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Background - DRAM in gem5
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Memory controller function

)

O

)]

c

o | Request
8 ﬁ
o}

)

=

= Response
w h
1

>

(9p]

Memory Controller

Read/Write
Scheduler

Page policy

Power state
entry/exit
control

State Machine

Reference for gem5 DRAM controller:
A. Hansson, N. Agarwal, A. Kolli, T. Wenisch, and A.N. Udipi, Simulating DRAM
controllers for future system architecture exploration, ISPASS 2014

3 © 2017 Arm Limited

Command
—_—

Data
<>

JEDEC defined states
e Active
e |dle

* Active Power-Down /\/

« Precharge Power-Down Code committed, paper in
MEMSYS Conference ‘17

* Self-Refresh /\/

Controller designers implement their own
power state entry and exit control
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Scheduling power-down (PD) state transitions

Conditions to enter power-down state

Enter power-down (PD) state if:
 There are no requests in the queue AND

 There are no pending events

Which PD state depends on:

* At least one bank open -> Active PD (PDNA)
* All banks closed -> Precharge PD (PDNP)

* Previous state was Precharge PD -> enter Self-
Refresh (SREF)
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Staggered power-down strategy
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Reference: M. Jung, C. Weis, N. Wehn, M. Sadri, and L. Benini. 2014. Optimized active and
power-down mode refresh control in 3D-DRAMs, VLSI-SoC 2014



Do the PD modes work? What is their impact?

Breakdown of energy per state Performance / energy trade-off
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Memory part is based on 2 rank Micron DDR4-2400 8 Gbit datasheet
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Modeling details and validation results in MEMSYS ‘17 paper
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DRAM is a major energy consumer and DRAM power-down modes are
now integrated to enable richer full-system energy-efficiency studies

Integrating DRAM Power-Down Modes in gem5 and
Quantifying their Impact

Radhika Jagtap Matthias Jung Wendy Elsasser
Arm Ltd. Fraunhofer IESE Arm Inc.
Cambridge, UK. Kaiserslautern, Germany Austin, TX, USA.
radhika.jagtap@arm.com matthias.jung@iese.fraunhofer.de wendy.elsasser@arm.com
Christian Weis Andreas Hansson Norbert Wehn
University of Kaiserslautern Arm Ltd. University of Kaiserslautern
Kaiserslautern, Germany Cambridge, UK. Kaiserslautern, Germany
weis@eit.uni-kl.de andreas.hansson@arm.com wehn@eit.uni-kl.de

arm



Thank Youl!
Danke!
Merci!
159757 !
HYMED!
Gracias!
Kiitos!




The Arm trademarks featured in this
presentation are registered trademarks or
trademarks of Arm Limited (or its
subsidiaries) in the US and/or elsewhere. All
rights reserved. All other marks featured may
be trademarks of their respective owners.

www.arm.com/company/policies/trademarks

8 © 2017 Arm Limited



