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Introduction

The aim of this document isto walk you through part of the design workflow for the ECP ex-
ample from the point of view of the OO analyst/designer. This example should be read in con-
junction with the book “UML and the Unified Process’ [Arlow].
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Inputs and outputs
Here are the inputs and outputs to the UP Design Workflow for the ECP:

Figure 1
«model» W'
Requirements Model Design Model
o )
/\:\7\ _________ .
ECP Project ECP Use Case Model /,/ Use case rgalization
Glossary [Structured] P - - design
N} el el Subsystem
ECP Supplementary - e [Complete]
Requirements Specification PPt
[Updated] - >©
«model» e Interface
. 1 Tl Complete
Analysis Model ///' Design [Complete]
__________ Workflow R
Ty
Use case realization , R
- analysis K Il Design class
N [Complete]
\l\jA
Analysis Package ! Deployment Model
[Complete] A[“é‘(')ﬁ'sl ectleel]ss [Outlined]

© 2002 Clear View Training Limited 1



ECP Design Workflow Walkthrough version 1.1

Scope

We will be designing avertical slice through the ECP from the user interface down to the data-
base. We are going to do this because we wish to mitigate technical risks around the use of Java
2 Enterprise Edition (J2EE) and the MySQL database. Creating this vertical slicewill allow us
to validate our choice of technology choicesand also give the devel opment team the opportunity
to familiarize themselves with all the technology.

The Design Workflow
The Unified Process (UP) Design Workflow is shown below:

OO0

Architectural design

Figure 2

o0

Design a use case

Do | o

Use Case Engineer

[ o0 — OO
Component Engineer Design a class Design a subsystem

Thisworkflow is made up of a number of activities:

Tablel

Activity Purpose

Architectural design | Outline the design and deployment models.

Design aclass |dentify the attributes, operations and relationships of an design
class based on itsrole in the interaction diagrams and on non-func-
tional requirements.

Design a subsystem Identify the interfaces to each subsystem and reduce coupling
between subsystems.

Design a use case Thisisabout identifying the design classes and subsystems needed
to realise the behaviour specified in the use case.

Activity: Architectural design
The figure below shows the inputs and outputs of this activity for the ECP project:
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Architecture

Thefirst stepisto review the * ECP Software Architecture Document” asthis containsinforma-
tion about the physical architecture of the system.

From this, we see that we are using Java Servlets and JavaServer Pages running on Tomcat
which isitsalf hosted by an Apache web server. The server machineswill be SparcStations and
the clients will typically be PCsrunning |E4 or |E5. However, the client hardware itself is not
anissue aslong asit is running areasonably up to date web browser.

Here is the outlined deployment diagram for this architecture:

Figure 4
:PC HTTP :SparcStation
«application» «application»

«executable»
:Tomcat

Activity: Design a use case

Thisactivity involvestaking all of our modelsto date and using the information in them to help
us create a design that realizes the behavior specified in a use case. The inputs and outputs for
the activity is shown below for the ECP.
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Obvioudly, the key step in this activity isfirst of al to figure out exactly which classes we will
need to design. We do this by considering the use case that we are going to work with.

In fact, in this walkthrough, we will look at three use cases that are closely related:

Figure 6

bookCatalog subsystem

DeleteProductFromCatalog

AddProductToCatalog
% — UpdateProduct
Shopkeeper

This set of use casesis acohesive subsystem that is simple enough to be workable, yet complex
enough to be interesting. It isideal for this walkthrough!

In the analysis model (shown below), these three use cases are realized by the classes in the
Product package:
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Product
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+ltem
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Order
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Here are the analysis classes in the Product package:

Figure 8

Category

name

Aswe are not working with orders at this point in time, we can ignore the Item class. We will
also make another ssimplification - we will initially only model one type of product - books.

Now that we have worked out which analysis packages and classes that we' re going to work
with, we can begin to design a subsystem and transform the analysis classes to design classes.

Because we are creating aweb application using J2EE and Tomcat, we have tight constraints
on how we can design this subsystem. Thisis because al J2EE web applications have the same
directory structure as defined in the J2EE specification. We can refine our Product analysis
package into subsystems as follows:

ProductCatalog

findProducts()
deleteProduct()
addBook()
addCD()

Product

T
|
|
v

Security

+SecurityGuard
+CustomerSecurityProfile
+UserSecurityProfile

summarizes

Item

quantity

productldentifier

getSummary()
getFullDetails()

display()

5

Book

CompactDisk

productSummary

setQuantity()
display()
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Each subsystem represents adirectory on the server. Hereisasummary of the role of each sub-
system in the web application:

Table 2
Subsystem Role

htdocs Thisisthe root directory of our web application on the particular Tomcat
installation we are using. HTML files and JavaServer Pages (JSPs) may be
placed in this directory and its subdirectories.

bookAdmin | Wewill placethe HTML and JSP files that provide the Ul for managing the
book catalog in here. We can use Apache security to ensure that users must
provide a username and password to access this directory.

WEB-INF Thisisanecessary part of a J2EE web application. It isnot used in this case.

META-INF | Thiscontainsthe tag library descriptors for custom tag libraries.

classes This directory and its subdirectories may contain Java servlets, JavaBeans
and custom tag libraries.

bookCatalog | Wewill put all of the Java class files related to managing the book catalog in

here.

Activity: Design a class

Inthisactivity, we need to work out how express our analysis classes using the implementation
technology we are using. We take the artefacts shown below as inputs to this design process:
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Figure 10
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In order to be ableto design a class, we need adeep understanding of the target implementation
technology. It isimpossible to do class design otherwise! To keep our design simple, and make
it more understandable, we will also apply design patterns wherever it seems appropriate to do
0.

Firstly, we will apply the Front Controller pattern [Alur] to the ProductCatalog analysis class.
This pattern tells usthat we will have asingle class (aservlet or JSP) that controls and provides
an interface to several other classes. Wewill use one servlet asthe Front Controller, one servlet
to update books in the database and one servlet to delete booksin the database. We will abstract
all database access by these servlets by applying the Data Access Object pattern [Alur]. This
pattern localizes al database access into one or more data access classes. It prevents database
dependencies spreading throughout the Java code.

Our design is modeled below:

Figure 11

BookCatalogServlet Front Controller |ﬁ

T T
| |
\V4 \V4
DeleteBookServlet AddBookServlet

BookDAO <| Data Access Object |ﬁ

We have servletsto add and del ete single books from the database. However, we a so need some
way to obtain lists of books. To achieve this we apply the Value List Handler pattern [Alur].
This patterns specifies how lists of objects are handled.
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We could implement the Value List Handler pattern as one or more JavaBeans that could be
used within JavaServer Pages. However, this approach would not separate HTML from Java
code and thisis one of the goals stated in the ECP Software Architecture Document. Instead,
wewill use a custom tag to implement the Value List Handler pattern. Thiswill allow the JSPs
to be aimost compl etely free of Java code. The custom tag and its helper class are shown below:

Figure 12

BookListTag Value list handler Iﬁ

A

BookListTagExtralnfo

To deploy thisweb application on our installation of Tomcat, we haveto put all of the classfiles
in htdocs/WEB-INF/classes or one of its subdirectories. We will package all the classfilesto-
gether in the bookCatal og subsystem which we deploy as follows:
htdocs/WEB-INF/classes/bookCatal og

Hereisthefinal classdiagram for the book catal og subsystem after adding all the attributes and
methods to the classes:
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Figure 13
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Asweéll as having the data access servlets and tag libraries, we also need some sort of user in-
terface to our book catalog. In fact, we need one HTML file and two JSPs as shown below:

Figure 14

<<HTML>> <<JSP>> <<JSP>>
AddNewBook ListBooks EditBook

Here is a sequence diagram that shows how a book may be added to the database:
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Figure 15
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To smplify the sequence diagram we have not shown either Apache or Tomcat. In reality the
Shopkeeper sends HT TP requests to Apache and these are forwarded to Tomcat for processing.
Showing this extralevel of interaction would not really add anything to the sequence diagram
from the design perspective, and so we have omitted it.

We should point out another small error in Together UML syntax - the class namesin the obj ects
should really be prefixed by a colon and underlined.

Hereis a sequence diagram that shows how the Shopkeeper may view alist of books, select a
book and then update or delete it

Figure 16 (on next page).
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:Activity: Design a subsystem
The purpose of this activity is to ensure that the subsystem is.
» Isasindependent as possible from other subsystems or interfaces.
* Providestheright interfaces.

* Provides acorrect reaization of all interfacesit defines.

The inputs and outputs of this activity are shown below for the ECP:
Figure 17
0
E Component engineer E
L //;)

Subsystem  Te._ _.-~"" Subsystem
[Outlined] [Complete]
N .
Design
T a subsystem N
Interface Interface
[Outlined] [Complete]

In this simple example, we have kept all of the classes related to book data in the same subsys-
tem - so we have achieved high cohesion. Although we have not used Javainterfaces explicitly
(therewasno need in this case), this subsystem hastwo well-defined logical interfaces. Onelog-
ical interface is defined by the Front Controller class (BookCatalogServlet) and another is de-

fined by the custom tag library BookListTag. Having two interfacesto book datais necessitated
in this case by having to work with both individual books (BookCatalogServlet) and with lists
of books (BookListTag). These well-defined interfaces mean that this subsystem has low cou-

pling.

Summary

This concludes our brief walkthrough of the design workflow. The compl ete design model may
be found on our website at www.clearviewtraining.com/examplel/index.htm.
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