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The Intensional Views Environment

Background
‣ Logic-based Program Reasoning

- Declarative Code Queries

‣ Intensional Software Views

- Software Evolution Support

‣ Tool Integration

- Ease of use

- General-purpose

- Scalability
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private Integer hour;
private Integer buffer;

public void sethour(Integer i) {
if(i.intValue()<0 || i.intValue()>23) {

// do something
} else {

hour = i;
this.notifyDependents();

}
}

public Integer gethour() {
return hour;

}

public Integer gethourlazy() {
if(hour==null)

hour = this.currentHour();
return hour;

}

public Integer gethourlazytoo() {
if(hour==null) {

hour = this.currentHour();
return hour;

}
else

return hour;
}

public Integer getBuffer() {
Integer temp;
temp = buffer;
buffer = null;
return temp;

}

public boolean setBuffer(Integer i) {
if(buffer==null) {

buffer = i;
return true;

}
else return false;

}

Figure 10. Some typical accessor methods.

detected as those methods that assign their sole argument to the a
private field, and the type of the argument needs to be identical to
the type of the field.

These queries can be further refined with additional constraints
that verify the naming conventions or other possible coding conven-
tions that are agreed upon by the development team. Furthermore,
a tool can use the results of these queries to verify if all direct field
accesses occur in a method that is detected as an accessor method.

3.2 Finding “Inadvertent Invocation on null” bugs
A software development environment often signals the developers
about incorrect syntax, inexistent method names, incorrect variable
references, etc. Many development environments are even extensi-
ble in the sense that they permit to write plugins that can produce
additional warnings which are otherwise only detected at compile-
time or even at run-time. One such a run-time error is the invocation
of a message on the null value. Such an error typically occurs in
systems that use the null value as a special return value, indicat-
ing specific events. Figure 12 illustrates some code that features this

1 if jtClassDeclaration(?c){
2 class ?c {
3 private ?type ?field;
4 public ?type ?name() { return ?field; }
5 }
6 }

8 if jtClassDeclaration(?c){
9 class ?c {

10 private ?type ?field;
11 public ?rt ?name(?type ?var) { ?field = ?var; }
12 }
13 }

Figure 11. Detect accessor methods

1 public void willSendToNull(Integer x) {
2 if (x == null)
3 this.performOperation(x);
4 }

6 private void performOperation(Integer y) {
7 y.floatValue();
8 }

Figure 12. Inadvertent method invocation on null.

1 if jtStatement(?stat){
2 if( x == null) x.?message();
3 },
4 not(jtStatement(?stat){
5 if( x == null) {x = ?exp; x.?message();}
6 }),
7 javaMethodContainsStatement(?method,?stat)

Figure 13. Detect method invocations on null.

bug. In order to prevent such errors as much as possible, we can use
our approach as a plugin to a development environment and let the
developers write a set of queries that try to detect such errors.

Figure 13 shows a query that can detect the inadvertent invo-
cations on the null value. It detects these by finding all method
invocations on variables that are guaranteed to contain a null value.
First, line 1 detects all the method invocations on a variable x in
the then-branch of an if-statement that contains the condition
(x==null). Next, the second line filters all found statements such
that only those statements in which an assign to the variable x does
not occur in-between the condition and the method invocation on x.
In other words, we are not interested in finding those places in the
code where the variable is assigned a value after the null-check,
because that is typically what developers would do in the then-
branch of such a condition. However, if a developer fails to do so,
the query will detect this as a possible bug and warn him or her.
Finally, the last line retrieves the method in which the statement
occurs, which facilitates finding the statement that leads to the bug.

Once again, we are able to express the simplest implementation
of the pattern we wish to detect in the source code and rely on
our matching algorithm to detect all similar implementations. In
particular, this query shows how the combination of structural and
behavioral matching is necessary to easily detect certain patterns.
First of all, the structural matching allows us to match the condition
in an if-statement. Next, we need behavioral matching to detect
any method invocation in the entire control-flow of the then-
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Queries and Visualizations
‣ Declarative Program Queries

- Search program parts adhering to well-defined conditions
Bad smells and potential bug patterns

Design patterns

Coding conventions

Idioms

‣ Structural Software Visualization

- Asses an entire system through a concise overview, exposing one 
or several properties

Modular coupling

System complexity

Metrics
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Queries
‣ Example: Constructors that call overridden instance 

methods that reference instance fields defined in the 
subclass may reference uninitialized fields (in Java)
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Visual Queries
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Composite DP
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To conclude
‣ Visualize what you query

- Entities (objects)

- Relations (predicates)

‣ Asses query results in a global context

‣ Narrowing focus metaphor

‣ Specify a visual query

‣ Example-based source-code queries
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