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PMRIRESR 76 MC rf 3 e (12 56 4 G2 A7 HORLRE 1Y)
VIFETE KA UKL EE 5 | P38 i N A A% 38 2R A
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PRI A 8 T B A U T S8 R PN A7 ) L
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g BRI AR SCR A T — A F T $2 IR AR
B M A SR DI RTTHE, AERS Fh ) BRI S
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T AFE RN T I B BRI S B 1 22 ] A e AP A, AR SC
PERE N =8 fENBRIAME

R1 NTUH,ERHARTEYNESHFER
TS (%)
N 2 4 8 16 32

K-means 1.72 1.63 1.59 1.56 1.54
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HMTT R DAFC S A W — 2 1 Bl ) ) B N A2 22 [

HMTT $ 76— SR B N A ERERE 1 PCle
e R BN oy — A R TS 5 SO VAR SR AT
6 HAS M [ 2558 4% (solid state disk, SSD) [, AT
FER— 5 s A P N Vi A7 B, R sk T
HMTT BL &, W& 8 P/, HMTT fi T Socket 0 )
DIMM FINAE 0 ZIH], B AT LIRS X N AF 0 1Y S A
WAFVITR] S R E R G N AENAE 0 bz
17, HMTT 0] DLW $5 T A 1E 263817 0 L FH AR P 18 9
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1585 ANAE 1, it PCle ¥4 15715 B A % B A 1
MR IZAZBCR SO ENE ANAE 1 iR
BA X 8k,

AW R E T R G AT AR A R T AR ik
I, 3P H R TRAEE B, SR, 2R A LLT
PR . (1) HMTT 52 BR T H 3037 Al 4 #2171 14 51 ( field
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Wi AEAE BB (2) B AR B R AR AR ()
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PSR SAS ; (3) BN T 43R, s T U5 F7 1Y
Stk WRAHE ST T BE B el MC
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RIS ) 5T 3% 4% H 7 TETECAT, #e ) B R R 5
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FUH T e Ak i Bl = i S N A7
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BN 0] LR, AR BIF5E T — > 2 B AU A 5 D g
2, [RIEF—1> 81 5 2 ok S R 1 22 o X 12 5

BEF, R IXOR a8, iR ok 2 Sz U 8 ot
THAEE . YRR LB b R S U5 R
RIEFN GG IR,

B BB C A F RS, Bl
it T N2 R B RO R HEZR i S A o ASBF
FELNHSI T — A H RGN, R 4E%
ok AP 2 ] (R B 1 0K, R 5 K T R 46 31 0 iy
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Hardware-software co-designed remote memory system

LI Haifeng™ ™ , LIU Ke” , CHEN Mingyu " "
( " Institute of Computing Technology, Chinese Academy of Sciences, Beijing 100190)
( ™ University of Chinese Academy of Sciences, Beijing 100049 )
Abstract

Currently, page prefetching and page replacement in remote memory systems are limited due to the semantic
gap between the operating system and the application access behavior. This paper proposes a hardware and software
co-designed remote memory system to bridge the gap. A hot page detection in the memory controller is added to
transfer real-time memory access information to the operation system. At the same time, through the learning of
memory access information, an asynchronous prefetching framework and replacement framework is built to reduce
the cost of application critical data paths and improve the performance of the remote memory system. The memory
tracking tool is used to emulate the memory access unit in the memory controller and build a prototype system. Ex-
periment results show that the prefetching framework can achieve more than 90% accuracy and coverage. Compared
with the Fastswap, the performance is improved by 59% . Compared with the default replacement framework of the
kernel, the replacement framework improves application performance by 30% .

Key words: remote memory system, hardware-software co-designed, prefetching framework, replacement

framework
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