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ABSTRACT

In the past few yeas ftware industry and acalemia have been devoting a lot of attention to
objed-oriented frameworks. Several frameworks have been propased in the 90's and there ae
projedions that applicaion frameworks will be & the wre of the techndogy of the twenty-
first century. However, many development projeds fail when trying to apply framework
tedindogy. This pasition paper describes ssme of the most common causes of fallure and
outlines posgble solutions to overcome them.

1. THEMOST COMMON CAUSES OF FAILURE

The large number of framework projeds that are being recently developed (e.g. ET++[9, 17],
Interviews [22], IBM San Francisco, Phili ps New York) show that organizations are trying to
benefit from framework tedindogy to adieve several ewmnamicd advantages [10].
Theoreticdly frameworks may reduce development costs, provide faster time-to-market, and
so on. However, red-world experiments in developing and applying framework techndogy
are generaly not so succesdul. There ae several causes for the unsuccessul projeds, varying
from the intrinsic difficulty in finding the corred domain abstradions to model the framework
architedure to the ladk o appropriate suppating techniques and toals to suppat framework
development and wse. The rest of this paper addresses these isaues.

1.1 FINDING THE CORRECT DOMAIN ABSTRACTIONS

An oljea-oriented (OO) framework [6] differs from a standard applicaion kecaise some of
its parts, which are the hot-spats or flexible points [17], may have adifferent implementation
for eat framework instance and are left incomplete urtil instantiation time. A framework
models the behavior of a family of applicaions. Its kernel represents the simil arities among
the gopli caions and the speafic goplicaion behavior is provided by the hot-spats. However, it
isvery difficult to define the gpropriate set of hot-spats for a given framework.

Roberts and Johrson popose the development of concrete gplicaions before adually
developing the framework itself [19]. They clam that framework abstradions can be derived
from concrete goplicaions. This may be apossble solution, bu is very costly and perhaps
unredistic to be gplied in red development scenarios. Reseach in the aea of domain
anaysis [16] must still be developed in ader to suppat the wrred spedficaion of
framework hat-spats.

1.2HANDLING FRAMEWORK COMPLEXITY

Frameworks can become quite complex and herd to understand. Espedally when it is not clea
what are the hot-spaots, how they are related and haw they shoud be instantiated. The IBM
San Francisco, for example, provides approximately nine thousand classes and no abscription
of what parts of its design are the hot-spats. It is estimated that the time for a regular
developer to develop ared-world applicaion based on San Francisco is $x months, if he or
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sheisarealy familiar with oljed-orientation and Java.

One posgble solution for making the framework design more eplicit and smple to
understand is the development of more gpropriate design languages. The gproach proposed
in [8] extends UML [15, 20] to explicitly represent the framework ha-spots and hav the
framework shoud be instantiated. Case studies have shown that this explicit representation
enhances framework understanding, and helps the development process

UML represents design patterns as collaborations (or medhanisms) and provides a way of
instantiating framework descriptions through the binding stereotype [20]. Catalysis follows
the UML approach and poposes a design method for building frameworks [4]. Both
approades aso enhanceframework design and instantiation.

1.3 SUPPORT FOR THE FRAMEWORK DEVELOPER

The implementation o framework ha-spots is one of the most criticd parts in framework
development. Several techniques such as design petterns [2, 9, 21], meta-level programming
[13], and contrads [11, 12] have been propcsed to owercome the lak of appropriate
constructs to model flexibility and extensibility medhanisms in current OO programming
languages. However, the seledion d the most appropriate technique for eah o the
framework’ s hot-spots may be avery difficult task.

There ae severa UML case tods such as Together (http://www.oi.com), Rational Rose
(http://www.rational.com) and Visio Enterprise (http://www.visio.com). These tods provide
semantic chedks that may be gplied onthe UML diagrams and grovide nice visua interfaces
for editing the design models by dired manipulation. However, they fail to suppat design
concepts necessary to model frameworks, such as representing the hot-spats classes diff erently
than the kernel ones.

Severa design pettern todls [1, 5, 7, 14] have been propaosed to fadlit ate the definition o
design petterns, to alow the incorporation d patterns into spedfic projeds, to instantiate
design descriptions, and to generate ade. However, they leave the seledion d the most
appropriate pattern to model ead framework hat-spat in the hands of the framework designer.
As down in [8], tods that asgst the systematization d the seledion d the most appropriate
modeling technique may be constructed, simplifying the job d the framework designer.

1.4 DELIVERING ADEQUATE DOCUMENTATION

Framework usability is a problem noticed in companies that use this techndogy to creae
applicaions, in part because of the intrinsic complexity of the instantiation process but also
due to the ladk of adequate documentation techniques and todls [3]. The most common way
to instantiate a framework is to inherit from abstrad classes defined in the framework
hierarchy and write the mde that is cdled by the framework itself. However, it is not always
easy to identify, espedally for non-expert users, which code is needed and where it shoud be
written since dass hierarchies can be very complex. Applicaion developers have to rely on
extra documentation to be aleto creae framework instances properly sinceit is very unlikely
that they will be &le to browse the framework’s code and write the required instantiation
code if no adequate documentationis provided.

Generdly, framework instantiation is far more complex than simply plugging componrents
into ha-spats. Hot-spots might have interdependencies, might be optional, frameworks may
provide several ways of adding the same functionality, and so on. The instantiation process
shoud be explicitly represented in an urambiguous form to allow applicaion developers to
creae valid framework instances in a straightforward manner. This explicit process
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representation shoud also fadlit ate the wnstruction d tods to asgst framework instantiation.
1.5 SUPPORT FOR FRAMEWORK MAINTENANCE

Currently, there is very littl e tod suppat for framework maintenance and evolution. Some of
the most common poblems regarding framework evolution are described in [3] and
summarized below:

» Structural complexity: framework evolution can make its gructure (objed interfaces, class
hierarchies, and so on) hard to manage and understand,

» Changes in the domain: as the framework evolves and rew framework instances are
creaed, new abstradions that shoud be part of the framework may be derived,;

* New design insights: framework design structure may need to be improved in the light of
isaues previously negleded or forgotten.

In all the three caes an explicit definition d the framework’ s hot-spots may fadlit ate the job
of the framework’s maintainer. Changing the implementation d an existing framework kernel
classevery time new functionality is needed, for example, isnat good padice If the hot-spots
were gpropriately marked, bah framework and application maintainers would knowv how
they relate to the rest of the system and which methods and classes can be removed withou
disturbing the framework or the instantiated appli caions.

Todl s that suppat refadoring [18] and unificaion [8] transformations have been succesSully
used to suppat framework maintenance Refadorings are behavior-preserving
transformations that may be gplied onthe framework design representation as well as on the
framework implementation. Unifications are transformations that alter the framework design
structure to incorporate new feaures or modify the existing ones.

2. CONCLUSIONS

This position paper has presented some problems related to framework development and
usability and lriefly has described some possble solutions. Several of the problems presented
here ae caise of failurein framework projeds developed in industry and acalemia.

The ultimate goal of my reseach is to define an adequate representation for frameworks that
is useful in the documentation, implementation, and instantiation steps of the software
development process The propased representation is complementary to existing OOADMS,
and is defined an extension to UML. Detail ed case studies of the use of the propcsed ndation
to describe and implement red world frameworks and the spedficaion, including the
architedure and functionality, of an environment that suppats the aedion d frameworks
using this notation is foundin [8]. This environment suppats design analysis over framework
structure, generates code using various approades, and generates documentation models. The
first version d such an environment is completely developed and was used and validated in
the development of several frameworks.
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