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EC-NVM 457 e 8 B A BGR Bl R A, HIE,
A1k 3% S A P A 3 ) OB Gk vl LA i
BUR B =],

1 EC-NVM

K1k 7 EC-NVM WAF IS5 40, 1R 451
o, JE 5 St A A DRAM 53 28 77 58 i 5 4E 1
A7 B2 (tL i DDR4) Figb # 88 AHEK , JF H AR @ T
WA Rl fe it A T B

CMP
|

LLC |

l Memory controller ]

| DDR Bus

External I 1 NVM Main
DRAM Cache |] Memory
DRAM DIMMs NVM DIMMs

E1 EC-NVM &i#qHE

® 1 #k T EC-NVM A 77 45 4 Fi f% 5 1C-
DRAM WA 85M7E A B AR ERAR . IC-DRAM



WIS NIRRT SR R BT A B RS WA R G R PP
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AR/ T 28RS, ERITH, EFM
FAFPRIER B2 M 1 LT 10, 3X KA = d 88
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skl T, BENATIMEASZ R
EC-NVM & R 45 RetE 52 .

®1 BARZEMEFERNAEERSEI
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SRAM 16 MB 20 ns 4096 ;
4% DRAM 64 GB 60 ns
3D # &5 DRAM 2247 (IC-DRAM2)
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414F DRAM 32 GB 60 ns g 10
5 R MNTT 256 GB 600 ns

2.1 KANFEEENKEFGE

TETES | F AT, R EdE R A ER X N A7 45
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HBR LA MN FHGERR R RNATR T

T2 FNH TASCEBEMN RN B
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MRER 256 F W ABENFE 4 WEALEE, B
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T, AR, EME AR LIS T 8, IR —E1
BRI BRAERLEER T 64 719,

g BRI R, B UT 458,

Zitl 2 EEEZREFREIR, REGE N
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Ho

4 FEBEAHEBE M EC-NVM £ #
H % 7]

AT THE A R & G A7 B FE X EC-NVM %5
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4.1 BEXBENZEFGRENEM
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Abstract

To satisfy the memory capacity requirement of big-data applications, a promising architecture, in which the

non-volatile memory (NVM) is used as main memory and dynamic random access memory ( DRAM) is taken as

external cache (EC), is proposed, referred to as EC-NVM. Compared to traditional memory architecture that in-

volves the last level cache (LLC) and DRAM (referred to as IC-DRAM ), EC-NVM is significantly different in

terms of capacity and latency, thus traditional design cannot be directly borrowed without reconsideration. This pa-

per explores the characteristics and architectural implications of EC-NVM in diverse dimensions including cache

line granularity, associativity, replacement policy and prefetching methods. All findings provide valuable hints for

the designers of EC-NVM.

Key words: non-volatile memory (NVM) , dynamic random access memory (DRAM) cache, big-data appli-

cation
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