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Researchers solve problems 
& ask questions  
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My undergraduate & graduate research 

1983   What is the bottleneck in a local area 
network? 
 
1984   TED A Text EDitor to help Fortran 
programmers produce correct programs 
 
1992   Interactive and automatic parallelization   
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Programming language researchers 
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Help	people	make	computers	do	stuff	



Classic topics I 

Design programming languages  
•  Correctness, expressiveness, efficiency 
Specify semantics for languages & programs 
Prove properties about languages & programs 
Programming language implementation 
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Programming languages 
timeline 

https://www.levenez.com/lang/lang.pdf 
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Classic topics II 

Compilers & interpreters 
•  map high level to low level languages  
•  correct, secure, etc. 
Finding bugs in programs 
Performance of programs 
•  Profiling, benchmarks, measurements 
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Classic topics III 
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Classic topics III 

Tools for programmers, users, & PL researchers 
•  writing programs  
•  writing programming languages 
•  proving things about programs 
•  compiling & optimizing programs 
•  debugging programs 
•  profiling programs 
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Techniques PL researchers use 

Language grammars & tools 
Lambda calculus 
Type theory 
Data flow analysis 
Static analysis 
Dynamic analysis 
Simulation 
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Proof languages 
Model checking 
Proof assistants 
SMT solvers 
Synthesis 
 
 



Applications & hardware 
change 

but… they always need a  
programming language and implementation  
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Hot Topics in CS become PL topics 

Big data & streaming 
Approximation 
Machine learning 
Probabilistic programming 
Human computation 
Spreadsheets as programs 
 
 
 

Hardware 
•  Multicore 
•  GPUs, accelerators 
•  Non volatile memory 
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Exploring new topics 

 
 
 
 
First paper  

 failure oblivious è approximate computing 
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OSDI 2004 



Sample reviews 

… damage the field .... 
This is utter nonsense. 
It seems heavily based on Uncertain<T> 
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Exploring new topics 

 
 
 
 
Two papers  

 probabilistic programming for the rest of us 
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ASPLOS 2014 

PLDI 2014 



Researcher characteristics 
thick skin 

growth mind set 
persistence 
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PL is fundamental to CS 
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