2017 Eighth International Green

and Sustainable Computing
Conference (IGSC 2017)

Orlando, Florida, USA
23-25 October 2017

.Q IE E E IEEE Catalog Number: CFP1728K-POD
’ ISBN: 978-1-5386-3471-4



Copyright © 2017 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP1728K-POD
ISBN (Print-On-Demand): 978-1-5386-3471-4
ISBN (Online): 978-1-5386-3470-7

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

.com



TABLE OF CONTENTS

INVESTIGATION OF LSTM BASED PREDICTION FOR DYNAMIC ENERGY MANAGEMENT

IN CHIP MULTIPROGCESSORS ... .ottt sttt sttt e snt e et e s rte e she e anb e e be e e s teesseeanbeenbeeebeesnbeenneeeneees 1
Milad Ghorbani Moghaddam ; Wenkai Guan ; Cristinel Ababei

OPTIMIZING CHECKPOINT INTERVALS FOR REDUCED ENERGY USE IN EXASCALE

B S T 1 = 1Y/ TSSO 9
Daniel Dauwe ; Rohan Jhaveri ; Sudeep Pasricha ; Anthony A. Maciejewski ; Howard Jay Siegel

MITIGATING REGISTER PRESSURE IN GPU KERNELS FOR IMPROVED ENERGY

EFFTCIENCY ..ottt h bt h bbb e s h bbb E b et e h b e b e bt bt e b e bt et e bt b e e bbb et b et e 17
Apan Qasem ; Samuel Teich
REEWA: RUNTIME ENERGY ESTIMATION FOR WEB ACTIVITIES ON SMARTPHONES.............cceiinn. 24

Ziehen Xu ; Xiaorui Wang
IMPLEMENTING DATA CENTER NETWORK ENERGY MANAGEMENT CAPABILITIES IN

Sanjeev Sondur ; Madhurima Ray ; Joyanta Biswas ; Krishna Kant
EDELTA: PINPOINTING ENERGY DEVIATIONS IN SMARTPHONE APPS VIA

COMPARATIVE TRACE ANALYSIS ...tttk b bbbt b et b et abeane st ane 38
Li Li ; Bruce Beitman ; Mai Zheng ; Xiaorui Wang ; Feng Qin
ENERGY CONSUMPTION IN JAVA: AN EARLY EXPERIENCE ......cccooiiiiiiic s 46

Mohit Kumar ; Youhuizi Li ; Weisong Shi

LESSONS LEARNT FROM SOFTWARE TUNING OF A MEMCACHED-BACKED, MULTI-

TIER, WEB CLOUD APPLICATION ...t iee it see sttt e st s e taesseaateesneeesaaesnsaensesaseaesseeanseeaseeasseessseansesssnnessensns 54
Muhammad Wajahat ; Salman Masood ; Abhinav Sau ; Anshul Gandhi

ENERGY EFFICIENCY ANALYSIS OF QUERY OPTIMIZATIONS ON MONGODB AND

(O8NS0 N A1 T SRR 60
Divya Mahajan ; Ziliang Zong

POWERANALYZER: AN ENERGY-AWARE POWER MONITOR SYSTEM AIMING AT

ENERGY -SAVING ...ttt ettt ettt et e s et e s ht e e a b e s be e o1 teeea b e e abe e e R e e e beeam b e e beeas e e e nbeeanneeabeeeteesneeanbeenreeen 66
Yifan Wang ; Xingzhou Zhang ; Lu Chao ; Lang Wu ; Xiaohui Peng

ENERGY-EFFICIENT PRIMARY/BACKUP SCHEDULING TECHNIQUES FOR

HETEROGENEOUS MULTICORE SYSTEMS ...ttt sna et a et e s aeataesnaeenneeananenneean 74
Abhishek Roy ; Hakan Aydin ; Dakai Zhu

SCHEDULING MULTITHREADED APPLICATIONS ONTO HETEROGENEOUS COMPOSITE

CORES ARCHITECTURE ...ttt sttt b ettt b e st e b bt e bt e b e b e eh e e be e st e be et e et e sbeesbeabeeabeaneenbenreens 82
Hossein Sayadi ; Houman Homayoun

SELECTIVE CHECKPOINTING FOR MINIMIZING RECOVERY ENERGY AND EFFORTS OF

LY e I o o (O 1N | o TSSO 90
Li Li ; Yunhao Bai ; Xiaorui Wang ; Mai Zheng ; Feng Qin

SUSTAINABLE IC DESIGN AND FABRICATION ... .ottt ettt ss e ee e snae et e snea e snaesneeesnaesneaenneeeneas 98
Donald Kline ; Nikolas Parshook ; Alex Johnson ; James E. Stine ; William Stanchina ; Erik Brunvand ; Alex K.
Jones

AN ENERGY-CONSTRAINED MAKESPAN OPTIMIZATION FRAMEWORK IN FINE-TO

COARSE-GRAIN PARTITIONED MULTICORE SYSTEMS .......ooiiiiiiitiie ettt 106
Shervin Hajiamini ; Behrooz Shirazi ; Chris Cain ; Hongbo Dong

INCREASING INTERPOSER UTILIZATION: A SCALABLE, ENERGY EFFICIENT AND HIGH

BANDWIDTH MULTICORE-MULTICHIP INTEGRATION SOLUTION ......ooiiiiie e 114
M Meraj Ahmed ; Md. Shahriar Shamim ; Naseef Mansoor ; Sayed Ashraf Mamun ; Amlan Ganguly

SUSTAINABLE FAULT MANAGEMENT AND ERROR CORRECTION FOR NEXT-

GENERATION MAIN MEMORIES. ..ottt sttt sttt st st et be b b e et st e et nbe e 120
Donald Kline ; Rami Melhem ; Alex K. Jones

SAFER: AN IOT-BASED PERPETUAL SAFE COMMUNITY AWARENESS AND ALERTING

Nailah Saleh Alhassoun ; Md Yusuf Sarwar Uddin ; Nalini Venkatasubramanian
THERMAL-AWARE JOINT CPU AND MEMORY SCHEDULING FOR HARD REAL-TIME

TASKS ON MULTICORE 3D PLATFORMS . ...ttt ettt et e st eeaa e snae e teesnsaenneeanneennee s 134
Gustavo A. Chaparro-Baquero ; Shi Sha ; Soamar Homsi ; Wujie Wen ; Gang Quan



PERFORMANCE EVALUATION OF DIVERSE TECHNIQUES FOR PERFORMANCE,

ENERGY, AND TEMPERATURE EFFICIENT TASK ALLOCATION......cceiiiiie et 142
Hafiz Fahad Sheikh ; Ishfag Ahmad ; Sheheryar Arshad ; Alex Aved

EVALUATING THE IMPACT OF DATA LAYOUT AND PLACEMENT ON THE ENERGY

EFFICIENCY OF HETEROGENEOUS APPLICATIONS ..ottt 148
Apan Qasem ; Samuel Teich

EVALUATING ENERGY AND POWER PROFILING TECHNIQUES FOR HPC WORKLOADS...........ccceueee. 156
Ryan E. Grant ; James H. Laros ; Michael Levenhagen ; Stephen L. Olivier ; Kevin Pedretti ; Lee Ward ; Andrew
J. Younge

A DETAILED ANALYSIS OF OPENMP RUNTIME CONFIGURATIONS FOR POWER

CONSTRAINED SYSTEMS ...ttt b bt et h bt bbbttt et b e bbb et 164
Md Abdullah Shahneous Bari ; Abid M. Malik ; Ahmad Qawasmeh ; Barbara Chapman

POWER AND ENERGY IMPLICATIONS OF MISUNDERSTANDING DRAM ......ccccciiiiiininee e 172
Daniel Kopta ; Erik Brunvand

HOLISTIC ENERGY EFFICIENT CROSSTALK MITIGATION INDRAM.....cccoiiiiiitiieee e 178

Alex K. Jones ; Rami Melhem ; Donald Kline
RESEARCH ON POWER SAVING AND ENERGY EFFICIENCY FOR DATA-CENTRIC

COMPUTING ON PRODUCTION HPC SYSTEMS ...ttt bbbt 184
Song Huang

DYNAMIC ENERGY AND RELIABILITY MANAGEMENT IN NETWORK-ON-CHIP BASED

CHIP MULTIPROCESSORS ...ttt bbb bbb b e e bt s bbb e e bt bt e b e e b nne s 187

Milad Ghorbani Moghaddam
ENERGY OPTIMIZATION FOR PERPETUAL IOT NETWORKS OF HETEROGENEOUS

Nailah Saleh Alhassoun

UNDERSTANDING THE ROLE OF MEMORY SUBSYSTEM ON PERFORMANCE AND

ENERGY-EFFICIENCY OF HADOOP APPLICATIONS ...ttt sttt 194
Hosein Mohammadi Makrani ; Shahab Tabatabaei ; Setareh Rafatirad ; Houman Homayoun

ENERGY EFFICIENCY IN COLOCATION DATA CENTERS: A JOINT INCENTIVE

MECHANISM APPROAGCH ...ttt b bbbt st b e e bt e e b e e b s bt s e b e e e b e e e b s 200
Youshi Wang ; Fa Zhang ; Shaolei Ren ; Fangming Liu ; Rui Wang ; Zhiyong Liu

MODEL-BASED OPTIMIZATION OF THE ENERGY EFFICIENCY OF MULTI-THREADED

APPLICATIONS ..tttk e b s bt e st ekt e R b oo b £ e s e e eR e oAb e oh £ e R e e ek e e R b e AR £ e h e e b e eR b e AR e e b e e ebeeaeenbeebeenbesneenenrean 208
Thomas Rauber ; Gudula Riinger ; Matthias Stachowski

CONTEXT-DRIVEN POWER MANAGEMENT IN CACHE-ENABLED BASE STATIONS USING

A BAYESIAN NEURAL NETWORK ... .ottt sttt b ettt b bt benn et an b ane 214
Luhao Wang ; Shuang Chen ; Massoud Pedram

PASE: A PARALLEL SPEEDUP ESTIMATION FRAMEWORK FOR NETWORK-ON-CHIP

BASED MULTICORE SYSTEIMS ...ttt bbbt b bbb b e b e bbb s 222
Ghassan Dharb ; Naseef Mansoor ; Sajeed Shahriat ; Amlan Ganguly

ARCHITECTURE INDEPENDENT INTEGRATED EARLY PERFORMANCE AND ENERGY

ESTIIMATION ...ttt b ettt s e bt s e ekt e s e e ek e e R e Ak e e b s e b e eR b e A bt e b e ekt eR b e eb e e st e ebeemb e nb e e b e e ke e nbenbe et e e bennean 228
Antonino Tumeo

ENERGY-EFFICIENCY IN INTERCONNECTION FABRICS FOR INTER AND INTRA-CHIP

COMMUNICATION USING GRAPHENE-BASED THZ-BAND ANTENNAS........ccooiiiieeeieeeeee e 234
Sagar Saxena ; Deekshith Shenoy Manur ; M Meraj Ahmed ; Amlan Ganguly
PROACTIVE THERMAL AWARE SCHEDULING .......oiiiiiiiii et 240

Shehenaz Shaik ; Sanjeev Baskiyar
UNDERSTANDING THE IMPACT OF OBJECT ORIENTED PROGRAMMING AND DESIGN

PATTERNS ON ENERGY EFFICIENCY ...ttt sttt et save et e e e saa e snteesteesnaaeneesnaaesseesnsaenneeaneas 246
Sepideh Maleki ; Cuijiao Fu ; Arun Banotra ; Ziliang Zong
POWSER: A NOVEL USER-EXPERIENCE BASED POWER MANAGEMENT METRIC.........cccocvviniiniiiniennnnn 252

Maithili P Gandhe ; Lizy K John ; Andreas Gerstlauer
Author Index





