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FrameWeb

Framework-based Design Method for Web
Engineering:

o Architectural design;

o Web-based Information Systems (WISs);

o Framework or container-based.

Masters dissertation [Souza, 2007];

Evolutions since 2015, work in progress.

https://nemo.inf.ufes.br/projects/frameweb/

FrameWeb
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= Use of frameworks:
o Promote robust architectures;
o Increase productivity (if WIS is not trivial),
o State-of-practice (especially for the Web);
o Drive the definition of standards;

" Bring frameworks to architectural models:

o Lack of proposals;

o More power (and responsibility)
to software architects;

o "Code.generation (MDD).
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= Definition of a basic architecture;
o Separation of concerns in layers;

o Use of frameworks;

= A UML profile for construction of architectural models:
o Entity model;
o Persistence model;
o Application model
o Navigation model.

Agosto 2018 FrameWeb
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Categories of frameworks

Front Controller
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Aspect-oriented
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Front Controller

Decorator
Doesn’t really

affect models
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1) Read Pl
_E@- web Configuration Q 0
Server \J
- Configuration
Browser Delegates request to //- \\\
the Front Controller / \
f Front |
\Controller/

2) Instantiates and
executes an action

3) Delegates the result
to a view technology

SOl —_ L

Business Logic

Web Pages
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Object/Relational Mapping framework

ClassA

-al : 5tring
- a2z . Integer

\
\

ClassB

- bl: Date

/

ClassC

-cl: String

-c3 :int

-c2 : Double

Domain classes

Object/Relational
Framework

FrameWeb
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Dependency Injection framework

of SomecClass
h’J
(J

3) Return instance with
dependencies satisfied

1) Request instance

DI Configuration

| o

Dependency Injection

Framework

2) Create instance
and all dependencies

SomecClass >O

Dependencylnterface

/

FrameWeb

DependencyClass
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'J 43~ Original frameworks (2007)
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Running example — LabES Portal

Functionality

- hame
- description

’

<«<incluge»»
....... Retrive itens

LabES Meml)er

— p—"
Authenticate User
\\

%
/

Manage Material

Manage Project
Professor I

inistrator
Manage User Type
Manage Publication
\\

- superArea

User

UserType 1
- enabledTypes
» - name
1.*| - description |- twhe
Area
0.*
—{ - hame

0..1 | - description

- areasOfinterest

* |- subAreas

- hame
- hirthDate

- gender
institution
profession
address
contactPhone

- email

- login

- password

- instructionLewvel

FrameWeb
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Running example — LabES Portal

Event r L UserControl:Area
- hame 1."
- acronym
- description i )
- classification item " - responsublel .
1 - title UserControl:User
- summany
» - publicationDate [ .
EventEdition AN "
- member
- year
- period
- City | |
- country S i
- website Publication |, 0.1 _ Material
- submissionDeadline - country Project |1 " | -file
- proceedingsTitle - language 0.1 - authors
- proceedingsISBEN - authors " "
- file
1 ﬁl - subproject
[ | | |
Paper BookChapter Book Publisher AcademicWork
- volume - volume hd 1| - volume |* 1l - name - pages
- series - startPage - pages - City - institution
- startPage - endPage - ishn - Course
- endPage - series - orientation
- edition - coQrientation
Journal - type
” - title
PaperEvent Paperjournal | 11~ ';i:

FrameWeb
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Entity Model

= UML class diagram;

= O/R mappings added to classes via UML extensions;
= Use of sensible defaults;

" Guides the implementation of:

o Classes of the Domain package;
o O/R mapping for these classes.

FrameWeb
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Entity Model — UML Extensions

O/R Mapping Extension Possible Values
If the class is persistent, transient or mapped Class <<persistent>>
(not persistent itself, but its properties are <<transient>>
: : : : stereotype
persistent if another class inherits them) <<mapped>>
Name of the table in which objects of a class Class table=name
will be persisted constraint (class name)
: : : : Attribute <<persistent>>
If an attribute is persistent or transient > :
stereotype <<transient>>
If an attribute can be null when the object is Attribute null
persisted constraint not null
Date/time precision: store only the date, only Attribute precision = (date | time |
the time or both (timestamp) constraint timestamp )
: . . Attribute :
If the attribute is the primary-key of the table <<id>>
stereotype

FrameWeb
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Entity Model — UML Extensions

O/R Mapping
How the ID attribute should be generated:

Extension

Possible Values

automatically, obtained in a table, use of IDENTITY C'A(;t:]g'tt;:;c:t ileenni:’?ml)r;ez (uzl:]t; || t::rl‘z l)
column, use of SEQUENCE column or none y G
. . Attribute ,

If the attribute represents the versioning column. <<version>>
stereotype

If an attribute should be stored in a large object Attribute <<lob>>

field (e.g.: CLOB, BLOB) stereotype

Name of the column in which an attribute will be Attribute column=name

persisted constraint (attribute name)

Size of the column in which an attribute will be Attribute .

. . size=value

persisted constraint

If the association should be embedded (instead of Attribute

having its own table, the associated child class' <<embedded>>
stereotype

attributes are placed in the parent's table)

FrameWeb
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O/R Mapping Extension Possible Values
Inheritance mapping strategy: one table for each . <<union>>
: : Inheritance ..
class using UNION, one table for each class using P—— <<join>>
JOIN or single table for the entire hierarchy P <<single-table>>
Type of collection which implements the Association collection = ( bag | list | set |
association: bag, list, set or map constraint map )

Order of an association's collection: natural
ordering (implemented in code) or order by
columns (ascending or descending)

Association order = ( natural | column
constraint names [asc | desc] )

cascade = ( none | persist |

Cascading of operations through the association: Association
: ) . : merge | remove | refresh |
nothing, persists, merges, deletions, refreshs or all constraint all)
Association

Association fetching strategy: lazy or eager. fetch = ( lazy | eager)

constraint

Agosto 2018 FrameWeb 18
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- enabledTypes

UserType

-

Functionality

- hame : 5tring {not null}
- description : String

- superArea

0.1

= - name : String {not null}

1.*| - description : 5tring

User

- ype

{fetch=lazy}

0. T areasOfinterest

Area

—<A - name : String {not null}

- description : String

* |- subAreas

{order=natural, cascade=all}

- hame : 5tring {not null}

- hirthDate : Date {precision=date}
- gender : Character

- institution : String

profession : String

address : String

contactPhone : String

email : String {not null}

login : String {not null, size=20}

- password : String {not null, size=20}

Agosto 2018

FrameWeb

*

0.1,

InstructionLevel

- hame : 5tring {not null}
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Persistence Model

" Guides the implementation of:

UML class diagram;
Based on the DAO pattern;

o Use of base DAO (e.g., JButler!) recommended;

o DAOs show domain-specific operations (usually queries);

No UML extensions needed:;

o Classes and interfaces of the Persistence package.

FrameWeb

1 http://github.com/dwws-ufes/jbutler/
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'JI:‘S Persistence Model — Base DAOs
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BaseDAO<I|, T> DomainObject PersistentObject<|, V=

HibernateBaseDAO<I, T> < <mappeds > o
; : DomainObjectSupport . app :
+ retrieveAlI0) : Collection<T > HibernatePersistentObject<I, V=
+ retrieveByid(d : ) T - uuid : String {not null} < <<idos id- |
+ save(object : T) : void + equals(o : Object) : boolean - < <version> > version ;¥
+ delete(object : T) : wvoid + hashCodeq © int
# getDomamCJasso s Class '

Agosto 2018 FrameWeb 21
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Persistence Model — LabES Portal

O

UserDAO

A

O

AreaDAO
JAN

HibernateUserDAO

HibernateAreaDAO

+ retrievelUserBylLogin{login : String) . User
+ retrievellsersByArealarea ;: Area) . List

HibernateUserTypeDAO

HibernateFunctionalityDAO

+ retrievefFunctionalityByiNamelname : 5tring) : Functionality

O

UserTypeDAO

O

FunctionalityDAO

FrameWeb 22
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Navigation Model

= UML class diagram;

= Component types and controller configuration added
to classes via UML extensions;

= Use of sensible defaults;

" QGuides the implementation of:
o Classes of the Control package;
o Web pages of the View package;
o Front Controller framework configuration.

FrameWeb
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'J 42~ Navigation Model — UML Extensions
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" The type of each component is specified using UML
stereotypes:

Stereotype Component type

An action class, to which the Front Controller framework delegates the
(none) : .

execution of the action.
<<page>> A static or dynamic Web page.

A template that is processed by a template engine and is transformed into

<<template>> a Web page. <F l | I -

<<form>> An HTML form.

A i [ i [ g.:
S binan _ ny binary file that can be retrieved and displayed by the browser (e.g

images, reports, documents, etc.).

Agosto 2018 FrameWeb 24



'J 42~ Navigation Model — UML Extensions
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" The meaning of dependency associations depend on
their source and destination:

From To Meaning
. A link in the page/template that triggers the execution of the
Page / template Action class : PRI &8
action.
. Form data are sent to the action class when the form is
Form Action class .
submitted.
: The page/template is shown as one of the results of the
Action class Page / template . PRz
action class.
Action class Binary file A binary file is shown as one of the results of the action class.
: . An action class is executed as result of another. This process is
Action class Action class " .. .
known as “action chaining”.

Agosto 2018
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'J d :‘.': Navigation Model — UML Extensions
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*" Finally, UML constraints on dependencies configure
the Front Controller framework:
o Which method to call: method=name;
o Which result to display: result=name;

o Which result type to use: resultType=(binary | chain |
dispatch | redirect | template).

Agosto 2018 FrameWeb
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Navigation Model — LabES Portal

--| <<page>>

< <forms> >
frmLogin

- login : text
- password ;. password

ll 1

=~ webindex

< <template> >
form

- errorMessage : String
- login : String

web::home

<<page> >

web:remindpassword [p—

1

<<formz> >

AuthenticateUserAction

< _____

- login : String
- password : String
- errorMessage : String

frmRemindPassword

- login : text

+ executeLogin( : String
+ executeLogout() : String
+ executeRemindPassword( : String

{method=Ilogin,
result=input}

{method=Ilogin,
result=success}

{method=Ilogout, result=success,

resultType =redirect}

FrameWeb

< <template> > < ________________ J

: result=success}

{method=remindPassword}

< <template> >
passwordsent

\

- login : 5tring

| {method =remindPassword,

27
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Application Model

= UML class diagram;
= No UML extensions needed;
" QGuides the implementation of:

o Classes and interfaces of the Application package;

o Configuration of Dependency Injection framework.

FrameWeb
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Application Model — LabES Portal

usercontrol.controller::ManageUserAction

ManageUserService

usercontrol.controller:AuthenticateUserAction

AuthenticateUserService

ManageUserServicelmpl

AuthenticateUserServicelmpl

+ list() : SortedSet

+ create(object : Functionalityy : Functionality
+ retrieve(id : Long) : Functionality

+ update{object : Functionalityh . Functionality
+ delete(object : Functionality) : wvoid

+ login{login : String, password : String) . User
+ logout() : wvoid
+ remindPassword{login : 5tring) . User

>O<

usercontrol.persistence:UserDAO

FrameWeb
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'J - :‘s FrameWeb 2.0: 2015 and forward...
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= Some of the main limitations of the approach:

o The models may not be suited to other framework
instances. What if | use JSF, CDI and JPA?

o The UML extensions do not prevent designers from
including elements that do not belong in the model,

o There are no tools to help developers build models, verify
models, generate code, etc.

Agosto 2018



'J - :‘.': FrameWeb 2.0: 2015 and forward...
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" Proposals:
o Adopt MDD concepts in the method,
* http://www.omg.org/cgi-bin/doc?omg/03-06-01

o A base (common) meta-model for FrameWeb using the
MDD concepts;

o An extensible set of packages suited to specific framework
instances (e.q., Struts?, JSE, VRaptor, etc);

o FrameWeb Editor (CASE tool).
= [Martins & Souza, 2015; Martins, 2016].

Agosto 2018 FrameWeb 31
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'JI:‘S Model-Driven Development (MDD)
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= Key characteristics of Model Driven Development:

— The model is the design;

— The model will grow, evolve

and extend: Model Driven Engineering
— There is a flow from -
abstraction to abstraction; /~ Model Based ...
— Implementation is directed Model Difven

derived from the model. Development

[Martins, 2016]

Agosto 2018 FrameWeb 32



'JI:‘S MDD: Language Definition
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MOF :Association k MOF:Class
r\\ RN - P - | \
\\ ’\«’\ ' \\
\ - * - N - \ : v
. \ 27 \
[Martins, 2016] \ - \ ; \
\ - ” \ l A
- \
<<|nstance of M3>> P \ J \ Meta-model (M2)
-’ v \ - > \
-~ e \\ o - ( \
- ” \ - \ \
e \ - - \ \
\ \
Line ]o ' Route . Station
1.* " 2
7 71 ’
] / /
/ /
! / /
/ / /
J / 7/
/ ' ,!
<<|nstance of M2>> : ’ ’ User model (M1)
/! '

Lisha 1 Asul

Agosto 2018



'J 42" FrameWeb 2.0 (FW-15)
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[Martins, 2016]

Agosto 2018

',.

\

(v

Y ™~ >
- \ FrameWeb Modeling Tool ) 4 )
{ & FrameWeb-2015 Meta-model ’ — — | 9 Developers
{ Framework Meta-model ] o e
»
JL Domain Meta-model
»
{ Persistence Metamodel J
( >
1 Application Meta-model |
{ Navigation Meta-model '
7 N
: »
FrameWeb 34




'JI:‘S FrameWeb Language Definition
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[Martins, 2016]

Agosto 2018

Meta-model (M2)
[T -
UML Meta-model r Partial UML Meta-model
r
1
FrameWeb Meta.model
1 ]
Navigation Meta-model Entity Meta-model
] ‘
Vocabulary Metamodel F :
— -
Persistence Meta.model Application Meta-model

FrameWeb

FrameWeb Model (M1)

A
[T [T
Navigation Model Entity Model
—_— _——
Persistence Model Application Model

35
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[0..*) ownedOperation [ E] Operation 2
[0..:]dass‘ '
Homs 9
' [0..1] resutMethod {-] FrontControllerMethod
[0..1) class . isDefoult - EBoclean = faise [0..1) method
' F) NavigationClass | | FrontControllerClass | Resut
[Martins, 2016] - [0..1) cutethod | [0..1] inMethod
| ’ [0..*] resultResuk
| Pags -1 Template || UIComponent || ResultDependency || ChaningDependency .| FrontControllerDepeandancy!
= render : EString = @none
o execute | EString = Gthis
[2..*] member€nd S ajex : EBoolean = false
[ & Property A
< aggregation : AggregationKind = none [0..*] navigableOwredEnd ' —
l &’ AsComposite : Boolean « false [ B Gener akzation 2] L] NavigationGener aization
(‘) *) omnedEnd [0..1] association [
[0..l]omAsso<mon‘[ i Association - H NavigationAssociation [0..*] generalzation
L3 mmauumpacy] "‘U NavigationAttribute [
. ) ) |
[0..*] gener akzationSet
|| NavigationComposkionPart .| NavigationCompositionWhole | UtComponentFiekl | | IOParameter [ ] Gener almmséﬂ‘ || NavigationGener alizationSet
\
[0..*) |dsplay [0,.1]) mject
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'J 42~ Framework Meta-model
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[ Package 2] [1..1] applyingPackage (] ProfileApplication t
(0..*] JownedStereotype | o URI: String [0..%) profleApplcation | < isStrict : Boolean = false
) Fal

[1..1] appliedProfile

—— i

[0..*] templateTaglib [0..*] pageTaglLib -

{] Template £ Page

[Martins, 2016] ] stereotype |

2\

[1.1] /profile

e —————

Agosto 2018 FrameWeb 37
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FrameWeb Framework Definition

JSF definition:

[Martins, 2016]

l2) MVC_JSF.frameweb §3

IL;, Resource Set

=)~ 4 Tag Lib JSFhtml

<4 Taq body

4 Tag button

4 Tag column

- 4 Tag commandButton
<4 Tag commandLink

-4 Tag dataTable

4 Tag form

~- 4 Tag graphicImage
-4 Tag head
<4 Tagq inputHidden
4 TaginputSecret

ey ag inputText

Selection ‘ Parent ’ List ’ Tree ’ Table ‘ Tree with Columns ‘

[ | Properties 53

Property | Value

= UML
Is Leaf Ivk false
Name '= inputText

¢ Tag Lib JSFhtml

Namespace

FrameWeb 38
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= SCAP on JSF:

<<page>>
success.xhtml
- request : outputText
N
: N s <<page>>
[Martins, ! g >| form.xhtml
2016] {method=submit, | !
result=success.xhtm|}: : {method=submit,
| : result=null}
RequestLeaveController | - - - 1
- request : Request <<form>>
+ submit() : String requestLeaveForm
/:\ - request.leaveType : selectOneMenu
L e e e e e e 2 -

request.onus : selectOneMenu
request.eventName : inputText
request.eventCity : inputText
request.eventBeginDate : inputText
request.eventEndDate : inputText

{method=submit}

Agosto 2018 FrameWeb

) SCAP.frameweb 3
[, Resource Set
=& platform: fresource FrameWeb WebMedia20 15/framewed 3. 20model [SCAP, frameweb
- Framewed
=1 ¥ Nawvigation Model SCAP_LeaveAbsence _NM
4 Result Dependency Falure
4 Result Dependency Success
> Front Controller Dependency Submission
=] 4 View Package SCAP LeaveAbsence View
v Page success. xhiml
= 4% Page form.xhtml
< Navigation Composition form
Form requestieaveform
> Form Component request.leaveType

Form Component request.onus

Form Component request.eventName
Form Component request. eventCity
> Form Component request. eventBegnDate
> Form Component request.eventEndDate
=1 9 Navigation Assocation hasForm
< Navigation Composition End
=} 4 Controller Package SCAP_LeaveAbsence_Controller
=} 4 Front Controller Class RequestieaveControler
< 10 Parameter request
¢ Front Controler Method submit
v Front Controller Dependency Subeission

Selecton | Parent | List  Tree | Table | Tree with Columns

* o platform: fresource FrameWeb _Marting2015_frameworks_MVC_JSF fframework_model MVC_ISF . framewed

Redefined Property
Subsetted Property
Template Parameter

Type < Tag inputText
Upper 11
Vigibiity 'S publc

| Properties 2
Proper ty ] Value
Name 'S request.eventhame
Namespace Form requestieaveForm
Qualified Name 2 SCAP _LeaveAbsence NM::SCAP_LeaveAbsence View:.requestleaveforr



~ [ ] [} *Frado2015. framewed
'JI:‘.'. Navigation Model [ ..

platform: resource FrameWed Prado 0 154 amened % 20model Prado 20 15, framened

UNIVERSIDADE FEDERAL T B4 Frmesh
DO ESPl’RITO SANTO Navigation Mode! SCAP _LeaveAbsence NM

= SCAP on VRaptor: T -

> Page ndex, xham

<<page>> r Page Requestieave xhim

. Form requesti caveFform
index.xhtml

Form Component eventhame
Form Component otyName
Form Component leaveStartDate
Form Component leaveEndDate

1 {method=save}

[Martins, 2016]

Form Component eventStartDate
4 Form Component eventEndDate

header.xhtml

<<page>> » Form Component requesting
RequestLeave.xhtml + Form Component onus

: 9

:{method=form}

Result Dependency Reguesti save
Result Dependency Index
> Front Controller Dependency Formulary
> Front Controller Dependency Save
- request : Request 2~ ¥ Navigation Assodation hasForm
*- ¥ Navigation Assodation hasHeader
+ form() : void +1 - 9 Controller Package SCAP | eavelbosnce Controler
+ save() : void #) 2) platform: fresource FrameWeb Martns2015_standard WTML$/standard_moded/Standard HTML4. framewed
A 1 ¥ & platform: fresource FrameWeb_Martns2015_standard ST stancard_model Standard_JSTL. frameweb

: ¢ #1- & platform: fresource FrameWeb_Martns2015_frameworks_MVC_VRaptor /framewed_modelMVC_VRaptor, frameweb

=save} ! requestLeaveForm

{method=form},
|

W
RequestLeaveController

L 2

|
|
|
|
<<page>> |
|
|
|
|
|
|

Selection | Parent List | Tree | Table | Tree with Columns

request.leaveType : select &) Tasks [T] Properties (23 [/ ValdityView ) Conscle

request.onus : select Property | value

request.eventName : inputText Name 7 eaveStar tDate

request.eventCity : inputText Namespace Form requestieaveForm

request_eventgeginDate * formatDate Qualified Name * SCAP_LeaveAbsence NM:-SCAP Leavedbsence View:requesti eaveForm:leaveStartDate

request.eventEndDate : formatDate Redefined Property
Subsetted Property

Template Parameter

Agosto 2018
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SCAP on Struts?:

<<page>>
index.jsp
{method= :
submitlinput} : {method=submit, <<page>>
\:/ result=success} done.jsp

RequestLeaveAction

““““ >| - request : text

- request . Request

+ executeSubmit() . String

e - o e e e o o o e o .

7N

|
|
{method=submit} :
|

{method=submit,
result=input}

<<form=>>
requestLeaveForm

- request leaveType : select

- request.onus : select

- request eventName : textfield
- request.eventCity : textfield

- request.eventBeginDate : textfield
- request. eventEndDate : textfield

AV

1 ‘l <<page>>

| formjsp

FrameWeb
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FrameWeb Editor

N Sirius (EMF plugin)

[Campos & |
souza, 2017)  @emf  Eclipse Modeling Framework (EMF)

o) Eclipse Modeling Tools
_/f Plataforma Java'"

Agosto 2018 FrameWeb
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Import ' |
Programming Plgtform Definition e y,

[Campos &
Souza, 2017] |mport |' ) Entity Model tPermthJ

Vocabulary 0 3
9 Appiication Model 0 Navigation Model
y
i
P dblp 4 o
Import
Framework Definition
) vraptor

Agosto 2018 FrameWeb
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'JI:‘S FrameWeb Editor
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DO ESPIRITO SANTO © runtime-EclipseApplication - Resource - platform:/resource/Marvin_Frameweb/representations.aird.. = © “
File Edit Diagram Navigate Search Project Run Window Help
[="J v . % v ¢ » L:‘ }’,}F‘ v - - *{b -Jb v v Quick Access E. ’ P
[(5ProjectbBxp.. 822 = B & new FrameWeb Project 2 = 0
== v BB P ] ¥ " & ,"',*‘ &= " @ @ |100% v ‘ . Palette b
(7 > br.ufes.inf.nemo.Fram B JSF B JAVA N~
(! ExamplelmportFrameWo = Model
4 (& > Marvin_Frameweb [Fra =
[Ca m pos & =, Project Dependencie! E] Navigation Model
21 JAVA frameweb i
oo Entity Model
Souza’ 2017] &7 > Marvin.frameweb E’
alj MVC_JSF frameweb [ Persistence Model
I * FEpFEEIRaton 2w F Entity Model F Persistence Model [7] Application Model
& &
< >
o o - £ Application Model 3 Navigation Model
o 0. 23 8
] - -
| [Ery— | | [pe———— < 2
|._. - :||u : - [C] Properties &3 AR EHES R
] 4+ Project
P A
Semantic roperty
Rulers & Grid
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[Campos &
Souza, 2017]

Agosto 2018

FrameWeb Editor

£ SCAP_LeaveAbsence_Controller £ SCAP_LeaveAbsence_View
metHod=submit, result=success.xhftml) P
B0 d=submit, result=success.xh [ - = = < success.xhtml

hequestLeaveController

- request : Request
+ submit() : String )I

<<page>>
form.xhtml

9

R .

<zform=>
requestLeaveForm

- request.leaveType : selectOneMenu
- request.cnus : selectOneMenu
- request.eventName : inputText
__________ |_____imethod=submit] | | _requesteventCity: inputText

- request.eventBeginDate : inputText
- request.eventEndDate : inputText

e e e e .-
—

FrameWeb
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’,QQVC‘b BS 9 v v R R v Quick Access | s LD@}“

’.
4

4 Demo.framewedb & new FrameWeb Project 17

s
B o v *_{,\_v Sl O~ AR e S 100% v i gmE % Palette b
RQ QL] -W-

P MOdeh W
7] Navigation Model

D Entity Model
D Persistence Model
D Application Model

% @

[Campos &
Souza, 2017]

[T Properties I3 R ven
Semantic Property Value .
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[Almeida
et al., 2017]

XML (.frameweb)

Agosto 2018

Code generation
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FrameWeb
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'J 42~ Code generation

UNIVERSIDADE FEDERAL

00 ESPIRITO SANTO <ownedAttribute xsi:type="frameweb:UIComponentField"

name="1login.user" visibility="private'>

<type xsi:type="frameweb:Tag"
href="MVC_JSF.frameweb#//3JSFhtml/inputText" />
</ownedAttribute>

[Almeida .
et al., 2017] Part of the .frameweb file :
<<form> > "
<h:inputText id="Fw_ID" loginForm
value="#{FW_VALUE}" /> cseriame; outputlext

- login.user : inputText |

.

Template

- Password : outputText
- login.pwd : inputSecret

l - Passworg : message

<h:inputText 1d="login_user" - login.validate : commandButton
value="#{login.user}" />

Generated code
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'J 42~ Code generation — Meta-model

UNIVERSIDADE FEDERAL
DO ESPIRITO SANTO

[Zupeli &
Souza, 2017]

Agosto 2018

= Profile

1 FrameworkProfile

= Tag

3 codeGenerationTemplate : String

£ FrontControllerTemplate

‘

£ DiTemplate

= ORMTemplate

O

classTemplate : String
methodTemplate : String
& pageTemplate : String
= formTemplate : String
© classExtension : String
& pageExtension : String
& attributeTemplate : String

O

> interfaceTemplate : String
) interfaceExtension : String
& classExtension : String

3 classTemplate : String

serviceClassinjectionTemplate : String

= daoClassinjectionTemplate : String

S classTemplate : String
S classExtension : String
) attributeTemplate : String

FrameWeb
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'J - :‘s Role-based Access Control — Meta-model
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DO ESPIRITO SANTO [] DomeinCless
. | Page { | UiComponent
4 AuthUser 1 AuthRole 1 AuthPermission
1 AuthPage 4 Authform
(1..1) authpermname
[Prado & _| DomainAttribute (] idAttribute
Souza, 2018] 4 -] ResultDependency | [0-1] resultMethod |53 croreControllerMethod
- AuthAttribute
£ AuthSuccessUrd {1 AuthFailureUr [ i1 AuthMethod
L
= AuthUserName i AuthPassword + AuthRoleName [ = AuthPermName —
L = AuthProcessmoMethod]
Ly
[1..1) authUserName [1..1) authrolename
[1..1] authPassword
| ServiceMethod || ServiceClass
| AuthServiceMethod [ ] AuthServiceClass ]
S I S
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'J - :‘S Role-based Access Control — Entity Model
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_::l Entity Package
<<AuthUser> > Person
User
. » - address : String
- user_id : Long 0.* 1 - email : String
- < <AuthUserName> >username : String +id - Long
[Prado & - << >> . Stri
Souza, 2018] 0.*
userRoles
0.*
<<AuthRole> >
Role

rolePermissions

<<AuthPermission> >
Permission

- € < > >
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[Prado &
Souza, 2018]

Agosto 2018

Role-based Access Control — Application Model

Application Package

Controller Package

> PersonService

T

PersonServicelmp
{hasPermission = PERM_PERSON}

PersonController

+ view () : void
+ save () : void
+ {hasPermission = PERM_PERSON_DEL} delete () : void

+ {hasPermission = PERM PERSON UP} update () : void
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'J - :‘s Role-based Access Control — Navigation Model
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[Prado &
Souza, 2018]

Agosto 2018

View Package

<<authPage>>
login

1

<<authForm>>
loginForm

+ username .

<<page>>
index

|+ password ;

<<AuthFailureUrl> >

{method=login}

< <AuthSuccessUrl>>>

FrameWeb

Controller Package

LoginController

+ username : String
+ password : String

+ <<Au1hMﬂh9%almin_p_;mid
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S-FrameWeb / FrameWeb-LD

(Semantic FrameWeb / FrameWeb for Linked Data)




'J 42 S-FrameWeb

UNIVERSIDADE FEDERAL
DO ESPIRITO SANTO

= Masters dissertation (2007 — Souza, Falbo & Guizzardi);
" Evolutions since 2016, work in progress;
" Domain analysis -> Domain ontology;

= Use of (simplified) ODM (Ontology Definition
Metamodel, by OMG) for the Domain Model;
o Basis for the FrameWeb Entity Model;

= Struts? extension switched between human and
software output.
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FrameWeb-LD: 2016 and forward...

= Some of the main limitations of the approach:

o Outdated Ontology Engineering process and modeling
language;

o Does not take into account many principles and best
practices of Linked Data;

o New technology (LD frameworks, triple stores, etc.) has
been developed in the mean time.

.....
.............




'J - :‘.': FrameWeb-LD
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" Proposals:
o Use the SABiO approach for Ontology Engineering:
e http://www.inf.ufes.br/~falbo/files/SABiO.pdf;

o Use the OntoUML language and its extensions:

* http://www.inf.ufes.br/~gguizzardi/OFSCM.pdf;
e https://www.facebook.com/ontoumleditor.

o Build a Semantic/LD layer on top of FrameWeb 2.0.
= [Celino et al., 2016].

Agosto 2018 FrameWeb
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'J 42~ FrameWeb-LD: process

UNIVERSIDADE FEDERAL
DO ESPIRITO SANTO
2 Elicit and Build
= analyze OntoUML
§ requirements model
[Celino || - " _Id\]/ ;
S ui |
et al.,, 2016] -4 - FrameWeb '
o : models :
I :
c \/ \/
% Code A4 OWL ontology I
c| =—m™mm™ Implement ;
v | the WIS [
E N/ : \/ ,
= Database |- ---- -} ---= >| LD DB layer I
E
v N
Test, deploy and maintain —%@
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'J - :‘s FrameWeb-LD: Vocabulary Meta-model

UNIVERSIDADE FEDERAL
DO ESPIRITO SANTO

e

i Class ﬂ]
)

? > & Classifier -ﬂ'
[0..*] nestedClassifier '

IR1

: : : - [1.1] entityIRI
[Celino D] VocabularyClassE xpression 9] VocabularyEntity rpr———
et al., 2016] ' _ = iriVersion - EString

[ [} VocabularyClass | [ .| ObjectProperty ] | DataProperty ‘ [:1 Amotatiod’uopatﬂ
L L J | L
[0..*] equivalentClass
{ | DomainClass [ ] VocabularyAssociation | [ £ Association ]
< table : EString ( L )

[0..*] equivalentProperty

" | DomainAttribute

) size:Elong=0
= IsNull : EBoolean = false
o isPersistent | EBoolean = false

Agosto 2018



T :‘s FrameWeb-LD: entity model with vocab

UNIVERSIDADE FEDERAL

‘ <<enum>> <<Id-ignore>>
DO ESPIRITO SANTO Classification User
Visitor - email : String
Permanent - password : String {size=15}
Contributor
External
foaf::Person dblp::Person
1
. Lr {owl:equivalentClass}
[Celino Researcher

- name : String {owl:equivalentProperty=dblp:primaryFullPersonName}
- cvLink : String {null}
- lastUpdateDate : Date {precision=date}

et al., 2016]

1..* {collection=list,

dblp:Publication | {owl:equivalentClass} s authorlof  fetch=eager}
<<enum>> —

Scope 1 Publication
National - name : String {owl:equivalentProperty=foaf:name}

International - year : int {null}
- venuelnCV : String

dblp::PublicationType {rdfs:subPropertyOf=

dblp:publicationType}

<<enum>>
Category

Journal foaf::Organization is publivshed in
Conference

Symposium ‘ﬁl 0..1

Worksh

Otc;:ers op Venue

- name : String {owl:equivalentProperty=foaf:name}

*
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FrameWeb-LD: D2RQ generation

@prefix c2d: <http://dev.nemo.inf.ufes.br/owl/c2d.owl#>

# Table Researcher

map:Researcher a d2rq:Classmap;
d2rg:dataStorage map:database;
d2rqg:class c2d:Researcher;
d2rq:classbDefinitionLabel "Researcher";
rdfs:subClassof foaf:Person;
owl :equivalentClass dblp:Person;

map:Researcher_name a d2rq:PropertyBridge;
d2rq:belongsToClassMap map:Researcher;
d2rqg:property vocab:Researcher_name;
d2rq:propertyDefinitionLabel "Researcher name";
owl :equivalentProperty dblp:primaryFullPersonName;
d2rg:column "Researcher.name'";

FrameWeb
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'J - :‘.': FrameWeb-LD: 2016 and forward...
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Agosto 2018

O

O O O O

O

= Work on challenges of the Semantic Web:

Vocabulary mapping;

& &
ID resolution; Finksd Dt
Provenance tracking; oy ,)”:/" a
Data quality assessment;
Performance and scalability Tom Heagh
issues; S
Semantic Web Services;

Tools, tools, tools!
Etc.
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