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Abstract
This paper presents some original proposals and the advance state of an investigation project that
has as objective the development of a tool ICASE for systems of median management
complexity.
We intend in this paper to generate software products as of specifications of top-level abstraction
graphics, defining for this a development process of evolutionary prototyping based solely on a
synthetic behavior and functionality system model and another based in their data structure
model. The behavior and functionality model comprises the requirements specification as well as
the system analysis and design, that go evolving cyclically according to the process.

For data modeling are used conceptual entity-relationship graphs, and for the functions
specification is defined an entitiy relational algebra, that is extended for hyphens confection, and
a QBE (Query by Example) style specification mechanism for simple queries. As of the
integration of the two models referred with the functional specifications in their algebra or in the
visual mechanism is obtained the complete system code.

In this presentation are described the framework project and the graphic models.
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Introduction
The methodologies of software development
emerged on account of need to control and document
the increasingly complex projects, actuated mainly
by economically important institutions and with
safety and reliability requirements in their extremely
strict systems, as the Defense Department of the
United States.

But the evolution of these methodologies, those that
suggest or impose often several parallel activities for
each phase of the life cycle of the systems and that
also they can require more that a model for each

activity, determined that the cost and the effort
required in producing and maintaining the relative
documents to the development process grew
considerably, to such point that today only very large
institutions or that develop very complex systems
adopt them and fulfil formally [1].

The traditional development methodologies model
independently three aspects or dimensions on the
systems informáticos: structure of the information,
functions and behavior. Each aspect require a model
and its resulting documents can be multiple in the
latest two aspects, and as a rule they are quite costly



of maintaining during the evolution of the systems
[2] [4] [7] [8] [12] [14].

In the development of systems small or complexity
median systems, the adoption of a formal
methodology is perceived as an obstacle more that as
an advantage, since that those advantages solely them
are doing notorious to long-range, and the primary
objectives of any institution are to produce software
short-range it minor possible and low-cost to result
competitive.

Parallelly, the employment of automation tools of the
systems development yet results quite limited due to
the complexity, diversification and lack of
standardization of the methodologies, that prevents
that an only tool could cover thoroughly processes of
development or to sustain at the same time different
methodologies; such is that, for a development
attended in all his extension it should take into
account several tools that often are not mutually
compatibles.

Furthermore, only for important companies or those
that develop systems of high complexity results
economically viable to employ this type of tools to
cover íntegramente the process of development[1].

Currently the greater effort of the systems industry
informáticos is addressed to the search of a standard
methodology as well as to the standardization of
notations and representations of the information to
the effects of achieving the integration of
development tools[15][16][17].

The consolidation of new technologies as those
object oriented, with their rich baggage of models of
interfaces and its facilities for the reusability, makes
auspicious the development of automation tools
integral of the systems development through a
process of agile engineering; that is to say,
minimizing the quantity of models and integrating it
in an only tool. This tool could be maintained
without greater costs[6].

Graphic Models
For system analisys is proposed to model their
operative stages and use cases in two levels.

The first level model would represent the company
functional units whose information system would has
to be automated (First Level Requirement Graph).

To each stage is assigned to him the name of the
corresponding functional unit and, in implicit form

(by request), the user or actor that has permit to
accede. To this level of models the functional
structure of a company or institution, the graphs have
hierarchic form. In the Unified Software
Development Process with UML[5][11], the first
level could be associated to grouping packages of use
cases.

The second level models, accessible as of each first
level stage, represent the automatic functions of the
respective unit (Second Level Requirement Graph).

Here the links or transitions between interfaces, that
in the terminology of the UML would be boundary
classes, represent use cases or operations that
generally give content to the destination interface.

The second level graphs synthesize functionality and
behaviour and, in concept, through amalgamation of
use cases and interaction UML models.

The code refers to the hyphens in relational algebra
of entities. Even though the definition of the algebra
that is proposed exceeds the framework of this work,
fits to emphasize that the operations are defined on
entities and relationships maintaining a high
abstraction level and providing independence of the
code with respect to the implementation of the
database.

Study Case
Lets be a company that repairs electronic sets. The
tecnicians make services on customer homes or on
the company repair shop.

The company have five functional areas: Reception
desk, Phone desk, Spare parts, Repair Shop and
Management.



First Level Requirement Graph (general):
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Entity-relationship Graph (from Phone Desk):

Service Order is a weak entity that depends on Electronic Set.

From Technical Services is posible to see the general entity-relationship graph.

Second Level Requirements Graph (from Phone desk):

To create a Service Order on Customer Home, the
system opens a dialog window asking data that lead a
customer search (the dialog windows dont appear on
the models). On user request, the system shows a
client list, ordered  according to the serch criterion
and with the first customer that matches with it on
top; then the phone clerk (the user) can choose a
customer record or add a new one to select it later.
On customer selection, the system opens another
dialog window to search a customer´s electronic set.

Once selected an electronic set, or added one and
then selected, the system shows a service order form.

To search a service order, the system ask the service
number and then shows the corresponding form.
Then the order can be canceled.

Conclusions
It is hope that this tool represents a great practical
importance and a meaningful contribution for the
informatics community that it works and researchs in
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the discipline into the systems development of small
and complexity median, since that implies the
adoption of a simple methodology and specifies that
favors the participation of the final users and
maintains to all the development permanently
documented.

The participation and the commitment of the final
users in developments based on this tool it is
presume guarantee due to the fact that the used
models for the specifications are of a high abstraction
level and understandable for persons that are not
specialized; furthermore, the combination of the
model of cases of use, permits verify the
completetude and the track of the requirements
fulfillment, with the possibility of prototyping for

early solutions, accomplish with the systems
generation from the specification of the design of
interfaces, optimizes the contractual relationships
facilitating the approval of the phases.

Future Projects
As the project recntly enters the development stage,
the future work will be the design of the
experimental investigation: build measurement
instruments, gather and process experimental data,
and analyze and evaluate results. In a subsequent
stage it is anticipated the amplify of the tool through
the aggregate of the versions and repositories
administration.
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