
TALKING TO YOUR IDE
Supporting Developers with Software Evolution Queries

Michael Würsch

software evolution & architecture lab

wuersch@ifi.uzh.ch

mailto:wuersch@ifi.uzh.ch
mailto:wuersch@ifi.uzh.ch


What fields are declared as 
being of this type?

What are the callers of this 
method?

Which classes inherit from this class?

Does this type have any siblings?

I wonder whether this method is somewhere  
overridden.

Who implements this interface?

What are the 
arguments of this 

function?

Where in the 
type hierarchy is 

this field 
declared?

J. Silito, G. C. Murphy, K. De Volder, Asking and Answering Questions during a Programming Change Task, IEEE TSE ’08.
B. de Alwis and G. C. Murphy, Answering Conceptual Queries with Ferret. ICSE ‘08.
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Simple question!

Not so simple 
answer!

What fields are declared as 
being of this type?





My Co-Worker

Me, replacing my 
Co-Worker



JQuery

ASTLog

CodeQuest

Semmle

from Method caller, Method callee
where caller.calls(callee)
and caller.fromSource()
and callee.fromSource()
and caller != callee
and callee.getName().matches("addChart%")
select caller.getName()



“The most comfortable way for a 
user to express an information 
need is as a natural language 
statement”

—G. G. Chowdhury
Modern Information Retrieval, 2004
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Syntax is the study of grammar



Semantics is the study of meaning



Syntax and semantics are 
all about communication



HTML describes the structure of information



HTML describes the syntax not the semantics



RDF
Resource Description Framework

OWL
Web Ontology Language



RDF identifies things with URIs



RDF describes things with simple 
statements (Triples)

Subject Predicate Object



http://www.w3.org/2010/swap/pim/
contact#Person

mailto:em@w3.org
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Eric Miller
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Dr.

http://www.w3.org/People/EM/contact#me

Syntax !
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OWL

RDF

+ transitivity

+ symmetry

+ cardinality

+ reasoning

+ class system

+ existence

+ domain/range

... +



General Concepts

Domain-Spanning Concepts

Domain-Specific Concepts

System-Specific Concepts

SEON
Software
Evolution
Ontologies



Changes

BugsHistoryCode

Stakeholders Metrics

Clones Coupling Flaws

Resources Activities

NL Annotations
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Code Bugs History

integrate



Eclipse Team APIEclipse JDT API Atlassian JRJC

Pellet Reasoner

Change
Distiller

Apache Jena TDB

Revision: 1068578
Author: maartenc
Message:
ivy:retrieve can now create a 
path or fileset containing 
the artifacts (IVY-1235)

R-I-Linker



A
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## E.g., "what methods call (method) m?"
##       "what classes are in (package) p?"

<Q> ::= What <S> <P> <O> ? | SELECT ...

<S> ::= ...

<P> ::= ...

<O> ::= ...

Ont Classes (e.g., “Methods”)

Ont Properties (e.g., “call”)

Ont Individuals (e.g., “substring()”)



PREFIX hawkshaw:
<http://se-on.org/ontologies/hawkshaw/2012/02/code.owl#>

PREFIX rdfs:
<http://www.w3.org/1999/02/22-rdf-syntax-ns#>

SELECT
?result

WHERE {
?result <hawkshaw:invokesMethod> <java.lang/String/substring%28int%2Bint%29> .
?result <rdfs:type> <hawkshaw:Method> .

}
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EVALUATION

✓ Comparison with other 
research tools

✴User study

• 16 software evolution questions

• Eclipse vs. Hawkshaw



CONCLUSIONS

Single point of access for 
information needs in IDEs

Natural language queries vs 
complicated UIs

Semantic Web technology is 
gaining ground very quickly!
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