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(JML2’s) jmlc: compilation passes
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Now talking about the JML compiler: It is responsable for interpreting and translating that 
specifications with at-sign and generating instrumented bytecode (with runtime checks) 
useful to check if the program respects the specified contracts. 

The process of this translation can be observed by this scheme. Where it starts by ...





• jmlc limitation
– jmlc doesn’t work outside of Java SE
– Example: Java ME platform

• Data structures (e.g. HashSet)
• Java reflection mechanism

Main Problem

Not supported 
by Java ME!
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jmlc with Classical Semantics…
Two-valued logic

JML-5.4

Instrumentation code
Source code
instrumentation
Bytecode
instrumentation

Cheon, Y., Leavens, G. T., A contextual interpretation of undefinedness for 
runtime assertion checking, AADEBUG’05, 2005.

Performance
Many reflective calls

Error reporting
Context information
Server locating
Client locating



still need enhancement

jmlc Current Status…
Three-valued logic

JML-5.5

Instrumentation code
Source code
instrumentation
Bytecode
instrumentation

Cheon, Y., Leavens, G. T., Effective and Efficient Runtime Assertion 
Checking for JML Through Strong Validity, FTfJP'07, 2007.

Performance
Many reflective calls

Error reporting
Context information
Server locating
Client locating



Solution: Aspect-Oriented jmlc
New assertion semantics (Strong Validity)

AJML-1.0

Instrumentation code
Source code
instrumentation
Bytecode
instrumentation

Rebêlo, H., et al., A JML compiler based on AspectJ, ICST’08, 2008.

Performance
No reflective calls

Error reporting
Context information
Server locating
Client locating



ajmlc: compiler passes
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generated code: jmlc VS ajmlc

• jmlc

• ajmlc

Java source file

Java source file

MultiJava

AspectJ source file

Woven System (.class)

System (.class)
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ajmlc: Better Error Messages 
1: class C { 
2:
3:    //@ pre x  > 0;
4:    void m(int x) {
5:       ...
6:     }
7:  }

1: class Client { 
2:
3:    static void main(){
4:       C c = new C();
5:       c.m(-10);
6:     }
7:  }

jmlc-5.6 

ajmlc-1.0 
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Further Information

• Ajmlc release now available!
• Publications
• ...

http://www.cin.ufpe.br/~hemr/JMLAOP/


Contacting Henrique…

Ph.D. student  Henrique Rebêlo
Specialist on AOSD, DbC, Static Metrics, JML,

Software Architecture, Product Lines, Empirical Studies

email: hemr@cin.ufpe.br

Informatics Center
Federal University of Pernambuco, UFPE

Brazil
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