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Stream Table Address

Address | Sequential | Valid Delta Prefetch
Address Valid Requests
— " 32 False * Combinational ———
3555 Reverse True Logic
728 Forward True
424 Forward True
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Pre-update Post-update
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APst 712 ou)dty EA4ZE endurances o= AL AG7A 7|E
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Pre-update Post-update

Stream Table Stream Table

Address Address Sequential | Valid Address Sequential | Valid
L- 1200 Forward True 32 False
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Stream Table Address : 32 Combinational Ffrefetch
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Stream Table Combinational
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Alekst prefetcher= Linux Kernel 4.4.0 version®lA C++
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Prefetcher Type Parameters

Proposed Prefetcher 32 entry Stream Table
SPP 64 entry ST, PT, GHR, PF
VLDP 64 entry DHB, OPT, 64 entry DPT x3
Stream Prefetcher 32 entry Stream Table

[ 4-—1] Prefetcher parameters
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Abstract

An efficient prefetching algorithm

for fast address translation in a
PCM Controller

Hyung—Suk Kim
School of Electrical and Computer Engineering

The Graduate School

Seoul National University

DRAM's scaling technology has reached its limit and several
next—generation memory technologies have been proposed to
replace DRAM. Among them, phase change memory (PCM) stores
data as resistance changes through phase changes in matter, enabling
effective scaling. To access PCM, PCM controller converts logical
address to physical address. When an address conversion request
occurs, DRAM is accessed to receive address conversion data.
Continuous memory access for address translation causes overall
performance degradation. Prefetcher can solve these problems
effectively. For PCM workloads, forward sequential patterns and
reverse sequential patterns are the main ones. Some non—sequential
patterns have associations with sequential patterns that exist within
PCM workloads. For these non—sequential patterns, no distinct

pattern exists, and successful prefetching cannot be carried out with

. Ao sl



existing prefetch algorithms. Prefetcher proposed in this work can
efficiently detect sequential patterns by taking a similar approach to
stream prefetcher. Furthermore, the endurance and depth
parameters allow a prefetch hit to occur for patterns that no distinct
pattern exists but are associated with sequential patterns in the
workload. The proposed prefetcher showed more than 7%
improvement in overall system performance compared to the
existing prefetch algorithm. It also reduced address translation time
to 17% and overall system latency to 40% compared to the case of

not proceeding prefetch.

Keywords: phase change memory, address translation, prefetch,
sequential pattern, non—sequential pattern
Student Number: 2019-21676
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