
So far in the tutorial we have concentrated on the front-end and the analysis framework.   

Now we turn out attention to possible backends.  We support three kinds of backends,  first 
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Now we turn out attention to possible backends.  We support three kinds of backends,  first 

just producing MATLAB,  second a more static compiler that translates MATLAB to 

Fortran90, and third a Virtutal machine for executing MATLAB which contains a JIT 

compiler.
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We think that one important use of our front-end and analysis framework is for supporting 

high-level transformations and refactoring tools.  Keeping this in mind, our AST keeps the 

June 4th, 2011

high-level transformations and refactoring tools.  Keeping this in mind, our AST keeps the 

comments from the original input program, so that we can pretty-print the transformed 

source, as well as the comments.    McLab can generate both .xml and .m files from McAST

or McLAST.    We use the .xml format as a way of conveying the AST to McVM.  Since we 

wanted to be able to generate valid MATLAB from our ASTs, we have designed the ASTs to 

use only valid MATLAB constructs.
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McVM is designed for flexibility and high performance.
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McVM is designed for flexibility and high performance.
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The front-end is responsible for parsing matlab commands and m files. The language core is 

supported by Boehm GC, ensuring an automatic garbage collection of IIR nodes. The 
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supported by Boehm GC, ensuring an automatic garbage collection of IIR nodes. The 

operations on Matrix–type data are supported by ATLAS, BLAS and LAPACK library.  McJIT is 

supported for efficient code compilation by several analyses.
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These are the currently supported types in McVM.
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How does the JIT compiler execute a function? Given a function called with some argument 

types; McVM checks if a compiled code exists that match the call, in terms of the types of 
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types; McVM checks if a compiled code exists that match the call, in terms of the types of 

the arguments and proceed as shown. 
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A key analysis performed McVM is the type inference analysis …
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Unlike other type-inference analysis that assumes that all program components can be 

loaded at once and performs a whole-program analysis, our type inference analysis is intra-
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loaded at once and performs a whole-program analysis, our type inference analysis is intra-

procedural since dynamic loading suggests that not all program components may be loaded 

at once. Variables can also have different types at different points in a function.
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A key analysis performed McVM is the type inference analysis …
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McVM converts source code into a form more amenable to analyses. It is similar in form to 

a three address code.
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a three address code.
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The box on the left-hand side shows the code of an .m file. This is transformed into the box 

on the right : the corresponding function in internal IR form.
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on the right : the corresponding function in internal IR form.
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The figure shows a simplified UML class diagram for the McVM project. At the root of class 

hierarchy is the IIRNode. There are a number of statements and expressions as well.
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hierarchy is the IIRNode. There are a number of statements and expressions as well.
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Here, I show how to start  and execute functions McVM/McJIT.
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