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Background

Variability in Web Applications

Functionality User Interface (Ul)
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Ul Variations in SPLE

(Q: berbuatbaik.id
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feature mode
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\\//
Ul Widget Coloring Scheme
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How to model various Ul of web applications in SPLE?
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Abstract Ul

(@’) The goal of generating Ul in product line: automation + usability

The abstract Ul model can express different Ul without considering any

2 platform, technological, and/or implementation details.

- Interaction Flow Modeling Language (IFML) is IFML is an abstract Ul
—— model adopted by Object Management Group (OMG) as a standard for
modeling the graphical Ul of an interactive system.
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IFML Example

Expense Add Expense

«List» Expense

«Form» Add Expense

N
ViewComponent «DataBinding» ExpenseData |

<< L|St>> «VisualisationAttribute» Date: String

‘\ -/ | «SimpleField»Amount: Integer |

«VisualisationAttribute» Amount: Integer

«SimpleField»Date: String |

«Visualisationfttribute» Description: String | «SelectionField»id CoA: COA | @5-'

OCreate

| «SimpleField»Description: String | —_]

Jbmit

ViewComponent
<<Form>>
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«Action» Save

ViewContainer
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Problem Statement

IFML is not designed to model variations, duplication is required to
model similar elements

Expense

«List» Expense

«DataBinding» ExpenseData

«VisualisationAttribute» Date: String

Income

«List» Incomes

«DataBinding» IncomeData

«VisualisationAttribute» Date: String

New Income

«Form» Add Income

’ «SimpleField»Date: String

| «SimpleField»Amount: Integer |

«VisualisationAttribute» Amount: Integer

«VisualisationAttribute» Amount: Integer | |
«SimpleField»Description: String

«VisualisationAttribute» Description: String

«VisualisationAttribute» Description: String | «SelectionField»id CoA: COA | @S.Imeit

OCreale OCreate

«Action» Save
Income
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IFML Extension

* |[FML has an extension mechanism to model specific domains.

Examples:

1. Extending the Interaction Flow Modeling Language (IFML) for Model Driven
Development of Mobile Applications Front End (Brambilla et. al, 2014)

2. Extending Graphical Part of the Interaction Flow Modeling Language to Generate Rich
Internet Graphical User Interfaces (Roubi et. al, 2016)

3. Extension of Interaction Flow Modeling Language for Geographical
Information Systems (Hayat et.al, 2021)

4. Extending Interaction Flow Modeling Language as a Profile for Form-making Systems
(Ghazaleh, 2021)

Design a delta modeling for IFML diagram:
IFML-DOP extension
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BetaBank

Account List There are 4 account

Designing User Interface Variants
with IFML and Delta

«List» Account
«Forms Add Account

taBinding» AccountData
eField» IdAccount:

n» Save Account
BetaBank  Copyright ©2023- Allright reserved POST

Combination of abstract user interface model
e i [0 e i and variability mechanism

«ModifiedList» Account
«ModifiedFarm» Add Account

1D ACCOUNT BALANCE OVERDRAFTLIMIT AddedsimpleFiel
rdraftLimit: Int
Rp 200. Rp 500.000,00

Rp 4 0 Rp 750.000,00 «Action» Save Overdraft
) POST

75.000,00 Rp 200.000,00

25.000,00 Rp 300.00

AlphaBank  Copyright © 2023 - Al right reserved
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IFML Delta Extension

<<metaclass>> <<metaclassss <<metaclasss> <<sterectyvpes>
ViewContainer ViewComponent ViewComponentPart J Field
sEstersotypess c<stersotypes> c<stercotypes> ssstersotypess costerentypes: comeTaclassss
Delta List Form Detail SimpleField SelectionField
+uses: ViewContainer $ ﬁ& ﬁ& +isMultiSelection: Boolean
! i o
s<gtersotypes:: sasterseotypes: <LEtereotypess <LEtereotypess — - —
ListModifier FormModifier DetailModifier SimpleFieldModifier T
SelectionFieldModifier
+modifies: List +modifies: List +modifies: List +modifies: SimpleField . — : —
+modifies: SelectionField

A

<<SLEIreOTYpe>> CLSTEreOQtype>> Cogtereotypes < SLerectype>> {<3tereoctyper>

RemovedList | | ModifiedList AddedList RemovedSimpleFiled AddedSimpleField
<Lstereotype>> <<sterseotype>> CCSTEreanype>> <<stereotypess <dgtereotypess <ogtersotypess LLgtereotypess Cogtereotypess>
RemovedForm | ModifiedForm | | AddedForm | |RemovedDetail | |ModifiedDetail| | AddedDetail RemovedSelectionFiled | | AddedSelectionField
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[XOR] BankAccount

Exa m p I e NewAccount [D] AccountList

%C Add Account

«Form» Add Account «List» Account

«SimpleField» IdAccount: Integer

«DataBinding» AccountData

«SimpleField» Balance: Integer

«VisualizationAttribute» IdAccount: Integer

QSubmit

«VisualizationAttribute» Balance: Integer
«Action» Save Account

POST

[XOR] «Delta» Overdraft

«Delta» NewAccount «Delta» Overdraft List

%C}New Overdraft

«ModifiedForm» Add Account «ModifiedList> Account

«AddedSimpleField»

OverdraftLimit: Integer «ModifiedDataBinding» AccountData
OSubmit «AddedVisualizationAttribute»
X / OverdraftLimit: Integer

«ModifiedAction» Save Overdraft O
POST
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BetaBank AlphaBank
Account List LUCICEICE EEETE OverdraftAccountList There are 4 accounts
ID ACCOU \ U
1335 1348 ID ACCOUNT BALANCE OVERDRAFTLIMIT
BALANCE BALANCE
Rp 200.000,00 Rp 450.000,00 2235 Rp 200.000,00 Rp 500.000,00
2548 Rp 450.000,00 Rp 750.000,00
ID ACCOUNT D ACCOUN
2165 Rp 75.000,00 Rp 200.000,00
1665 1753
AL AL 2053 Rp 25.000,00 Rp 300.000,00
Rp 75.000,00 Rp 25.000,00

BetaBank Copyright © 2023 - All right reserved

AIphqunk Copyright © 2023 - All right reserved
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Problem Space

Solution Space

Engineering ;
o o 0 = WebPL I
Activities 5 N R PR y =
= FealureA FB‘EIETL:IIBB : :
o . o= -
= , ‘ 1 Back-end ”ZMI'_f Liote
E FeatureC | FeatureD | FeatureE | | FeatureF : Art|fa CtS l"[l aCtS
g Feature ! o Collectionof %
8 Model ! . Interface Styles
A I i A :
! [ v l oo
: l | :
> v I i | Style "g
5 ~ & WebPL : — i Selector | £
q:', w [8] Feature A | ; VI >
o eature | - i > S
g oremres | I?Digi\(/igg:j Generated S
S ¥ [8] Feature B : J Ul Varlant é’
= @ Feature : User Interface <&
O O Feature F
= : Generator Backend P
g Feature : Variant | 2
Configuration |
Legend: 4------- » Dependencies ——» Execution Flow
FAKULTAS LINZ INSTITUTE , c e - © Setyautami, Universitas
ILMU y ,
8 JYU SF TechNoLoGy D) Christian Doppler Lab Vasics 15

UUUUU
INDONESIA

Indonesia, VaMoS 2024




Charity School Program v  LaporanKeuangan v  InfoOrganisasi v  Pengaturan v (> Keluar

Selamat Datang

Yuk cari tahu lebih lanjut mengenai kami!

TENTANG KAMI
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The feasibility of managing user interface
variants with IFML and Delta
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Evaluation Strategy

Goal: Evaluate the feasibility of managing Ul variant

L))
)

RQ1: Can the customizable Ul variants be successfully
L managed using IFML and its delta modeling extension?

®
Q Without Error?

[ ]
AV, (V4 .
H # Same with
,"\ Configuration?
RQ2: What is the usability of the Ul variants generated
& Q@ using our approach?
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Case Studies

||||||||||

&

o=

FAKULTAS

ILMU
KOMPUTER

JXU

Bank Account

Payment Gateway

Charity Organization

LINZ INSTITUTE
OF TECHNOLOGY

| Account

7 features; 48 pessible-variants

InterestEstimation

PaymentGateway

8 features:*9possibterariants

lnvoice Papmertlink Ewalet DebiiCard  CrediCard

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

d Christian Doppler Lab VaSiCS © Setyautami, Universitas

Indonesia, VaMoS 2024

W Volunteers

Program Financialfiep Donation 9
» ration: ithivolurteer Incsms Expense  Category Fimuer J R, Online  Cogfiation Am:nus ant'acm Partna@e  Location B, kA'e:Dum wvo\:meer Wl Iy
21 features, 1232 possible variants
AnuskasReport  FinancialPosition  ActtyReport

19



Evaluation Setups

@ — === Applying Our Approach
Y :: aaa] to the Case Studies

Design IFML diagram with DOP

« Core Model: All concrete mandatory features
from the feature model

- Delta Model: All concrete non-mandatory
features

« Generate the Ul based on feature selection

KOMPUTER

||||||||||

Evaluating the generated system, focused on
Charity Organization case study

12 charity organization owners + 4 general
users (e.g., charity donors or activists)

Online interview using Zoom

Filling out Systems Usability Scale (SUS)
questionnaire + open-ended interview
questions
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Evaluation Results

Applying Our Approach
to the Case Studies

Case Study Feature Models Delta Modeling

Features| Variants | 2o M EMax fAvg
Models Op Op Op
Bank 7 48 18 2 5 3
Account
Payment 3 9 . . . .
Gateway
Charity 21 1232 % 2 5 3

Organization
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Lessons Learned
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What we achieve now
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Feasible to generate Ul
variants

Customize Ul elements of the
generated website

Current approach can help
engineers to generate Ul
variants with good usability

J XU oFechnoLosy

» Things to Improve
;\ 9 1P

-
- 8

&y

Need more sophisticated Ul
elements (e.g., file upload,
modal)

Some Ul customization is still
limited (e.g., positioning)

Improving reusability of delta
models through application
conditions
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Closing

Concluding remarks and our outlook for future
research
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Concluding Remarks

2 4

IFML-Delta Extension Manage Customizable Ul Feasibility
Integrating delta modeling concepts Customizable Ul variants are The feasibility of our approach is
into IFML to model variability automatically generated form IFML evaluated using case studies
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Future Work

Concrete Ul

Configuration

Knowledge

Evaluation

||||||||||

Employ concrete Ul to improve the capabillities

Mapping between Features and in Feature Model and
ViewContainer in IFML

Usability testing for our appraoch from the software engineers
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Thank you | Dankeschdn | Terima Kasih

Maya R. A. Setyautami
mayaretno@cs.ui.ac.id

Demo & Tutorial https:/amanah.cs.ui.ac.id/research/ifml-regen
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