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A Study of Memory Access Organization on SCIMA
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The performance gap between processor and main memory is serious problem especially
in high performance computing. In order to overcome this problem, we have proposed a
new processor architecture called SCIMA, which integrates software-controllable addressable
memory into processor chip as a part of main memory in addition to ordinary cache. It is nec-
essary to extend load/store unit of conventional out-of-order processor for handling the data
accesses to the on-chip memory in SCIMA. This paper shows the mechanisms and operations

of load/store unit of SCIMA and their performance evaluations.
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p-load A /% block ADERRE */
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o, B TRETIHRITDOTHOBMIERTE
BTE, HEEMRORI00 S 2t v D¥A I A4F
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enddo
enddo
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7o, @73 A, B, C & Anext, Bnext, Cnext
DF—ZEEFNEFNBD page~DEEETTR D, WE
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SAILKIE £ 1372 59, Anext. Bnext, Cnext D#&s
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SE T, Tty OETRHM%Z CPU-busy time
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AT B, CPU-busy time & i7" mt v BN EE
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FRBOT I EAL—F IR bEOT R AR
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2
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(a) 175U
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KIDFTFOTAEY L—F M0 LERED
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Ty =Tp
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6. FHEHER. ER

TIER U CGEAVWTIHIZITRoHRELNL
FhX8-(a), E8-(b)iZRT, HIDFERTHL. 3R
DFHEET M CTHEENRROh2Y, £->T, B8T
REMRA T Ca— ) VIRV 7 hy=T 4754
VT OBEBRONRVERER ST,

JREI Active list DERLEX b D, FFMETIE
page-load/page-store fa f iXEEEH T E T Active list
OERBCL EED L LD, oSS commit T
EPIT Active list 1278 D, Active list BSBELTLE 9,
Active list 38N RATT 22— F3k® H 4L, page-
load/page-store i A DEFTHRKE TTBETA b—v
LTLEY, BEEEENRA V¥ —Y—T Ehizw,

ZhiTxt L, page-load/page-store #1423 commit
BITEREE BA L RN T Active list D=2 R ) 4%
B 3ETNEFRIREL., FHMEETRo 7, 175
. OC DREREETHENE - (a). B 0-(b) IFT,
9T, out-of-order 5/, ideal ®F /LD sp a— N
EFRWELOTHEALESROND, Zhik, Active

list 2D Z &<, HFEY KRR LBEDA
F—Y —TRITREZDEDTH D,

IUTBWVTC, 2 TOFEMET LV Cno-sp =— KT
DOHRER ERR SN2\, page-load/page-store f 4y
DERT — F FEROBEETHAT 2 =D KFBR
DHEEL, BERTRECTRERBRTERVWEDT
B3,

—%. in-order €7 /Vidsp 23— R Th-ThHHEEEM
EL72v, in-order &7 /L Cikload/store fi & ASE 1
KFF D72\ page-load /page-store fi 3 & BV B L TE
TTERVED, BERAV? load/store i & A TRIE
kRO (BEKF D2V page-load/page-store fiy
FITEVEDLRTLEY, BEOKRT2RFLENT
LED, ~

out-of-order €5 /L & ideal €T V& HET D &, b
PO ideal T VOMERERE > TV DI M, TOMERE

(a) 17518 (b) CG
9 IHRER (Active list =2 N Y BRKET V)
EFEELAERLNR, LoT, ideal EF NV TDH
FRREBNA T Va—U 73, HEIChEY RER
HEITRVEEZD,

U EDRERID, AR TERRET 3 out-of-order €7
JViE. commit # page-load /page-store fy & DERZE
IT Active list DT> b Y R AR T E T E IR
EHEONDLEZXD, ZHEERTB-DITIL, page-
load /page-store fi & DEEPICN—V 7+ — N b &
RESFRVRE, WS ODBETREENHY, 5
BRIETOILERD D,

7. % & &

A TIE, SCIMADRAEY 7 7 AEHEIZoONT
DR EIT o/, TNETEXLNTERZSCIMAD
ARV T I RAEEEERALL, EROTat v iz
HEARIEREET Z L TRRTE, A7V F A AT
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