-

volume 37 numbper 10 october 2002

N

A Monthly Publication of the Special Interest Group on Programming Languages

a2

" AC

——
ol | em—

304 1]

sesavenns ’ Proceedings of the 10th International Conference

; on Architectural Support for Programming

--------------------------------

Languages and Operating Systems (ASPLOS-X)



_ (,O\A“,g- 443
ASPLOS-X Proceedings

Tenth International Conference on

W, Architectural

-—

- Support for
Programming
Languages
and

==Y Operating

Systems

San Jose, California
October 5-9, 2002

nnnnnn

SIGPLAN 600816" virtutech vmware



Table of Contents

Message from the General Chair. ... s i

Message from the Program Chair. ... e v

OrganiZINg COMITHIIEE . .....ueiitiieietiiete ittt e et ette et et et et et aeetseaes ke e e es e e e e e e e e et ese e s e seeresesas sae s barses e e v

Prograrn COmMMEIee  svusames vy ssmsssmmnimimme sy oS s s 4 S s oo 9 4455 SR SRR T T 4 vi

REVIBWETS ...t ettt s a2ttt ez en et et Vil

Guidelines for SIGARCH Sponsored Conferences............oooiiiiiiiiiiiiciceec e X

Table of Contents o i L e I T v e A AT R xii

Keynote Address

Sensor Network Research: Emerging Challenges for Architecture, Systems, and Languages .............. 1
Deborah Estrin

Multiprocessor Synchronization and Speculation

Transactional Lock-Free Execution of Lock-Based Programs...........ococoiiiiiiiiiiiniiciciinceciec 5
Ravi Rajwar, James R. Goodman

Speculative Synchronization: Applying Thread-Level Speculation to Explicitly Parallel

A DD ICATIONS 1.ttt ettt ettt et s et et ate e bt et abe e eaa e e n s e anae et e e ae et e e ernaeeseene e annen 18
Jose F. Martinez, Josep Torrellas

Temporally SHERT SEOTES.......coviiiiiiriii ittt eb ettt e 30
Kevin M. Lepak, Mikko H. Lipasti

System Performance and Optimization

Automatically Characterizing Large Scale Program Behavior...........ocooci i 45
Timothy Sherwood, Erez Perelman, Greg Hamerly, Brad Calder

Bytecode Fetch Opitimization for a Java Interpreter.... o s 58
Kazunori Ogata, Hideaki Komatsu, Toshio Nakatani

Understanding and Improving Operating System Effects in Control Flow Prediction ..............oceee. 63

Tao Li, Lizy Kurian John, Anand Sivasubramaniam, N. Vijaykrishnan, Juan Rubio

Wild and Crazy Ideas

Organizers: Ras Bodik and Seth Goldstein

xii



Emerging Systems

Maté: A Tiny Virtual Machine for Sensor Networks
Philip Levis, David Culler

Energy-Efficient Computing for Wildlife Tracking: Design Tradeoffs and Early
Experiences With ZebralNEL. ... ....c.oiiiiiiii it ettt 96

Philo Juang, Hide Oki, Yong Wang, Margaret Martonosi, Li-Shiuan Peh,
Daniel Rubenstein

Enabling Trusted Software INte@rty ..o e 108
Darko Kirovski, Milenko Drinic, Miodrag Potkonjak

Energy Efficient Systems

ECOSystem: Managing Energy as a First Class Operating System Resource .........ooooveoveeieineneen, 123
Heng Zeng, Carla S. Ellis, Alvin R. Lebeck, Amin Vahdat

Cool-Mem: Combining Statically Speculative Memory Accessing with Selective
Address Translation for Energy EffiCIENCY o.oooiii oot 133

Raksit Ashok, Saurabh Chheda, Csaba Andras Moritz

Joint Local and Global Hardware Adaptations for Energy............coooiiiiiii e 144
Ruchira Sasanka, Christopher J. Hughes, Sarita V. Adve

Speculative Threads

Design and Evaluation of Compiler Algorithms for Pre-Execution...........coocooviiiiiniiee 159
Dongkeun Kim, Donald Yeung

Compiler Optimization of Scalar Value Communication Between Speculative Threads .................. 171
Antonia Zhai, Christopher B. Colohan, J. Gregory Steffan, and Todd C. Mowry

Enhancing Software Reliability with Speculative Threads ... 184
Jeffrey Oplinger, Monica S. Lam

Computer Architecture

Dynamic Dead-Instruction Detection and ElIMIination .......ccccoeiiiieiiiie e 199
J. Adam Buuts, Gurindar S. Sohi

An Adaptive, Non-Uniform Cache Structure for Wire-Delay Dominated On-Chip Caches.............. 211
Changkyu Kim, Doug Burger, Stephen W. Keckler

A Comparative Study of Arbitration Algorithms for the Alpha 21364 Pipelined Router................. 223

Shubhendu S. Mukherjee, Federico Silla, Peter Bannon, Joel Emer, Steve Lang,
David Webb

xiii



Panel Session

Programming Models for Parallel and Distributed SyStems ............oooooiiviiiiii 235
Moderator: Michael L. Scott

Communication Abstractions and Optimizations

Increasing Web Server Throughput with Network Interface Data Caching ......coocoooviviiiiciiii 239
Hyong-youb Kim, Vijay S. Pai, Scott Rixner

Programming Language Optimizations for Modular Router Configurations........c...ccccconiiiccncinne. 251
Eddie Kohler, Robert Morris, Benjie Chen

Evolving RPLC for Aolive SIOTREE - wwmsmsimsversopmmimssays ity oy s s s o v sy s sy 264
Muthian Sivathanu, Andrea C. Arpaci-Dusseau, Remzi H. Arpaci-Dusseau

Coordinating Memory

A Stateless, Content-Directed Data Prefetching Mechanism ... 279
Robert Cooksey, Stephan Jourdan, Dirk Grunwald

A Stream Compiler for Communication-Exposed Architectures ... 29]

Michael I. Gordon, William Thies, Michal Karczmarek, Jasper Lin, Ali S. Meli,
Andrew A. Lamb, Chris Leger, Jeremy Wong, Henry Hoffmann, David Maze,
Saman Amarasinghe

Mondrian MmOy PrOECTION ......iuiiuiiiieiieii ittt ittt et e e ee et 304
Emmett Witchel, Josh Cates, Krste Asanovic

AU N X ot e e e et e e 317

XV



