SENG 371 Lab2 Software Visualization Tools
UML visualization tools

Overview:

In this project we are going to model a basic game based on two teams and one arena/board. The
arena/board determines the type, the size (big, medium, small), the level of the bots (novice, normal,
expert and insane) and the quantity of players per team suitable for the arena. One game starts with
one arena/board and one real player (the remaining is filled with bots), the game holds the timestamp
of the game, the score and the state of the game (waiting, playing, finished). A real player only can join a
game during waiting or playing state and replaces one of the bots. Each player has a name, a class, and
a total punctuation of experience. When a player joins the game, he can either create a new game or
join one. When creating a new game, the player creates the arena/board or chooses one of the
available. Once the game is finished each player can choose if quit the game or continue playing.

Lab Activities:

Use Case Diagram

Sequence Diagram

Class Diagram

UML to Code

Reverse Engineering: Code to UML

vk wnN e

Activity 1: Use Case Diagram (using Argo UML)

1. Configuration of your profile

‘ -4 ToDo Item [ & Properties rinncumentatinn |/3'ea-3".z~.:i-:' |’:3-:|_' e [ Co

| Model &/ T | <= i
: ‘
[Name:  |game |
: Namespace:| j

| visibility

i public ® package O protected O private
modifiers
[ lisRoot [ ]isLeaf [ ]isAbstract
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‘r -A ToDo item |/ A Properties |/ A Documentation [ Presentation

B Documentation

Author: Lorena Castaneda
(Wersion: 0.1

Since: Jan 2013
Deprecated: [ ] deprecated
See:

2. Select the type of diagram to use

>Use Case Diagram

m Untitled - Class Diagram - ArgolUML ——
File Edit View | Create | Arrange Generation Criti
@ @* =] @ New Use Case Diagram §|
New Class Diagram —
@ Hew Sequence Diagram :":
Order By Type, Na New Collaboration Diagram
F Profile Con Hew Statechart Diagram

& EI untitl edProfi @ Hew Activity Diagram

@ New Deployment Diagram
H

E ||Package-cer

3. Complete the properties
a. Name: ucd_game
b. Home Model: Game profile

4. Review the toolbar with the elements of an Use Case Diagram

1
(%4 x| [= -1tz ] ]%] (& [B]-] [o-

5. Create the Use Case corresponding with the “start gagme” requirement.
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Create Character

: ==pytend==
player Tl
==pxtend== . S ==g¥tend==

£

Join a game

Create new game

a. Explore the properties for every element,

e Visit the documentation http://argouml.tigris.org/tours/index.html

C

player

Al I

§§| As Diagram

* -A ToDo Item A Properties |:

I Actor ¢% | T | ==

[Name: Iplayer

: Mamespace:|§l game

: modifiers

[ ]isRoot [ ]isLeaf [ ]isAbstra
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b. Delete the arrows and check in the explorer panel. See the difference between deleting
from the visual panel and the explorer. Be careful when you want to delete something.

™) Untitled - ucd_game - ArgolJML *

File Edit View Create Arrange Genel

(= T P =

E | Package-centric

Order By Type, Hame

3 Profile Configuration
¢ 32 game
cd_game
ucd_game
;'?.; player
_» Create new game
¢_» Join a game
TD author
TD since
TD wersion

6. Create the Use Case corresponding with the “create new game” requirement.

Select arenathoard

player =<extend-» !

Create a new Arenalboard

a. Reuse the elements in the panel, for example the actor in this case is the same.
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Activity 2: Sequence Diagram (using Argo UML)

1. Use the menu to create a Sequence Diagram for the same project and configure the basic

properties
2. Drag the actor from the use case to the sequence panel.

7] Untitled - sd_game - ArgalUML * ] »
File Edit View Create Arrange Generation Critigue Tools Help

1(z)e) [a]a-| @E|E

4
'k'| [ a| & o | 2| ot

BB s B8 &

E ||Diagram-centric

Order By Type, Name

7 Profile Configuration

¢ 3 game :
[E8 sd_game player
cd_game B

? ucd_game

% player
¢ (Unnamed Extend)

¢! (Unnamed Extend)

I\,, (Unnamed Include)

IW (Unnamed Include)
> Configure Arena/Board
> create new game

o= (2 Select arenalboard
— (Unnamed Association)

3. Create a new Role for the system named Game.

at | &~ | at By - | O -

|
x4 (=D&

IGame

player

4. Model a simple sequence for a player that logins into the game, creates a character, create new
game, and plays the game until the game finishes and then goes logs off. Don’t forget to also
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specify relevant activities in the Game role (e.g. create bots, filter class) use comments. (The
next figure is incomplete)

layer

Laging IGame

[oRin sUccess

create character

Select character options
A charactercreated | -~ ~ from selected class

>

create a new game

Logoutd

04

a. Make a new model for a player who goes online to join a current game.
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Activity 3: Class Diagram (PART 1 yUML)

1. Open http://yuml.me/
(Check out the Tools option in the menu for “3rd Party Tools For Using yUML With Your

Apps”)

‘ & = e [ yumime

|
@ pocketworks

Made by pocketworks mobile
Enterprise mobile and web solutions

Create and share simple UML diagrams in your
blogs, wikis, forums, bug-trackers and emails.

2. Click on the “View Samples” button and review the syntax of yUML to create the UML class
diagram.

3. Create your own class diagram for our online gaming example. This is a way to model it, but
yours can be different

yUML code:
[Game]-players>[Player]
[Team]<>-1..*[Player]
[GameScenario]++-2>[Team]
[Game]-arenas>[GameScenario]
[GameScenario]*-[Board]
[GameScenario]*-[Arena]
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Game
enas
GamesScenario
2
Arena Board Team
Lplaqers
le1¢r
Lorena Castafieda Bueno @2013 Page 8 of 21



SENG 371 Lab2 Software Visualization Tools
UML visualization tools

Activity 3: Class Diagram (PART 2 StarUML)

Open a new project and select the default approach. For this activity you can create your own version of
the class diagram as in the previous activity. Follow the next steps with your own classes if you like.

1. Create a new class element by dragging it from the toolbox bar

A StarUML -~
File Edit Format Model Wew Tools Help
DSES ¢ 2eXoc-nRBEAGE B &, [100% -8 e @[,
H Tahoma -~ 8 | A g & O 2 i & |0 By
|Model Explorer Oonx ||Too|box on ><|
gl H" @ T & SR AN |I. Main Class Diagraml
= ﬁ Lorena's Game Model B |d

<<useCaseModel == Use Cz & Select

B0 =<analysisModel > = Analysi Subsystem
El <<designModel=> Game De = package
Cllass Diagram 5 Class
Player Pro, : =l
perties Iil
& <<implementationModel = pedaiiace et
& <<deploymentModel> Dep Enumeration =1t SV
—_— [=lGeneral
Signal
— ] # Mame Player
Erz=rtn % Stereotype
] Port - Visibility § PUBLIC
] Part # IsAbstract
P O Attributes (Collection)[0]
—| Assocation O Operations (Collection)[0]
j\ DirectedAssodation B Detail
" Agaregation # IsSpedification
_T Compaosition # IsRoot
@ IsLeaf
T Generalization O TemplateParameters  (Collection)[0]
_“* Dependency @ IsActive
% Realization
i AssociationClass El Ouiput Message Attachments @ Doc. 4 #

Connector
a. The Model Explorer panel displays the elements in the diagram
The Toolbox panel displays all the elements to create the Class Diagram UML. The tools will
be updated according the type of diagram.
c. The Properties panel displays all the configurations for a specific element. You can dock all
these panels as you feel more comfortable.
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2. Add attributes and operations to a class. While stepping on the Class use right click and add the

elements, and then configure in the Properties panel the values for each.

a. Attribute name

Add b | < Affribute
Add Diagram b | Operation
Select In Model Explorer  Ctri+M # Template Parameter
Close Diagram Ctri+F4 H Class
Format y | =2 Interface
Edit » | =Bl Signal
e =| Exception
¢ Collection Editor... Ctri+F5 e g
_ =]  Enumeration
:‘j‘l Constraints... Ctri+Fa
] Port
@ Tagged Values... Ctri+F7
Collaboration
C++ k
Collaboration Instance Set
3
2 T4 State Machine
Java P |'z| Actvity Graph
Apphly Pattern...
Properties 3|
Player (UMLAttribute) name |
“name: String = player1 B General
4 Mame narme
¥ Stereotype
visibility & PRIVATE ~|
& Type Sfring
4 Initialvalue playerl
E Detail
¢ IsSpecification ]
 Changeability CHAMGEAELE
* TargetScope IMNSTAMCE
* Ordering IUMORDERED
+ Multiplicity
¥ Qwnerscope IMSTAMCE

Properties
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b. Operation asignClass(type:int)

Properties

Player

(UMLOperation) assignClass

-name; String = player1

-assignClass(type: int)

E General

¥ Mame

& Stereotype
 Vigibility

@ IsAbstract

assignClass

& PRIVATE

B oo oo

[

Bl Detail

m

# IsSpedfication
4 IsRoot

@ Isleaf

* Qwnerscope
¢ Specification
4 IsQuery

+ Concurrency

INSTAMNCE

r

SEQUENTIAL

oo

[

-

|@ Documentation Pruperﬁes

the Attributes and Operations Collection link

Properties

3. You can also add attributes and operations in the Properties panel for the class by double clicking

(=]

(UMLClass) Player

E General

# Name

4 Stereotype
- Visibility

4 IsAbstract

Attributes
O Operations

Flayer

4 PUBLIC

O

(Collection)[1]
(Collection)[1]

Detail

]

# IsSpedfication

4 IsRoot

4 Isleaf

O TemplateParameters
+ IsActive

(Collection)[0] -

O

|@ Documentation Properties 1 [

i = ™y
& Collection Editor - (UMLClass) Player [E=EER
Attributes |Dperations | TemplateParameters | Relations
& & name: String = player1
X
T
4
[ dose |[ hep
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4. Create a second class and add a relationship for them.
For this, you can just make a simple association and then configure all the specification in the
Properties panel.

Player Team
+players -
name: String =playerl me g TEEMMNAME: Siring
. . 1, +size: int
-assignClass(type: int) +addMewPlayer(playerMame: String)
Properties =
| (UMLAssociation) |
E General
& Mame
| |
- Vigibility ¢ PUBLIC
E Detail
| # IsSpecification ]
B General (End1)
# End1.Mame players
+ End1.Visibility & PUBLIC
¢ End1.IsMavigable
* Endl.Aggregation — MOME
» End1.Multiplicity 1.%
& End1.Participant Player
H General (End2)
@ End2.Mame
- End2.Visibility & PUBLIC
& End2.IsMavigable ]
* EndZ. Aggregation — COMPOSITE
w End2.Multiplicity
& End2.Participant Team
E Detail (End1)
 End1.Ordering UMORDERED
* Endl.TargetScope INSTAMCE
* End1.Changeability CHAMGEAELE
O End1.Qualifiers (Collection) [0]
B Detail (End2)
* EndZ.Ordering UNORDERED
* End2.TargetSoope INSTAMCE
 End2.Changeability CHAMGEABLE
0 End2.Qualifiers {Collection) [0]
| @ Documentation Properties
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5. Complete you class diagram with all your elements.

Plaer +players +teamMame: 5;;:3"'
name: String = player1 - - it =
-assignClass(type: int) ) +addMewPlayer (playerMame: String)
+theFlayers |17 3 HheTeams
Game GameScenario
+Himestamp: Datetime +scenariod +type: int

+scoreTeamA: int +name: String
4scoreTeamB: int __—————_——_1—:? 4size: int

+addPlayer() +oinTeam()
+setScenariof)
+startzame()
+endGame()
Board Arena
+dimX: int Handscape: int
+dimf: int

6. Delete an element from the visualization panel and compare with the explorer view. Now, bring
back the element from the Explorer to the visualization panel. All the relations and attributes are in
the model.

Class Diagram (Game Design) |M0del Explorer 1=

Main Class Diagram| gl E'H' @ it 2
* |2 ™ Lorena's Game Model
[+ <<useCaseModel > Use Case Model
+- [B1] <<analysisModel> > Analysis Model
- +players +teamMame: String = . .
-name: String = player1 v int = <<designModel > > Game Design
L.* Class Diagram

+ & Player
+theTeams #- 5 Team

= B Game
timestamp

Player Team

m

-assignClass(type: int) +addMewPlayer{playerMame: String)

scoreTeamA

scoreTeamB
addPlayer ()
setScenariol)
startGame()
+oinTeam() endGame()

=1 B GameScenario
& type

Board Arena & name
+dimX: int Handscape: int ¢ size
+dimY: int 4 joinTeam()
=I- B Board
& dimX
& dimY
=+ & Arena
¢ landscape
+- @] <<implementationModel = > Implementatic
+- @] <<deploymentModel=> Deployment Mod

GameScenario

+type: int
+name: String
+size: int

L I I SRR
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Extended Activity:
1. Create a new project approach and select de UML Components.
[ Mew Project By Approach uﬂ
Approaches | Open Files | Recent Files |
Approaches: B
W= -3
Yy & N
4+1 View Default Rational 1ML Empty Project
Madel Approach Approach Components
Approach
Description:
Approach for UML Components processs
_
| Model Explorer oax
AR S
allc W pipssog
Z2]  Use Case Model Add 3
@1 Anabysis Model Add Diagram 3
Design Model ¥ cut ChrlaX
= Implementation Model Copy Chri+C
B] Deployment Model P, paste Chrl+V
Z] Model Delete From Model Ctrl+Del
Subsystem Unit ,
1 Package
d Colection Editor...  Ctrl+FS

Constraints... Ctrl+F&
Tagged Values... Ctrl+F7

del el &

C++ ]
CE ]
Java b

_@Mo Apply Pattern...

2. Explore those models in the software engineering process and documentation.
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Activity 4: UML to Code (StarUML)

1. Go the Model Explorer view and right click on the project. Chose the language you want to
generate the code based on the class diagram.

| Mode! Explorer n x

FEAE-SR AR
: El-ﬁ U Rnd-l

Add 3
E Add Diagram
8 E
Cut Crrl+x
Copy CtrC
Paste Cerl+V
Delete From Model Ctrl+Del
Unit 3
5% cCollection Editor...  Chrl+FS
:‘_’_L Constraints... Crrl+Fea
5 Taogged Values... Cerl+F7
C++ 4
C# 3
Generate Code...... Java 3
Reverse Engineer... Apply Pattern...

a. Select the package, in my case is the Game Design

Java Code Generation @

Select Starting Package Location
Select the starting package for Java code generation.

Select the Package:
2 Use Case Model
2] Analysis Model

ES§Game Design

& Implementation Model
= Deployment Madel

Mext = ][ Cancel
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2.

b. Complete the wizard according the language specifications.
Open the generated code in a IDE and evaluate the transformation.

IQ{ ChUsers\lcastane\Desktophstarumlalgo\Player,java - Motepad++ E‘Eﬂ

Archivo  Editar

Buscar

Vista

Ejecutar

Plugins

Yentana

L

Codificacian

Lenguaje

Configuracién

Macro

X

sEEHB R E| sk 3|l 2x|BEE"7

= Phﬁﬁﬂval
1 i
2 £
3 S/ Generated by StarUML (tm) Java hdd-In
- '
z // B Project : Lorena's Game Model "
& f/ @ File Name : Player.java [
T Sf @ Date : 2170172013
B // @ Ruthor : “
9 £
10 £
12 puklic class Player {
13 private S5tring name = playerl; |
14 private wvold assignClass{int tvpe) { “
15
16 }
17 }
)

Ln:10 Col:3 Sel:0

Dos\Windows

AMSI

INS

Extended Activity:

1. Explore the other modeling project types and compare it with ArgoUML.
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Activity 5: Reverse Engineering: Code to UML (StarUML)

1. Create a new model from the Model Explorer view with the name “Reverse Engineering”
| Model Explorer o=

I = T S )

* || = ™ Lorena's Game Model

Z2 Use Case Model Add r
©  Analysis Model Add Diagram
=] Design Model cut Ctrlax
@l Implementation Model [ Copy Ctrl+C
@] Deployment Model i Paste Chrlav
El  Model | Delete From Model Ctri+-Del
] Subsystem Unit N
C1 Package =
g - L% Collection Editor...  Ctrl+F5
[ Constraints... Ctrl+Fo
% Taagged Values... Ctrl+F7
C++ »
C# 3
Java »

Apply Pattern...

2. Inthe new model right click and choose the language you generated the previous model, we are
going to reverse the code we just generated.

Model Explorer o x
FIEAE- N AR ]

1
E
~ &

Lorena's Game Model
< <useCaseModel = > Use Case Model
< <analysisModel > = Analysis Model

m

5 <<designModel > Game Design
< <implementationModel > > Implementatic
< <deploymentModel = = Deployment Mod:

3 O 2 2
o [ [ [ [ R

reverseEnainsering

Add 3

Add Diagram 3
&4 Ccut ChrlX
Copy Ctri+C

Paste Ctri+V

Delete From Model Ctri+Del

Unit »
3 collection Editor...  Ctrl+Fs
I constraints... Ctri+Fe
E  Tagged values... Ctrl+F7
C++ 3
3 »
Generate Code...... lava 3
Reverse Engineer... | Apply Pattern...
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3. Reverse all the classes

F N
Java Reverse Engineering @
Select Source Code
Select source code for reverse engineering.

Directory: Java source file in the current directory:
-y Grupo en el hogar * | | Mombre Tamafio Tipo de elem *
|castane
@ é Equipo || Arena.java 243 bytes  Archivo JAVY _
,&'-5‘ Red | |Board.java 285bytes  Archivo JAVE
@ Panel de contral = || Game.java 491bytes  Archivo JAVE

& Papelera de reddaje || GameScenario. java 361bytes  Archivo JAVE
'__ starUML_example || | _|Player.java 285bytes  Archivo JAVE
N -] 4] 1 p

Source file for Reverse Engineering: - -
File name Path it
Arena.java C:\Users\castane \DesktoplstarML_example -
Board.java C:\Users\castane \Desktop'star IML_example
Game.java C:\WUsersYcastane \DesktoplstarUML_example
GameScenario.java Ci\Wsers\castane \DesktoplstarUML_example
Filmssme Smnim ol lmmem e b WP mimlebmm L] IRAL s mmem] &

[ Mext = ] [ Cancel
L

4. Compare the new diagram with the original, the one you created.

Board Team
Arena +dimX: int +teamMame: String
: +dim’': int +zize: int
Handscape: int +players: Player
+addMewPlayer (playerMame: String)

Game
GameScenario - - Player
: +timestamp: Datetime -name: String = player1

+ype: int +scoreTeamhA: int
+name: String +scoreTeamB: int -assignClass(type: int)
+size: int +scenarios: GameScenario
+theTeams: Team +thePlayers: Player
+joirTeam() +addPlayer()

+zetScenariol)

+startGame()

+endGame()
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Extended Activity:

Install the eclipse plugin Jar2UML and generate the diagram from the same source code and compare

them

1. Import the Java source code in a Java project (this plugin only works for java, but there are

others)

& Java - gameSource/src/Game java - Eclipse

ot
L

File Edit Source

-

[% Package Explorer &2

Refactor Mavigate

B0 G

F] '_p‘J gameSource

a §# src

> [3] Arenajava
. [J] Board java
. [ Gamejava

. [J] GameScenario.java
> m Player.java
o [J] Team.java
> B4, JRE System Library [JavaSE-1.7]

]

2. Right click on the project and import java projects to UML Model, create a name for the model
and finish the import

£ Java - gameSource/srcfGame java - Eclipse SDK

-

File Edit Source Refactor Mavigate Search Project Run Wind

BT O RTINIE G

ot
.
ackage orer
% Package Expl b = 0
BE ¥
a2 garmef--t-fmni-t
] moc New
D repr Go Into
a 7= gameSg
"fi_gg crc Open in New Window
.‘ = Show In
| =
1 E Copy
o 5= Copy Qualified Name
» | [& Paste
> 4 ¥ Delete
> |
. = JRE Build Path
Refactor
g2y Import...
£y Export..
AR Refrech

Alt+Shift+W »

Ctrl+C

Ctrl+V
Delete

Alt+Shift+T »

[J] Ga

3

=
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@Impor{ ™ ’ " - @M

Select

Import a Java project into a UML model in the workspace.

Select an import source:

type filter text

s == General
s = CVS
s == Install
4 [= JarZUML Import
), Import Jar File Dependencies to UML Models
Import Jar Files to UML Models
Import Java project dependencies to UML Models

),

)

]

—
1, Import Java projects to UML Models

== Mercurial

> [ Plug-in Development

> [= Run/Debug

2= Team

@ < Back Next > Finish

£ Jar2UML Import -, .

Import Java Project to UML Models

Import a Java project into a UML medel in the workspace

Enter or select the parent folder:
gameSource

o

5 [;_—‘,J; gameSource

MNew File Name: | [SELGER RG]

Update existing model
Include projects and jar files in workspace that are on the classpath
Include operations and attributes
[[]Include anonymous and private elements

[T]Include elements referenced by bytecode instructions

J{

Cancel

3. Compare the model generated with the starUML original. What are the differences?
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% Java - gameSource/gameSource.uml - Eclipse SDK

File Edit MNavigate Search Project UMLEditor Run Window Help
. VISP ORI NGy -
5’ #] gameSourceurnl 3
£ a B platform:/resource/gameSource/gameSource.um|
a4 =1 <Model> gameSource
: fl= JarZUML
= <Comment> Generated by JarZUML 1.1.17 from fgameSource/bin
a4 = =Class> Arena
A~ <Generalization> GameScenario
Ez <Property> landscape : int
ﬁi <Operation> <init> ()
y E <(Class» GameScenario
» B3 <Package> java
a E <(Class> Board
A <Generalization> GameScenario
Eg <Property> dimi: int
Eg <Property> dimY :int
{5 <Operation> <init> {
v E <Class> Game
3 E = Class» Player
4 E <Class» Team
A «Generalization® Object
[Eg <Property> teamMame : String
Eg <Property> size: int
[z <Property> players : Player
ﬁi <Operation> <init> ()
» §4 <Operation> addNewPlayer (playerMame : String)
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