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MOOSE:

Moose: is a platform for software and data analysis. It is an open source project since
1996. It is supported by several research groups around the world, and it is

increasingly adopted in industrial projects [1].

Moose is an extensive platform for software and data analysis. It offers multiple
services ranging from importing and parsing data, to modelling, to measuring,

querying, mining, and to building interactive and visual analysis tools [1].

Moose is an open-source platform for expressing analyses of software systems and of
data in general. Its main goal is to assist and enable a human in the process of
understanding large amounts of data. It addresses several categories of people: [1]
researchers in the area of software analysis, mining and reverse engineering, [2]
engineers and architects who want to understand systems and data, and [3] tool

builders.

Moose is a generic platform for engineers that want to understand data in general and
software systems in particular. From a conceptual point of view, Moose is organized

as follows.

Data Importers Models Analyses

Engines

[General workflow of working with Moose]




0 The input is always some piece of data [software system written in Java or, a set
of configuration files written in XML or, some meta-data about your system].

0 This data is loaded in Moose via importers.

0 When the data import, the data is stored in models. Based on these models you
can start performing various kinds of analyses.

0 Analysis such as: Tons of metrics, a multitude of queries, various data mining and
graph-based algorithms, duplication detection, interactive visualizations of all
sorts, or data browsers.

0 Moose is more than a tool, Moose is a platform, and Moose helps you to build
your own tools. Through Moose you can:

> Build new importers for new data sets,

» Define new models to store the data, and

> Create new analysis algorithms and tools such as: complex graph
visualizations, charts, new queries, or even complete browsers and
reporting tools altogether.

0 Dealing with models: The core of Moose offers support for storing and

manipulating entities in models.

FAMIX:

FAMIX: is a family of meta-models. The Core of FAMIX is a language independent
meta-model that describes the static structure of object-oriented software systems.

The FAMIX Meta model supports multiple object-oriented languages [1].




MSE:

MSE is the generic file format used for import-export in Moose. Similar to XML,

MSE is generic and can describe any model. MSE is built as part of the Fame project

[1].

VerveinelJ:

VerveineJ is an open-source MSE exporter built by Nicolas Anquetil. It is a Java 6

application based on JDT and it is available from the command line [1].

VerveineJ allows extracting information from the source code of Java systems and
exporting it for the Moose platform. From this, Moose allows performing different
analysis on how the system is structured, interactions between its components, quality,

etc [1].

inFamix:

inFamix is a parser for Java and C/C++, inFamix parser is based on the scalable
inFusion platform. The parser is available as a free command line tool and it exports

MSE [1].

[Note]:

Plugins can define their own importers and make them appear in the menu of the

Moose Panel.

[Everything is an Entity]:

In object-orientation everything is an Object, in Moose everything is an Entity. More

specifically, everything you see is an entity representing data. The simplest possible




interaction is by clicking on it and spawning a contextual menu with the possible

services that can be called on this entity.

- Browse
org::argouml::model::AbstractExtensionMec @ Inspect
org::argouml::uml::diagram::deployment::ui:l  gpen in Mondrian Easel
org::argouml::uml::diagram::deployment::ui:y  Open in Moose

Utilities 3

“Visualze [

uML class diagram

org::argouml::persistence::AbstractFilePersis
org::argouml::persistence::AbstractFilePersis

org::argouml::cognitive::ui::AbstractGolist

[Example Moose menu for a class]

Moose Finder: The basic user interface of Moose is the Moose Finder, and its goal is

to offer a generic user interface for navigating large models. The Moose Finder is

embedded in the Moose Panel and can be obtained by clicking on a model from the

left pane.
x - O Moose Panel I
Models output x
output output (MooseModel) 7

N

m All famixaccesses (25)

m Al famixattributes (7)

& All famixclasses (20)

m Al famixcomments (1)

| All famiximplicitvariables (6)

| All famixinheritances (21)

m All famixinvocations (24)

m All famixlocalvariables (6)

® All famixmethods (32)

0 All famixnamespaces (7)

o Al famixparameterizableclasses (1)
B All famixparameterizedtypes (1)
m Al famixparameters (16)

m Al famixprimitivetypes (3)

m Al famixreferences (5)

@ All model classes (7)

0 All model namespaces (2)

@ All model types (7)

B Sourcelanguage: Java (1)

[The Moose Finder open on a model]




The Moose Finder was designed to support four basic analysis actions [1]:

Introspection: given an entity, retrieve its properties;

Selection: given a group of entities, retrieve those that match a set of criteria;
Navigation: given an entity, retrieve other entities that are related,
Presentation: given a group of entities, arrange them according to a set of

criteria.
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[Analysis Actions]

Introspection is obtained by spawning another pane with the details of the

currently selected entity.




x -0 Moose Panel LY
Models output x
output output (MooseModel) ¥ | All model classes (7) (FAMIXClassGroup)
o | E o E|E|2 | Al
m All famixaccesses (25) A @ <Default Package=:Main
m Al famixattributes (7) B org:eclipse:first:FirstActivity
@ All famixclasses (20) B =Default Package>Person
m All famixcomments (1) @ <Default Package=:PersonTest
m Al famiximplicitvariables (6) B =Default Package=:Student
m All famixinheritances (21) B <Default Package=:Staff
m Al famixinvocations (24) B <Default Package=Employee
@ All famixlocalvariables (6)
™ All famixmethods (32)
t All famixnamespaces (7)
o All famixparameterizableclasses (1)
B All famixparameterizedtypes (1)
m All famixparameters (16)
m All famixprimitivetypes (3)
m All famixreferences (5)
@ All model classes (7)
@ All model namespaces (2)
@ All model types (7)
W Sourcelanauage: lava (1) v
<
[Finder Introspecting a Group of Classes]
n

Similarly, the picture below shows the detailed properties of one class.

x = 0O Moose Panel

Models output x

output All model classes (7) (FAMIXClassGroup)

e un| [

<Default Package>:Student
<Default Package=PersonTest
<Default Package=:Main
=Default Package=:Person
org:eclipse:first:FirstActivity
=Default Package=Employee
<Default Package>:Staff

'Y s .
<=Default Package=:Student (FAMIXClass)
¢l Bl
Properties Value A
fanin 1
fanOut 1
hierarchyNestingLevel 2
isAbstract false
isFinal false
isinterface false
isPackage false
isPrivate false
isProtected false
isPublic true
isStub false
modifiers an OrderedCollec
name Student
nameLength 7
numberOfabstractMethods 0
numberCfAccessesToForeignDat -1
numberOfaccessorMethods 0

numberOfAnnotationinstances 0
<

[Finder Introspecting the Properties on a Selected Class / Student Class]




= Selection is supported through the interface dedicated to a group. By entering a
query in the bottom text box, the corresponding entities are selected in the group

and this selection can consequently be seen on the next pane.

x -0 Moose Panel A
Models output x
output All model classes (7) (FAMIXClassGroup) =~ Group (5) (FAMIXClassGroup) h

E % 174 nn|:| [ E % 14 uu|:| [1

@ <Default Package>PersonTest B =<Default Package>PersonTest

@ =Default Package>:Employee B <Default Package=Employee

@ =Default Package=Person B =Default Package=Person

@ =Default Package>:Student B <=Default Package>:Student

@ =Default Package=:Main B =Default Package=5Staff

@ orgeclipse-firstFirstactivity

@ =Default Package=:Staff

each numberOfMethods=>1]

< ”

= Navigation can be achieved through focused on a single entity; the Finder offers a
Navigation pane with a list of possible entities that can be spawned from the

current entity.

— Moose Panel rY s e

Models output x

output model classes (7) (FAMIXClassGroup) ¥ <Default Package>:Person (FAMIXClass) ¥ | All subclasses..>:Person (2) (FAMIXClassGroup)
E|o ||l S| E|2 H| nm E|E|2|Aa|Wl
<Default Package>:Student @ All subclasses of <Default Package>:Person (2 @ <Default Package>:Employee
<Default Package>PersonTest @ All superclasses of =Default Package>Ferson @ =<Default Package>:Student
<Default Package=:Main 0 Attributes: <Default Package=>:Personname (1)
<Default Package=>:Person m BelongsTo: <Default Package= (1)
orgzeclipse:first:FirstActivity @ ClientClasses in <Default Package=:Person (3)
<Default Package>Employee o Container: <Default Package=> (1)
<Default Package>-Staff W Incoming accesses to <Default Package>Pers

B IncomingReferences: main refers to Person (1)
@ InvokingClasses in <Default Package=>:Person (
& Methods from <Default Package=:Person (5)
 Methods in <Default Package=>:Person (5)

@ ProviderClasses: java:lang:Object (1)

m SourceAnchor: Ciroot\Eclipse Workinheritance
W StructuresWithDeclaredType: <Default Package
W Sublnheritances in <Default Package=-Person (
B Superinheritances: Person -> Object (1)

@ With all subclasses of =Default Package>:Pers
@ With all superclasses of <Default Package=:Pe

< >




= Sometimes, the default navigation paths are not enough. For example, given a
class we might want to get to all methods from the system that reference this class.
= When we want to obtain information from a group, for example, from a group of
classes we might want to obtain all methods. To accommodate these cases the
Finder offers a workspace in the Evaluator tab. In this workspace we have access
to the current entity via self and we can evaluate any Smalltalk code.
= In the picture below we see the result of obtaining all methods from a group of
classes.
x -0 Moose Panel 'Y s s
Models output x
output All model classes (7) (FAMIXClassGroup) ¥ | Group (29) (FAMIXMethodGroup) h
E E ¢ | I E £ ¢ |
self flatCollectleach|each methods] <Default Package>:Studentmain() ”
! i —Open scriptio) E <=Default Package:\-:Student.Studeﬂtt)
o <Default Package=:StudenttoString()
m =Default Package=:StudentgetCredits()
m =Default Package=:StudentsetCredits()
o =Default Package=:PersonTestPersonTest()
o =Default Package=>:PersonTestmain()
m <Default Package>:FPersonTest.getAndroid()
m =Default Package=-PersonTestgetName()
m <Default Package=:PersonTesttoStringl)
o =Default Package=:PersonTestsetandroid()
o =Default Package>PersonTestsetName()
o =Default Package=:Mainmain(}
m =Default Package=-Person Person()
m =Default Package=:PersonsetName()
o =Default Package=:Person.toString()
o =Default Package=>:PersongetName()
o -:Defau.lt Package.:v.Pers.op main(} -
= Presentation is supported in multiple ways. First, for each entity, there are several
tabs available.
x -0 Moose Panel 2 e
Models output x
output All model classes (7) (FAMIXClassGroup) ¥  <Default Package>:Staff (FAMIXClass) -

2| dp | M

2| H | m

B <Default Package>>Student @ All superclasses of <Default Package=:Staff (1)
B <Default Package=PersonTest B Attributes: <Default Package>:Staffiphone (1)
@ <Default Package=Main m BelongsTe: <Default Package> (1)
@ <Default Package=>Person @ ClientClasses: =Default Package=Main (1)
B org:eclipse:firstFirstActivity o Container: <Default Package> (1)
B <Default Package=Employee m Incoming accesses to <Default Package=Staff (3)
B <Default PackagesStaff B IncomingReferences: main refers to Staff (1)
ALEETD B InvokingClasses: =Default Package=Main (1)
:U_tllmes b Class blueprint t Methods from <Default Package=:Staff (5)
__UML class diagram & Methods in <Default Package=:Staff (5)
@ ProviderClasses: java-lang:Object (1)
m SourceAnchor: CirootiEclipse Work\nheritance\src\Staff jav
B StructuresWithDeclared Type: <Default Package >:Mainmain|
B Superinheritances: Staff -> Object (1)
B With all subclasses of <Default Package=:Staff (1)
@ With all superclasses of <Default Package>:Staff (2)
< >
< >




*» — 0O
Exporth [+ I -]

Mondrian Renderer

Staff in =Default Package= (Class)

Staff in <Default Package=
(Class)

= Presentation, for each entity, Moose offers a menu through which further
visualizations and tools can be spawned.
x - 0O Moose Panel s s
Models output
output output (MooseMadel) ¥ All model classes (7) (FAMIXClassGroup) -

S E| 2|l

m All famixaccesses (25)

W All famixattributes (7)

@ All famixclasses (20)

| All famixcomments (1)

| All famiximplicitvariables (8)

W All famixinheritances (21)

m All famixinvocations (24)

m All famixlocalvariables (6)

& All famixmethods (32)

f All famixnamespaces (7)

o All famixparameterizableclasses (1)
m All famixparameterizedtypes (1)
m All famixparameters (16)

| All famixprimitivetypes (3)

w All famixreferences (5)

@ All model classes (7)

@ Al model namespaces (2)

@ All model types (7)

B Sourcelanguage: Java (1)

Person in =Default Package>
(Class)
a
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x -0 Moose Panel p MEoH R
Models output =
output output (MooseModel) ~ | All model classes (7) (FAMIXClassGroup)
| E | 2 |l E|E| 2| M|
m All famixaccesses (25) A B <Default Package=:5taff
m All famixattributes (7) B =Default Package=PersonTest
@ All famixclasses (20) B org:eclipse:first:FirstActivity
| All famixcomments (1) B <=Default Package=:Main
m All famiximplicitvariables (6) B <Default Package=~Employee
& All famixinheritances (21) B =Default Package=:Student
m All famixinvocations (24) B =Default Package=Person
@ All famixlocalvariables (6)
® All famixmethods (32)
@ All famixnamespaces (7)
o Al famixparameterizableclasses
W Al famixparameterizedtypes (1)
m All famixparameters (16)
m All famixprimitivetypes (3)
& All famixreferences (5)
@ All model classes (7) Browse »
@ All model namespaces (2] Utilities  »
@ All model types (7) | Visualize "k Blueprint complexity
_ - . . s v Customizable EyeSee chart
* ? Customizable System Complexity
Distribution Map for these elements
Distribution Map for these parts
Duplication complexity
Name Cloud
Side by Side Duplication
System complexity
x — 0O Mondrian Renderer x

Export « J@ (-]

[Etaffin =Default Package= (Class)|

[Main in <Default Package= (Class]|

[FirstActivity in arg:eclipse:first (Class)|
t |

[Employee in <Default Fackage=> (Class]]

|PersonTest in =Default Package= |jC|ass]|

[Person in =Default Package= (Class]|

I5tudent in =Default Package= (Class)|
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System Complexity:

0 The classic System Complexity is a polymetric view showing a graph in which

nodes represent classes and edges represent inheritance relationships between
classes. The nodes are visually enriched with three metrics [Height, Width, and

Color metric]:

e The number of methods (NOM) is mapped on the Height metric.
e The number of attributes (NOA) is mapped on the Width metric.

e The number of lines of code (LOC) is mapped on the Color metric.

You can obtain the default visualization through the contextual menu of any class

group:

All model es (7
C types (7) | Browse »
B Sourcelanguage: Java (] | jilities  »

| Misualize ¥ Blueprint complexity

Customizable EyeSee chart
Customizable System Complexity
Distribution Map for these elements
Distribution Map for these parts
Duplication complexity

Name Cloud

Side by Side Duplication

UML class diagram

0 You can also get a user interface that enables you to select the properties that you

want mapped on each dimension:

12




x -0 Moose Panel P oME SR~
Models output
output output (MooseModel) ¥ All model types (7) (FAMIXClassGroup) v
P! P p
| | 2|0 E|E |2 |d|
m All famixaccesses (25) @ =Default Package=:Student
m Al famixattributes (7) B <=Default Package=-Employee
@ All famixclasses (20) @ <=Default Package=:Person
m All famixcomments (1) B =Default Package=:PersonTest
m All famiximplicitvariables (6) @ <Default Package=:Main
m All famixinheritances (21) B <Default Package=:Staff
m All famixinvocations (24) @ org:eclipse:firstFirstActivity
m All famixlocalvariables (6)
& All famixmethods (32)
@ All famixnamespaces (7)
o All famixparameterizableclasses (1)
m All famixparameterizedtypes (1)
m All famixparameters (16)
m All famixprimitivetypes (3)
W All famixreferences (5)
@ All model classes (7)
@ All model namespaces (2)
@ All model types (7) Browsal b
B Sourcelanguage: Java (1) Utilities  »
| Misualize ¥ Blueprint complexity
Customizable EyeSee chart
Distribution Map for these elements
Distribution Map for these parts
Duplication complexity
Name Cloud
Side by Side Duplication
System complexity
UML class diagram
x - O Moose Panel AR
Models output = | ArgoUML-0-28-1 x
output ArgoUML-0-28-1 (MooseModel) ~ | Allmodel classes (2202) (FAMIXClassGroup)
ArgoUML-0-28-1 —
lE|2|m E|E|2 ||
m All famixaccesses (44557) @ org:argouml:uml:ui:foundation:core:ElementRe
x - 0O Customizable System Complexity
aaman g as H DDDDDDDDDDDEDDDHE [ ooo DnHm:mDn [l nnnDnHDnunn o oA
0o ao= (100 |]|:| DH i i I O
&
1™
o
v
< >
Height metric Width metric Color metric
number0fMethods #  numberOfAttributes * | npumber0fiinesOfCode -
numberOfinternalDuplications numberofMethodsAdded numberOfMethodsinherited
numberofDirectSubclasses v  numberOfMethodProtocols ¥ | numharOfPrivateMathnde v

[Customizable System Complexity]
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x =0
Models

output
ArgoUML-0-28-1

Moose Panel

output x

ArgoUML-0-28-1 x

L L]
47

output (MooseModel)
E - (]

@ All famixaccesses (25)

m All famixattributes (7)

@ All famixclasses (20)

m All famixcomments (1)

m All famiximplicitvariables (
m All famixinheritances {21)
@ All famixinvocations (24)
m All famixlocalvariables (6)
1 All famixmethods (32)

o All famixnamespaces (7)
o All famixparameterizabled
| All famixparameterizedty
m All famixparameters (16)
m All famixprimitivetypes (3
m All famixreferences (5)

@ All model classes (7)

o All model namespaces (2)
@ All model types (7)

M Sourcelanguage: Java (1)

x — 0O
o g=oo

Height metric

numberQfPublicMethods
numberOfMethodsinHierarc
numberQfProtectedAttribut
weightOfAClass
<

v
>

Width metric

totalNumberQfChildren
numberOfstatements
weightedMethodCount
numbernfattrinutes

Customizable System Complexity

Color metric

numberOfMessageSends »
fanOut
numberOfLinesOfCode

numberOfMethodsinherited.
< >

[Customizable System Complexity]

= Class Blueprint:

0 The Class Blueprint is another famous polymetric view that shows the internals of

a class. The class is split into 5 layers: [Initialization, Public Interface, Private

Implementation, Accessor, and Attribute layer].

N [ I S I S B A

o0 Furthermore, there are two types of edges: [1: Invocations between methods

(shown with blue). 2: Accesses from methods to attributes (shown with cyan)].
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x - 0O Moose Panel ITEI RS
Models output x  ArgoUML-0-28-1 x
output output (MooseModel) All model classes (7) (FAMIXClassGroup) -
ArgoUML-0-28-1 5 = — = =
o E| e | E|E| e |du| T
m All famixaccesses (25) @ =Default Package=:Student
| Al famixattributes (7) B <Default Package=-Employee
@ All famixclasses (20) @ <Default Package=>:Person
m All famixcomments (1) B =Default Package=:PersonTest
w All famiximplicitvariables (6) @ <Default Package=:Main
m Al famixinheritances (21) B =Default Package=:5Staff
m All famixinvocations (24) @ org:eclipse:firstFirstactivity
W All famixlocalvariables (6)
® All famixmethods (32)
@ All famixnamespaces (7)
o All famixparameterizableclasses (1)
m All famixparameterizedtypes (1)
m All famixparameters (16)
m Al famixprimitivetypes (3)
W All famixreferences (5)
@ All model classes (7)
@ All model namespace Hrowse ’l
Utilities  »
@ All model types (7) | Dufisualize b
@ Bookmarks (1) Customizable EyeSee chart
m Sourcelanguage: Java (1) Customizable System Complexity
Distribution Map for these elements
Distribution Map for these parts
Duplication complexity
Name Cloud
Side by Side Duplication
System complexity
UML class diagram
x - 0O Blueprint complexity o0 -

m o

Staff in =Default Package=
(Class)

[= = B = = =

Staff in =Default Package= (Class)

[Blueprint complexity]
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(0]

Side-by-side duplications:
The visualization called Side-by-side Duplications shows the classes, methods,

and files that are involved in duplications. They organized into two columns

both showing the same entities. [ERCICONCUOCSISHOWAhERaUplications, and the
This visualization can be spawned by first computing duplications for classes,
and then by executing Visualize/Side-by-side duplications from the contextual

menu of a group of classes.

x — 0O Moose Panel 7oA =

-

Models output % = ArgoUML-0-28-1 x

output ArgoUML-0-28-1 (MooseModel) ¥ All model classes (2202) (FAMIXClassGro
ArgoUML-0-28-1
Z|e2 | M

= | 2| de|

i All famixannotationtypes (6)
m All famixattributes (5875)
m All famixcaughtexceptions (978)
@ All famixclasses (3643)
All famixdeclaredexcentions (217

»~ org:argouml:core:propertypanels:ui:
org:argouml-gefext:ArgoFigink
orgzargouml:umlui:UMLDeprecatedC
orgzargouml:uml:uizmodel_managem:
org:argouml:uizcmd-ActionSelectall
gouml:uml:diagram:ui-ActionMc
computing duplications gouml:umlreveng:idl:0OuterCla
gouml:language:csharp:import
goumlzuml:uizUMLExpressionLa
i All famixmethods (19333) E org-argouml:language:csharp:import
org:argouml:persistence:Persistence
org:argouml:notation:initNotation
orgzargouml:uml:cognitive:UMLToDo
org:argouml:umluizbehavior:commaor

i@ All famixnamespaces (251)

m All famixparameters (16344)

m All famixprimitivetypes (9)

| All famixthrownexceptions (1800) )
@ All model classes (2202 growse ] org::argouml::u!::TabIeModeICodeCrea

im All model namespaces (| LUtiliiesiiik Bookmark Entity oClas
m All model types (2380) | Visualize M Browse implementation class

B Sourcelanguage: Unknown (1) | kCompute duplication iy
< »
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@ All model classes (2202)

4
4

Browse
Utilities

Blueprint complexity

Customizable EyeSee chart

Customizable System Complexity

Distribution Map for these elements

Distribution Map for these parts

Duplication complexity

Mame Cloud
i -

System complexity

UML class diagram

nrg‘:argouml:‘um\:‘diagram::u\::A(linnAggregation\w,‘. nl::diagram::uiz: ActionAggregation
org::argouml::uml::diagram::uiz:ActionMultiplicity org::argouml::uml::diagram::uiz:ActionMultiplicity
org::argouml::uml::diagram:: Bultunnct\unNEwEﬁEct\mg -ar --uml::diagr ~-uiz:ButtonActionNewEffect
rg::ar I::diagram::state:ul::ButtonActionNewEvent rg::ar I::uml::diagr Ji::ButtonActior Tt
org::argouml::uml::diagram::static_structure::ClassDiagramGraphModel org::argouml::uml::diagram::static_structure::ClassDiagramGraphModel
org::argouml::uml::diagram::static_structure::ui::ClassDiagramRenderer org::argouml::uml::diagram::static_structure::ui::ClassDiagramRenderer
org::argouml::uml::diagram::static_structure::layout::ClassdiagramLayouter org::argouml::uml::diagram::static_structure::layout::ClassdiagramLayouter
org::argouml::uml::diagram::static_structure::layout::ClassdiagramLayouter.NodeRow org::argouml::uml::diagram::static_structure::layout::ClassdiagramLayouter.NodeRow
rg::ar am::ic ion::ui::CollabDiag derer rg::ar 2iC ion::ui::CollabDiag T
org:: |::dli depl ::Deploy DiagramGraphModel org:: I ! ::DeploymentDiagramGraphModel
i
rg::ar p vent::ui::Dep! tDiagran rg::ar p vent::ui::DeploymentDiagramRenderer
org::argouml::uml::diagram::DiagramUndoManager org:: nl::diagram::Diagramui g
org::argouml::uml::diagram::DiagramUndoManager.DiagramCommand rgi:ar I::uml::diagram::DiagramUnd ger.DiagramCommand
org::argouml::uml::diagram::ui:-FigAssociationClass i f—orgiar nl::diagram::ui::FigAssociationClass
= Setting the Root Folder:
men
x -0 Moose Panel eSS
Models output x M i
Import file model from file system
output output (MooseModel) Import FAMIX Smalltalk model from Monticello repository
= Import FAMIX Java model from file sources with Verveine]
= 2| m Import Kumpel model from SVN repository
W All famixaccesses (28)
'® All famixattributes (7)
fa All famixclasses (19) x -0 Settings browser -
'm All famiximplicitvariables (4) Style =
'm All famixinheritances (20)
v
W All famixinvocations (29) Expand all Search for. O Regexp Choose packages
'm All famixlocalvariables (7)
Al famixmethods (35) ¥ @ Moose
o All famixnamespaces (4) v @‘Vervemaj
o Al famixparameterizableclasses (1)
m Al famixparameterizedtypes (1) ) verveinejsh path Cirootimoose_suite_4_6\Moose.app\Contents\Resources/verveinej/v
m All famixparameters (22)
'm All famixprimitivetypes (3)
W All famixreferences (6) < >
@ All model classes (7) Hit return in text fields to accept the input All packages
m All model namespaces (1)
@ Al model types (7)
® Sourcelanguage: Java (1)
n

Namespace and package dependencies:

Namespace Dependencies and Package Dependencies are polymetric views in which

each node is a namespace or package and each edge represents a dependency.
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x — 0
Models output x

output
ArgoUML-0-28-1

output (MooseModel)

= e|ln

m Al famixaccesses (28)

m All famixattributes (7)

@ All famixclasses (19)

m All famiximplicitvariables (4)
m All famixinheritances (20)
m Al famixinvocations (29)

m All famixlocalvariables (7)
& All famixmethods (35)

@ All famixnamesp| Browse
o All famixparame] Utilities

m All famixparameters (22)
m All famixprimitivetypes (3)
m Al famixreferences (6)

@ All model classes (7)

o All model namespaces (1)
@ All model types (7)

B Sourcelanguage: Java (1)

ArgoUML-0-28-1 x

Moose Panel

¥ All famixnamespaces (4) (FAMIXNamespaceGroup)

E = 2

o java
m java-lang

]

B = m

m <Default Package>

o javadio

»
plind

m Al fam\xparamelm Customizable EyeSee chart

Cycle Table
DSM

Distribution Map for these elements
Distribution Map for these parts
Name Cloud

Namespace Hierarchy

System Overview

Within overall hierarchy

enriched Cycle Table

enriched DSM

MsE 8T R
- 5 »

x — 0
Expurth (+ 2N -]
oo

-

Mondrian Renderer ~

[Example of the Namespace Dependencies with Cycles visualization]

The nodes are enhanced with the following metrics: [1: The Width is given by the

number of classes (NOCIs) in the namespace or package, and [2] The Height is

provided by the number of methods (NOM) in the namespace or package].

= Enriched Dependencies Structure Matrix:

The Enriched Dependencies Structure Matrix (EDSM) shows the dependencies

between parts (e.g., namespaces or packages) and highlights dependency cycles.

the matrix denotes a dependency.

The matrix displays the same parts both on columns and on rows, and each dot in

The algorithm tries to arrange the parts so that all dependencies are below the

main diagonal. Thus, the dots that are above the diagonal introduce cyclic
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dependencies. There are red, pink and yellow dots each of these

dependency that is involved in a cycle.

indicating a

x -0 Moose Panel 9 R AR
Models output x
eutput output (MooseModel) ~ Al famixnamespaces (4) (FAMIXNamespa
w52 |n E |2 B | =<|N
m All famixaccesses (28) “ S
1@ All famixclasses (19) Export -J oe
m All famiximplicitvariables (4) |
'm All famixinheritances (20)
' All famixinvocations (28)
W All famixlocalvariables (7) <Default Package> java io ang
& All famixmethods (35)
o All famixnan| oo )
o Al famixpari  Utiities  bisses
m All famixpar; Customizable EyeSee chart
W All famixparameters (22) Cycle Table
Al famixgprimitivetypes )| 000 o e (eycles) <DefaultPacka
W All famixreferences (6) Distribution Map for these elements
@ All model classes (7) Distribution Map fer these parts
o All model namespaces (1) | Name Cloud
1@ All model types (7) gi'ﬂlesnzce Hierarchy
stem Overview
B Sourcelanguage: Java (1) \A}jthm overall hierarchy
< enriched Cycle Table -
<Default Package> Packsge>
9= s
m
<|default Packagd
i
javaiic
java:lang I java:lang
<
¥ - MSE 8T R
o Moose Panel P EI B
Models output x
output output (MooseModel) ¥ All famixnamespaces (4) (FAMIXNamespa
G|l E|2|m E E 2 B =< W
m All famixaccesses (28) F

java (Namespace):io (Namespace)-=java (Namespace):io (Namespace]

| All famixattributes (7)

@ All famixclasses (19)

W Al famiximplicitvariables (4)
& All famixinheritances (20)
| All famixinvocations (29)

| Al famixlocalvariables (7)
& All famixmethods (35)

o Al famixnamespm
o Al famixparamel  Utilities  »

m All famixparame _
| All famixparameters (22)

m Al famixprimitivetypes (3)
| All famixreferences (6)

@ All model classes (7)

@ All model namespaces (1)
@ All model types (7)

M Sourcelanguage: Java (1)
<

Customizable EyeSee chart
Cycle Table

Dependencies (cycles)

Distribution Map for these elements
Distribution Map for these parts
Name Cloud

Namespace Hierarchy

System Overview

Within overall hierarchy

enriched Cycle Table

enriched DSM

[DSM example]

-0

E)qwrth [+ -
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Name Cloud:

o0 Name cloud simply provides a means to identify the words used in the names of

entities from a group. Its goal is to provide a quick preview of the vocabulary used

in the items from the group.

0 You can invoke the visualization on any group from the contextual menu:

Visualize / Name Cloud.

x - 0O Moose Panel TS ST
Models output x
output output (MooseModel) ~ Al model classes (7) (FAMIXClassGroup)

T E| 2|0 E|E|2|h|n

W All famixaccesses (28) @B =Default Package=Student

m All famixattributes (7) @B =Default Package=:Overloading

@ All famixclasses (19) B =Default Package=:Person

m All famiximplicitvariables (4) @ =Default Package>:Main

m All famixinheritances (20) @ <Default Package>Employee

m All famixinvocations (29) @ <Default Package=:PersonTest

m All famixlocalvariables (7) @ <Default Package=:Staff

& All famixmethods (35)

@ All famixnamespaces (4)

0 All famixparameterizableclasses (1) x -0 Name Cloud ®© 0~

m All famixparameterizedtypes (1)

m All famixparameters (22) person

m All famixprimitivetypes (3) staff overload main test student employé

m All famixreferences (6) L a

@ All model classes |  Browse »

o All model namespz  Utilities b

@ All model types (7] . Visualize ¥ Blueprint complexity

B SourceLanguage: Java (1) Customizable EyeSee chart
Customizable System Complexity
Distribution Map for these elements
Distribution Map for these parts
Duplication complexity

java 0 pacel:io e)-=java e)iio e

Side by Side Duplication
System complexity
UML class diagram

[Name cloud of all classes]
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'm All famixaccesses (28)

' All famixattributes (7)

i@ All famixclasses (19)

‘m All famiximplicitvariables (4)
‘m All famixinheritances (20)

'm All famixparameters (22)
'm All famixprimitivetypes (3)
'@ All famixreferences (&)

@ All model classes (7)

o All model namespaces (1)
'@ All model types (7)

B Sourcelanguage: Java (1)

'm All famixinvocations (29) o <Defaul In EyeSee Editor

'm All famixlocalvariables (7) o <Defaull FaCR4ye In tor
0 <Default Package>:E( In Inspector

I All famixnamespaces (4) m <Default Package=-5| N Mondrian

o All famixparameterizableclasses (1) o <Default Package=F

m All famixparameterizedtypes (1) o <Default Package=E

<Default Package=:Overloading.Overloading
<Default Package=:PerscnTestsetAndroid()
<Default Package=:Overloading Sum()
<Default Package>:PersonTestsetName()

In Explorer

Person
PersonTest
Staff
Student

Code with Dependencies

Code with namespaces
Code with

All model types (7) (FAMIXClassGroup) -

@ <Default Package>Student
@ =Default Package>:Overloading
@ <Default Package>-Person

I T VOCaUw S
m All famixlocalvariables (7)

‘& All famixmethods (35) setName
setAndroid

o All famixnamespaces (4) o

o All famixparameterizableclasses (1 Qew"‘ rol

m All famixparameterizedtypes (1) getiame
toString

'm All famixparameters (22) overloadi . Test

' All famixprimitivetypes (3) verioading ersonTes

' All famixreferences (6) Student main

'@ All model classes (7)

@ All model namespaces (1)
E

W Sourcelanguage: Java (1)

No source available
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= worldlilll
System Browser
E)Workspace
% Test Runner

[& Monticello Browser
23 Tools

@ System

& Help

IWindows

b . .

Moose Panel

2 Relations

name H‘lpe DMXEvent is an abstract representation
of a dynamic event

¥ DynamixEntity [ children Event *
» DynamixEvent [Bynamix parent Event
» DynamixReference (i
events and a reference to the parent
» Moose AbstractGroup (EEED event This structure models an

DudeDeveloper execution tree
» FAMIXEntity

In its abstract form, it holds children

As an extra piece of information, it also
provides information regarding the
duration of the execution

- the duration can be encoded as a
number in the duration instance variable
or,

- as start and stop timestamps in the
respective instance variables.

The source instance variable can hold a
reference to possible information
source. For example, the source can
point to a log entry or a raw event.

[Moose Meta Browser]
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= Glamour architecture:

The architecture of Glamour revolves around a handful of concepts. The picture

below shows a UML diagram with an overview of these.

BoundPort BoundPort = =
T "I&H"‘
=4 ;
k. [ Y
tra:sr?;?;:n L= PE::;:IJ::':IF:H = Pena 'r:;Tarma':::m
= ] ]
condition ILEHQ igActive
A : b
+['ongins
Text Transrmission
Presentation | — e I . _[wenstomaton  —
= | condition
A
List .
Presantation  [— ¢
[ ExplicitBrowser | [ ImplicitBrowser | Transmission
Strateqy
Talble
Pregentstion  — i dr
Mandrian
Presentation  [—
[ Tabulator | Finder | [ Accumulator |
Presentation  [—

[Glamour Architecture]

= The central concept is the Browser.

= A Browser is composed of Panes.

= The navigation flow is specified via Transmissions.

= A Transmission connects several origin ports with a destination port, and its
job is to handle the propagation of values between these.

= Panes only define the location in the Browser, but the way they should be
rendered is handled by Presentations.

= A Presentation interprets the state of the Pane and maps it to visual
characteristics through a strategy pattern. Thus, we can have multiple types of
Presentations: Text presentation, List presentation, Table presentation,

Mondrian Presentation, and so on.
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A DIOWEEE [1]is made of panes; [2] which represent Spatial locations on which
various objects  [3] are presented. [4] The result of acting on the

graphical presentation is transmitted [5] to other panes.
= Building browsers with Glamour:

A browser is a specific user interface that allows us to look at the space provided by

the model, to navigate from one part of this space to another, and to act upon it.

= A glimpse of Glamour:

x  World -| x - 0O Workspace -
System Browser | browser | .
orkspace browser = GLMTabulator new _l** First create the browser. The browser is composed by four panes
o Test Runner browser _| [#namespaces, #classes #methods and #details].
(& Monticello Browser [g: L:;L[;It;\umn #namespaces; column: #classes; column: #methods]; these panes are ar'r'anged in two rows, where the
& Tools | | browser transmit to: #namespaces; andShow: [ a | top one is further composed by three columns.
@& system 3 atree
SHelp » display: [ model | model allNamespaces select: [ -each | each isRoot ] ;
E children: [ namespace | namespace childScopes 1
e b format: [ namespace | namespace stubFormattedName ] 1.
m Moose }| | browser transmit from: #namespaces; to: #classes; andShow: [ a | —| Onee we select a namespace, we want to fransmit
< Save a list L . .
Fsave as display: [ namespace | namespace classes ; to the #classes pane that it should display a list
format: [ class | class stubFormattedName 1] i
" with all the classes from the namespace .

gsa"e and quit browser transmit from: #classes; to: #methods; andShow: [ | P

Quit a list

display: [ class | class methods |;
format: [ method | method stubFormattediame ] 1.
browser transmit from: #methods; to: #details; andShow: [ a |
a text
display: [ - method | method sourceText] ]
browser openOn: MooseModel root allModels anyOne.

|
Finally: start the browser by providing a Moose Model.

I want the source cade for a selected method
to be shown in the #details pane.

*Open a workspace, enter the full code and execute it.

x — 0O Workspace =

| browser |

browser = GLMTabulator new.
browser E3 Print it (p) ‘The result of running the above code is seen as:
row: [ 1| r column: #namespaces; column: #classes; column: #methods] QL Inspect it (i}

row: #details. = R -

bri@® 6 8 Glamorous Browser =]
—.—.—S;;;;tv B ArgoStatusEventListener m handleFireDiagramAppearanceEvent -
helpers M| ArgoHelpEventListener # doRemovelistener ~

ArgoDiagramAppearanceEventListener fireDiagramAppearanceEventinternal

api .
doAddListener

ArgoDiagramAppearanceEvent

bri

configuration
v dew ArgoEvent handleFireProfileEvent
bri ArgoEventTypes
gefext ArgoEventPump
modulsioader Pair handleFireNotationEvent
» profile .
- handleFireGeneratorEvent
brd » diagram « | ArgoNotationEvent v ) v
L protected void doFireEvent(ArgoEvent event) { u
i (listeners == null) { ke
bri 3
return;
— }
# Make a read-only copy of the listeners list so that reentrant calls
// back to add/removelistener won't mess us up.
# TODO: Potential performance issue, but we need the correctness - tfm
List<Pair> readOnlyListeners;
synchronized (listeners) {
readOniyListeners = new ArrayList<Pairs(listeners); 4
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= Sketching browsers:

To ease the conception of browsers we can use a dedicated notation to capture the

critical aspects: Pane, Port, Transmission and Presentation (and Browsers).

¥ T

@ Pane with ports 4= Transmission with one active and one passive origin

D Presentation e Transmission with presentation

This notation is meant to be used during the process of designing the browser. Use

this even for simple browsers. Before coding a browser, start by sketching it on a

paper.

= Handling transmissions:

The fundamental idea behind Glamour starts from the observation that the navigation
flow should be orthogonal to the way of presentation. In Glamour, this navigation

flow is captured through Panes, Ports and Transmissions: the Panes represent the

building blocks, the Ports provide the hooks, and the Transmissions form the fiber of

the browser by connecting the ports.

An origin port can be either active [specified using from: port:] or passive [specified
using passively from: port:]. Only the active origin ports can trigger a transmission.

This information is captured by the PortReference.

For specifying a transmission origin that points to a #selection port of a pane [from:].
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Similarly, for specifying a transmission destination that points to #entity port of a

pane [to:].

Presentations can be parameterized in several ways using blocks. The basic

parameters are:

Every presentation has a title set via title: A presentation can transform the input into

a model better suited for it. This is accomplished via the display: message. The

visibility of each presentation can be controlled via a condition block that is set by

sending a when: message. By default, there is an implicit condition saying that all

input objects must be not nil for the presentation to appear. If we still want to allow

the presentation to appear even if the input objects are nil we can use allowNil.

*x — 0

| browser |
browser = GLMTabulator new.
browser
row: [ | r column: #namespaces; column: #classes; column: #methods ];
row: #details.
browser transmit to: #namespaces; andShow: [ a |
a tree
display: [ .model | model allNamespaces select: [ :each | each isRoot ] ;
children: [ namespace | namespace childScopes [;
format: [ namespace | namespace stubFormattedName ] 1.
browser transmit from: #namespaces; to: #classes; andShow: [ 3 |
alist
display: [ namespace | namespace classes [;
format: [ class | class stubFormattedName ] 1.
browser transmit from: #classes; to: #methods; andShow: [ =3 |
a list
display: [ «class | class methods J;
format: [ method | method stubFormattedName 11
browser transmit
from: #classes;
from: #methods;
to: #details; andShow: [ a |
a text
title: [ :class | class name, ' source’];
display: [ :«class | class sourceText |;
allownNil.
a text
title: [ .class :method | method name, * source’l;
display: [ «class method | method sourceText]].

Workspace

browser openOn: MooseModel root allModels anyCOne.

& Print it (p)

 Inspect it (i)

1, Explare it (1)
Debug it (D)
Profile it
Watch it

(@ Find..(f)

(@ Find again (g)

(3l Extended search..

21 Do again (j)
Undo (z)

CiCopy (c)

% Cut (x)

[ Paste (v)

[(IPaste..

o Accept (s)

52 Cancel ()
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®x — 0O Glamorous Browser

> java Employee toString
<Default Package> Person main
PersonTest setlphone
Main Staft
Staff getlphone
Overloading
Student

Staff source = Staff source

= Composite presentation:

Every pane has a reference to a Composite Presentation. Thus, whenever we specify a

transmission, we get access to such a composite presentation.

x - 0O Workspace

| browser |
browser = GLMTabulator new.
browser
row: [ r | r column: #namespaces; column: #classes; column: #methods I;
row: #details.
browser transmit to: #namespaces; andShow: [ a |
a tree
display: [ :model | model allNamespaces select: [ :each | each isRoot] ;
children: [ namespace | namespace childScopes |;
format: [ namespace | namespace stubFormattediame ] 1.
browser transmit from: #namespaces; to: #classes; andShow: [ & |
a stackedVerticallyArrangement.
a list
display: [ namespace | namespace classes |;
format: [ «class | class stubFormattediName ] 1.
browser openCOn: MooseModel root allModels anyOne.
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There are three Listing Presentations available: List, Tree and Table. Each of these

expects the result of evaluating the transformation on a given input entity [by using

display:] to be a list.

 Inspect it (i)

<Default Package= (Namespace)
java (Namespace):lang (Namespace

java (Namespacel:ioc (Namespace)
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java:lang
|ava
javasio

if we want to display the number of classes in each namespace, we can

do it like this.

<Default Package= 7 33
java:lang 7 4]
java 4] 0
javazio 5] 2

if we want to display the number of Methods in each class, we can do

it like this.
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x - 0O Workspace -

| browser |
browser = GLMTabulator new.
browser

row: [ | r column: #namespaces].

browser transmit to: #namespaces; andShow: [ a |
a tree
display: [ :model | model allNamespaces select: [ :zach | each isRoot ] ;
children: [ namespace | namespace childScopes 1.

browser openOn: MooseModel root allModels anyOne.

x - 0O Glamorous Browser

=Default Package= (Namespace)
¥ java (Namespace)
java (Namespace):ic (Namespace)
java (Namespace):lang (Namespace)

if we want to show the tree of all namespaces, in the display block
we have to select only the root ones and then specify the children
[using children:] for each of the namespaces:

=  Text Presentation:

browser transmit from: #methods; to: #details; andshow: [ :1a |
a text
display: [ :method | method sourceText ] J.

browser transmit to: #source; andshow: [ :1a |
a text
display: [ :class | class sourceText ] ].
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= Examples:

Glamour offers a self documenting browser with a set of examples covering the

various features.

x =0

Workspace

GLMEBasicExamples open

-

x — 0O
Examples

Accumulator
Action list
Allowing all nil
Allowing nil
Erowser menu
Complex morphs |
Composite arrang
Dashboard
Dashboard specif
Dashboards in das
Double click
Drop-down
Drop-down with in
Dynamic validator

EyeSee interactive
<

Basic Examples

Browser @ Source code

simpleActionList
<glmBrowser: "Action list' input: "#(1 2 3)'>
"self new simpleActionList openOn: #(1 2 3)
| browser |
browser = GLMTabulator new.
browser column: #one.

browser transmit to: #one; andShow: [ 3 |

. - n '. I.

E3 Print it (p)

2 Inspect it (i)

(2| Explore it {I)
Debug it (D)
Profile it
Watch it

(@ Find..(7)

(@l Find again (g)

(@l Extended search..

23 Do again (j)
Undo (z)

(I Copy (c)

% Cut (%)

[ Paste (v)

(C)Paste..

wf Accept (s)
3 Cancel (I)

a actionList

act: [entity | entity inspect ] entitled:

‘Inspect;

act: [entity | entity explore | entitled: 'Explore'].

“ browser

= Scripting in Mondrian Easel:

Mondrian provides the Mondrian Easel, a dedicated

interface for scripting

visualizations. The interface can be open on an input entity, and this entity can be

directly accessed in the script via a variable name.
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x — 0
Models

output
ArgoUML-0-28-1

Moose Panel

ArgoUML-0-28-1 x | output x

output (MooseModel)

| = e |

m Al famixaccesses (28)

| Al famixattributes (7)

@ All famixclasses (19)

| All famiximplicitvariables (4)
& All famixinheritances (20)
| Al famixinvocations (29)

| All famixlocalvariables (7)
® All famixmethods (35)

o All famixnamespaces (4)

¥ Al model classes (7) (FAMIXClassGroup)

o All famixparameterizableclasses
B All famixparameterizedtypes (1)

| All famixparameters (22)
W All famixprimitivetypes (3)
® Al famixreferences (8)

@ All model classes (7)

m Al model namespaces (1)
@ All model types (7)

W SourcelLanguage: Java (1)
<

% 3 un| 0]

=Default Package=5taff
=Default Package=>:Student
<Default Package=PersonTest
<Default Package>:Overloading
<Default Package=Person
=Default Package=:Main
<Default Package>Employee

Utilities
Visualize

As selection within system complexity

» In Explorer
» In EyeSee Editor

In Glamour Editor
In Inspector

In Moose Finder

. In Mondrian Easel

[Mondrian Easel opened on all model classes from the output case study]

x — 0O

Painting

ogoom

oo

Script

Mondrian Easel

The script is entered on the bottom left and uses this variable

The variable is displayed on the right hand side as classGroup

view shape rectangle
width: #numberOfAttributes;
height: #numberOfMethods;
linearFillColor: #numberofLinesOfCode within: classGroup.
view nodes: classGroup.
view edgesFrom: #superclass.
view treeLayout.

» Variable Value
classGroup All model.Cla
hd] [ »
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Finder:

Finder is an implicit browser and it takes its name from the browser used to navigate

through the file system of Mac OS X.

To explore the provider Namespaces for each namespace from output model using a

Finder. In this example, | will use a list for each pane showing the current list of

namespaces. Selecting a namespace spawns the provider namespaces to the right.

*x =0
| finder |

finder show:[ :a |
a list

Workspace

finder .= GLMFinder new.
finder title: ‘Namespace dependencies’.
finder fixedSizePanes: 3.

format: #mooseName;
send: #providerNamespaces .
finder openOn: MooseModel root allModels first allModelNamespaces.

*x -0

org-argouml:application
org-argouml:application:api
org-argouml-application-events
orgzargouml-application:helpers
org=argouml:application:security
org-argouml:cognitive
org-argouml:cognitive:checklist
org-argouml-cognitive:checklis tui
org-argouml-cognitive:critics
org-argouml:cognitive:critics-ui
org-argouml:cognitive:ui
org-argouml:configuration
org-argouml:core:propertypanels-n
org-argouml-core-propertypanels-p
org-argouml:core:propertypanels-u
org-argouml-core-propertypanels-x
org-argouml:gefext
org-argouml:il8n
an aranuml-kernsl

Namespace dependencies

# orgzargouml:profile:dnit
org:argoumlmoduleloader
orgargouml-application-api
org:argoumlkernel
org:argouml:configuration
org:argoumlui
org:argouml:persistence
org:argoumluml-cognitive:checklist
orgaargoumlmodel
org:argouml-cognitive
orgzargoumlilan
org:argoumluizcmd
orgzargoumlutitiogging
org:argouml:cognitive-ui
orgzargouml:util
org:argouml:application-helpers

orgargoumlilen
org:argouml-cognitive
argargouml-configuration
org:argouml-persistence:UmlFilePe
orgargouml-persistence:PrivateHa
org-argoumlkernel

orgargouml-util
org:argouml-application-helpers
orgzargoumlnotation
org:argoumi-um|
orgzargouml-persistence:Zargofilel
orgargouml-persistencePGMLStac
orgargouml-applicationzapi
orgargouml-uml:cognitive
arg-argouml-profile
org-argouml-oc|

orgzargouml-model
org-argouml-persistence:Abstractf
orgzargeuml-uml:diagram
£ >

v

Q Do it (d)

ELPrint it (p)

[, Inspect it (i)

(J, Explore it (1)
Debug it (D)
Profile it
Watch it

(@ Find..(f)

[ Find again (g)

(¢} Extended search..

€3 Do again ()
Undo (z)

CCopy (d)

o Cut (x)

[P Paste (v)

([|Paste..

o Accept (s)

3 Cancel ()

[Finder example showing the dependencies of the namespaces from ArgoUML]

Accumulator:

Accumulator is an implicit type of browser whose only behavior is to accumulate

panes.
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*x -0
Classes

PredicateStringMatch
FighodeModelElement
CriticOclEvaluator
FigEditable Compartment
Listener

DummyModelCommand
GResolution
ActionAddOFSParameter
CriwrongDepEnds
FormatTextCallout
Operatoriode
ActionAddAssociationRole
SourcePathTableModel

<

Class Viewer
Fighodelnstance x | FighodeModelElement x

# | import org tignis.gefpresentation FigText.

frx

* Abstract class to display diagram icons for UML ModelElements that

* look like nodes and that have editable names and can be

) * resized.
ActionSetMode * <pe
UMLRecurrenceExpressionModel * NOTE: This will drop the ArgoNotationEventListener and
Javalmport * ArgoDiagramAppearanceEventlListener interfaces in the next
FigMessageGroup release.

* The corresponding methods have been marked as deprecated

L
* @author abonner
¥
public abstract class FigNodeModelElement
extends Fighode
implaments
VetoableChangeListener,
= DelayedvChangeListener,
> MouseListener.

[Accumulator example simulating a viewer for the classes from ArgUML case study]

= Dedicated user interface:

If you want to visualize, edit, or debug the parser, you can use the built-in editor by:

PPBrowser open

EAPrint it (p)

| Inspect it (i)

() Explore it ()
Debug it (D)
Profile it
Watch it

[ Find..(f)

[ Extended search..
23 Do again (j)
Undo (z)
[CiCopy (c)
e Cut (x)
[ Paste (v)
[CPaste..
o Accept (s)
3 cancel (I)

x -0 Workspace ©

(G Find again (g) P

x =0 PetitParser
Grammars Productions
FFEIMTUICIS TFArser ~ attribute
» PPJavalexicon attributeValue
PPLambdaParser boolean
PPLogParser close

» PPMSEGrammar e
PPProjectinfoParser element

» PPSmalltalkGrammar
» PetitSQLiteGrammar |

elementName

alamante

Source  Graph = Map @ Cycles | First | Follow @ Example = Dynamic

attributeValue ———-— —_—
‘4 }
| [eemen]

*
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= Glamorous Toolkit (GT):

The Glamorous Toolkit is a set of tools for Smalltalk development. It is built on top of

Glamour. Glamour is an engine for scripting browsers.

= Building a simple xml browser with Glamour [2]:

x =0 Workspace =

xml| = HTTPClient httpGet: *http//www pharocasts.com/feeds/posts/default’.
document = XMLDOMParser parse: xml.
browser .= GLMTabulator new title: 'Glamorous XML Browser'.

browser row: #xml; row: #preview.
browser transmit to: #xml; andShow: [a | —

Sy —— ELPrint it (p)
display: [doc | {doc root}; C, Inspect it (i)
children: [node | node elements]]. (| Explore it (I)

browser transmit from: #xml; to: #preview; andShow: [a | Debug it (D)

a text Profile it

display: [node | node prettyPrinted 1. Watch it
browser openOn: document. @Find...tﬂ
x — 0O Glamorous XML Browser

v =feed xmins="httpJ/wwww3.org/2005/Atom" xmins:openSearch="http/ad com/-/spec/opensear
<id xmins="httpJ/wwww3.org/2005/Atom" xmIns.openSearch="http//a% com/-/spec/opensear
<updated xmins="httpJ/iwwww3.org/2005/Atom" xmins:openSearch="http//a%.com/-/spec/op
<category xmins="https/wwww3.0rg/2005/Atom" xmins.openSearch="httpy/a%.com/-/spec/of
<=category xmins="httpJ/wwww3.0rg/2005/Atom" xmins.openSearch="http//a%.com/-/speciof
<category xmins="http//wwww3.0rg/2005/Atom" xmins.openSearch="httpJ/a%.com/-/spec/of
=<category xmins="http//www w3 org/2005/Atom" xmins.openSearch="http/fa%com/-/spec/of
<category xmins="http//wwww3.org/2005/Atom" xmins:openSearch="http//a% com/-/spec/of
<ratenory xmins="httn/hwww w3 ora/2005%/Atom" xminsonenSearch="httn//ag rnm#-a’qnpr#r;r

<

A

v

=feed xmins="https//wwww3.0rg/2005/Atom"
xmins:openSearch="httpy/a% com/-/spec/opensearchrss/1.0/"
xmins:georss="http//www georss.org/georss" xmins:;gd="httpJ//schemas.google com/g/2005"
xmins:thr="http/purl.org/syndication/thread/1 0">
=<id>=tagbloggercom,1999blog-8799552733448267702=</id>
<updated=2012-03-14T08:37:37.023-07-00</updated=>
<category term="regex" />
<category term="packages" />
<category term="xml" />
=category term="morphic" /=

= oabooors focoe—"ooodo e ollan

ra

[Building a simple xml browser with Glamour]
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Building a simple code browser:

x — 0O
Models output x

output
Import / Export M
Utilities »
Visualize »
| Al 1dIT
| All famr
@ All fam
| All fam

| All fam

Moose Panel

Code with Dependencies
Code with Design Flaws
Code with namespaces
Code with packages

In Explorer

In EyeSee Editor

In Inspector
In Mondrian Easel
In Moose Finder

B All famiKmvocauons 29
@ All famixlocalvariables (7)
& All famixmethods (35)

@ All famixnamespaces (4)

o All famixparameterizableclasse
L4

>

5w

All famixattributes (7) (MooseGroup)

= I > I > I = I = I - I o |

m
o

<Default Package=PersonTestname
=Default Package=:Studentcredits
java:lang:System.out

<Default Package=Employeesalary
<Default Package>Personname
=Default Package=>PersonTestandrc
=Default Package=:Staffiphone

composer tabulator with:[:t
t

row:[:r [r column:#namaespaces;column:#clasess;column:#methods];

row:#details.

t transmit to:#namesapces; andShow:[:a |

atree

title:'Namespaces';

display:[:mooseMode|mooseMode allNamespaces select:#isRoot];

children:#childScopes;
format:#name].

t transmit from:#namespaces;to:#clasess;andShow:[:a|

a list

title:'Classes";

display:#classes;
format:#name].

t transmit from:#clasess;to:#methods; andShow:[:a|

a list

title:'Methods";
display:#methods;
format:#name].

t transmit from:#methods;to:#details;andShow:[:a

a text

title:'Source’;

display:#FormattedSourceText].

]

composer startOn: model
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x -0 Glamorous Browser Editor

Preview =
Namespaces Classes Methods
» netbeans ~  UMLClassDiagram2 ~  getAckonStereotype A
» w3c FigAssociationEnd2 UMLClassDiagram2
openide FigMNode2 getActionComposition
* argoum| FigNodelnstance2 getActionSignal
v diagram UseCaseDiagram2Factory setNamespace
umi2 FigObject2 getActionEnumeration
» language FigAssociation2 getActionDataType
» application . StructureDiagramFactory . | GetActionPermission -
Source
public void setNamespace(Object ns) { »

if ((Model.getFacade(l.isANamespace(ns)) {
LOG.error(lllegal argument. *
+ "Object " + ns + " is not a namespace");
throw new lllegalArgumentException(“lilegal argument. *
+"Object" +ns
+"is not a namespace");

boolean init = (null == getNamespace()); v
Script v Variable Value
format: #name |. ~  model a MooseMo..(296859)
t transmit from: #dasses; to: #methods; andShow: [:a |

alist
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Full Example:

1. Download Eclipse IDE for Java Developers from

http://www.eclipse.org/downloads/

2. Create the following Java Project using Eclipse IDE:

A. Main Class:

public class Main {
public static void main(String [Jargs){

PersonTest personl =new PersonTest();
personl.setName("Ra'Fat" + " AL-Msie'DeeN");
personl.setAndroid(" Hello Student");

Person person2 =new Person(""Rami AL-Msie'DeeN");

Staff staffl =new Staff();
staffl.setlphone("Hello Staff");

Student studentl=new Student("Fadi AL-Msie'DeeN ");
Student student2=new Student("'Saja AL-Msie'DeeN");
studentl.setCredits(2000);
student2.setCredits(5000);

Employee employeel=new Employee("Ahmad AL-Msie'DeeN");
employeel.setSalary(10000);

System.out.printIn(personl);
System.out.printIn(person2);

System.out.printin(staffl);

System.out.printin(studentl);
System.out.printin(student2);

System.out.printin(employeel);}}

B. Staff Class:

public class Staff {

private String iphone;

public String getlphone() {return iphone;}

public void setlphone(String iphone) {this.iphone = iphone;}
public String toString() {return iphone;}

public static void main(String[] args) {}}
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. PersonTest Class:

public class PersonTest {

private String name;

private String android;

public String getName() {return name;}

public void setName(String name) {this.name = name;}

public String getAndroid() {return android;}

public void setAndroid(String android) {this.android = android;}
public String toString() {return name + android;}

public static void main(String[] args) {}}

. Person Class:

public class Person {

private String name;

public Person(String name){this.name=name;}

public String getName() {return name;}

public void setName(String name) {this.name = name; }
public String toString() {return name;}

public static void main(String[] args) {}}

. Student Class:

public class Student extends Person {

public Student(String Name) {super(Name);}

/[Person(String Name) Constructor

private int credits;

public int getCredits() {return credits;}

public void setCredits(int credits) {this.credits = credits;}

public String toString() {return getName()+" Credits:" + credits ;}
public static void main(String[] args) {}}
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F. Employee Class:

public class Employee extends Person {

public Employee(String name) {super(name);}

// Person(String Name) Constructor

private double salary;

public double getSalary() {return salary;}

public void setSalary(double salary) {this.salary = salary;}
public String toString() {return getName() + " Salary:" + salary;}
public static void main(String[] args) {}}

G. Overloading Class:

public class Overloading {

protected void Sum(int a){int sum1=1+a; System.out.printin(sum1);}
private void Sum(int a,int b){int suml=a+b;
System.out.printin(sum1);}

public void Sum(int a,int b,int c){int suml=a+b+c;
System.out.printin(sum1);}

public static void main(String[] args){

Overloading roro=new Overloading();

roro.Sum(12);

roro.Sum(12, 12);

roro.Sum(21,21, 21);

s

3. Download and Extract Moose Suite 4.6

http://www.moosetechnology.org/download

Folder:

41




& Downloads

File:

Edit  Wiew Favorites Tools  Help

eBack - -\_‘:l LE pSearch H__ Folders v

address (5 CDaocuments and Settings\RAFATMy Docurnents\Downloads

leo

File and Folder Tasks

(23 Make a new Folder @

&8 Publish this Folder to
the web

e Share this folder

modse_suite_4_&

Other Places

(£} My Documents
| Shared Documnents
i§ My Computer

& My Hetwark Places

4. Extract the Folder:

& Contents

File:

Edit  Wiew Favorites Tools  Help

@Back & e = l.@ pSearch [1_ Faolders v

Address |[5) Ciirookimoose_suite_4_g\Moose,appiContents

@ Movve the selecked

A
File and Folder Tasks & ﬁ
e

ikerns ——
Copy the selected i Resources
ikemns |
() E-mail the selected
iterns . Info.plist = OreClick
Delete the selecked H PLIST File == | TextDocument
x iteme B 7KE = ZKE
_ Plglnfo
Other Places T"I?B

() Moose. app
My Dacuments

» Launch the platform specific executable:

= Mac: launch the app file
= Linux: launch .app/moose.sh
=  Windows: launch .app/moose.Ink

= Launching the executable spawns a window as in the picture below:
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E Moose Suite 4.6

x -0 Moose Panel 5 B E B
Models

_Moose Panel _H=zlper

5. Download and Extract the latest verveine.extractor.java  folder:

http://www.moosetechnology.org/tools/verveingj

=

Downloads

File  Edit  Wiew

eBack - \_/J

Fawvorites

Tools

Help

l.@ /':_\J Search i Folders v

File and Folder Task

j Make a new Folder

the Web
led Share this Folder

Address |3 C\Documenks and Settings\RAFATIMyY DocumentsiDownloads

@ Publish this Folder ko

OE

5

veryeine, extractar, java

6. Extract the Folder:

& verveine.extractor. java

File  Edit  Wiew Favorites

@Back @ J

Tools

| P

Help

Search W= Faolders

address | Ciirootiverveine extractor java

File and Folder Tasks

(29 Make & new folder

@ Publish this Folder ko
the Yeh

ked Share this folder

— = = verveine]j werveingj.sh
s lib % 1M5-D05 Batch File SH File
L 1EKE 1KB

V‘GD
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7. Create the root folder of your Java project [the one that includes all sources]:

FEX
File Edit ‘Wiew Faworites Tools  Help ,'
@Back - e v l‘m /:\J Search i Folders v
Address |3 C:iroot v| Go

=

~———

File and Folder Tasks ' —’J ArgolML-0-28-1 ' ,J Eclipse Wark
1 1

= Make a new fiolder

R

@ Publish this Folder to (= [

the Weh —’J moose_suite_4_6 —’J runtime-Eclipseapplication
- | |
le? share this Folder

|- )
| wverveine, extrackar, java
Other Places |

age Local Disk (2]

E, My Diocurments
I Shared Documents v

8. Run VerveineJ and Produced the MSE File:

A. For Mach Operating System:

= Go to the root folder of your Java project (the one that includes all sources).

= Run the script to produce the MSE file: verveinej.sh.

= Import the output. MSE file into Moose.

=  The complete command line options for running VerveineJ take the following

form:
verveinej.sh [ <jvm-options> -- ] [ <verveine-options> ] <java-source>
= Note: The exported MSE model only contains the pointer to the source code,

but not the actual source. Thus, when loading into Moose, you need to tell

Moose where the root folder is.

B. For Windows XP Operating System:

= Run the Command Line Interface: start >> run.
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e C:AWINDOWS\system32vcmd.exe oy | ﬂ

o)

Run E]
= Tvpe the name of a program, Folder, document, or

Internet resource, and Windows will open it For wou,

Open: | cmd| w

[ Ok, ][ Cancel ][ Browse..,

Access the root Folder from command line, after that access the
verveine.extractor.java folder using command line.

Run the verveinej.bat and access the root folder of your Java project; the one
that includes all sources, after that the output.mse file will produce.

Import the output. MSE file into Moose.

The complete command line options for running VerveineJ take the following

form:

= =

LR Bl

iafufi
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» The output.mse File:

. " WD . cine] vervginej.sh DutquI.mse
’,_J : @y, | M5-DOS Batch File 221 | SHFil 23] | M5E Fie
e B 1KB 27 KB

CAWINDOWS\system32\cmd.exe

C:“rootverveine _extractor. javarverveinej.bhat "C:“root“Eclipse Work:“Inheritance™,
s’

Error occurred during initialization of UM

Could not reserve enough space for ohject heap

Error: Could not create the Java Uirtual Machine.

Error: A fatal exception has occurred. Program will exit.

C:rootverveine.extractor.javarverveinej.hat "C:“root“Eclipse Work:“Inheritance™|

processing fi C:spootnEclipse WorkwInheritancessrch\Employee.java

processing Fi G:swrootsEclipse Work“InheritancessrcsMain. java
processing Fi G:swrootsEclipse WorksInheritancessrc™Person.java
processing fi GC:swrootsEclipse WorksInheritancessrchPerzonTest.java
processing fi GC:srootsEclipse Work“InheritancessrcnBtaff.java
UVerveined processing fi C:srootsEclipse WorksInheritancessrc™Student.java

C:“root-verveine.extractor.javar_

> VerveineJ with More Memory: A useful option is the one that provides
VerveineJ with More Memory:

rem JVM options e.g. -EmxZ2500m to auwgment maximan mwemory sSize of the v to 2.5Go.
set JOPT="-3mx2500m"

> This tells the extractor that we need the Java virtual machine to allocate 2GB,

and to parse sources from the current directory.

> VerveineJ with less Memory:

= Command Line Interface Problem with VerveineJ Memory:

AWINDOWS\system32\cmd.exe

C-“\rootsverveine.extractor.javarverveinej.bat "C:srootsEclipse WorksInheritance®,

Error occurred during initialization of UM .
Could not reserve enough space for ohject heap

Error: Could not create the Java Uirtual Machine.

Error: A fatal exception has occurred. Program will exit.

C:“\rootsverveine.extractor.java>

= To Deal with this problem, go to the verveinej.bat file, open it and edit it using

Notepad ++.
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[Z Edit with Notepad++

Send To »

Cuk
Copy

Create Shorbout

Delete
Rename
Properties
[= wverveinej bat
1 [Hecho off
Z setlocal ENABLEDELAYEDEEPANSION
3
4 rem Directory for verveinse source
5 set ROOT=%-dp0%
5 set BASELIB=%RO0T%1lik
-
8 rem JVM options e.g. -Eme2500m CO augment maximam mewory Size of the v to 2.5Go.
=l lset JOPT=""-Xmx1000m"™
i0 rem Werveine option
11  rem set VOPT="."
iz
13 FOR /R %BASELIB% %%G IN (%.jar) DO set LOCALCLASSPATH=%%G;|LOCALCLASSPATH!
14 set CLASSPATH=%CLASSPATH%:%LOCALCLASSPATH
15
16 Jawa S 0PT% fr.inria.verveine.extractor,. java.VerveinedParser %1 %2 %3 %4 %5 %6 %7 %8 %9

= Save the verveinej.bat file after edit it.

9. Open output.mse File using Notepad ++.
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' C:\root\verveine.extractor. javaloutput.mse - Notepads++

File Edit Search Wiew Encoding Language Settings Macro Rum Plugins  wWindow 7 x
: [ 3 ez @ 4 M D hi 2% |BE S1EFEEZ - W x”
= output mze
1 LS
z (FAMIX.Fileinchor (id: 1)
& [element (ref: 154))
4 lendLine 14)
5 (fileNawe 'C:vrootiEclipze Work) InheritancehsrehyMain. java')
& [2tartLine 14))
7 [FAMIX.Parameter (id: Z)
g [name 'args')
gl [declaredType (ref: 108))
io [parentBehaviouralEntity (ref: 199)))
11 (FAMIX.Fileinchor (id: 4)
12 [element (ref: 75))
13 [endLine 11)
14 (fileMName 'C:hroothEclipse Workh InheritancesrchZtudent. java')
15 [startLine 11))
16 (FAMIX.Class (id: 3)
17 [name 'Main')
15 [container (ref: 213))
i [wodifiers 'public')
20 [sourcebnchor (ref: 142)))
21 [FAMIYX. Invocation (id: &)
77 frandidares (ref: 10711 ™
< b3
lNorme length : 29566 lines @ 1126 Lm: 232 Col:34 Sel:0 LI AMST NS
10. Importing Java and C/C++ using the inFamix external parser:
= inFamix is a parser for Java and C/C++  built by:

http://www.intooitus.com/products/infamix.

= The parser is based on the scalable inFusion platform. The parser is available

as a free command line tool and it exports MSE.

= Download and Extract the latest inFamix_win32 Folder.

= Launch it from the command line using the appropriate syntax, and exports

MSE File.
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11. Importing and exporting with MSE:

= The preferred way to load a model in Moose is via an MSE file.

= Press the “Import Model from MSE” button in the Moose to load an MSE file.

= This creates a model, populates it with the entities from the file and adds the
model to the repository.

= But what exactly is MSE? MSE is the default file format supported by Moose.
It is a generic file format and can describe any model.

= MSE similar to XML, the main difference being that instead of using verbose
tags, it makes use of parentheses to denote the beginning and ending of an

element.

{ (FAMIX.MWamespace (id: 13
Cname 'aWamespace' )l

ﬁ Moose Suite 4.6

x -0 Moose Panel A

Impart model from MSE
Models

__|Moose Panel
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yHC
» 5 Documents and Settings
» 5 intel
» [5)Program Files
» (5)RECYCLER
¥ root
» (5 ArgoUML-0-28-1
» 15 Eclipse Work
» moose_suite_4_6
» (=) runtime-EclipseApplication

» (5 SWSETUP
» 15 System Volume Information
» 5 WINDOWS

> D:

» J{E

| All famixaccesses (25)

m All famixattributes (7)

@ All famixclasses (20)

m All famixcomments (1)

m All famiximplicitvariables (6)

'm All famixinheritances (21)

m All famixinvocations (24)

'm All famixlocalvariables (6)

™ All famixmethods (32)

I All famixnamespaces (7)

o All famixparameterizableclasses (1)
| all famixparameterizedtypes (1)
| All famixparameters (16)

m All famixprimitivetypes (3)

m All famixreferences (5)

@ Al model classes (7)

i All model namespaces (2)

@ Al model types (7)

B Sourcelanguage: Java (1)
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