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Abstract—The design and implementation of a software system
is often governed by many different coding conventions, design
patterns, architectural design rules, and other so-called structural
regularities. To prevent a deterioration of the system’s source
code, it is important that these regularities are verified and
enforced in subsequent evolutions of the system. The Intensional
Views Environment (IntensiVE), which is the subject of this
demonstration, is a tool suite for documenting such structural
regularities in (object-oriented) software systems and verifying
their consistency in later versions of those systems.

I. STRUCTURAL REGULARITIES

Structural regularities [1] are an apparent aspect of to-
days software implementations. Coding conventions, design
patterns, programming idioms and architectural design con-
straints are only some examples of design regularities that
govern the development of software systems. Maintaining
these regularities in the source code of an evolving software
system requires adequate documentation that is continuously
monitored and verified for consistency with the source code. In
the absence of such monitoring, the constant flux of evolution
and maintenance tasks eventually deteriorates the system’s
implementation up to the point where its ability to evolve is
crippled: any change to its implementation becomes too costly
and time-consuming. To make matters worse, the original soft-
ware design documents are hardly ever updated and become
rapidly inconsistent with the systems implementation.

An Abstract Factory design pattern, for example, is a well-
known and simple pattern that does impose a number of
important regularities over the implementation of the entire
software application. In this short description of intensional
views, we limit ourselves to two important regularities: objects
created by the factory should not be created outside of the
factory (1) and a factory needs to define product-creation
methods for each kind of product (2).

II. INTENSIONAL VIEWS AND CONSTRAINTS

Intensional views, and the associated IntensiVE tool
suite [2], [3], permits to construct documentation that actively
verifies structural regularities by grouping source-code entities
into views using program queries, and by imposing constraints
over these views. By checking the validity of the views and
constraints with respect to the source-code, the tool suite

provides fine-grained feedback concerning inconsistencies be-
tween the documentation and the source code. IntensiVE is
tightly integrated with the Visualworks Smalltalk Environment
and has a looser integration with the Eclipse IDE.

An intensional view is a set of source-code entities in the
software’s implementation that share some structural property.
Typical intensional views are, for example, “all methods that
invoke database operations” or “all exception handlers that
only perform a logging operation”. An important characteristic
of intensional views is that these sets are not defined by
enumeration but by means of a program query. Such a program
query is an executable description that yields, upon evaluation,
the set of source-code entities belonging to the view. For
this purpose, the IntensiVE tool suite is tightly integrated
with the program query language SOUL [4] (a derivative of
Prolog). A query in this language that gathers all (Java) classes
?factory that create an instance of a class type ?product
that is a subtype of be . intensional . Product, is shown
below:

?factory isTypeDeclaration,
Pfactory createsInstanceOfType:
Pproduct

Pproduct,
isSubtypeOf: {be.intensional.Product}

To verify and enforce an actual structural regularity over
the collected program entities, the tool suite allows to impose
constraints over the intensional views using two different
techniques:

o An alternative view uses an alternative program query
for an already existing intensional view. Upon evaluation,
this alternative view must contain the exact same set
of source-code entities as the original view. IntensiVE
automatically verifies the consistency of the source code
by checking if the set of entities contained in the original
and alternative views are equal.

o An intensional relation imposes conditions to be verified
between the entities of one or two different views. The
constraint is implemented as a combination of a query
and pre-defined quantifiers. The query expresses the con-
ditions that entities of the different views need to satisfy
and the quantifiers express for which elements those
conditions must hold (i.e. for all, for exactly one,...).

Figure 1 shows how inconsistencies in the source code,
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detected by alternative views, are reported by IntensiVE. The
inconsistency window displays a list of method entities that
are missing from one of the two alternative views (displayed
in columns). This screenshot concerns an intensional view
named “getter methods” where one alternative view gathers
methods prefixed with get and another alternative view
gathers methods that return an instance variable. The methods
are part of the implementation of the jEdit application and
merely serve an illustrational purpose.

Finally, program entities that are exempted from particular
regularities can be explicitly classified as exceptions to the rule
by users of the tool suite.

III. ABSTRACT FACTORY EXAMPLE

The regularities of an abstract factory design pattern, as
outlined in the introduction, can be enforced in IntensiVE
using the following views and relations. Upon the verification
of these views and relations, IntensiVE will report all source-
code entities that violate the imposed constraints.

1) The “Concrete Factories” view gathers all concrete fac-
tories implemented in the system. The query that defines
this view collects all subclasses of the abstract factory
superclass. Regularity (1) is enforced by defining an
alternative view that gathers all classes in the system
whose methods contain instance creation statements for
classes identified as products. Such product classes are
identified using another intensional view:

2) The “Products” view groups all classes that must be
created by factories. It gathers all classes for which an
instance creation statement is found inside the imple-
mentation of the concrete factory classes. An alternative
view is defined based upon application-specific rules
such as a coding convention or the implementation
of a (Java) interface by all product classes. Thereby,
regularity (2) is partially verified.

3) An intensional relation ensures that for each product in
the “Products” view, at least one concrete factory of the
“Concrete Factories” view must implement a method
that effectively creates an instance of (a subtype of)
the product. This relation completes the verification of
regularity (2) and will report all products that are not
created by a concrete factory.

A more precise verification of the abstract factory design
pattern, featuring addition regularities, will be outlined during
the tool demonstration.

IV. RELATED WORK

IntensiVE is related to a large number of code verification
tools such as Lint, P2, CheckStyle, FindBugs, Reflexion
Models[5], Ptidej[6], CCEL[7], IRC[8], SCL[9] and many
more. All these tools provide a dedicated and sometimes
highly optimized means to identify infringements on regu-
larities such as commonly-made mistakes, bad smells, bad
programming style, violations of platform-specific constraints
and so on. In contrast, IntensiVE does not provide the same
kind of dedicated support as individual code checkers but it is
sufficiently versatile to express the same kinds of regularities.
In addition, and more importantly, IntensiVE is specifically
designed to document and verify non-stylistic, application-
specific regularities.
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