2010 22nd Euromicro Conference
on Real-Time Systems

(ECRTS 2010)

Brussels, Belgium
6 — 9 July 2010

I E E E IEEE Catalog Number: CFP10376-PRT
4 ISBN: 978-1-4244-7546-9



22nd Euromicro Conference
on Real-Time Systems
R —

ECRTS 2010
Table of Contents

Message from the Program CRair.......................ccocooooie e viii
Program COMMIEEEE. .................co.oovi s X
REVIBWETS ... xi

Multiprocessor Scheduling and Schedulability Analysis
DP-FAIR: A Simple Model for Understanding Optimal Multiprocessor

SCREAUIINE ...ttt ettt neeeeee 3
Greg Levin, Shelby Funk, Caitlin Sadowski, Ian Pye, and Scott Brandt
Improved Tardiness Bounds for Global EDF .............cocoooiiiiiiiiiiieinneceeeeeeeses s sessssenans 14

Jeremy Erickson, UmaMaheswari Devi, and Sanjoy Baruah

Partitioning Parallel Applications on Multiprocessor RESErvations .............c.cccoveiirrrieenniseensnseenenens 24
Giorgio Buttazzo, Enrico Bini, and Yifan Wu

Constant-Time Admission Control for Partitioned EDF ...........cccocoiiiiiiiiiiicnceceeeceeeeiens 34
Alejandro Masrur, Samarjit Chakraborty, and Georg Firber

Operating Systems

AIRS: Supporting Interactive Real-Time Applications on Multicore Platforms ............cccoooevniennniccncnes 47
Shinpei Kato, Ragunathan Rajkumar, and Yutaka Ishikawa

An Evaluation of Microkernel-Based Virtualization for Embedded Real-Time

11 1 USRS 57
Felix Bruns, Shadi Traboulsi, David Szczesny, Elizabeth Gonzalez, Yang Xu,
and Attila Bilgic

Energy-Efficient Mapping Technique for Virtual Cores ............ccoeiiriviiiiiiiieieieceieceeeeee et 66
Yu-Chia Lin, Chuan-Yue Yang, Che-Wei Chang, Yuan-Hao Chang, Tei-Wei Kuo,
and Chi-Sheng Shih



Database and Synchronization Issues

Database Proxies for Component-Based Real-Time SYStemS ...........cccooviiiiiiiiiinninieeseeseeeesesessssessenens 79
Andreas Hjertstrom, Dag Nystrom, and Mikael Sjodin

The Multiprocessor Bandwidth Inheritance Protocol ..............occoiiiiiiiiiiiiiiiceeecceessceceseseseeee e 90
Dario Faggioli, Giuseppe Lipari, and Tommaso Cucinotta

Deadline Assignment and Tardiness Control for Real-Time Data Services ..........ccocooeveivivieeereriereirenienennns 100
Yan Zhou and Kyoung-Don Kang

Energy and Power-Aware Techniques

Minimizing Multi-resource Energy for Real-Time Systems with Discrete

OPCTALION IMOAES ...ttt b et s et es et eeseeasaes 113
Fanxin Kong, Yiqun Wang, Qingxu Deng, and Wang Yi

Power Saving Design for Servers under Response Time COnstraint ............ococevereeerrncnceeenncseeenseneeeenns 123
Shengquan Wang, Jian-Jia Chen, Jun Liu, and Xue Liu

System-Wide Energy Optimization for Multiple DVS Components

ANA REAI-TIME TASKS ...ttt bbbt b bbb bbb s s bbb senas 133
Heechul Yun, Po-Liang Wu, Anshu Arya, Tarek Abdelzaher, Cheolgi Kim, and Lui Sha

Timing Analysis and Related Issues

Making DRAM Refresh Predictable ...........ccoioiiiiiiiiicie ettt 145
Balasubramanya Bhat and Frank Mueller

Precise and Efficient FIFO-Replacement Analysis Based on Static Phase

DIBLECTION ...ttt bttt b bbbt bbbkttt b bbbk e bbb bbb b b e bkttt b bbbttt b ettt e 155
Daniel Grund and Jan Reineke

Investigating Average versus Worst-Case Timing Behavior of Data Caches

ANA Data SCrAtCRPAAS ......coovoiiiiiicec et bbb bbb bbb bbb bbb esesebesesenas 165
Jack Whitham and Neil Audsley
Efficient Stochastic Analysis of Real-Time Systems via Random Sampling .............cccccooeeveeeiiiererenennn, 175

Khaled S. Refaat and Pierre-Emmanuel Hladik
Component-Based Methods

The Demand Bound Function Interface of Distributed Sporadic Pipelines

of Tasks Scheduled By EDF ...ttt 187
Nicola Serreli, Giuseppe Lipari, and Enrico Bini

Compositional Analysis of Multi-mode SYSEIMS ........cccvuriiieiriririieieirceeier e 197
Linh T.X. Phan, Insup Lee, and Oleg Sokolsky

ac2lus: Bringing SMT-Solving and Abstract Interpretation Techniques

to Real-Time Calculus through the Synchronous Language LUstre ...........ccccccoeeeireceicceeeceeeeee 207
Karine Altisen and Matthieu Moy

vi



Embedded Devices and Control-Related Issues

Propagation Delays in Fixed-Priority Scheduling of Periodic Tasks ...........ccccceeeiiereieeieieeeeeeeeeeennas 219
Rodney R. Howell and Masaaki Mizuno

Reducing Delay Jitter of Real-Time Control Tasks through Adaptive Deadline

AQJUSTIMENLS ...ttt bbbttt bbbttt b s s s e s 229
Shengyan Hong, Xiaobo Sharon Hu, and M.D. Lemmon

Real-Time Heart Model for Implantable Cardiac Device Validation

AN VETITICATION ...ttt bbb bbb bbb bbb b eb b es b e s b ebes s esesesesesenas 239
Zhihao Jiang, Miroslav Pajic, Allison Connolly, Sanjay Dixit, and Rahul Mangharam

Uniprocessor Scheduling and Schedulability Analysis

Preemption Points Placement for Sporadic Task Sets ..........ccccocivivieiiiiriiiiiiiiccicecee e 251
Marko Bertogna, Giorgio Buttazzo, Mauro Marinoni, Gang Yao, Francesco Esposito,
and Marco Caccamo

A Polynomial-Time Algorithm for Computing Response Time Bounds

in Static Priority Scheduling Employing Multi-linear Workload Bounds ............cccceoeivieennninnncnnne 261
Steffen Stein, Matthias Ivers, Jonas Diemer, and Rolf Ernst

On Schedulability Analysis of Non-cyclic Generalized Multiframe Tasks .........cccocooeeeiniiennnccrnncee 271
Noel Tchidjo Moyo, Eric Nicollet, Frederic Lafaye, and Christophe Moy

Improving Real-Time Feasibility Analysis for Use in Linear Optimization

IMEEEROMS ..ttt ettt ettt ettt s et b e ket et e b b e b e b et e s e b s e b ek ek e s s e s e b ek et b e bbb e b b e bbbt e bt es b ses bbb esenas 279
Haibo Zeng and Marco Di Natale

YN0 Lo ol [ Lo (=) GO 291

vii





