4 a |
’ n )
‘C “ (a .’ Ga r : | pestaned Iﬁggbilit}-‘ in mind

Lightweight Modeling Language

Implementation Part

Presenter: Athanasios Koutoulas

Model Driven Engineering Academic Year 2013 - 2014




THE CONCEPT

* ING Bank Loans Modeling

 Based on:
- ING Bank official website
- loans e-brochure

- on-line simulators

* Purpose:

How a complex concept can be modeled by Clafer

Clafer
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INITIAL ANALYSIS |

* Reading the source, taking notes, organizing.

e Purpose:
- collect all possible loans
- group their attributes
- apply constraints

ING Loans
e Clafer model:

- well-o rgan ised Vehicle Loans Properties Loans Cash reserves Other Loans
- direct _Car Loan - Mortgage loan - From €1,250 -Household spending
_ fl exible -Eco car loan - Mortgage loan combined - Design and Decoration

- Motorbike loan - Bridging loan - Computer

- Mobile home -EcoLoan - Electronics

- Renovation loan
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INITIAL ANALYSIS Il

Vehicle Loans | |

Attributes I Description
Proposal || String value. It represents the proposal of each loan.
Repayvment Period Integer value. Specifies the permissible boundaries of

the duration of each repayment period. It depends on the loan.

Chronology It specifies the age of the vehicle. According to the value of
different rules are applied. There are 3 acceptable values:
- New vehicle
- Second-hand vehicle less than 2 vears old
- Second-hand vehicle more than 2 vears old

Vehicle type It specifies the type of the vehicle. There are different rules
in the loans for each vehicle. There are 4 acceptable values:
Car. Motorbike, Eco Car and Mobile home.

Amount to borrow Integer value. It represents the minimmim and maximum
amount to be borrowed. This amount belongs to the
range of [2000, 125000] euros.

Fees String value. This attribute refers to additional fees
of the loan. In the case of the Vehicle loans it has two
values/attributes: Management fees and Service fees.

This attribute varies regarding to the Repayment Period of the
loan and the age (Chronology) of the vehicle. The interest rates
for all cases can be found on the website of ING Bank and can be

Clafer
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e Text editor
e Compiler

- error detection
HTML

- XML
- javascript
- Alloy

Graph
e |[nstance generator
- Alloy-based

| AT

CLAFER IDE [

P
-

Castdng | | Esewa

ee Input Clafer Model and Options A ®  compiled Formats
Choose File | Mo file chosen Compile Load into editor Show:| HTML v Download
Or Choose Example ¥ || Compile

Or enter your model: Compile ||Scopes: |Fast v

A @ 1nstance Generator

Alloy-based Instance Generator ¥ || Run

Mext || Reset || Clafer Model || Quit

Scopes
1
All: Default: —
Inc Set
Custom:
1 -
1 Set
Inc
) ) B
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TRANSLATION TO CLAFER LANGUAGE | e

e, e
Clakedng F'HLT -
Eeciric —
1 |abstract Fees
3 Management_fees : string
4 . i ,
5 [Management_+ees = "no management ftees"] ;; abstract xor Chronology @ Repayment
3 - _ .
7= Service_fees :  string 38 New_vehicle
2 Jg
g [Service fees = "no service fees"] 48 Second_hand_less_than_2vears
16 41
11 = | abstract xor Repayment_Msthod @ Fees 2 Second_hand_more_than_2years
2 43
1z Monthly_Repayment 44 = | gbstract xor Interest_Car : Chronology
14 45
15 Quartely_Repayment 45 Interest_Z225
16 47
17 Semester_Repayment 48 [{{12 <= Repayment_Pericd_in_months) &% (Repayment_Period_in_months <= 68)) &2
18 49 {{Chronology => New_vehicle) || (Chronology => Second_hand_less_than_2years))]
19 Yearly_Repavment 5@
L 51+ Interest_275
21 = | abstract Proposal : Repayment_Method 532
- 5 ot . ctri 53 [({Al <= Repayment_Period_in_months) && (Repayment_Period_in_months <= 84)) &
f; escription = string 54 {{Chronoclogy => New_vehicle) || (Chroncleogy => Second_hand_less_than_2Zwvears))]
. . 55
'S5 | abstract Amount_Vehicles : Proposal
- - P 56 Interest_750
27 Amount_to_borow_in_thousands : integer 37 ) ) ) )
28 58 [({12 <= Repayment_Period_in_months) &% (Repayment_Period_in_months <= 84)) &%
1g [(2 <= Amount_to_borow_in_thousands) 59 (Chronology =» Second_hand_more_than_2years)]
38 &% (Amount_to_borow_in_thousands <= 125)]
31

~ [ abstract Repayment
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TRANSLATION TO CLAFER LANGUAGE II

183 ~| /f-----mmmm e - CONCRETE CLAFERS FOR INSTANCE GEMERATIOMN----=--------
164
185 | wor Vehicle_Loans @ Amount_Wehicles
166
187 [Description = "The ING Car Loan is an instalment loan
188 for buying a new or second-hand wehicle. This could be
189 a car, an Eco car, a motorcycle or a mobile home™]
1 &
111 Car : Interest_Car
112
113 Yotorbike @ Interest _Motorbike
114

115 Eco_Car @ Interest_Eco Car

117 Mobile_Home : Interest_Mobile_Home
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INSTANCE GENERATION

"laterIDE* Running the chosen instanc
Loan_Type
. . Vehicle_Loans
e Successful compilation Car
Interest_275
5
Repayment Period in months = 8¢
Amount_to_borow_in_thousands = 9
¢ Clafer to A“oy tranSIator Description = "The ING Car Loan is an instalment loan
for buying a new or second-hand wehicle. This could be
an Eco car, @ motorcycle or a mobile home™

nt fees™
"no service fees"

e Clafer Instance generator . = "no managem
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INSTANCE VERIFICATION

° Consistency of instances Vehicle_Loans : Amount_Vehicles

[Description = "The ING Car Loan is an instalment loan
for buying a new or second-hand vehicle. This could be
° Vio|ation remarking a car, an Eco car, a motorcycle or a mobile home™]
Instance_Car_Loan : Interest_Car
[Amount_to_borow_in_thousands=5]
[Repayment_Period_in_months = 18]
[Chronology =» Second_hand_more_than_2Zvears]

e Correction

The following set of constraints cannot be satisfied in the current scope.
{Hint: use the setUnsatCoreMinimization command to minimize the set of constraints below)

1} Repayment_Period _in_months = 18 (line 96, column &)
Altering the following constraints produced the following near-miss example:
1} removed Repayment Period_in_months = 168
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EVALUATION & CONCLUSIONS

Powerful modeling language

Suitable for complex concepts modeling

Easy to learn, simple syntax

Improving the understanding of a concept

Suitable for instance generation & verification
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GUIDES

—
Clakedng |||' e

Emciric

1. Clafer homepage: http://www.clafer.org

2. Attributed Feature Models in Clafer, Kacper Bak, Generative
Software Development Lab, University of Waterloo, Canada.

3. Clafer: a Unified Language for Class and Feature Modeling, Kacper
Bak Generative Software Development Lab ,University of Waterloo,
Canada

4. Domain Concept Modeling Using Clafer, A Tutorial By Michal
Antkiewicz Version 9.2, Mar 20, 2012

5. Example-Driven Modeling Using Clafer, Michal Antkiewicz, Kacper Bak,
Krzysztof Czarnecki, Zinovy Diskin, Dina Zayan & Andrzej WasowskKi.
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Thank you for your attention!

Questions?
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