction 9.83% 6.70% 10.08% 11.64% 11.04% 8.70%
% of LSU Instruction 31.36% 32.61% 37.62% 43.41% 42,16%|  39.13%
All Instructions 265078 83222 98014 2315784 2390199 974867
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6.2 HAN19IM load miss ratio
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n1#Rar20#t Valid bit 984 D-Cache Tag 't Set #ﬂmﬂ‘h’nudwnwﬂnﬁnmz Miss dqqni’qdﬁuﬂu 1 W
udnivedi de Valid bit GemeilAnd ‘0" agfiansinaoiiiuagiugas Cache Initialization delaidiesiy
duilu miss

gRstvinntainen Load Miss Ratio filuamnniienuii Write Back uaz Write Through fmwiu
nadauaTiLL Direct-Map uny 2-way Set Associative lmeigaenazAuanis Load Miss Ratio Anams

A
s naxnamh 6.1

load miss ratio (%) =  AMMIMAKTIAM lad miss  “100  .eveeeerreririnenn e n(6.1)

Q1uuARY load

nﬂm'upjﬁ 6.1 uSMNAN12AN Load Miss Ratio Aifinsdmusaduuvy Direct-Map ow
suarsusnlREuueseann 1K, 2K, 4K uay BKbytes Selsidrazldluumniadmuthuuuy Write Back
viderin Write Through fisnsl netitifezeensndlfneasmiloufi wessnnnedmusaduuny Direct-
Map Fesfunnsiiasin WB bit sestummadiunuy Write Back lsifsussanandeniamlunsdiunegnuny
lemmanaral Load Miss 1u MedreBaunedidiuumnandeusuy Wit Back Juniaufuntséneds
unsdlusmnte@rauduun Write Through
nﬂﬂ'tuplﬁ 6.2 Laz 6.3 uamHAMIAA Load Miss Ratio Alnnsdaunmihiuuy 2-way Set
Associative TnemunnuesuemwAtumlnenn 2K, 4K, 8K uns 16 Kbytes Iaelvaumnaadienilu Write
Back WRE Write Through MANAISY Fanemifsaailddemdldnensafredy willddnafudnties
Mz TnuanInTeuwuy Write Tl'hrough Vaifinnssasin WB bit 1 D-Cache Tag 1«"madomnaann'uqn
unfizasune
sazldsuiderninBuudieusn Load Miss Ratio 3esn2§mumauuy Direct-Map Ly
2-way Set Associative Frurmuativinfiu mesInnIdRUATRLL 2-way Set Associative arlWin Load

. )
Miss Ratio ¥1:11n31
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30.00%
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25.00% gzip
'% 20.00% gunzip
& I i B diff
& 15.00% - - o 1|
E % £ B compress
- % \ Il
8 10.00% - ! 3 E ‘ : @ uncompress
AR ;
5.00% |- : Bcc
0.00% Ak B , -
114 2K 4K
cache size
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zﬂﬁ 6.1 NANNYIMAN load miss ratio iflefins¥auamiluuy direct-map TatmATBsUATLALY
uaeann 1K, 2K 4K uns 8Kbytes (Write Back w8 Write Through)

6.3 HANTTIMANITIOUSADA non-blocking load Tuwmias LMC

w2t LMC (Load Miss Control) fauifiusursauzlusrussanislszuansdide Load 7ida
mt Miss Iaumelufiniminenady State Machine mufiléndnifudaluumdl 4 msvinenilumine
LMC dunavinafiFunda Non-Blocking Load Tatmusiifnderzanninds Load fidiams Miss af)
NS Pipetine fidamsanifiuraluld newlafinmineunes Pipeline difim Data Hazard %u.
vdeanulofgelifinasznansdrds Load daudinandn Sefmand@unisinausuy Blocking Load
NIMNULEY Pipeline azdiag “STALL“flﬂwnddnq:ﬁuau\uﬁq& Load fifiams Miss Hurinauiada
FrafunainauL Non-Blocking Load azdousananiia “STALL" Pipeline’ iuilaarnannnassede
yafidesnnz Load

{duldivinnsiannssnuzaes Non-Blocking Load Tuuilay LMC Tatmnnlefirusfmnaunnsing
s uniailiianns “STALL" Pipeline faiifaaain Blocking Load ffU Non-Blocking Load 34911
Aduivnunlugoures Non-Blocking Load u.oimm:nmﬂ’ﬂmuni:'wmmﬂﬁn “STALL" Pipeline 104
Blocking Load Manniniudauauaied State naminamdlumiag LMC Taivinf “iDLE” State srznns
7 LMC ¥na1uetlu State Buurnein LMC faininlszuiaun Load Miss Fnany

#aiunn2yin Non-Blocking Load SN INAARINNNAA "STALL" Pipeline aelU1d Inunsdn
. d
Wuilafirusfunerin reduce MNANNIIN 6.2
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reduce (%) = stall (blocking load) - stall (non-blocking load) *100  .....nviviiinnn (8.2)

stall (blocking load)

{muAn stall (blocking load) arnn1nitsnuou LMCstate Wilviniy “iDLE” State
stall (non-blocking load) M«ﬂnmﬁumqmtnﬁ‘uﬁm “STALL" Pipeline aann1sinauludau

da X o
LMC MiNSUUST J0USnedd

neluguf 6.4, 8.5, 6.6 use 6.7 ihemennisiaulefinwTanswasdnounimesninio
“STALL" Pipeline Suiideuneinnimnnizssnauasfe Load ARmn1e Miss fwfunimiemnadu
Non-Blocking Load Tatinswiugiiil 6.4 e 6.5 usoilefimusiinnng (reduce) dmfumedausmiu
Wy Direct-Map ﬂw'mum 1K, 2K, 4K une 8Kbytes Wsanalluiiu Write Back use Write Through
MNAPY
nnﬂ'tugﬂﬁ 6.6 uny 6.7 uamulefieuianss fwuuntsdnumeiuuin 2-Way Set
Associative Tluunauas 2K, 4K, 8K unt 16Kbytes usimnadieniilu Write Back oz Write Through
MRS
snnmisRsansnanllgid 2 Uride
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wB bit adhifinedudeysnsuliifoniemadminidelinnomdune Fadurn stal
(blocking 1oad) useAn stall (non-blocking load) seslunmnizi@esuuy Write Through Nein
saninmesiusmnindtuuuy Write Back vinluasinetnsin stall Indideefy willdaunsi
visunin wefiswusfressn reduce RianumesiuunnsBunuiy Write Through Ragendn

wofiausien reduce AtwumnasEiEuu Write Back (§ntiae



59

load miss ratio
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6.4 uAMITNANTINULTRINLIY SHC nainafsinines

wion SHC (Store Hit Control) faenfinssinsauznininenlusausesninizzanaunmnds Store
Ado Hit Drunelunbeiifiesiwnumiltminfdeysifamnndeusune doysluivives
shuesgnidrusauemilelaifniomizacustufansfissiefuues mnienlumie SHC A
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sunsl 8.3 Welifhufanenslunaufeuifieussisouzaesnion SHC # Benchmark ey

stallSHC = stall7p* 1000  .....ccoiiivnnnieninns s (6.3)
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6.5 HANTINANTINULTRINLUIY SMC NAINITINATUIR FIFO

Wit SMC (Store Miss Control) fatifusaznuzniminenilusousasmnlazsnasnfd
Store s Miss Teinielumnion SMC 3 FIFO SwmuiliBdwiufudeysidesniadeussniems
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Unit PC LMC DCCil | AccessBIU | Delay Stall
Number of ports 736 83 313 343 58 58

“ Number of nets 2015 166 525 . 523 114 94
Number of cells 1445 114 352 288 83 54
Number of reference 32 18 17 16 4 18
Combination area 2607 170 415 481 84 104
Noncombination area 1128 21 410 33 189 7
Net Interconnection area 0 0 0 0 0 0
Total area 3735 191 825 514 273 111

A2l 6.2 mnansseniaelzzaaanniu LSU
Unit SHC 1 buffer | SHC 2 buffers | SHC 4 buffers | SHC 8 buffers
Number of ports 125 125 125 125
Number of nets 216 409 777 1437
Number of cells 95 244 515 976
Number of reference 18 24 28 30
Combination area 78 208 561 1145
Noncombination area 522 1018 2016 3986
Net Interconnection area 0 0 0 0
Total area 600 1317 2577 5131
BT 6.3 MNeeasuiat SHC Rmnaiinedidlu 1, 2, 4 usz 8

Unit SMC 2D | SMC2W | SMC4D | SMC4W | SMC 8D | SMC 8w
Number of ports 207 207 207 207 207 207
Number of nets 1720 1136 3268 2182 6135 4094
Number of cells 957 636 1910 1285 3588 2404
Number of reference 20 18 26 20 28 28
Combination area §21 590 1756 1217 3420 2539
Noncombination area 4634 2665 8604 5315 16534 10605
Net Interconnection area 0 0] 0] 0 0 0
Total area 5555 3255 10360 6532 19954 13144

WW’NVA'I 6.4 WUNMTHIN9 ML SMC ﬁ-nmn FIFO «{lu 2, 4 uay 8 word use doubleword
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