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Curriculum Vitae 
Ben L. Titzer 

 
Personal 
 
University of California, Los Angeles  titzer@cs.ucla.edu 
Computer Science Department   http://compilers.cs.ucla.edu/titzer 
4810 Boelter Hall     cell: (310) 889-8081 
Los Angeles, CA 90095-1596   work: (310) 206-3844 
 
Research Interests 
 
Language design and compiler technology for resource-limited domains. Compiler 
architecture, static compilation, phase ordering heuristics with machine learning, multi-
objective optimization. Virtual machines, dynamic compilation and optimization, 
efficient implementation of generic types, advanced object layout strategies. Systems 
software for sensor networks. Instruction-level simulation. Program analysis and 
verification.  
 
Education 
 

¥ University of California, Los Angeles (2003-2007) 
PhD in Computer Science, expected August 2007. 

Advisor: Professor Jens Palsberg 
Dissertation: “Objects to Bits: Efficient Implementation of Object-oriented 
Languages on Very Small Devices.” 

 MS in Computer Science, awarded June 2004. 
Thesis: “Avrora: The AVR Simulation and Analysis Framework.” 

 
¥ Purdue University (1998-2003) 

 Graduate student in Computer Science, 2002-2003. 
 BS in Computer Science and Mathematics, awarded May 2002. 
 
Honors 
 

¥ Inducted Purdue Upsilon Pi Epsilon Honor Society, 2003. 
¥ Outstanding Undergraduate Researcher Award, Purdue Computer Science, 2002. 

 
Research 
 

¥ Efficient languages for embedded systems.  
My primary doctoral research focuses on Virgil, a lightweight object-oriented 
language for resource-constrained devices such as microcontrollers, which I have 
designed and implemented. Virgil allows the development of statically typed 
microcontroller programs that run standalone on the bare hardware without the 
need for supporting software such as a virtual machine, operating system, or 
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garbage collector. It features two key innovations: the notion of compile-time 
initialization whereby applications can allocate their entire heap inside the 
compiler, and whole-program, whole-heap optimizations that reduce total 
application footprint. The prototype Virgil compiler performs reachable members 
analysis that analyzes the whole program and whole heap together to remove dead 
code and dead objects and reference compression that exploits type safety for 
more space-efficient encoding of object references. The design of Virgil and the 
analysis techniques are described in an OOPSLA 2006 publication. Ongoing 
research is focusing on efficient implementation strategies for parametric types in 
Virgil. 

¥ Java vir tual machine technology.  
I have had the opportunity to contribute to a number of Java virtual machine 
research projects. At Purdue under Jan Vitek, I contributed to significant 
subsystems of the OVM research virtual machine, including method dispatch, 
efficient interpreter techniques, and generic types. At SunLabs with Grzegorz 
Czajkowski and Laurent Daynes, I improved the native code isolation technology 
in the Multi-user Virtual Machine and implemented the proxy process technique 
by which the virtual machine enforces user privileges, which culminated in our 
2003 USENIX publication. In 2006 with David Bacon and Joshua Auerbach at 
IBM T.J. Watson, I developed the ExoVM system, an extension to the J9 virtual 
machine that employs innovative persistence techniques to reduce virtual machine 
footprint prior to deployment. With Jens Palsberg, I developed feature analysis, a 
new program analysis technique that supports the ExoVM system by 
automatically pruning both application and virtual machine data structures and 
code. This work has been submitted for publication as of November 2006. 

¥ Flexible, scalable, and precise instruction-level simulation.  
While at UCLA I have developed novel instruction-level simulation techniques in 
the context of sensor networks. I designed and implemented the Avrora sensor 
network simulator, which contains a cycle-accurate instruction-level emulator for 
the AVR series of 8-bit microcontrollers. Avrora emulates the hardware devices 
of the Mica2 sensor node, including the radio device, which allows multiple 
simulated nodes to communicate in simulated time. With Jens Palsberg and 
Daniel Lee, I developed synchronization mechanisms, described in an IPSN 2005 
publication, which allow Avrora to achieve performance of up to 20X previous 
systems for large-scale multi-node simulations. Avrora also features innovative 
simulation extension points for non-intrusive instrumentation, described in an 
LCTES 2005 paper, allowing extensions to dynamically instrument executing 
programs and collect precise data without i) altering or recompiling the simulator, 
ii) altering or recompiling the simulated program, or iii) disturbing the program’s 
behavior or timing. With Jonathan Lee, I have explored techniques for 
automatically generating machine code tools, including an innovative approach to 
generating decoders for machine instruction encodings and a typed, bit-precise, 
language for describing instruction behavior. 

 
 
Work Exper ience 
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¥ Intern, IBM T.J. Watson Research, Hawthorne, NY. Spring 2006. 

Mentor: David Bacon 
Developed the ExoVM extensions. Work involved studying the implementation 
of the J9 Java virtual machine and developing a technique to support persistence 
of VM data structures, employing novel program analysis techniques to reduce 
the footprint of the application and virtual machine for embedded domains. 
Culminated in a paper submission to PLDI 2007, currently under review. 
 

¥ Intern, Sun Microsystems Laboratories, Mountain View, CA. Summer 2003. 
Mentor: Grzegorz Czajkowski 
Work involved ambitious attempt to move the Hotspot Java VM into the Solaris 
kernel. Required detailed, large scale study of Hotspot and Solaris code bases as 
well as identification of principal problems and overall feasibility. Developed 
experience that fed positively into subsequent Sun Labs project by Mario 
Wolczko and Hiroshi Yamauchi, who successfully moved a smaller VM into the 
kernel. 
 

¥ Intern, Sun Microsystems Laboratories, Mountain View, CA. Summer 2002. 
Mentor: Grzegorz Czajkowski 
Work involved extensions to the Java Hotspot VM to support multitasking with 
multiple users, employing native code isolation and preventing elevation of 
privilege with fast inter-process communication. Culminated in a USENIX 2003 
publication. 

 
Software 
 

¥ Virgil compiler  Ð http://compilers.cs.ucla.edu/virgil 
In addition to designing the Virgil programming language, I implemented a 
prototype compiler that performs semantic analysis and several sophisticated 
space optimizations for Virgil programs, generating optimized C code for a 
selected native platform. The prototype compiler incorporates a number of 
important compiler design advancements such as an automatic scheduler for 
transformation and optimization passes and important extensibility points for new 
passes and language evolution. The prototype compiler is open source and freely 
available for download. 

¥ Avrora simulator Ð http://compilers.cs.ucla.edu/avrora 
I designed and developed the Avrora sensor network simulator, a flexible and 
instrumentable cycle-accurate instruction and hardware-level simulator for the 
AVR microcontroller. With the contributions of Daniel Lee and other interns, 
Avrora provides full simulation of the hardware of Mica2 sensor nodes, including 
the radio device. Avrora is an open-source project that has attracted significant 
research attention and contributions from the community. It is used extensively at 
UCLA for development and testing of sensor programs, has an active mailing list 
with more than 100 members, and has been downloaded more than 5000 times. It 
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has been cited by dozens of research papers and generated core results for 
research projects at UCLA, UCSD, UCSB, and Utah.  

¥ Various.  
Over the course of my academic career and personal study, I have developed 
JaMit (with Jan Vitek, Christian Grothoff, and Theodore Witkamp), a modifier 
inference tool for Java that was part of the OVM Java VM project at Purdue, as 
well as contributions to OVM’s subsystems such as the interpreter, method 
dispatch, and generic types. While interning at Sun in 2002, I contributed to the 
work on native code isolation in MVM, a research system based on Hotspot that 
supports JSR 121 isolates. Also at Purdue, I worked briefly with professor 
Douglas Comer maintaining the Xinu operating system code base, an instructional 
system with full TCP support that is used for graduate operating system and 
networking classes. While in high school and as an undergraduate at Purdue, I 
independently developed the Redpants bootloader and hobby operating system, 
which includes a functional kernel with support for virtual memory. 

 
Refereed Conference Publications 
 

[1]. Ben L. Titzer and Jens Palsberg. Vertical Object Layout and Compression for 
Fixed Heaps. In Proceedings of the International Conference on Compilers, 
Architecture, and Synthesis for Embedded Systems (CASES ’07). To Appear. 

[2]. Ben L. Titzer, Joshua Auerbach, David F. Bacon, and Jens Palsberg. The ExoVM 
System for Automatic VM and Application Reduction. In Proceedings of the 
ACM Conference on Programming Language Design and Implementation (PLDI 
'07). San Diego, CA. June 2007. 

[3]. Ben L. Titzer. Virgil: Objects on the Head of a Pin. In Proceedings of the 21st 
Annual Conference on Object-Oriented Systems, Languages, and Applications 
(OOPSLA '06). Portland, OR. October 2006. 

[4]. Ben L. Titzer and Jens Palsberg. Nonintrusive Precision Instrumentation of 
Microcontroller Software. In Proceedings of the ACM SIGBED Conference on 
Languages, Compilers, and Tools for Embedded Systems (LCTES '05). Chicago, 
IL. June 2005. 

[5]. Ben L. Titzer, Daniel Lee, and Jens Palsberg. Avrora: Scalable Sensor Network 
Simulation with Precise Timing. In Proceedings of the Fourth International 
Conference on Information Processing in Sensor Networks (IPSN '05). Los 
Angeles, CA. April 2005. 

[6]. Grzegorz Czajkowski, Laurent Daynes, and Ben Titzer. A Multiuser Virtual 
Machine. In Proceedings of the USENIX 2003 Annual Technical Conference. San 
Antonio, TX. June 2003. 

 
Other Publications and Ar ticles 

  
[6]. Ben L. Titzer, Jonathan K. Lee, and Jens Palsberg. A Declarative Approach to 

Generating Machine Code Tools. Manuscript, 2006. 
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[7]. Olaf Landsiedel, Klaus Wehrle, Ben L. Titzer, and Jens Palsberg. Enabling 
Detailed Modeling and Analysis of Sensor Networks. Accepted for publication in 
the Special Issue on Sensor Networks, PIK Journal, 2005. 

[8]. Jens Palsberg, Neal Glew, and Ben L. Titzer. “Flow analysis of an intermediate 
language for object-oriented languages.” Manuscript, 2005. 

[9]. Ben L. Titzer. Avrora: The AVR Simulation and Analysis Framework. Master's 
Thesis. Los Angeles, CA. June 2004. 

 
Reviews 

 
¥ ACM SIGPLAN Conference on Object-oriented Programming, Systems, 

Languages, and Applications (OOPSLA) 
¥ IEEE International Conference Information Processing in Sensor Networks 

(IPSN) 
¥ ACM SIGBED Conference on Embedded Software (EMSOFT) 
¥ ACM SIGBED Conference on Languages, Compilers, and Tools for Embedded 

Systems (LCTES) 
¥ International Symposium on Code Generation and Optimization (CGO) 

 
Instructional Exper ience 

 

¥ Teaching Assistant, CS 406: Software Engineering. Purdue University. Fall 2002. 
¥ Teaching Assistant, CS 406: Software Engineering. Purdue University. Spring 

2003. 
¥ Teaching Assistant, CS 132: Compilers. UCLA. Fall 2004. 
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¥ Jens Palsberg 
UCLA Computer Science 
(310) 825-6320 
palsberg@cs.ucla.edu 

¥ David F. Bacon 
IBM T.J. Watson Research 
(914) 784-7811 
dfb@watson.ibm.com 

¥ Grzegorz Czajkowski 
Google 
(650) 253-1261 
grzegorz.czajkowski@gmail.com 
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