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Abstract: This paper proposes a new LLC architecture called line sharing cache (LSC) which reduces the
number of misses without increasing the size of the cache memory. The key observation used in LSC is that
a large amount of lines in conventional caches are filled with frequent values. Conventional caches store a
cache line to a set of lines based on their addresses, and therefore many lines which have the exact same
value are stored all over the cache memory. While this architecture is well designed to effectively manage the
data, it wastes many transistors by having redundant data values. LSC stores lines which have the identical
value in a single line and allows greater amounts of data to be stored, leading to substantial reduction in
the number of cache misses. The evaluation results show the potential performance improvement of the LSC

over the conventional L2 cache architecture.
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LI LEET. vy MIKET—Y I MY RIEER
¥y vy 2D SRAM Ey MIABR 2w ) ITHERL
72. LSC-8, LSC-16 D& ®IEZ /7T L AHlO Y v Mg72
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Table 1 Configurations of the simulated processor.

ary -T7T—=*%7r7F~x 127, OneIPC €7V

32KB, 2-
Llé4drysa B vy
64B 71, 1lcycle L1417 ¥
32KB, 2-way

L1 7=y ¥vyya _ o
64B 71, 2cycles LA T ¥

FRBLAT Y 200 cycles
256 KB, 16-way

64B, 12 cycles L1 7 ¥ ¥

BERAIL2 ¥+ v a

VT TATIE B EBENRELE L TT—F T LA
DML 16 & L72AOFE 4T . WG Ok
BIX v v 22 ORI 16, HE 256 KB &4, F
72, BERWMZTVNITYRLICIE, 77 -y b BIUTF—
Z -ty POBEEZHZIZLRU # w5,

LSC# WA LFHAN LYy NEEOL A 7> 3L
T AH L IABLOEZAAEOL A 7~ 225
THIENDHL. TR, LSCIZX D HEkAIF v v ¥ a
DULAT Uy VIEFEIMLEWERELTLSCOL A7 i
kB EF vy 2D ATy ERUE L7, SRIEEE
M2 ARGE T d 5 D5EHIGC & ) LSC o tkfgm Eo FIR % FH~X
5 ENTEA. LSC-2, LSC-4, LSC-8, LSC-16 DV:kE
B L U"MPKI (misses per kilo instructions) % FFflli L 7.

4.2 FHEiER

FFTRLDIE, T T VLA TINT IS T T4 7 Tdh
LA D LSC ORI ¥ v ¥ 2 123§ B PRk B %
X 6 I2RY. sz Fv—2 - FOr I Ly HHINE
FRLLC ICxb 3 2R B e R, I oa05 L9
|2, parser, vortex, sixtrack, mgrid, swim % [E\\TC
LSC-4 13 LSC-2 & LB L TR E K EREIM L9 5. 24U,
T=5 Ly MN)BEAGO LIPS TL Ty lix
FTAHZLIZLDV 72y M) FLERENTRE S
EART. FFIC mef, ammp, twolf, apsi TIEAE ZTERE
M L2572, b RN L L7z mef TRRERMF v v
22 Zxf L 3% DOMEREM _EAME H 7z, LSC-8, LSC-16 T
I3 vpr, art &V T LSC-4 & FIEEDMEIMN A 5 L7228,
PERE D[R] FiEIE LSC-2 123§ % LSC-4 13 & Tld e\, vpr
TR 7=y M) B2BNEE5I122N LSC-2 1Zxf LT
PEREAME T 9 5. F72, art TIE LSC-2, LSC-4 Tl
M L7 wASs LSC-8, LSC-16 Tl # 2N 34%, 40%7D
PREm LIRS N2, SRS D T T LADFERIZONVT
BRICERET 5.

RIZ, fERBF v v 2k LSC O MPKI %K 7 (2R
. OREGUERNESEONINYFY =2 - TOT T L
(mcf, ammp, twolf, apsi) TIIKZE { MPKIAHA LT
Wi, FOMONYFY—=2 - TUT T AT vpr 7w
TMPKLIED NPT 2 %\ LIFZELL %\, vpr T

K2 MERMI2Fvy a2l G Fry v 2Dk

Table 2 Configurations of LSC and the conventional L2 cache.

Conv. L2 | LSC-2 LSC-4 LSC-8 LSC-16
e ANE" 4K 8K 16K 32K 64K
F—y Iy UK 4K 2K 1K 512 256
yy AT N/A 16 16 16 16
7 LA oA
T=ITLAD 16 16 16 16
JHAERE N/A full-assoc | full-assoc | full-assoc | full-assoc
HRTE Y M 288 KB 221 KB 240 KB 387 KB 722 KB
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Fig. 6 Speedup of LSC whose data array is full associative against the conventional

cache.
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Fig. 7 MPKI of LSC whose data array is full associative and the conventional cache.
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Fig. 9 Speedup of LSC-2 of different associativity of data ar-

ray.
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Fig. 11 MPKI of different LLC size.
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