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A Development Process for Enterprise Information Systems Based on
Automatic Generation of the Components
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This paper contains some ideas concerning the Enterprise Information Systems (ELS)
development. It combines known elements from the software engineering domain, with origi-
nal elements, which the author has conceived and experimented. The author has followed two
major objectives: to use a simple description for the concepts of an EIS, and to achieve a rap-
id and reliable EIS development process with minimal cost. The first goal was achieved defin-
ing some models, which describes the conceptual elements of the EIS domain: entities, events,
actions, states and attribute-domain. The second goal is based on a predefined architectural
model for the EIS, on predefined analyze and design models for the elements of the domain
and finally on the automatic generation of the system components. The proposed methods do
not depend on a special programming language or a data base management system. They are
general and may be applied to any combination of such technologies.
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The Modeling Elements for the EIS

Concepts
We’ll consider an EIS as an event processing
system. The events appear, in the enterprise
activity at different moments, and they are in
general, descriptions of the usage and/or
transformation of the enterprise resources, at
a given moment. Examples of events may be
the receiving of an order from a customer, for
products or services delivering; the employ-
ment of a new person in the enterprise; the
emitting of an invoice by a supplier, for its
services done in a certain period, etc.
We’ll associate to an event a synthetic de-
scription which contains identification ele-
ments, the initiator of the event etc., and also
one or more detailed descriptions of the
event, defined by sequences of actions. The
events, both by synthetic description and by
detailed description, refer to a set of concepts
from the enterprise activity domain, which
we’ll name entities. An entity may be: a cus-
tomer, a product, a supplier, an employee,
etc. The entities can be things, beings or ab-
stract notions, involved in the events. The en-
terprise resources are also entities.
Between the concepts presented above may
exist association relations.

The state of an entity is a quantitative and
qualitative evaluation of an entity at a given
moment. The stock of a product at a given
moment is the state of a product type entity at
that moment, containing an evaluation of its
quantity and value. Usually, we are interested
about the state of the enterprise resources at a
given moment.

The entities, the events and the states have
some characteristics which we’ll name
attributes. An attribute may take values from
a predefined set, which we’ll name attribute-
domain. The attributes can also represent ref-
erences within associations. For example, the
customer entity has a name, an unique identi-
fication code, an address, etc; the order emit-
ting event has an identification number, an
emitting date, an identification customer
code, etc. ; the action associated to an emit-
ting order event may have as attribute the
product code, the measure unit, the quantity,
etc.

By analogy between an event description and
a natural language compound sentence, we
may consider an action the equivalent of each
sentence from the compound sentence, the
nouns may correspond to entities and deter-
minants may be similar to the entity and ac-
tion attributes.
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We define the state of the system at a mo-
ment as the set of the system entities states at
that moment.

The concepts of the same type (with the same
attributes) we’ll group in sets. So, we’ll have
event-sets, action-sets, entity-sets and state-
sets. For example, the trading products will
form an entity-set, which we’ll name Prod-
ucts, the employees of an enterprise form the
entity-set Employees, etc. Similarly, the or-
ders emitting from the customers we’ll group
into an event-set named Orders. Also, the or-
ders content from the customers we’ll group
into an action-set called Orders-Content. Fi-
nally, the products stock, considered at dif-
ferent moments (for example at the begin-
ning of every month) will form a state-set
which we may name Stocks.

By system conceptual elements or shortly
system-elements we’ll understand: the entity-
sets, the event-sets, the action-sets, the state-
sets and the attribute-domains. The system-
elements will play a very important role in
the EIS developing process.

2. Predefined Analyze Models, for the
System-Elements

Once identified, a system-element dispose of

a predefined model for the analyze and de-

sign phases. The user will perceive a system-

element by means of a predefined user-

Filtering

elements Entity-selector

\

interface associated with that system-
element, this meaning a predefined structure
and a predefined use-case. The parameter
parts of the predefined models are specified
using a system-element description language
(SEDL).

For example, an entity-set has the user-
interface structure (Igs) presented in figure 1.
The user-interface is an object, which con-
tains data and operations, available to the us-
er, if it has certain rights.

The entities have the presentation attributes
Ay, A,,..., Ay, for the user. The user-interface
contains the predefined operations Oy, O,,...,
Op. As operation examples we may have: the
detailed view for the current entity, entering
a new entity, edit the attributes values of an
entity, etc.

The Igs object contains four parts: the tabular
image, the detailed image, the filtering ele-
ments and the operations.

The tabular image contains the entity-set.
The columns correspond to the presentation
attributes, and the rows, to the entities. The
tabular image has an entity-selector, which
indicates the current-entity.

The detailed image contains the presentation
attributes values for the current entity. The
detailed image is used when demanding op-
erations such as: detailed viewing, enter a
new entity and modifying an entity.

le :

PN o,

O |.. O Operations

A || A

Tabular image

Detailed image

Fig.1. The structure of the entity-set user-interface, Igs
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The filtering elements enable the viewing of
a subset of the entity-set. They correspond to
some presentation attributes  (filtering
attributes) of the entity-set and may be shown
as combo-boxes (L;) or list-boxes (L). By us-
er selection of some values from these lists,
the tabular image will be filtered to those ent-
ities, which have the filtering attribute values
equal to the selected values.

The use-case of such an user-interface may
be described by a state transition diagram, as
in the figure 2. There is synthetically de-
scribed, the interaction between the user and
the user-interface object Igs, for an entity-set.

New entity
/make detail image visible;
attribute initialization

2| new entity

Save [validation restrictions] Update the current entity

/add the entity in the db; /make detail image

refresh the tabular image visible; transfer the
attribute values

\ 4

Cancel

The events: new entity, delete the current
entity, edit the current entity, save and can-
cel, are triggered by clicking the correspond-
ing buttons of the user-interface. The dia-
gram contains only the main elements of the
interaction between the user and the interface
Igs. There are missing from the diagram, the
detailed viewing demand, the configuration
of the updating user rights, tabular image
configuration commands (change columns
order, resize column, hide columns etc) sort-
ing tabular image, finding entities in the ta-
bular image, more filtering facilities for the
tabular image etc.

/Configure interface

Edit filtering elements

Viewing the filter the entity-set

entity-set
elete the current entity
[user confirm]

/delete the entity from the db;
refresh the tabular image

Save [validation restrictions]
update the entity in the db; refresh the
tabular image

Cancel

Editing an

entity

Fig.2. The use case description for the Igs

Similarly, there are defined models for the
other system-elements: attribute-domain,
event-set, action-set and state-set.

3. The Design of the System-elements

The design of a system-element consists in
specifying its attributes and the properties of
the attributes, using a system-clement de-
scription language (SEDL). In general, each
system-element, need one relation in a rela-
tional data base.

We’ll give again as a system-element exam-
ple, an entity-set, noted ES. For the persis-
tence purpose, we’ll associate a relation, Rgs
from the data base, with the schema Rggs (A1,
Aj... A,). We'll consider that the relation
schema 1is in the third normal form. We’ll

name the attributes Aj, As... A, physical
attributes. Some of them will be used for the
logical identification of those entities, some
for the representation of the characteristics of
the entities, some for referencing other enti-
ties, and another attribute might be used for
referring the entities themselves.

It is possible to wish the usage, within the
user-interface, of other attributes having
meaning for the user in the context of the
system-element. These attributes, together
with the physical attributes are referred, in
this article, as presentation attributes. They
can be obtained, using queries expressed in
SQL, which may imply more relations from
the database, connected by join operators.
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The tabular image from the user-interface
may have as data source, the associated data
base relation of that system-element, or a
query object. These things, will be also speci-
fied, using the system-element description
language, SEDL. SEDL enables physical and
presentation attributes description for every
system-element, the keys, the attributes data
type, the attributes properties, etc.

4. The Automate Generation of the Com-
ponents
To each system-element, corresponds a com-
ponent of the final system. The automatic
generation process goes from the predefined
model of the user-interface of the system-
element and the description of the system-
element in SEDL. After the generation
process there are created one or more classes

which implement the user-interface for that
system-element.

The author developed a prototype of the gen-
eration process, using the VBA language and
the Microsoft Access. The generated compo-
nents are MS Access objects, which the de-
veloper may view and even add new functio-
nality or modify the contents of the generated
objects. The main gain of the automatic gen-
eration is that the developer find a lot of
work already done, in general a routine work
and theoretical, without errors. This is anoth-
er gain, that the automatic generated compo-
nents do not require testing.

5. Using a predefined architecture for the
EIS

The EIS resulting from the developing

process, uses a predefined architecture orga-

nized on three layers, as in figure 3.

Administrator
application

Presentation layer

User
application,,

User
application;

Application layer

Administration services: users, applications, components, rights, db access

Data-base layer Enterprise;

DB

Enterprise;
DB

Enterprisex
DB

Fig.3. A predefined architecture for an EIS

The architecture presented in figure 3, is the
architecture of a multi-user, multi-application
and multi-enterprise information system. The
application layer and the administrator appli-
cation are predefined. The user applications,
has a predefined kernel, to which we add a
number of automatic generated components.
The databases may be also automatic gener-
ated or created by the developer. The author
also developed a prototype for this architec-
ture.
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