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The Symbolic Execution EngineSimple R 

R is a language for statistical analysis, machine 

learning, and data visualization. Despite its 
stable and rapid growth over the years, we still 
don't have an instrument for rigorous inspection 

and analysis of R programs.  

Since the behavior of R can be fairly 

ambiguous, it’s difficult to identify and fix 

vulnerabilities of a given program. 

Simple R is a subset of R. It supports the core R 

operations, but excludes programs that use 

unsafe and hard-to-analyze operations such as 
super-assignments. 

Approach 

The symbolic execution engine executes a 

given Simple R program symbolically, finding and 

reporting errors of a specified kind. It also 

produces a concrete test case for a discovered 

error.

Challenges 

 We used SMT-LIB to represent symbolic 
vectors and path constraints. Symbolic vectors 
are placeholders for usual R vectors, which are 

the basic objects of R. 

Finding a certain kind of error in a unit of R 

code boils down to solving Satisfiability Modulo 

Theories formulae using a theorem prover. 

Boolean, Integers and Real theories are 

directly supported in SMT-LIB v.2, while 

symbolic vectors were implemented using the 

theory of arrays. Thus, an X Y Array in SMT-LIB is 
a map from X to Y, where X,Y can be Int, Real or 
Boolean.  

Future Work 

Make a user-friendly tool 
Relational Symbolic Execution 
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lzharmukhametova@college.harvard.edu
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