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What is Multi-lingual Requirements?

- Requirements express in >than 1 languages
- Malaysia is an example - English and

Malay languages
- “code-switching” leads to inconsistency and
other requirements errors (o .,
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Motivations: Rea

Sales Request Inquiry

Upon creation of booking, DMS system will
validate if any booking falls under Special Sales
Programme and generate unique sales request
number for each transaction. Sales request will
cary a “New” status. Meanwhile. booking
function will introduces a new status “In Process™
as to indicate that this sale belongs to Special
Sales MMM2H, PAKAR, Embassy, Govemment),
Parliament or Tourism. Any new sales request
gives the user an option to either submit or cancel
the sales request from this Sales Request Inquiry
pasge.

As part of the requirements in the Special Sales
Programme, user must attach the required
document prior to the submission of a sales
request. Document attached may be deleted
according to necessity. At this stage, any
cancellation to the sales request requires the user
to recreate a new booking. Otherwise, the request
will be submitted to HQ for approval. A
successful submission will carry a “Submitted”
status.

User Intention

System
Responsibility
1.validate booking
2.generate id

3 provide status
4.offer choice

5.attach document

6.ask user

N

7.create booking ~

A7 (missing)

| Example

Permohonan Pertanyaan Jualan
Semasa pengwujudan tempahan, sistemm DMS
akan menyemak tempahan sekiranya terdin
danipada Program  Jualan Istimewa dan
mengeluarkan nombor unik perrmohonan jualan
pada setiap transaksi. Permohonan jualan akan
membawa kepadastatus “Baru”. Sementara fungsi
tempahan akan diperkenalkan ke status “Dalam
Proses”™ untuk mengenalpasti bahawa jualan
tersebut adalah hak milik Jualan Istimewa
MM@H PAKAR Kedutaan Kerajaan), Parlimen
atau perlancongan. Sebarang permmintaan baru
jualanmemben pilihan kepada pengguna samada
menghantar atau membantalkan permmohonan
jualan darn laman permohonan Jualan.

Pengguna perlu mengepilkan dokumen yang
dikehendaki semasa penghantran permmohonan
jualan sebagai salah satu keperluan dalam
Program jualan Istimewa. Pada fasa ini, sebarang
pembatalankepada jualan memerlukan pengguna
membuat tempahan baru. Sekiranya tidak,
permohonan akan dihantar ke HQ untuk
penerimmaan. Permohonan yang diterima akan
membawa status “hantar”.

User Intention System Responsibility
1.semak tempahan
(validate booking)
2 mengeluarkanid
(generate id)

3 memben status
(provide status)
4 memben
pilihan/offer cig

5 kepil dokumen
(attach document)
6 . membuat tempahan

(make reservation)




Essential Use Cases (EUCs)

- Essential Use Cases (EUCS)-“structured narrative,
expressed in a language of the application domain and of users,
comprising a simplified, generalized, abstract, technology free and
independent description of one task or interaction that is complete,
meaningful, and well-defined from the point of view of users in
some role or roles in relation to a system and that embodies the
purpose or intentions underlying the interaction”(Constantine and

Lockwood,2001).
I'he use case begins when the User System
customer goos to the Customer mtention Rcsp'nnnhlln\‘
Log-on  page There, the ol identty ’
customer types in hisher name self
and customer 1D on the form » 2 Prosents
and submits i1, The system = help options
then displays the Tech Support » Sclect
home page with a list of A help option
Problem Categorics he }~

’ o) Request
customer chicks on installation

description
help within Illn: Inlﬂ. lmul 'mc, . Describe
:'\ slem 'l'“l'l‘ L -r'l " nordent l"l‘l'll.‘lll
Leport arm e customer L b offer

completes and  submits the”
form, and the systom presents
a suggested resolution

possible
solutions

Example of generated EUC model (right) from the textual natural language requirements (left)
adapted from (Constantine and Lockwood,2001)



Overall Approach

Abstract interactions
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9. Validation with user

End-to-end EUC and EUI prototyping approach adapted from (Kamalrudin and Grundy, 2011)

Essential Abstract EUI pattern
Interaction interaction

Extend EUC (Essential
interactions and Abstract
interaction) and EUI library
patterns to support Malay
requirements

Memasukkan id
(insert id)

Memasukkan pin
(insert pin)

Mengesahkan
diri (identify self)

ID



T
ool Support

- extended our original MaramaAl tool to support
English & Malay languages requirements

- realised on top of Marama platform—-> Eclipse IDE

Marama Visual Editors o HTML Form
Marama Meta- ! choice 1 ichoice 2 chokce 3
tool designers vabel Vaoe2 vahed
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Dusedem s
I Meta-tool Designer | - Your selected item is: type 1, vaboe |
L——I D 119361
l. .ﬁ—l.
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i i G 1t
| View Designer | E Map ErLujeler:)e
MaramaAlIC bk E‘éﬁlm prototype
BaRavisti diagrams & model
; | Extract EUC model | \
Designer “I Extract EUl model | Extract EUI>HTML
Marama meta-tool mapping
Gaeabls I Visual Differencing |
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Check

consistency
with a

template

EUI Pattern

Marama Al tool Marama EUI saved EHC Intecaction .Essent'lal EUI Patterns templates
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Specification model/diagram/text ; library

Patterns Library

data




arama Al: Capture Multi lingual

requirements

ut requirement.bt 53

-
This use case begins when a customer indi| |
e system prompts the customer for the p
e system prompts for the type of vehicl
4. The system presents all matching vehicles &
S. 1If the customer selects a vehicle for ren|
6. The system presents information on protec|
7. If the customer indicates "accept reserva| |
8. This use case ends when the reservation ¢

< [l 0

System Responsi...
offer choice

System Responsi...
view detail

"input requirement 2.t¢ &3

Use Case bermula apabila pengguna menyatak »
Sistem bertanyakan tempat untuk mengambil
Sistem bertanyakan jenis kenderaan yang di

Sistem ****"memaparkan semua kenderaanw v

Sekiras SNy ST,
Sistejn ****memaparkan maklumat*
Sekiranya, pengguna menyatakan hasratnya u
Use case ini tamat apabila pengesahan temp

System Responsi...
memberi pilihan

System Responsi...
meminta penges...




Marama Al: Consistency Checking
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System Responsi...
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Marama Al: Consistency Checking with
Best-practise Template

*input requirement 2.6 2 || *diagraml.maramaDiagram £3 . Malay
:;ngguna menyatakan hasrat utk membuat tempahan [s Sel... Requirements
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= Template Consistency Checking
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Marama Al: Generate EUC to EUI
prototype model
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MaramaAl: Translate EUl prototype to

HTML form Ul

EUIDiagram
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MaramaAl: Overall Traceability
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5) Sekiranya pengguna memilih sebuah kenderaan untuk tempahan,system pun| ***meminta maklumat untuk mengenalpasti pengguna"1 (n
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Evaluation & Results
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Future Works:

- Develop a pattern editor-EUC & EUI pattern

- Conduct a formal evaluation of the effectiveness
of our tool in improving the multi-lingual
dialogue between the requirements engineer and
the stakeholder clients.



Thank you..
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