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Implementing

business

logic in an Enterprise
JavaBeans architecture

N MULTITIER ENTERPRISE application devel-

opment, business entities are used as input to

identifv entity classes in the design model. Quot-

ing from the Rational Unified Process: “Business
entities represent ‘things’ produced and used in the
business.” In application development, business en-
tities normally end up as analysis classes and design
classes. In applications based on Enterprise Java
Beans™ (E]B) architecture, business entities are the
obvious candidates for entity beans. However, there
are some pitfalls that the entitv bean designer must
be aware of. The Java™ 2 Platform Enterprise Edition
Application Programming Model (J2EE APM)
distinguishes between
coarse-grained and fine-
grained business objects.
The entity bean designer
must decide the granular-
ity that is most suitable for
the application being
developed.

The following are rec-
ommendations for the de-
| sign of distributed systems

using EJB technology. The
' aim of these recommenda-
tions is to make the system
architecture flexible, make beans easy to reuse, and get
the best possible performance.

Design Decisions

The following decisions need to be considered in the

beginning of the design phase:

¢ What type of business logic should be located in
session beans versus entity beans?

e How is a business object model translated into a
design model?

¢ Should value objects contain business logic?

* Should entity beans be directly accessible by the
client, or should thev be encapsulated within a ses-
sion-bean facade?
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e What advantages are provided by application-spe-
cific session beans?

As a basis for the discussion, assume the following

business model (see Figure 1):

¢ Business entities: Customer, Account, Arrangement

* Business workers: Internet client, Financial

institution

* Relationships: A Customer participates in one or
more Arrangements with the Financial institution.
An Arrangement is the basis for an Account.

¢ Business use cases:

1. An Internet client uses the Financial institution
to create an Arrangement and obtain an Account.

&S]

. An Internet client uses the Financial institution
to make transfers to and from his/her Accounts,

Assume the application is to be deploved on a typical
multitiered Internet application architecture, where
the Internet client resides on a remote site over a low-
bandwidth connection, and the business-logic tier re-
sides on one or more application servers at the
Financial institution’s site (see Figure 2).

The main performance bottleneck is the client con-
nection bandwidth, which might be 28.8 kbps. The
systems architect needs to decide on a strategy to
avoid having too much communication between the
Internet client and the application servers. At the same
time, the business-logic tier should be designed for
reuse and be open for other clients such as Intranet ap-
plications. The design decisions stated above must be
made with these requirements in mind.

What Type of Business Logic Should Be
Located in Session Beans Versus Entity Beans?
The EJB specification provides for the location of
business logic both in session beans and in entity
beans. To make a proper decision, it must be clear
what business logic means. Two tvpes of business
logic can be distinguished in transaction-based, mul-
titiered svstems:
* Logic dealing with business rules about single
business entities, such as calculating interest for an
Account.

Continued on page 80
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Figure 1. Sample business object model.
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Figure 2. Simplified Internet application architecture.

e Where to get services.
* Where to load/store data.

The J2EE APM recommends locating logic to manipulate
one row in a database in entity beans, while logic to ma-
nipulate multiple rows should be located in session beans.
In other words, session beans deal with multiple-entity
business-process logic, while entity beans deal with single-
entity business rules. Furthermore, entity beans will deal
with how to load/store data through using either contain-
er-managed persistence or bean-managed persistence.
Having partitioned most of the logic according to J2EE
APM'’s recommendations, the decision about where to place
knowledge about how to get services still must be made.
Are entity beans supposed to request services from other
entity beans, or even from session beans? Going back to the
requirements on the application, we know that there must
be as few calls between Internet client and application serv-
er as possible. We also know that calling between even col-
located beans must pass through the container, which
suggests that inter-bean calls should be kept to a minimum.
Assume the following design:

Workers:

* Internet client—remote Java technology or HTML client.

* Financial institution—represented as a session bean called
FinanciallnstitutionBean (we have made no decision about
stateless or stateful vet). The FinanciallnstitutionBean con-
tains business-process logic to create new Arrangements.

JavaReport | marcH 2000

Business entities:

e Customer—represented as an entity bean called Customer-
Bean and as a value object called CustomerDetails. The Cus-
tomerBean contains logic about loading and storing
Customer data in a database.

Account—represented as an entity bean called Account-
Bean and as a value object called AccountDetails. The Ac-
countBean contains logic about loading and storing
Account data in a database.

Arrangement—represented as an entity bean called
ArrangementBean and as a value object called Arrange-
mentDetails. The ArrangementBean contains logic about
loading and storing Arrangement data in a database. The
ArrangementBean also contains logic to create a new
Arrangement. #

Relationships:

e CustomerDetails contains a number of AccountDetails and
a number of ArrangementDetails.

e ArrangementDetails contains CustomerDetails and Account-
Details.

e AccountDetails contains CustomerDetails and a number of
ArrangementDetails.

We have two alternatives:

1. Let entity beans be connected directly. Hence, an entity
bean representing a Customer could make calls to an enti-
ty bean representing an Account to retrieve the Account
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Figure 3. Tightly coupled entity bean design.
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Figure 4. Loosely coupled entity bean des:gn.

data for the Customer (see Figure 3).

2. Avoid having entity beans connected directly. Instead let
all connections between entities be handled by a session
bean (see Figure 4).

The motivation for the second alternative can be found in

the Mediator pattern (see Design Patterns'); i.e., decoupling

entity objects lets you vary their interactions without hav-
ing to subclass or modify them.

Conclusion:

Using a session bean to act as a mediator between entity
beans will concentrate entity bean relationships to a sin-
gle class, making the architecture more flexible than em-
bedding business-entity relationships into everv entity
bean. Every time the business object model changes, only
the mediator class needs to be redesigned.

How to Design Entity Beans and Value Objects
What options do we have to map business entities to
entity beans and value objects? Assume we follow the
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recommendation about having session beans mediate
between entity beans. The remaining decision then con-
cerns the granularity of entitv beans and the design of
value objects. |
The J2EE APM suggests that entity beans are persistent,
sharable, and long-lived. The J2EE APM also suggests that
entity beans should be coarse-grained. which indicates that
not all business entities should be modeled as a corre-
sponding entity bean.
Bv looking at an entitv in the business object model, we
find attributes that are more complex than scalar values
and strings. For instance, the Customer’s address might con-
sist of multiple strings and numbers. This suggests that in
our business model a Customer is an aggregate that consists
of one or more addresses. The next step is to define the
tvpe of aggregation between Customer and address. UML
distinguishes between shared aggregation (the address
could belong to other Customers as well) and composite ag-
gregation (the address is a part of the Customer, and when
the Customer is destroyed the address is destroved as well).
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