Development Environments

Software analysis and design

Introduction to UML. Tools
& B

In the analysis stage of software development, we must finish with a clear idea of what the application must
do. In order to help us get to this point, we can use many graphical representations or diagrams. In this
section, we are going to rely on UML, which is part of a traditional methodology called RUP, but can be used
in many other methodologies as well. There are many diagram types that are part of UML, so we are going to
focus on some of them to have an overview as complete as possible of our application.

1. Introduction to UML

UML (Unified Modeling Language) is a standard modeling language that helps developers specify, visualize,
build and document software applications. Besides, UML lets us scale these applications, and make them more
secure and robust. It was originally conceived to apply the object oriented paradigm to the software analysis
and design, grouping some other existing modeling languages. This way, UML 1.1 was firstly published in
1997. Its current version from 2015 is UML 2.5.

This modeling language has two main types of diagrams: structural diagrams and behavioral diagrams. Each
one contains its own subset of diagrams.
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Development Environments
1.1. Structural diagrams
They show the static structure of the system.

® Class diagram: it is the main diagram in terms of application building, for every object oriented
application. It shows every class of the application with its attributes, methods and relationships.

Class Diagram for Order Processing System

- Orderid : Ini
- Customerid - Int

- Customeriame - Siring

- Amount : Floal
- OrderDate : Datelime

+ CreateOrder();
+ EditOvdes{lnt Orderld)

- Productid - Int
~ Quatity : Ini

- ShopNo - Ini
+ AddStock() + AddProduct()

+ ModifyStock({int Productid) + ModifyProduct()

+ SelectStockltem(Int Productid) B L i U

* Composite structure diagram: it shows the internal structure of a class.
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* Component diagram: it shows the structural relationship among the system components. It is used in
complex systems with many components.
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* Deployment diagram: it shows the hardware and software of the system, and how the software is
distributed in the hardware. It can be employed in systems where the software is distributed in many
different hardware components.

Deployment Diagram For a Vehicle Registration System
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® Object diagram: it is similar to the class diagram, but it represent objects with example data on them.

Customer _id = 0001
Customer_name = Jane Doe
Customer_phone = 112456789

Oder 1 : Order Oder 2 : Order Order 3 : Order

Oder_no = 0001 Oder_no = 0002 Order_no = 003
Oder_amount = 500 Order_amount = 478 Order_amount = 698

* Package diagram: it shows the dependencies among the different packages of the system.
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* Profile diagram: it lets us specify different stereotypes and tagged values to adapt the general system to
specific platforms (for instance, how it should be in Java, or in .NET framework), or domains (for instance,
a medical application).

==profile==
Network
User ==5tereotype==
. . NetworkNode
loginMame : int -
<=zmetaclass== et
; ——| MAC :string
Device IP: string

location : string
nodeType : string

h
=<metaclass== ==glereotype== ==gtereotype== ==gtereotype==
Class Workstation Server Switch/Router

1.2. Behavioral diagrams
They show the dynamic behavior of the system objects.

* Activity diagram: it shows the control flow of a given method or component.
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* Interaction diagrams: some diagrams are included here:

Sequence diagram: it shows the interaction among the objects of the system, and the order of these
interactions.
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Communication diagram: in UML 1 these diagrams were called collaboration diagrams. It is similar to
the sequence diagram, but it is focused on the messages that are passed between objects.
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Interaction overview diagram: it is similar to the activity diagram, but it shows the sequence of the
interactions.
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Timing diagram: it is similar to the sequence diagram, but it shows the behavior of the components in a
given moment.
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* State machine diagram: it is similar to the activity diagram, with a different notation and usage (it is
often used to describe the behavior of objects which act in a different way depending on their own
current state).

New Game

Win State

Game En

Loss State
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* Use case diagram: it is the most popular behavioral diagram. It provides a general overview of the actors
involved in the system, and the tasks that each one can do on it.

2. UML tools

There are many different tools that we can use to create UML diagrams. In this chapter we are going to focus
on a couple of them. We will explain the first basic steps with these tools, and see how to create a simple
diagram, such as a use case diagram.

2.1. Modelio

Modelio is an open source tool to create a wide variety of diagrams, including UML diagrams. We can get it
from its official web site for the three main platforms (Windows, Linux and Mac OS X), although there are
some problems regarding Mac OS X, as we will see right now.

If we install it under Windows, we just need to run the .exe file, which is a step-by-step wizard that guides us
through the installation process.

Regarding Linux (Ubuntu, for instance), we first need to install some dependencies from Synaptic package
manager (you can find Synaptic in the System tools section). You must check if these packages (and all their
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dependencies) are installed:

L . . .
leuInstalling Modelio on Linux

Then, we download the .deb file from the official web site, and type this command from the terminal (from the
folder where the file has been downloaded):

sudo dpkg -i <deb_file_name>

where is the full file name that you have downloaded (for instance,

).

Finally, regarding Mac OS X it requires Java JDK 8 to run. Since Java 8 is becoming quite obsolete, we are not
going to explain how to fix this bug, since it is a little bit tricky. We will use a different tool for Mac OS X
instead.

Once the installation is done, we can start Modelio. This is the welcome screen:

D Modelio 2.8 - X
File Edit Configuration Views Help

Welcome £3 = O

MODELIO™

by Modeliosoft

Welcome to Modelio
The Open Source Modeling Environment

Add ArchiMate 3.0 support for free
Download and install the Modelio ArchiMate plugin and start modeling with the ArchiMate standard!

E Getting started Migrating projects
Quick tour of Modelio features... Worth a try! Q} How to migrate earlier Medelio projects...
%\ UML practical guides
Madelio Open Source - Logriight Modeliostftsagbasfopeactical and pragmatic UML modeling guides...

We need to create a new project (from File > Create a project menu) if we want to start using Modelio. Then,
we choose a name for the project
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B Create a project X

Create a project
ng Enter project details

Project name: | Project0f

Description:

[ Java project

® Create the project Cancel

After creating the project, we can see it open at the left panel. Now, we need to unfold it and right click on its
inner package to choose Create diagram.

{D Project0? - Modelio 3.8
File Edit Configuration Views Help

Her X[ QEifiek?
Project Search Perspectives Macros
Ta— Model ggl = “
0w LA
v B Projector
’ E LocalMadulj @ Create diagram...

v ‘t Project0l -
‘L Create element »
o

> E PredefinedTypes 3.8 GI Modeler Module »

:!'» Add stereotype

E Create stereotype...

M Delete element Delete
Cut elernent Ctrl+X
Copy element Ctrl+C

Then, a new dialog with a list of diagrams will appear:
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Use Case diagrams are used to model the interactions between actors and a system.

Use case diagrams show which actors communicate with which use cases, and the links
between use cases (include, extend, ...).

Use cases can be documented using predefined notes (pre and post conditions, description,
exception).

-
*-..2<Extends>
-

Show only applicable elements

We can choose Use case diagram (you should also give it a name in this dialog) and a new, blank diagram will
be created. We can select (left click) the elements from the left section (actors, use cases, connections) and
place them (left click) in the main drawing area. If we right click on any element, we can change some
attributes, such as its name with the Rename option.
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Once the diagram is created, we can just save it, or export it to an image file. To do this, we need to click on
the Save diagram in a file button, in the toolbar above the drawing area:
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2.2. Visual Paradigm (online)

Visual Paradigm is a commercial tool with a free community version, and also an online version that can be
used with no installation required. We can either download the free community edition from the download
page, or try the online version. We are going to focus on this last option, for which we need to sign up before
using the tool.

Once we sign up and log in, we can choose between creating a diagram or a form (we choose a diagram, of
course):

Diagram Forms
|
| &
| &
Draw diagrams online - UML, Create online forms in minutues
BPMMN, ArcihMate and more. - no coding required.

Then, we must select which type of diagram are we going to create. In this case, we are going to choose a Use
case diagram. We can do this either from the left list of diagrams, or from the large icons in the middle of the
page.
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Next, we can start drawing the diagram, by clicking on the desired component on the left panel and dragging
it on the main area. If we click on any element, we can rename it by just typing the new name.

@ Hospital use case
File Edit Select View Insert Arrange Extras Help | Unsaved changes. Click here to save.

Ll 145% v =/ o+
Search Shapes Qi
Make appointment
~ Favorites N
/ "=~ .<<include>>
7~ Authenticate
. user
- Use Case Patient

Finally, we can either export the diagram as an image file from File > Export menu, or we can save the diagram
for later modifications, from the File > Save menu. In this case, we can save it on many targets, such as a
Google Drive account, or a physical device (such as the hard drive).
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Save as

Filename: Hospital use case

L& =®

VP Online Google Drive Device Browser

Cancel Open in New Window Download

2.3. Other tools
There are some other tools that we can use to create UML diagrams, such as:

e StarUML a commercial software with a free evaluation version with no time limit. You can get it here.
¢ Dia another tool for general purpose diagrams, including UML. You can get it here.
* Draw io another online editor for many types of diagrams. You can try it here.
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